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Hamamu
3v1a0una Karomoeuua Aoysapoea

ITPEIUCIOBUE

Ota kHura Obuta 3agymana 3eiaguHoM KaromoBuuem AOQy3sSpOBBIM —
3HaToKoM Kacnus, H3BECTHBIM CHEUHaINCTOM IO JOJITOCPOYHBIM M CBEpPX-
JOITOCPOYHBIM MporHo3aM ypoBHs Kacnmiickoro Mops. OHa Buzenace emy
KaK COBPEMEHHBIN cpe3 mpobiempl Kacnmifickoro Mopsi, BKIIFOYAOIICH THI-
POMETEOpOIOTHYECKHE, Te0JIOTUIECKHEe, IKOJIOTHYECKHE, PAaBOBBIE U JPY-
rHe acmekTel. B Takom kimoue MM ObUla HamucaHa 3HAYUTEIbHAs 4YacTb
Tekcta. K coxaleHuio, eMy He JOBEIOCh YBHUIETh B OKOHYATECIIEHOM BHUJC
BOILJIOLIEHUE CBOETO 3aMbICiIa. DTO HAyYHO-METOJAUYECKOe 110codue — aHb
namsiti o 3eiaguHe KaromoBuue AOy3sipoBe, 3aMedaTeNlbHOM YUCHOM H
YeIOBEKE.

[Tocobue mnOArOTOBHMI KOJUIEKTHWB CHenHaiucToB Pocruapomera. B
HaIMCaHWU KHUTU NMPUHUMAJIHN y4acTHe: 3aB. OTAEIOM MOPCKHUX THAPOJIOTH-
YecKUX MPOrHO30B, A-p reorp. Hayk E.C. Hectepos, Ben. Hayd. coTp., KaHA.
reorp. HaykK , cT. Hayu. cotp. H.I'. JlexxneBa (PI'BY «l'uapo-
MetieHTp Poccum»); Bed. Hayd. coTp., KaHa. reorp. Hayk P.E. HuxoHoBa
(®I'BY «I'OWH»); 3aB. 1ab., n-p reorp. Hayk A.B. Memepckas (OI'BY
«I'TO»); mupextop ®I'BY «KacnMHULIy, xana. reorp. Hayk C.K. Mona-
xoB. Hayunoe pemaktupoBanue kauru ocymiectBmi E.C. Hectepos.



BBEJEHHUE

3nauenue Kacrmiickoro Mopst u ero BojocoopHoro dacceitna st Hace-
JIeHWsI TPUOPEXKHBIX cTpaH Kacmuiickoro pernoHa TPYOHO TEPEOICHUTH.
Bricokopa3BuToe peiOHOE XO3SHCTBO, BOAHBIN TPaHCHOPT, THAPOIHEPTETH-
Ka, He(Tera3zoqoObIBaIOIIas U XUMHYECKas IPOMBIIUICHHOCTb, CEIbCKOE
XO03SICTBO W pAN IPYTHX OTpacield HrparoT BaXHYIO POJIb B 9KOHOMHKE
ctpan Kacnuiickoro peruona. B Henpax Kacnuiickoro Mopsi cCocpeioTOUeHbI
OTPOMHBIE 3aIachl MPUPOJHBIX PECYPCOB, Tpexae Bcero HedTH u raza. Ilo
HEKOTOPBIM JJaHHBIM, TIOTEHINAJ YTIEBOJOPOIHBIX PECYPCOB COCTABISIET HE
MeHee 15 MiIpJ T yCIOBHOTO TOITMBA B HE(PTAHOM 3KBUBajieHTe. Kpome To-
ro, Kacnuiickoe Mope — yHUKalbHBINA BOJOEM, HE UMEIOIINMA aHATIOTOB B MU-
pe mo OuonornueckoMy MHoroo6pasuio ¢uopsl u ¢aynsl. B Kacnuiickom
Mope obutaeT Oosiee 500 BumoOB pacteHuil U 850 BHIOB KHUBOTHBIX, B TOM
qrclie KpyIHeiiee B MUpe cTafo oceTpoBbiX peid (90 % mupoBoro 3amaca).
Kacrmii siBrisieTcst riiaBHEHIIIMM MUTPAIIIOHHBIM ITyTEM U MECTOM OOWTaHHS
BoJOIIIaBaomKx 1 OeperoBeix ntuil. JddexruBHocTs Kacmuiickoro Bogo-
XO3SIICTBEHHOTO KOMITJIEKCA U 0JIar0COCTOSIHUE HACEIeHUS, TPOKUBAIOIIETO
B MPHUOPEKHOMN 30HE, B 3HAUYNUTEIHOW CTEMIEHU 3aBHUCAT OT THAPOMETEOPO-
JIOTUYECKOTO PEXHUMa MOpPSL U YCThEB PEK U, MPEKIE BCErO, OT MOJOKEHUS
ero ypoBHs. He cmyuwaiino mostomy k Kacnuiickomy Mopro mposiBisercs
OO0JIBIION HAYYHBIH U MPAKTHYCCKUN HHTEPEC.

deHoMeH pa3HONEPHOTHBIX KoJiebaHui ypoBHs Kacmuiickoro mops
(YKM) BriIrodaeT Kak HAaroHHBIE M CTOHHBIC IEpEMeIeHUs BOJHBIX Macc,
TaKk M AJAIMKEcs B TeUEHHE HECKOJIBKUX NECATHIIETUH TPaHCIPECCHH M pe-
rpeccun 6eperoBoil yepTrl. Bece 3TH mporlieccsl AMHAMUKKA YPOBHS MOpS Be-
IyT 32 co0OW CyIIeCTBEHHBIE M HEPEIKO KaTacTpO(pHUECKHEe MOCIEACTBHS,
3aTparuBarollye MPeKIe BCErO0 MOPCKHUE MEIKOBOIbS U CYIIy HA HU3MEH-
HBIX yYacTkax moOepexbs. HerarnBHoe Bo3neiicTBHE M3MEHEHHMH YPOBHS
MOPSI OTPAXKAETCS HA pallMOHAIIBHOM HCIOJIb30BAaHUM HPUPOIHO-PECYPCHOTO
MOTEHI[Aa, B IEPBYIO OYEpelb Ha UCIIOJIH30BAHUH 3€MENbHBIX, PHIOHBIX H
PEKpEeallMOHHBIX PECYPCOB, a TaKkKe pecypcoB HedTH M raza, xusHeobecte-
YCHUU HACEeJCHUS, COXPaHEHHN XIIUITHOTO (OHJA M CONMANbHOW HH(pa-
CTPYKTYPBL.

ConmnanpHO-9KOHOMHYECKOE  pa3BUTHE B MPHUOPEKHOW  30HE
Kacrmiickoro mopsi Bcerma ObLTO CBSI3aHO C KOJICOAHHWSIMH YPOBHS MODS,
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SIBIISTFOIIIUMIUCST OJTHOM W3 CaMbIX CYIIECTBEHHBIX 0COOCHHOCTEH THApPOIIOTH-
yeckoro pexuma Kacnust 1 oCHOBHBIM (DaKTOPOM, JTMMUTHPYIOLIMM MHOTHE
OTpaciIu SKOHOMHKH, KOTOpPHIC UCHBITHLIBAIOT MPSMOE U KOCBEHHOE BO3JCH-
ctBue xonebannit YKM.

Pa3zpaboTka MeponpusTHi 1O NPEAOTBPAIICHUIO U OCJIA0JICHUIO HX
HEraTUBHOTO BIMSHUS — OJ{HA U3 HamOosee ocTphIX mpodiieM Kacnuiickoro
pernona. s 3TOrO TpeOYIOTCS 3HAHUS HE TOJNBKO O IMOCIEACTBUSAX ITHUX
BO3JIEUCTBUI M UX B3aUMOIEHCTBHH, HO U O CIIOCOOHOCTH CHUCTEM aIamTH-
pOBaThCA K M3MEHEHHUSIM YPOBEHHOTO PEKUMa MOPSL.

OCHOBO# TSI HAITUCAHUSI HACTOSIIETO HAYYHO-METOIUIECKOTO ITOCO-
OWsl TIOCITYXXKWJIM Pe3yJbTaThl KCCIECIOBAHUMA, BBHIMOJIHEHHBIX B HAYYHBIX
yupexnaenusx Pocrumpomera, PAH u BBICIIUX yYEeOHBIX YUPEIKICHUIX
cTpanbl coorBercTBytomero npopwis (MI'Y, PITMYVY u np.). OtcyrcTBue
MOCOOMIA, TIOCBSIIIEHHBIX MPOOJIeMe MOAETUPOBAHUS M IPOTHOHPOBAHHS
YKM, no0yauio aBTopoB coOpath U 0000IIKUTh pa3OpocaHHbIe O pa3iiny-
HBIM JIUTEPATypHbIM UCTOYHUKAM CBEACHHS MO yKa3aHHOMY Bompocy. Ilpu
MOATOTOBKE HACTOSIIIETO TTOCOOUS aBTOPHI CTPEMUIINCH YYECTh ITOCIICIHHE
JNOCTHKCHUS B HCCICIOBAHMSX NPUYUH Pa3HOMACIITAOHBIX KOJICOaHMI
YKM. IlockonbKy KHUra UMEET OMpPEeNeICHHYI0 MPAaKTUYECKYIO HaIllpaBjeH-
HOCTbh, 3HAUUTEIFHOE BHUMAHUE yAEIECHO METOJaM MOJCIHUPOBAHUS U TIPO-
THO3MPOBaHUs ypoBHs Kacmuiickoro Mops ¢ pa3inyHON 3a0J1arOBpeMEeHHO-
CTBIO.

TpyAHOCTH CO3/IaHUsI TAKOTO MOCOOUS MPEXKJIE BCETO BHITEKAIOT U3 TO-
ro, 4TO JaHHAas 00JaCTh 3HAHWI €lle He JOCTHUIJIA TOTO HAYYHOTO YPOBHS,
IIPU KOTOPOM €€ OCHOBHBIC TTOJIOKCHISI U IPUHITUTIBEI OBLITH OBl OKOHYATEITh-
HO YCTAaHOBJICHBI U oOrienpu3HaHbl. CII0XKHOCTh MPOOJIEMbI CBEPXIOJTO-
CcpouHBIX MPOrHO30B YKM BBIHYKJaeT MCKaTh Pa3IMYHBIE TOAXOMBI K ee
peurenuto. HecMoTpst Ha TO, 4TO B JuTeparype myOJuKyeTcs OO0JbIIoe KO-
JIMYECTBO MPOrHo30B ypoBHs Kacmuiickoro mopsi, B Hacrosiiee BpeMs B
Poccun opummanbHBIMA CINUTAIOTCS TTPOTHO3 TOJOBOTO X013 YPOBHS U (o-
HOBBII IPOTHO3 YPOBHSI Ha CPOK 70 6 JIET, BEIITyCKaeMbIe [ HapoMeTIIEeHTpOM
Poccun B Mae B popMe rHAPOMETEOPOTIOTHIECKOTO OIOJIIETEHS!.

OueBHUIHO, YTO 3aKOHOMEPHOCTH TIPOIIECCOB, MPOUCXOMSIIINX B CpEIe
aTMocgepa — MOpe — Cyllla, MOKHO IIPAaBUIBHO MOHATH JIMIIL B TOM CiIyYae,
€CIIM X M3y4aTh KOMIUIEKCHO W II€JICHANPABIEHHO KaK IEJIbHOTO OOBEKTa.
K coxanenuro, ceromHsi MCCICIOBAaHUS HOCSIT Pa3pO3HEHHBIN, HECKOOPIH-
HUPOBaHHBIA XapakTep, 9TO HE MO3BOJSET MPEICTAaBUTh MEJIOCTHYIO KapTH-
Hy mpoucxonamux B Kacruiickom Mope u ero 6acceitre mporieccoB. Mccie-
JIOBaHUSI MPOBOJSTCS MO PA3IUYHBIM MPOEKTaM MU MporpaMmaM, 4acTo He
COTJIACOBaHHBIM MeXay c000#. DTH MPOEKTHI OTPaHUYHUBAIOTCS PEUICHHEM
3aJ1a4 10 OTJCJIbHBIM aKBATOPHSIM MOPS, YTO 3aTPyaHSIET cOOp HHGpOpMAIHK
o Kacrnmiickom Mope kKak equHON cUcTeMe, IIPUYeM JOCTYI K MOy9eHHBIM
pe3yJbTaTaM 4acTo OrpaHUYEeH.
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B mepBoif TmaBe TOCOOWS  KpaTKO  HM3JIOXKEHBI  COIMAIBHO-
9KOHOMHYECKHE U IKOJIOTHYecKHe npobieMbl Kacrust, cBA3aHHbBIE C pa3HO-
MacIITaOHBIME KoJieOaHHAMHU €ro ypoBHS. Bo BTOpoii rmaBe naHa KpaTkas
XapaKTepUCTHKa (PU3UKO-TeorpadUIecKuX B TeOMOPQOIOTHUECKAX OCOOCH-
HOCTE Mopsi. B TpeThell I1aBe paccMaTpUBarOTCsl BOIPOCH! KOMILIEKCHOIO
MoHuTOpuHTa YKM, BKIIOYalOUIero pa3BUTHE CETH YPOBEHHBIX Habirone-
HUH U CIIyTHUKOBBIC TEXHOJIOTHH. B 4eTBepTOil TT1aBe M3JI10KEHBI 0COOCHHO-
CTU IPOCTPAaHCTBEHHO-BPEMEHHON M3MEHUYMBOCTH YPOBHSI MOpS B pa3ind-
HBIX BPEMEHHBIX MaciuTabax W MX CBs3b ¢ aTMOc(EepHBIMHU TpolieccaMu. B
MATOW TIIaBe JAeTCs KPaTKhil 0030p HCCIeNOBaHWA MPUYUH MHOTOJIETHUX
KoJie0aHMi; OKa3aHa POJIb KIMMaTHIeCKOTO, TEKTOHHYECKOTO M aHTPOIIO-
TEHHOTO (JaKTOPOB B MHOTOJIETHUX Kojebanmsx YKM.

B mecroii rnaBe npuBeaeHO ypaBHeHHE BoaHOTO OanaHca Kacmuiickoro
MOpSI ¥ OTIHCaHa POJIb €r0 COCTABJISAIONINX B PAa3HOMACIITAOHBIX KOJIeOaHUSIX
ypOBHS MOps. B cepMoii Ti1aBe u3IararoTcs METOIbI TPOTrHO30B KOJIeOaHmii
YPOBHSI MOpSI € 3a0J1arOBPEMEHHOCTBIO 0 T0/1a, pa3paboTaHHbIC B UHCTUTY-
tax Pocruppomera (I'mmpomernentp Poccum, [TO) m apyrux HaydHBIX
yupexxaeHusX. B BOCbMOI riaBe M3JararoTcsi METOABI CBEPXI0JITOCPOYHBIX
MIPOTHO30B YPOBHS MOPsSI Ha CPOKH OT 5 jieT u Oonee. B aeBsTol riase onu-
CaHbl yCIIOBHUS BO3HUKHOBEHHMSI CTOHHO-HArOHHBIX SIBICHUM UM METOABI HX
[POTHO3UPOBAHMUS.

Knura paccumrana mpexkie BCEro Ha CHEIHATUCTOB, paboTaomuX B
cucreme Pocruapomerta, 3anumaronuxcs npodnemamu Kacrnmiickoro mMops,
a TaK)K€ Ha CHELHUAINCTOB PYTUX 3aHUHTEPECOBAHHBIX BEIOMCTB, IJI CTY-
JIEHTOB M aCIMPAHTOB NMPO(HUIBHBIX BBICIINX YYEOHBIX 3aBelEeHUI. ABTOPHI
HaJICIOTCsI, YTO KHUTA OyJAeT Mojie3Ha U MHTEpecHa LIMPOKOMY KpyTry 4YHTa-
TeJeid, mHTepecyronmxcs npodbnemamu Kacruiickoro Mopsi.



Ouenb mpyoHo oenamuv npeoCcKas3anusl,
0cobenHo 6 omuoueHuu 6yoywezo.

Hunwc bop

I'nasa 1.

INPOBJIEMbI KACIIUA
B CBA3U C KOJEBAHUSAMMU EI'O YPOBHSA

1.1. ConnaJIbHO-D)KOHOMHYECKHE MOCJIeACTBUA KOJe0aHu
ypoBHs Kacnuiickoro mops

IIpobnema mporHo3upoBaHus ypoBHsA Kacmuiickoro Mops sBiseTcs
KJIFOUEBOM Kak HJisi SKOHOMUKHM, Tak U ajs skojoruu. Kacnuiickoe mope —
3TO YHHUKaJbHBIA BO MHOTHX OTHOIIEHHUSIX BOJOEM CO MHOTMMH TOJIBKO €MY
NPUCYIIMMU  (PU3UKO-TeOrpaUICCKUMH, THAPOMETCOPOJOTHUCCKUMHA |
OHMOJIOTMYECKUMH 0COOCHHOCTSIMU. DEHOMEH aHOMAIIbHBIX MPOJIOIKUTEb-
HBIX MMOHM)KCHUM U MOBBIIICHUNA YPOBHSA MOPSI SIBISIETCSI OJHOM M3 IJIaBHBIX
0COOCHHOCTEH THAPOJIOTHUECKOTO PEKUMa MOPS U OCHOBHBIM (DaKTOpPOM,
JTUMUTUPYIOIIHUM BCE BUABI XO3IUCTBEHHON U IPYroil JesTENBHOCTU B CTpa-
Hax Kacnwuiickoro peruona. HeycroitunBeiil pexxum ypoBHs Kacnuiickoro
MOPSL OIpeAeNSIET BECh KOMIUIEKC MPUPOIHO-XO03IUCTBEHHON JEATeNbHOCTU
B OeperoBoil 30HE, YCTHEBBIX 00JACTIX PEK U B OTKPHITOM MOpPE M CO3/1aeT
Maccy MpoOJieM COIHATbHO-3KOHOMHUYECKOTO, YKOJIOTHMYECKOTO XapakTepa,
0COOEHHO IS CYAO0XOJCTBa M PhI00IOBCcTBA. BMecTe ¢ Tem mpobiemsr Kac-
MMAKWCKOTO MOPS HACTOJBKO CIIOKHBI 1 MHOTOOOpAa3HbI, YTO OTCYTCTBYIOT MX
mpocThie penienus. HeycTolunBoCcTh cocTosiHUS OeperoBoit 30H6I CeBepHO-
ro Kacrins kak o0ObeKTa MPUPOIHON Cpeasl U HECTAOMIBLHOCTh €€ TOJ0XKe-
HUSI B KAYECTBE TEPPUTOPUHM JJISI CTPOUTENHCTBA MHKEHEPHBIX COOPYKEHUM
HEIOCPEICTBEHHO CBsI3aHA ¢ KOJICOAHUSIMHI YPOBHS MOPS U CYIIIECTBOBAHUEM
CTOHHO-HArOHHBIX siBNeHWA. OnperneneHue MpUOPEKHBIX PaliOHOB MOpS U
oTpacieil SKOHOMHUKH, TOJIBEPKEHHBIX HAHMOOIBIIEMY PHCKY OT MPEACTOS-
mux m3MeHeHut YKM, olieHKa 5KOHOMHYECKHX ITOCICACTBUM BIUSHUS W3-
MeHeHud YKM SBISIIOTCS PEAMETOM IPUCTAIBLHOTO BHUMAHHUS YUYCHBIX U
CHENHaINCTOB, 3aHMMaromuxcs npobnemamu Kacmuiickoro mopst [1-10,
12-17,20-21, 23-28, 29, 33-37, 39, 41-50, 52].

CoBpeMeHHasl XO34MCTBEHHas] U MHasl AesATeNbHOCTh Ha KacmuiickoM
Mope TpeOyeT OoJiee COBEPIIEHHBIX METOIOB pacdera u mporaoza YKM s
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YIpaBICHUS U aJANTallMd COLMAIBHO-3KOHOMUYECKOH M XO3SMCTBEHHOU
MHQPACTPYKTYpbl MPUOPEKHBIX TEPPUTOPHUNA K CIIOKHBIM YCIOBHSM M pe-
XKUMY KojeOaHuil ypoBHs Mops. [lodToMy uccliejoBaHUE U MPOTHO3 KOJie-
Oanuii ypoBHs Kacmuiickoro Mopsi ¢ pasITudHOW 3a0JaroBpeMEHHOCTHIO
npeaACTaBJIAIOT 0O0JIBIION HpaKTI/I'-IeCKI/Iﬁ HUHTCPEC I MHOIMX QaCIICKTOB
XKU3HEeAeATeNbHOCTH cTpaH Kacmuiickoro perrona. HeoOxoaum neTaibHbIM
COBMECTHBIN aHATIN3 U3MEHUYNBOCTHA YPOBHS MOPS I MHOTOYHCIIEHHBIX (hak-
TOPOB, €€ OMPEIEIIIONINX, C TMOCICAYIONIEeH OIEHKON TEHACHINKN OyaynTuX
M3MEHEHUI YPOBHS Ha OCHOBE JUTUTEIBHBIX PSATOB HAOIIOICHUN.

[Ipo6mema Kacrust mproOpena oco0yro akTyallbHOCTh BO BTOPO# TOJIO-
BUHE XX BEKa B CBSI3M C peaju3aliieil MpOeKTOB M0 CTPOUTENILCTBY TUJIPO-
AJIEKTPOCTAHIIMN W BoAoXpaHmwIuil Ha Bonre u ee mputoke Kame. D10 110-
BJICKJIO 332 COOOH CYIIECTBEHHOEC HM3MCHCHUE THIIPOJIOTHYSCKOTO PEeXHMa
Kacnuiickoro Mops, 1 mpexae BCEro, €ro ypoBeHHOro pexuma. Bce 3To
OCYIIECTBIISIIOCH Ha (JOHE 3HAYMTEIHHOTO CHUYKCHHUS YPOBHS MOPS, KOTOPOE
B TO BpeMs CTaio OOJBIIONH COIMATbHO-DKOHOMUYECKON M IKOIOTHUYECKOM
npo0iieMoit pernona [4, 13, 26, 29, 33, 35, 48].

B cmiry cBoero reorpagn4eckoro moN0KEeHHS M W30JIMPOBAHHOCTH OT
OKeaHa, ypOBEHHBIN pexxuM Kacnuiickoro Mops HaXOJIUTCS B CHJIBHOM 3aBH-
CUMOCTH OT MUTAIOIIUX €T0 PEeK, aTMOC(HEPHBIX OCAIKOB U MCMAPEHUS — OC-
HOBHBIX COCTABIJIAIOIINX BOJHOTO OamaHca MOpsi, KOTOpbIE CYIIECTBEHHO
MCHAIOTCA BO BPCMCHU. 9t0 IMPUBOIUT K TOMY, UTO IIPHU OJHOHAIIPABJICHHBIX
Mpoleccax ypoBEHb MOPS B TEUCHHUE MPOJIOILKUTEIHLHOTO BPEMEHHU TO ME-
JIEHHO TMOHM)XAETCsI, TO MEJICHHO MOBBIIIAETCS, JOCTUrasl YKCTPEMAalIbHBIX
3HAYECHUU U OKa3blBas MPU ATOM OJWHAKOBO OTPULATENIbHBIE BO3ACHCTBUS
Ha pa3InYHbIE OTPACTH MPUPOIHO-XO3SHUCTBEHHOTO KOMILIEKCA, HEMoCpea-
CTBEHHO CBSI3aHHBIE C MOpeM. YIep0d OT MOCIEICTBUIl aHOMAaIBHBIX KOJe-
Oanmit YKM moctrraer Takux pa3MepoB, UTO pa3paboTKa Mep IO 3allluTe
MOPCKUX TIOOEPEKH SBISETCS BAKHEUIITNM KOMIIOHEHTOM KACIUHCKON
npoOIeMBl.

AnoManbpHbIe KoNleOanmss YKM B mepByro odepenb OTpakaroTcs Ha
rugpojoru u Mophomerpun MeiakoBogHoro CesepHoro Kacrmus. MHoro-
YHCIICHHBIE 3aJUBBI, OAHKH, KOCHI M OCTPOBA 3TOH YaCcTU MOPS. MEHSIOT CBOH
pa3Mephl B OYepTaHusl HE TOJIBKO B CBS3HM C OOMIMMHU KOIEOAHUSIMHU YPOBHS
MOPsI, HO ¥ NOJ BO3JIEHCTBUEM CITOHHO-HATOHHBIX SBJICHUNA U aKKyMYJIATHB-
HOH nmestenpHOCTH pek Bonru, Tepeka u Ypana, HeCymux B MOpe O0JIbIIOe
KOJIMYECTBO TBEPABIX HAHOCOB. Hanmmume OOMIMpPHBIX MEITKOBOIHM, OYEHb
MaJible YKIJIOHBI JHA SBIISIOTCS MPUYMHON TOTO, YTO Aake HeOOJbIIOe CHU-
JKCHHE YPOBHS BJICYET 32 COOOM OCYIIICHHUE OOIIMPHBIX TEPPUTOPHIA.

MHuorue 00BEeKThl WHGPACTPYKTYPHI (IIPOMBINUICHHBIC MPEAPHUITHS,
CeNIbCKOXO3SIICTBEHHBIE U PBHIOOJIOBHBIE OPraHU3aIMK) HAXONIATCS B IPH-
OpexxHOl 30He pucka. [Ipu IIaHUPOBAHMM CTPOUTENIBCTBA HA MOOEPEKBHE
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MOpsI HACEJIEHHBIX MYHKTOB, TIOPTOB, IPUYAJIOB, 1aM0, COOPYKEHHUH HHXKe-
HEPHOW 3aIUTHl OT 3aTOTUICHHS, a TaKXe JJII BHIOOPA YYACTKOB ISl CEJb-
CKOXO3SHCTBEHHOTO OCBOCHHUS B 30HAX BO3MOXKHOTO 3aTOILICHUS HEOOXOH-
MO 3HATh:

- pacyeTHBIC 3HAUYCHHUS MaKCHMAJIbHBIX YPOBHEHW BOJBI 3aaHHOM
00€eCIIeYeHHOCTH;

- MPOAOJKUTENIEHOCTE CTOSIHUS 3THX YPOBHEH;

- MPOAOKUTENEHOCTD 3aTOIUICHNS WITH TIOITOIICHHUS TEPPUTOPUHU
BO BpeMS ITOITHEMOB YPOBHHL.

B XX cronerun oTrMedanoch ABa 3KCTPEMAILHBIX SIBICHUS B MHOTO-
neTHeM xone ypoBHs Kacrmiickoro mops, UMeroIue IpaMaTHIecKue I0-
CIEACTBHS JJI1 HACEJICHUS MPUOPSKHBIX CTpaH — aHOMAJIBHO MPOJOJIKH-
TenpHOE NajieHue ypoBHs B iepuof ¢ 1930 mo 1977 r. u Beien 3a 3TUM aHO-
MaJbHO TIPOIOIDKUTENbHBIN TIoabeM ¢ 1978 mo 1995 rop (puc. 1.1).

250
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Puc. 1.1. MHoroneTHui xoa cpeaHerogoBoro ypoBHsa Mopsi B Maxadkane
B XX n Hayane XXI B. YpoBeHb NpuBeAeH OTHOCUTENBHO €QUHOTO HyNns
Kacnwuiickoro mopsi, paBHoro -28,00 m BC.

BcenencrBre n3aMeHeHM ypOBHS MOPST TIPOMCXOIUT IBOIIONHS Oepero-
BOI inHUM. [Ipy NOBHIIEHNU YPOBHS MOPSI IPOUCXOIUT OTCTYIUIEHHE Oepe-
TOB B CTOPOHY CYIIH, a MPU MOHWKEHUH — HACTYIUICHHE B CTOPOHY MODSL.
[Ipu »TOM, BCnencTBHE M30JIMPOBAHHOCTH MOpPS OT OKEaHa, MOBBIIICHUE H
TMOHM>XCHUE YPOBHS IMPOUCXOJUT OJHOBPEMEHHO IO BCEMY IIEPUMETPY MOPs
(c pa3HON MHTEHCUBHOCTBIO B 3aBHCUMOCTHU OT penbeda JIHa), 4YTO HeraTus-
HO OTpa)kaeTCsl Ha BCEX BHUJAX XO3SIMCTBEHHOW AEATEIHHOCTH B MPUOpExK-
HBIX pailoHax Mopsl.

ITonmxeHne ypoBHs MOPsI PUBETIO K KOPEHHOMY Tepe(opMUpOBaHUIO
OCeperoB ¥ OIYCTHIHUBAHUIO MPUOPESIKHBIX TEPPUTOPHH, OOYCIOBUIO
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CHIDKCHHE YPOBHS TPYHTOBBIX BOJ, CONPOBOKAAJIOCH 3HAYUTEIBHBIMH
W3MEHEHUSIMH JKOocucTeMbl Kacmus M CHIIBHO oOTpaswioch Ha 3¢ dek-
TUBHOCTH paboThl MOPCKOTO (hJI0Ta M PHIOHOTO XO3SHCTBA, OCOOEHHO B MEJl-
KOBOJHOW ceBepHOU gacTu Mops [3—6, &8, 9, 13—15, 29, 35, 48]. Hexotopsie
PBIOOTIPOMBICIIOBBIE COOPY’KEHHS, BBICTPOCHHBIE Ha Oepery, OKa3alHuch 3a
JeCATKU KWJIOMETPOB OT ype3a BoJbl. MeIKOBOIHOE yCTheBOE B3MOphe Bour-
I CcTalno OBICTPO 3apacTaTh BOAHOM PACTUTEIBHOCTBIO, YTO YXYIIIHIO
yCIIOBUS IPOX0Ja peIObI Ha HepecT B Bonry. Pe3ko cokpatunuce yiaoBH pbl-
Ob1, 0cOOEHHO LIEHHBIX IOPOA: OCETpa U CTepiiau. bblta yHUUTOXKEHa TOUTH
MOJIOBMHA PBIOHBIX KOPMOBBIX YTOJUi, YTO MPHUBENIO K CHIDKEHHUIO YIIOBOB,
3HAYNUTENIFHO 3aTPYAHUIIO YCIOBUS PbIOOJIOBCTBA U phIOOBOACTBA. [loBbIIIE-
Hue cojeHocty Box CesepHoro Kacnus mpuBeno K CHHKEHHIO OHMOMAacChl
OOJIBIIMHCTBA JOHHBIX OPTaHU3MOB.

B ceBepo-BocTouHoi#t yactu CeepHoro Kacmusi GeperoBast THHUAS Me-
cramu orcrymmia Ha 120-140 kM. Perpeccust Mops, MpoaOIDKABIIASCS 10
koHMa 1970-X TT., BEI3BaIa MHOTO JIPYTHIX HETATHBHBIX MpoOJeM, B T. 4. OT-
pHULIATENBHO IOBIMANA Ha He(Tera3omoObIBaOLIYI0 IPOMBIIUIEHHOCTh B
mrenb(oBoll 30He Mops. B pesynpraTe maneHus ypOBHS MOPS BO3HUKIIH
TPYAHOCTH CYJOXOACTBA B HU30BBX pek. llogxoaHple My TH K MOPTaM U ca-
MU TIOPTHI OOMEINeTH, BO3HHUKIN CIIOKHOCTH TPH MPOXoje udepe3 Bouro-
Kacrmmiickuit Mopckoit cymoxonusiii kaHan [32, 40]. [TotpeboBanuch orpom-
HBIE CPEJCTBA HA THOYTIyOUTENbHBIC PaOOThI, YTOOBI MOAAEPKATh IIOPTHI B
CYJIOXOJTHOM COCTOSTHUH. [locTaTOYHO CKa3aTh, YTO MaJEeHUE CPEAHETO rO0-
BOTO YPOBHA Ha 5 cM MOTpeOOBanoO AHOYTIyOWTENBHBIX pabOT TOJBKO Ha
Bonro-Kacnuiickom kanane Ha cymmy mnopsiaka 100 miaH pyOneit B meHax
TOTO BPEMEHHU.

B mepuon cHwKeHHMS ypOBHA MOpPSI IPUPOJOINOJIB30BAHUE M XO3Si-
CTBEHHAsl JAEATEIILHOCTh OBUIM OCHOBaHBI HA aKTUBHOM OCBOEHHH OCBOOOXK-
JAIOLINXCSl 0T MOPCKUX BOA OeperoBelx Tepputopuil. Bee orpacim skoHo-
MUKH MPUOPEKHBIX pallOHOB MEPECTPOMINCEH K MOHKEHHOMY IOJI0KEHUIO
YPOBHSI OKOJIO abCOIOTHOM oTMeTKH -28,5 M BC. B To Bpems mo nmporaozam
OOJIBIIMHCTBA aKaJAEMUYECKUX U OTPACIEBBIX MHCTUTYTOB OXHIAJIOCH IPO-
JOJDKEHUE CHIDKEHUS YPOBHS MOPSI M pacCMaTpUBAJIKNCh pa3IMUHbIe BapHuaH-
THI ero crabwmm3anuu. Kak u3zBecTHo, K KOHIY 1977 T. ypoBeHb MODS OITy-
CTHJICS JIO caMO# HU3KOo# oTMeTkH 3a ocneanne S00 et — -29,0 m BC.

s mpenoTBpalieHus: KatacTpo(UuecKoro NageHusi ypoBHSI MOpsS B TO
BpeMs pa3palbaThIBAJIOCh MHOTO IIPOEKTOB, LIEIbIO KOTOPHIX OBLIO HE AOILy-
CTUTH JalbHEHIero MajeHus YPOBHS ITyTeM JHOO IOMOJHEHHUS IOBEpX-
HOCTHOT'O IIPUTOKA PEYHBIX BOJ, JTUOO COKpAILEHUS CyMMapHOTO HCIapEHHS
C aKBaTOpPHU MOpPA U cToKa B 3B Kapa-boras-I'on. Cpenn mpoekToB Takne
KaK OTWICHEHHE C TTOMOIIBI0 JaM0 METKOBOIHBIX 3aIMBOB Mops — Kaiinak,
MeprtBeiii Kyntyk u ap., co3nanue Cesepo-Kacnuiickoro BogoxpaHUInIIa
[UIOMIAIBI0 76 THIC. KM” MyTeM CTPOUTENbCTBA NaMOBl UIMHOW 427 KM
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or Kacmnmiicka no m-Ba by3aum, oTwieHeHHWE C IOMOIIBIO JaMOBI BCEX
BOCTOYHBIX MenkoBoauii CesepHoro Kacmus, mepebpocka CeBEpHBIX peK B
Kacnwuii u 1. 1. [InmanupoBanock, HampuMep, OCYLIECTBUTH MePeOPOCKY BOA
pex Beruerna u Iedopa B o6seMe 40 KM’ B TOI JIs CTAGHMITM3AIMHE YPOBHS
MoOps U obecriedeHHs] BOJOW HApPOIHO-XO3SIMCTBEHHBIX opranuzauui. U3
BCEX MPOCKTOB OBUT OCYIIECTBIIEH TOJIBKO OJMUH — oTAeieHue B 1980 romy
3anmuBa Kapa-boras-I'om ot Mops riyxoii 1am00ii.

Heoxxunanno HauaBiieeca B 1978 r. pe3koe MOBBIIICHUE YPOBHS MpPH-
BeJIO K emie Ooyiee IpaMaTHYECKHM IMOCIEACTBUSAM, YeM €ro MajeHue, Tak
KaK XO31CTBO U HacelleHue MPUOPEKHBIX PAOHOB yXKe MPUCITIOCOOUIICH K
HU3KOMY YPOBHIO. YUMTBIBAs, YTO COLMAIBHO-3KOHOMHYECKAsI MOJUTHKA
MPUKACTIMHCKHUX TOCYJapCTB ¢ Havana XX Beka u 10 1978 roaa ucxonuna u3
yCIIOBUH TIOHIKEHHS YPOBHSI MOPS, Pe3KOe MOBBIIIEHNE YPOBHS MOTpeOoBa-
JIO TIPOBEJEHHSI CPOUYHBIX M JOPOTOCTOSIIUX PaboT MO YCTpaHEHUIO Hera-
THBHBIX TOCIIEJCTBUN mogbema ypoBHs mops [1, 2, 17-20, 22-24, 36, 39—
41, 43, 50, 51]. IloBbllIeHNne ypOBHS MPHUBEIO K MU3MEHEHHIO IPHUPOIHBIX,
CONMAIHbHO-3KOHOMHYECKUX M MEIUKO-IKOJIOTHUECKUX YCIOBUN TpHUOpEexK-
HBIX TEPPUTOPHUI B MPOLECCE UX 3aTOIIEHUS U MOATOINIEHUs. Bece 3T0 BBI-
3BaJI0 TIepecesieHne 3HAYUTEeNbHOW YacTH HaceleHUs W3 30H 3aTOIJICHMS.
Tonbko B CeBepHoMm Kacnuu noctpananu AECSITKU HACEICHHBIX IyHKTOB, U3
KOTOPBIX OBLIO mepecereHo okojo 100 ThIC. YeTOBEK M MEpEeMEIIeHb MHO-
T'He MPOMBIIUIEHHBIE 00BEKTHI. [l1ommans 3aTOMIEHHBIX TEPPUTOPHUIL COCTa-
Buna 35-40 Thic. KM

Cranu yHHYTOXaThCsl OOIIMPHBIC peKpeallioHHbIe 30HB. MHOTHe OT-
paciu X03sHCTBa CTallM TEPIETh yIepO, TaKk KaK Ha 3eMIISIX, OCYIIHBIIUXCS
BO BpeMsi mazeHus ypoBHs (1930-1977 rr.) O6pum mocTpoeHsl HedTenpo-
MBICIIBI, TOPOTH, >KUJIbIE U IMPOU3BOJCTBEHHbIE cTpoeHUs. [logbeM ypoBHs
MPUYUHII yIIepO COTHSM KHIIOMETPOB IIIOCCEWHBIX M TPYHTOBBIX IOPOT,
IO/ YIPO30H OKa3aduCh YUACTKU KEJIC3HOIOPOKHBIX Maructpaieit (Acrpa-
xaHb — Kusznsp, Jlenkopans — Actapa). by 3aTonmeHs! KpynHble UppUra-
[IMOHHBIC COOPYKEHHUsA, Ooiee 1 MIIH Ta CETbCKOXO3SHCTBEHHBIX YTOMHMA.
ITox yrpo3oi 3aTOILIEHUsI 0KA3aJI0Ch MHOI'O TOPOAOB M HACEJICHHBIX ITyHK-
TOB MMOOEpEeXbsl B MpeAenax aiMUHUCTPaTUBHBIX paiioHOB Poccuiickoir de-
neparun (arectan, Kanmeikus u ActpaxaHckas oou.) (tabm. 1.1).

Ha AmnmepoHCKOM NOJyOCTpOBE B pe3yJbTaTe MOABEMA YPOBHS IOJ
BOJIOM OKa3ajach 3HAUMTENbHAs YacTh OJAaroyCTPOCHHBIX IUISKEH ¢ Haxo-
ISmUAMACS TaM o0bekTamu. OOmias IUIOIMaah 3aTOIJICHHBIX TEPPUTOPHIA
TOJBKO B Tipenenax AsepOaiimkana B 1995 r., korma ypoBeHb MOPS TOCTUT
ormeTkH -26,5 M BC, cocraBuna 484,5 km” (6e3 yueTa TeppUTOpHIA, 3aTOII-
JIEHHBIX B pe3yJbTaTe MTOPMOBBIX HAaroHon) [1, 2]. beutu paspymiens! qopo-
T U JUHUM 3JEKTPOIEpeay, HHKCHEPHbIE COOPYKEHUS, MPOMBILUICHHbIC
MIPEINPUATHS; YCUIHINCH a0pa3sHoOHHBIE IPOIlecChl B O€peroBoii 30He.
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Ta6bnuua 1.1. Fopoaa n HaceneHHble MyHKTbl POCCUIACKOTro nobepexbs,
NOABEPXKEHHbIE BIUSHUIO M3MEHEHMS ypoBHS Kacnuiickoro mopsi

HarecTtaH Kanwmbikus AcTtpaxaHckasa obnacTb
lopopa n Yucnen- lopopa n Yucnen- [opoga u Yucnen-
HacerneHHble HOCTb  |HaceneHHble HOCTb HacerneHHble HOCTb
NYHKTbI HaceneHus NYHKTbI HaceneHus NYHKTbI HaceneHus
HepbeHT 53740 |NaraHb 26750 PbiHOK 760
HoBokasikeHT 1560 KpacuHckoe 590 Ons 730
MN3b6epbaw 39910 | AHanbIkoBO 480 3103nHo 1640
MaHackeHT 32070 BypaHHoe 220 Mympa 2840
Kacnuick 64680 Buptoybsa 680
Koca

Maxaukana 317560 Oparxepen 2160
Cypak 3710 Kpaca 140
CrapoTepeyHoe 410 TpyadpoHT 2210
Kpanmopka 963 YKntHoe 710
HoBoTtepeyHoe 270 Kuposckui 640
CyIOTKMHO 240 MaHaypuHo 480
BpsHck 320 Yanaeso 555
HoBbIn YeueHb 560 MakoBo 1260
HoBhbin 150 KanvnuHo 2250
Baxtemup
WUtoro 516160 28040 16855

Ha ¢one BBICOKOTO CTOSIHUSI YPOBHSI CYLIECTBEHHO BO3pOCIIA ITOBTOPS-
€MOCTb ONACHBIX INTOPMOBBIX HAarOHOB, KOTOPBIE NPUBOAAT K 3aTOILICHUIO
3HAYUTENBHBIX TEPPUTOPHI M OOJBIIOMY MaTepHaibHOMY yiiepOy. Tak, B
npubpexHbix parionax Kacmms na Tepputopun Poccuum 3a mocnepnue nsa
JECATUIICTHS B Pe3yjIbTaTe IITOPMOBBIX HAaroHOB OBIJIO 3aTOIUIEHO U BhIBE-
JICHO U3 3emiienoias3oBaHus 320 THIC. ra IEHHBIX 3eMeJb, CYMMAapHBINA Mps-
MOW SKOHOMHYEeCKHH ymepO coctaBui okono 4,3 mupn py0. (B meHax
1991 1.). Tompko omuH u3 Hamboiee KaTacTpouuecKux HaroHoB 12-16
MapTa 1995 1. HaHec ymepO Ha cyMMy okoJio 3 Mipa pyO. (B merax 1995 r.).
Ortor HaroH Obul mperackasaH ['uapomerienTpoM Poccuu ¢ TpexaHeBHON
3a0J1IarOBpEMEHHOCTBI0, HHAUe MaTepHaIbHBIA yuiepd Obul Obl HEM3MEPUMO
Oosbiie. Bee 3Ty nporieccs! IpUBEIU HE TOJIBKO K MPSIMBIM 3KOHOMHUYECKUM
MOTEPsIM, HO M YCWIIMJIM COLMAIBHYI0 M SKOJOTHYECKYI0 HANpPsHKEHHOCTDh B
psizne paiiloHOB PUOPEKHON 30HBI.

Ileproas! IPOAOIKUTENBHOTO MAJEHNUS M TOBBIIICHUS YPOBHS MOpPS B
XX BEeKke HEKOTOPBIMHU CHELUATUCTAMH PAacCMAaTPUBAIOTCS KaK 3aKOHOMeEp-
HOE TPOSIBIEHNE LHUKINYHOCTH €r0 YPOBEHHOTO pekuma. YpoBeHb Kacnuii-
CKOT'O MOpSI UCTIBITHIBAJ KOJICOaHHs ¥ B TIPOLIIIOM, U TOTJa OHHU ObLTH Oolee
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3HaYUTENbHBIMU, YeM B XX BeKe, HO MPHU ATOM >KU3HECIIOCOOHOCTh MOPS
coxpanwiack. Hanpumep, rogossie npupaiierus: ypoBasa Ha 20-30 cMm oTme-
yanuch U panee B 1865—-1866, 1895—-1896 rr. u T. 1. [lepuoanyeckue noaxs-
TUS U TaJEHUS YPOBHSA SABISIOTCS €CTECTBEHHOM 3aKOHOMEPHOCTBIO, CBOM-
ctBeHHO# npupoxae Kacnuiickoro mops [28, 37, 44-46].

Jnsg  ycroitumBoro (QyHKITMOHHPOBAHUS IIPHPOTHO-XO3STHCTBEHHOTO
KOMIUIEKCA ¥ TTPOBEACHHUS KOHKPETHBIX MEPONPHUATHH T10 3alIUTe TPUOpexK-
HBIX TEPPUTOpUN TpeOyeTcs HaydyHO OOOCHOBAHHBIH MPOTHO3 M3MEHEHHH
YKM Ha cpokH OT CYTOK O HECKOJIBKHX JIET U AaXKe JECATHIIETHH, TaK Kak
0e3 HaJeKHOTO MPOTHO3a U3MEHEHWH ypOBHS MOPS HEBO3MOXKHO HU IIPO-
THO3UPOBATh M3MEHEHHE HKOJIOTMYECKOH 0OCTaHOBKHM, HU IJIAHWPOBATh XO-
3SIMCTBEHHYIO JESITEeNbHOCTh. 3aJauyd MPOTHO3MPOBaHMUS M3MeHeHui YKM
Ype3BBIYAHO MHPOKH. [IoMHMO TEKyIero omnepaTuBHOTO OOCITYXHBaHHSA
MOBCEIHEBHON XO034HCTBEHHOM AESITENBHOCTH KPATKOCPOUHBIMHU IPOTrHO3a-
MU YPOBHS, BaXXHOE NMPAKTUYECKOE 3HAUEHHE MMEIOT MPOTHO3BI 3BOIIOINH
YKM Ha nepcnekTuBy, C y4€TOM BIIMSHHUS Ha YPOBEHb MOPs PE3YJIbTaTOB
XO35IUCTBEHHOM NEATEIbHOCTH YEI0BEKA.

B nacrosimiee BpeMst 1OCTaTOYHO HAAEKHO COCTABIISIOTCA KPaTKOCPOU-
HBIE TIPOTHO3BI YPOBHSI MOPSI C 3a0JIarOBPEMEHHOCTBIO JI0 IBYX-TPEX CYTOK.
Ji OIeHKH OKMAAeMbIX HW3MEHEHHUI ypOBHS B ONMM)KalIINe TOoAbl MOTYT
CITyXHTb JOJTOCPOYHBIE TMTPOTHO3BI C 3a0JIaTOBPEMEHHOCTHIO JI0 T0/la U Ha
mecTh JeT. UTo kacaeTcst MpOTrHO30B Ha OOINBIINE CPOKH, TO OHU pa3pada-
THIBAIOTCS, B YACTHOCTH, C HCIIOJIBb30BAaHMEM KIIMMATHUECKUX CLIEHAPHEB.

CH0XHOCTH TIPOOJIEMBI JJOITOCPOUHOTO MPOTHO3a ypoBHs Kacnuiickoro
MOPsI 3aKJIFOYAETC B OTCYTCTBUHU SICHOTO NOHMMAHMSI MEXAHM3MOB, yIPaB-
JISTOIIVX U3MEHYMBOCTHIO YPOBHS. Bee THTIBI KoeOaHmid (MECsSYHbIE, Ce30H-
HBbI€, MEKIO/I0BbIe, MHOTOJIETHUE, BEKOBBIE M THICAYENICTHHE) 3aBUCSIT OT
6opIIOoro KomudecTBa (paKTOPOB THIPOMETEOPOTOTHIECKOTO, TEKTOHWYE-
CKOI'O0 U aHTPOIIOI€HHOI'0 XapaKTepa, KOTOpPbhIE HETPEPHIBHO MEHSIOTCS BO
BPEMEHH M B NPOCTPAHCTBE, CIOKHBIM 00pa3oM B3aUMOJEHCTBYS APYT C
npyrom. MccnenoBanusi, BEIIOJHEHHBIE B TIOceIHNE AecaTuieTrs B Poccun
1 3a py0OeXoM, CyIIECTBEHHO PACIIMPIIIN HAIIHM MPEICTABICHUS O POIIN OC-
HOBHBIX (haKTOpPOB, GOPMHUPYIOIINX YPOBEHHBIN pexxum Kacmuiickoro mops,
1 TpUOIM3UIN HAC K pa3paboTKe Halle)KHOTO METO/a CBEPX0IATOCPOYHOTO
MPOTHO3a KOJICOAHUN YPOBHS MOPSL.

1.2. IIpo6s1eMbl IKOJOTHU M OXPAHbI IPUPOTHOM
cpennl Kacniust

Oxojoruueckue npobieMbl Kacnmuiickoro Mopsi HalpsIMylo CBSI3aHBI C
3arpsi3HEHHEM BOJA B pe3yJbTaTe NOOBIYM M TPAHCIOPTHPOBKU HE(TH, MO-
CTYIJICHHEM 3arps3HAIOIINX BOX M3 Bonrm m Ipyrux pek, BIAIAaroIlnX
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B Kacnuiickoe Mope, KHU3HEAESITeNbHOCTHIO MPUOPEKHBIX TOPOIOB, A TAKKE
3aTOIUIEHUEM OTEIbHBIX 0OBEKTOB BO BPEeMs MOBBIIIICHHUS YPOBHS MOPSL.

HebnaronpusTHas 3KoIOTHYecKas CUTyalusl B pernoHe ycyryousiach B
pe3yJbTaTe pe3Koro MmoabeMa YPOBHS MOpPS B KOHIE XX BeKa, BCIEICTBUE
Yero yCHJIWJIMCh HarOHHBIE SIBJICHUS C pa3pylIeHHeM OeperoB M 3aTOIUICHH-
€M TMPHOPEKHBIX TEPPUTOPUH. 3aTOIUIEHHE W TOATOIUICHHE HAaCEICHHBIX
MYHKTOB, CEIbCKOXO3SIMCTBEHHBIX 3E€MEJNIb, OPOCHTENBHBIX CHCTEM, HedTe-
IIPOMBICIIOB, JIOPOT, JINHUH 3JEKTpoIepesad U OUUCTHBIX COOPYXEHUH Mpu-
BEJIO K JIOTIOJIHUTENHHOMY 3arpsA3HEHUIO TIOBEPXHOCTHBIX U TOJ3EMHBIX BOJ
TOKCUYHBIMH BEIIECTBAMU M He(TenpoayKTamMH. Taxke MpOorpeccHpoBaio
OCOJIOHEHHE II0YB, IPOUCXOIWIA TIUApoMopduU3alMsi PACTUTEIBHOCTH,
YXYALAIACh YCIOBUS NMHUTHEBOTO BOAOCHAOXKEHMS M PaCIIUPAIUCH OYaru
WHQEKIMOHHBIX 3a00seBanuil. [Iponcxonuna norepsi BBICOKONPOIYKTHBHBIX
HEPECTWINL LEHHBIX MOPOJ PHIOBI B HU30BBSIX AEIbTH BoNry, CHUXamuch
YJIOBBI.

B 3HaunTenvHOM cTemeHW Oblla MapalM3oBaHa M paspyllieHa CyLie-
CTBOBABILASl paHee CUCTeMa HAOMIOACHUH 3a T'MAPOMETEOPOIOTHYECKUMH
XapakTepuCcTUKaMH M 3arpsa3HeHueM Kacmuiickoro mopsi, 4To 3aTpyaHseT
OIIEHKY pealbHOIl KapTHHBI SKOJIOTHYECKOTO COCTOSHHS MOpPS M TPOTHO3
M3MEeHeHU B npupoaHoit cpene Kacnus. 31o, B CBOIO ouepeb, HE O3BOJIS-
T II0JIy4aTh HEOOXOJUMYH0 HH(OPMALUIO AJISl OCYILIECTBICHUS 3aIUTHBIX U
KOMIIEHCAIIMOHHBIX MEPOIPHUITHH, CBA3AHHBIX C M3MEHEHHUSIMH YPOBHSA MO-
psi, obecrieueHHEeM XO3SUCTBEHHOW NESTEIBHOCTH B MPHUOPEKHBIX paiioHax
Kacnwuiickoro mops, peanuzanuedl MEpOnpHUATHH MO OXpaHe NPUPOAHOU
Cpenbl B OHOpPeCypcoB.

K npoGneme ncnonap30BaHus MPUPOAHBIX pecypcoB Kacmus BILIOTHYIO
IPUMBIKaeT IpolieMa 3arpsi3HEHUs MOps, KOTOPOE B MOCIEIHNE OBl MIPHU-
obpeno yrpoxkarormmii xapakrep [11, 19, 20, 22, 23, 31, 37, 39, 41, 44, 47,
50, 52]. [Ipu HedTsIHBIX pa3paboTkax Ha KacnuiickoM Mope €XKeroHo B BO-
Iy YXOIOUT OKOJO MHJUIMOHA TOHH He(TH. [oObua Hedty Ha Kacnmiickom
MOpE HEYKJIIOHHO PacTeT, M 3arpsA3HEHHE MOpPS MOXET IOCTUTHYTh TaKOH
CTeTIeHH, KOTJa OYHIICHUE MOPSI ITOTpeOyeT HEM3MEPUMO OOJNBIINX YCUIIUH,
YeM HY>KHO Ha IPUMEHEHHE BIIOJIHE Pa3yMHBIX PEBEHTUBHBIX MEP.

K HeOnmaronpuaTHBIM CHUTyalMsM, CBSI3aHHBIM C KOJEOaHHSMH YPOBHS
MOpsi, OTHOCATCSI:

— W3MEHEHHE THIPOJIOTHYECKOTO PEKMMa, 0COOEHHO B CEBEPHOW YacTH
Mopsi (BO3pacTaHUE AJUTENBHOCTH M BEIMYMHBI HArOHOB, U3MEHEHHE WH-
TEHCHBHOCTH TE€UEHHH, 00pa30BaHUE HOBBIX MEJIKOBOAMN H T. [1.);

— H3MEHEHHE THJPOXHUMHYECKOTO PEXHMa YCTHEBBIX YUYacCTKOB pEK,
JeNbThl BONru U MEJIKOBOIUN;

— H3MEHEHHE MPUPOAHBIX U COLUAIBHO-3KOHOMHYECKUX YCIIOBHH
NPWIETAIOMNX TEPPUTOPHHA B IpoOLEcce WX 3aTOIICHHS, HOATOIJICHUS,
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BOJIHOBOTO pa3pylICHHs, U3MEHEHHE MEIHKO-IKOJIOTHYECKOH OOCTaHOBKH
Ha 3TUX TEPPUTOPHSIX;

— 3arpsi3HEHUE TAKEIBIMA MeTaJulaMHu, He(hTEIPOAYKTAMH U JPYTHMHU
BPEIHBIMH BELECTBAMH, IOCTYMAIOIUMHI B MOPE C PEYHBIM CTOKOM.

Ho 90 % ot obuiero odwvema 3arpsi3HeHHH moctynaeT B Kacmwmiickoe
Mope ¢ peuHbIM cTokoM. ExeronHo B Gacceitn Bonru cOpaceiBaercs 2,5 kv
HEOUHIIEHHBIX U 7 KM YCIIOBHO OYMIIEHHBIX CTOYHBIX B, CyJI0X0OJCTBO U
TPaHCHOPTUPOBKA HEPTH BOIAHBIM IYTEM SIBISIOTCS APYTUM HCTOUYHHKOM
3arps3HCHUA aKBaTOPUU Kacnust. 3HaunTeIbHBIMH HCTOYHUKAMU 3arpsa3He-
Hus Kacnms sBistroTes Mopckue Hedrenpombicibl B Poccun, Kazaxcrane,
AzepOaiimxane u TypKMeHUCTaHE.

3amkHyTOCTh Kacmuiickoro Mopst ycyry0JiseT NOBBIIIEHHYIO OMTACHOCTh
3arpsS3HeHHs BOABI U OeperoB HeTepOIyKTaMH, TOBEPXHOCTHO aKTHBHBI-
MU BellecTBaMH u Ap. [Ipu 3TOM 3arpsi3HeHHe BO3MOXKHO KaK B pe3yJlbTaTe
HETOCPEACTBEHHOT0 cOpoca COOTBETCTBYIOLIMX BELIECTB B MOpE, TaKk W Iy-
TeM 3arps3HEHUs €T0 MPUOPEKHON MOJIOCH BO BPEMsI CTOHHO-HATOHHBIX SIB-
nenuit. [lox BO3AeCTBHEM TEXHOTCHHBIX W MIPUPOAHBIX (PaKkTOpOB Ha (oHE
HENPUHATHUS aJeKBaTHBIX Mep B peruoHe Kacmuiickoro mMopst MOTYT Tpo-
M30MTH 3HaYUTEIbHbIE HETATUBHBIE COIMAIEHO-9KOHOMUYECKHE U 3KOJIOTH-
YECKHEC U3MCHCHUA.

1.3. Ilytn pemenne npodsaem Kacnusi Ha coBpeMeHHOM JTare.
IIpaBoBrbie acnekThl Kacnus

[TpobieMbl THAPOMETEOPOIIOTUM W MOHMTOPHHIA 3arpsi3HEHHST OKpY-
Jkarolen cpeasl B 6acceiine Kacnuiickoro Mopst B 90-X I'T. POIILJIOro CTOJIC-
THs OBUTH KpaitHe 000CTPEHBI IO CIEAYIOIIUM OCHOBHBIM MPUYHHAM:

1) karacTpodudeckuii moapeM ypoBHs Kacmuiickoro Mopsi B epuoj ¢
1978 mo 1995 r. moutu Ha 2,5 Mm;

2) mporpeccupyromas Aerpaaanus SKocucTeMbl Kacnuiickoro pernona;

3) oOpazoBanue B pernoHe Kacruiickoro Mopsi HOBBIX TOCYAapCTB, TO-
TpeOOBaBIlIee PEUICHHUS Psjia CIOXKHBIX 3a/a4 MEXJTyHapOJIHO-IIPABOBOTO,
HAy4YHO-TEXHUYECKOI0 OOMEHA, OpraHM3allMOHHOI0 M (PMHAHCOBOTO Xapak-
Tepa;

4) HenoctaToYHOe (UHAHCHPOBAHHWE, BBIACIAEMOE HAa MOJEPHHU3AIUIO
MOPCKOH HAaOJIOJIaTeILHOM CETH, YTO NPUBENO K €€ Jerpajalliu, MOYTH
MOJTHOMY MPEKPaLICHUIO CYJOBBIX HaOJNIOJICHUH, SKCIEAUIUOHHBIX PadorT,
YXYALIEHUIO TPOIenyp A0CTyna K WHGOPMAIMOHHBIM JaHHBIM, COKpalle-
HUIO 0OMEHa ONepaTUBHBIMU M PEXKUMHBIMH JAaHHBIMH U T. II.

OnepaTUBHO-ITPOU3BOACTBEHHBIC pa0OThI, CBI3aHHBIC C OpPraHU3aluei
Y TIPOBEJCHUEM HAOJIIOJICHHI, OIICHKOW W IPOTHO30M COCTOSIHUS W 3arpsis-
venus Kacmutickoro mops B mpenenax teppuropun CCCP, mpoBoaumuck
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MO eIMHON CHUCTEME MOJYUYCHHUSI U PacTpOCTpaHeHUs] HHPOPMALIUH O COCTO-
stanm 1 3arpsisHeHnn Kacous. [Toce pacmama CCCP Oputr yTpadeHsl CBA3H
C HayYHBIMH UHCTUTYTaMH [TOYTH BCEX NPUKACTIUHCKUX CTPaH. 3HAUYUTEIBHO
YMEHBIIMJICA O00BEM PEryJSpHBIX THAPOJOTHYECKUX U THIPOXUMHUYECKHX
pabotr B Mope, a Takke YMEHbIIWICS 00beM MH(DOpMANWH, TOCTYNAIOIIEH ©
MeTeoCTaHIi 1 1mocToB. CeTh CTAaHIIMH W YpOBHEMEPHBIX MOcToB Ha Kac-
MUK CTPEMHUTENBHO cokpamanack (B 1960 r. ux 6sut0 79, B 1972 1. — 51, B
1992 r. — 36). Yxynmuics oOMeH oNepaTuBHBIMU U HEONIEPATUBHBIMU JIaH-
HBIMU MeXay crpaHamu Kacmuiickoro pernona. OcTpo BCTad BOMPOC KOH-
TPOJIL ¥ MPOTHO3a 3KOJIOTHYECKOr0 COCTOSHHUS MOPCKOH Cpenbl, BO3HHKIIA
HEOOXOIUMOCTh MOCTOSIHHOIO MOHHTOpPHHTa HM3MEHYMBOCTH ypoBHs Kac-
MUICKOTO MOpSL.

ConnanbHO-9KOHOMUYECKHE U 3KojJornuyeckue mnpobnemsl Kacmus
YCIIOKHUJIMCH B CBSI3U C TEM, UTO MEepro pe3koro nopsiiieHuss YKM conan
¢ paciagom CCCP u mociegoBaBIIuM BeJe[ 32 3TUM [ITyOOKUM MOJIUTHYC-
CKUM M SKOHOMHYECKHUM KpH3HucoM B cTpaHax Kacmuiickoro peruona. [locie
1991 r. B Oacceitne Kacmusi BOZHUKIN HOBBIE CYOBEKTHI MEXIyHApPOIHOTO
npaBa. [IaTe cyBepeHHBIX TocyaapcTB: AsepOaiimkaH, Wpan, Kazaxcraw,
Poccust u TypkMmeHuUst B OTHOCTOPOHHEM TOPSAKE 3agBUJIM O CBOMX IpaBax
Ha oTnenpHbIe yacTH Kacmutickoro mMopst (puc. 1.2).

'C‘) of ﬁ»\ KazaxcTan
Pocoun g

Puc. 1.2. Monutnyeckas kapTta Kacnmmnckoro pervoxa.

Kacmuiickas mpoOiema mepepocia B CIOKHYI0 MEXIYHApOJHYIO Teo-
MOJIMTHYECKYIO mpobiemy [6, 16, 25, 51]. K Kacnuiickomy Mopro craju
MPOSIBIIATH OOJBIION MHTEPEC CTPaHBI, HAXOMAUINECS JalleKo 3a MpeaeaMu
Kacmuiickoro OacceifHa.

W3MeHuBIIasICS TEOMOIMTHYCCKAs CUTYAIlMsl aKTyalu3upoBaia BOIPOC
0 MEXTOCYJIapCTBEHHOW NpUHAIIeKHOCTH Kacmuiickoro mMopst U B 3TOM
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CBS3M W MpoOJeMy ompezesieHHs] MeXyHapoJHO-TIPaBOBOTO CTaTyca aKBa-
Topuit Mops [6]. Beuny paznuunbix nmo3unmii ctpan Kacmuiickoro pernona
JaHHas mMpodiieMa J0Iroe BPeMsl OCTaBajoCh MPEIMETOM HEyperyJIrupOoBaH-
HBIX Pa3HOTJIACHIA, CBA3aHHBIX C Pa3AesioM PECYPCOB KaCIHICKOTO Mmenbdha —
He)TH W rasa, a TakKe OHOJOTHYECKHX pecypcoB. Hakower, mocie
18-neTHUX meperoBopoB 0O mpaBoBoM craryce Kacmus, B ceHtsaope 2014 r.
Ha [V Kacnuiickom cammute B ACTpaxaHu, B KOTOPOM YYacCTBOBAJIH JIUACPHI
AzepOaiimkana, Upana, Kazaxcrana, Poccun m Typkmenun, ObUT TIOMITHACAH
MOJIUTHYECKUN TOKYMEHT, B KOTOPOM TJIaBBI MSATH TOCYAapCTB COTIACHUIIICH
Ha ToM, 4TO Oombimas yacTh Kacmus Oyzer oOmieil. 3a rocynapcTBaMu co-
XpaHsieTcsl 25-MubHasi 30Ha, KOTOpas COCTOUT U3 15-MUIBHON 30HBI rOCY-
JapCTBEHHOTO cyBepeHuTeTa U 10-MUIBHOM 30HBI C UCKIIOYUTEIBHBIM IIpa-
BOM Ha PBIOOJIOBCTBO, 32 MpeJeaMHi KOTOPOH COXpaHseTcsl «olliee BOAHOE
npocTtpaHcTBo» Kacmuiickoro Mopsi. OKOHUATENEHO 3TOT JOKYMEHT JIOJIKESH
ObITh oANMcaH (patuduuuposan) B 2016 rony B Kazaxcrane.

Bbun Takke MOANHMCAHBI COTJAIICHUS O COTPYIHHYSCTBE B 00JIACTH
ruznpoMeTeopoioruu Kacnuiickoro Mopsi, B cepe NMpeaynpexaeHus 1 JIHK-
BHIIAIINW Ype3BBIUANHBIX cuTyarnuii B Kacmuiickom mope, a take Corna-
IIEHHE O COXPAHEHWH U PallMOHAIFHOM HCIIOJNb30BAHUU BOJHBIX OMOJIOTH-
YecKHUX pecypcoB. [laHHBIN MOKYMEHT OTKpBIBa€T MYTh K KOHCOJHIAIHH
YCWINH TPUKACIUHACKUX TOCYIApCTB ISl PEIISHHS IEJIOTO psAda CePhe3HBIX
9KOHOMHYECKHX, OKOJOTHYECKHX M JPYrux mpobiieM KacHuiicKoro
Oacceiina.

Y4aureiBast CIIOKHBIITYIOCS HeOIaronoIyYHYO COIIMABHO-
SKOHOMHYECKYIO M SKOJOTHUECKYIO CUTYAIHIO, CTPAaHAMH KaCIHICKOTO Oac-
CeifHa, 3aMHTEPEeCOBaHHBIMH B PpEIIEHHMH OCTphIX Mpobiem Kacnuiickoro
MOpsi, OBLT TIPENNPHHAT PsJ OPTaHH3AIMOHHBIX Mep IS JTOCTHKCHHS
ycroruuBoro pa3putusi Kacnuiickoro peruona. B utone 1995 r. Bo ucno:n-
HeHue noctanoBieHus IIpasutenscrBa Poccuiickoit @eneparun «O 101m0I-
HUTEIILHBIX Mepax 10 3allUTe HACEICHHsSI U PEIICHUIO APYTUX MPOOIIeM, CBSI-
3aHHBIX ¢ MoJbeMoM ypoBHs Kacnumiickoro mopsi» npukazoMm Pocruapomera
Ob1 0oOpazoBaH Kacmuiickuiéi MOPCKOW Hay4YHO-HCCIIEIOBATEIBCKUN IICHTP
(KactMHMUII) Pocrugpomera, OCHOBHBIM HAIPaBICHUEM JEATEILHOCTH KO-
TOPOTO SIBUJIOCH THAPOMETEOPOIIOTHYECKOe O0ecreueHrne MepOoIpHITUH,
HaIlpaBJICHHBIX Ha perieHue mpobieM, 00yCIOBICHHBIX KoeOanusmMu Y KM.

B cents6pe 1994 r. npu nognep:xkke BMO/MOK 6bin1 006pazoBan Ko-
OpPIMHAIIMOHHBIN KOMHTET 110 THAPOMETEOPOJIOTUN M MOHUTOPHHTY 3arps3-
venns Kacmuiickoro mopss (KACIIKOM). OnpHo#t W3 KITIOYEBBIX 3amad
KACIIKOM sBnsieTcsi KOOpAMHANAS U OOBEAMHECHHE YCWJIMM BCEX MpHUKa-
CIUICKUX TOCYyAapCTB B LENAX CO3JaHMS PErMOHAIBHOM CHCTEMBI MOHMTO-
puHra u oOmeHa wH(OpMaNUeil O COCTOSHHHM TPHPOTHOW CpEeIbI
Kacrnuiickoro Mops, a Takke co3gaHus HH()OPMAIMOHHOW OCHOBBI IS
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KOMIIJIEKCHBIX Hay4YHbIX UCCIICIOBAHUI IO IIpobIeMe N3MEHEHUH U MPOTHO-
3a ypoBHs Kacnuiickoro Mmops.

Unenamu KACIIKOM sBASIOTCS METEOPOJOTMYECKHUE OpTraHU3alluu
BCEX MATH MPHUKACIHHMCKHUX TOCyAapcTB. B 00sf3aHHOCTH NBYX W3 HHX, a
umeHHo Kasrugpomera u Pocrugpomera, Hapsany C THIPOMETEOPOJIOTHEN
BXOJMT NPOBEACHUE HAOMIONCHUHN 3a 3arpsA3HCHUEM OKpPY’Karollel cpelbl, B
T. 4. 3a 3arpsA3HeHueM Kacnmiickoro mops.

IIpowreauiee ¢ Tex MOp BpeMs IOATBEPAUIO BCE BO3PACTAIOLIYIO POJIb U
3nayeane KACIIKOM B pemeHun pa3iudHbIX 3a7ad B cepe COIUaIbHO-
SKOHOMHYECKOIO Pa3BUTHA W NMPUPOAOOXPAHHOU NESATEIBHOCTH B PETHOHE
Kacnwuiickoro mops.

AKTUBHU3aIMS X03HCTBEHHOH NESATEIBHOCTH B PETHOHE TpeOyeT 0oib-
I0ro 00beMa PEKUMHOM, OTIEPATUBHOM M MMPOTHOCTUYECKON UH(OPMAIHHU O
COCTOSIHUM W 3arpsi3HEHUN YHUKaJIbHOU IpUpoioi cpenbl Kacnuiickoro mo-
psi. Ota uHpOpManys HeoOX0ANMa MHOTOYHCICHHBIM KOHEYHBIM HOTpeOu-
TEJSIM B OOJIACTH SHEPTETHKH, MOPCKOTO TPaHCIOPTa, PHIOHOTO XO03SHCTBa,
npupoiooxpanHsM opranusaiysaM. Ha ceccusix KACIIKOM npunnmarotcs
pEIIeHNs O pa3IuYHBIM BOIPOCAM, B YaCTHOCTH KACAIOLINMCS yIIydIICHHS
ME€XaHHW3Ma KOOpAMHAIMKM AECWCTBUH Ha HAIMOHAJIBHOM, PETMOHAIBHOM H
MEXIyHapOIHOM YPOBHSIX.

1.4. KomiuiekcHasi mporpaMma 1o ruipoMeTeopoIoruu
¥ MOHMTOPHHIY OKPY’KaloIeil cpeabl B pernoHe
Kacnuiickoro Mmops u ee 3axaumn

Ilon pyxoBomctBom KACIIKOM skcnepTramMu NMPUKacIMHCKUX TOCY-
JApCTB MPU COMCUCTBUM W MPHU aKTUBHOM MOJACPIKKE MEKIYHAPOIHBIX Op-
ragmszanuii BMO, FOHEIIL, MOK u MAI'ATD Oputa paspaborana Kow-
IUIEKCHAsI MPOrpaMMa MO THAPOMETEOPOJIOTHH W MOHUTOPHHTY OKpPYXKaro-
mieii cpenpl B peruone Kacnutickoro mopst (KACIIAC), kotopas Obuia mnpu-
uarta Ha 2-i ceccuu KACIIKOM B baky B deBpane 1997 roga [22, 25].

Hauwmnas ¢ 2011 roma KACITKOM crai BBIITyCKaTh JBa pa3a B roj (I1o-
CJie TIPOXOXKICHUS MaKCUMyMa ¥ MUHIMYMa CE30HHOTO XO0Jla YPOBHS MODS)
nH(GOPMAIMOHHBIA OIJUIETEHh O COCTOSHUM ypoBHS Kacmmiickoro mops,
CoJieprKaIlui OIEHKY (DaKTUYECKHX M OXKUIAEMBIX CE30HHBIX H3MCHCHUU
YPOBHS MOPS C Y9€TOM TPOTHO3a MOMECSYHOI'0 X0/1a YPOBHS, BBIITyCKaeMo-
ro I'mnpomeruentpom Poccuu. Ilox srugoii KACIIKOM coznan I'enepainb-
HBIH Katanor ypoBHs Kacnuiickoro mops [10].

YuuThiBas 0OTCYTCTBUE MEXKIYHApOAHO-TpaBoro craryca Kacmnuiickoro
MOps, B KadecTBe NPaBOBOW OCHOBBHI s peanusanuu [IporpaMmer
KACITAC 651 ipuHAT J0KYMEHT «Coramenue 0 COTPYIHHYECTBE MpUKa-
CHHUICKUX TOCYylapcTB B 00JacTH THAPOMETEOPOIIOTUH W MOHHUTOPHHTA
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npupoiHOi cpeapl Kacnuiickoro Mopsi», pa3paboTaHHBIN U COTJIACOBAHHBIN
THIPOMETEOPOJIOTHUECKUMH CIYKO0aMU BceX NMPUKACIHMCKUX CTpaH Ha S5-i
ceccun KACITIKOM B centsiope 2000 . (Anma-Ata), u napadupoBaH OT
VMEHH MIPABUTEIBCTB CBOMX CTPaH PYKOBOAUTEISAMH THAPOMETEOPOIOTHYE-
ckux ciyx6 Mpana, Peciyomuku Kazaxcran u Poccuiickoit deneparum.

Cpenu npuopuretHbix 3aaay [Iporpammsr KACITAC:

— BOCCTaHOBJICHHE U JajbHEHIee pa3BUTHE CETH MOPCKHUX HaOJoze-
HUM;

— yIydIIeHHe MOJACUCTEMBI cOopa MaHHBIX W WHQOpMAIUH, ee obpa-
OOTKH, XpaHEHUsI U pacIpOCTPaHCHUS;

— COBEpPILICHCTBOBAHUE CYIIECTBYIOIIUX TEXHOJOTHH MOHHMTOPHUHIA,
YCBOCHHS ONEPATHBHBIX JAHHBIX M IPOTHO3UPOBAHUS THAPOMETEOPOJIOTH-
YEeCKUX YCIIOBHH Ha OCHOBE Treorpa@uuecKnx HH(POPMAIMOHHBIX CHCTEM
(T'C), cucrem ynpasnenus 6a3aMu TaHHBIX U Web-TexXHOIOTuil;

— pa3BUTHUE HAYyYHO-HCCIIEIOBATEIbCKON U ONEPATUBHOM NESITEIbHO-
CTH, BKJIIOUYAIOIIEH pa3pabOTKy CHCTEMBI IIPOTHO30B T'MAPOMETEOPOIOTrHye-
CKOr0 peXxHuMa 3a0JaroBpeMEHHOCThIO OT HECKOJIBKHX CYTOK [0 Iofa, a
TaKKe OLEHKAa BO3MOXHOTO TOJOXEHHS YpPOBHS MOpPsS Ha MEpPCHEKTHBY
10-20 net u Gosiee C y4eTOM BIUSHUS aHTPOIIOTEHHBIX (PAKTOPOB;

— OmpeneNieHue BIUSHHUS W3MEHEHHs YPOBHS MOPS M XO34HCTBEHHOU
JIEATENIBHOCTH Ha THAPOMETEOPOIIOTHUECKUI PEKUM M 3arps3HEHNE aKBaToO-
pyH MOpsI, TPUOPEKHON 30HEI M B IebTaX Branaomux B Kacnuit pek;

— ofecrneyeHne THAPOMETEOPOIOTHIECKON 0€30MacHOCTH HacelIeHUs
MpHUKacUiCKuX cyOrekToB Poccuiickoit denepannu u X03sHCTBEHHOH Jesi-
TEJIBHOCTH B aKBaTOPUSAX M Ha Mobepexbe Kacrnuiickoro Mopsi.

B nocnennue roapl B cooTBeTcTBUM ¢ YKazoM [Ipesunenrta Poccuiickoi
®enepanuu ot 14.12.2007 r. u pemenusimu IlpaButensctBa Poccuiickoi
@enepaunu  OblT pa3paboTaH W yTBEpPXKICH NpuKazoM Pocruapomera ot
22.05.2008 r. Ne 159 «Ilman mepomnpusituii PocrunpomMera mo obecnedeHunto
THIPOMETEOPOIOTUIECKON 0€30IMaCHOCTH HACEICHUS MTPUKACITHICKUX CYOb-
exToB Poccuiickoil @Denepanuu U XO3SMCTBEHHOU AEATEIIBHOCTH B aKBAaTO-
pusx u Ha obepexbe Kacrmiickoro mopst Ha 2008—2010 1T.%», COTTacHO KO-
TOpOMY OBIJT OCYIIECTBJICH KOMIUIEKC MEpPONPHUATHII MO COBEpIIEHCTBOBA-
HUIO o0ecriedeHus a/IMIHUCTPAIil TPUKacTUICKUX cyOBekToB Poccuiickoit
@Denepaniii, perHOHAIBHBIX OPTaHOB HCIIOJIHUTENIBHOM BIACTH, TEPPUTOPH-
anpHbIX opraHoB MYC Poccun, Bcex 3aMHTEPECOBAHHBIX YUpPEXKAECHUIN U
OpraHu3allMi NPeAyNPEKICHUIMH 00 OMACHBIX THMIPOMETEOPOIOINIECKUX
SIBIIGHUSIX M PE3KUX M3MEHEHUSX THAPOMETEOPOJIOTHUYECKUX YCIIOBHM, MpO-
THO3aMH TIOTOJIbl U COCTOSIHUSI MOPSL Pas3JIM4HON 3a0J1arOBpeMEHHOCTH, aHa-
JUTUICCKON M CIIPaBOYHOM WH(OpMAITHEH, BKITtoUass HHPOPMAITHIO O COCTO-
STHUM YPOBEHHOTO pEXXHMMa U 3arpsI3HEHUS] MOPSL.

B Poccun mpaxtuueckoil peanmzarueit nporpammsl KACIIAC 3anu-
MmatoTcss  DepepanbHble TOCYAapCTBEHHBIE OIOJUKETHBIE — YUPEKICHUS
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Pocrunpomera (I'mapometnentp Poccun, [OMMH, BHUUT MU-ML, I'TH,
ITO, I'XU, KactMHMHII), a Taxxe onepaTuBHO-IIPOU3BOJICTBEHHBIE Opra-
Hu3auuu — ActpaxaHckui, Jlarecranckuil 1 KanMpllkuil HeHTpsI IO THAPO-
METEOPOJIOTHY U MOHHUTOPHHTY OKPYXKAIOIIEeH Cpelbl, BXOASAIIUE B COCTAB
CeBepo-KaBka3ckoro ymnpaBieHHs IO THIAPOMETEOPOJIOTHH U MOHHUTOPHUHTY
OKpy>Karotien cpeasl [38].

B pesynpraTte mpaktuueckol peamuzauuu mnporpammbel  KACIIAC
yiydmuics oOMeH AaHHbBIMHM. B HacTosiiee BpeMs MMEITCS MEXrocynap-
CTBEHHBIE COTJAIICHUS MEXAYy HallMOHAJIBHBIMU THAPOMETEOPOIOTHIECKU-
mu ciyx0amu (HI'MC) Kacnmiickoro pernona, mo KOTOPBIM OCYIIIECTBIISIET-
cs1 0OMEH OIepaTHBHBIMU JAHHBIMU HaOMIOJCHUHN, IOCTYHAIOIUX C POCCUM-
CKUX, TYPKMEHCKUX M Ka3aXCKUX ITyHKTOB HaOmrogeHuil. OOMeH OCyIIecTB-
nsercs uepes3 cucreMy ACIIJ mexnay crpanamu CHI™ u uepes I'CT BMO. B
nocjienHee BpeMsi A0CTaTOYHO 3()(HEeKTUBHBIMU criocobamMu 0oOMeHa JaHHBI-
Mu U uHpopmanmeit cramu cetu Murepuer 1 MECOM, uepe3 koTopsble
MOYKHO MOJYYHTh JII00YI0 HH(POPMALIUIO, HAXOASIIYIOCS B OTKPBITOM JOCTY-
me. Bo BHUUT'MU-MIIJ] pa3paboraHa cxema pernoHAIBLHOrO OOMEHa
Mexay HITMC Kacnmiickoro pernoHa, KOTOpas OCHOBBIBACTCSI Ha KOHIICTI-
LMY CHCTEMBI MHTEerpupoBaHHbIX O0aHkoB JaHHbIX (CHUB/]) mo mpuponaHoii
cpeae Kacnmiickoro mopst. COOTBETCTBYIOLIMH JOKYMEHT BKIIIOYAET B CeOs
KOMIIJIEKC OPraHU3alMOHHBIX CTPYKTYpP, HH(GOPMALMOHHBIX PECYPCOB, TEX-
HOJIOTHH AOCTyna U 0OMEHa JaHHBIMU O COCTOSIHHM IpUPOIHON cpenbl Kac-
MUICKOTO MOPS ¥ UCIIOJIB30BaHUU €r0 pecypcoB. B mokymeHte chopmynu-
posana metoznoiorus mocrpoenuss CUB]I, mpemnoxensl 0000meHHasT apXu-
TEKTypa CHCTEMbI, KOHLIENITyaJIbHbIC PELICHUs 110 HOPMaTHUBHOH 0a3e, Tene-
KOMMYHHKallMOHHOW M TexHonormueckod minardopme CUB/I, a takxe mo
MH(GOPMAITMOHHBIM pecypcaM U OCHOBHEIM TexHonorusm CUB/I.

B despane 2003 r. B Terepane msarpio rocymapcTBamu Kacmmiickoro
pervona 6si1a mpuHATa «PaMouHas KOHBEHLIMS IO 3alUTE€ MOPCKOM Cpejibl
Kacnuiickoro mops». Llensto KoHBeHIIMN sABIseTCS 3alMTa MOPCKOM Cpeibl
Kacrmmiickoro Mopst OT 3arps3HEHHs, BKIIOYas 3allUTy, COXpaHEHHE, BOC-
CTaHOBJICHHE, YCTOMYMBOE U pallMOHAIEHOE HCIIOJIb30BaHUE ero ONoIornyde-
CKHX pecypcoB. B cooTBercTBuM ¢ naHHOW KoHBeHIMelH ToroBapuBaromiye-
Csl CTOPOHBI COTJIACHJIUCH O NMPOBEACHUH HEOOXOIUMBIX HaYYHBIX HCCIIENO-
BaHUH W, HACKOJIBKO 3TO BO3MOKHO, IPUHSATUH COTIACOBAHHBIX MEp H IIPO-
LeAyp M0 CMATYEHUIO MocTeICTBUI Konebanuit ypoBHa Kacnuiickoro Mops..

B 2014 r. Ha ypoBHe nipaBUTENBCTB cTpaH Kacmuiickoro perroHa ObLIO
noanucado CorjiameHue 0 COTpyAHUYECTBE B 00JIaCTH I'MIPOMETEOPOJIOTUH
Kacnomiickoro mops Mexnay AsepOaiimkanom, Hpanom, Kazaxcranow,
Typxmenuctanom u Poccueit Ha co3naHue U pa3BUTHE KOMIJIEKCHOW peruo-
HAJIBHON CHCTEMBbl NOJy4eHUs HHopManuu U oOMeHa HHQopManuend o
cocrostanu Kacmmiickoro Mops B uMHTepecax obecredeHrs 0e30MacHOCTH
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KU3HEACATETPHOCTH W PAa3BUTHS DKOHOMHYECKOHM [EATENIbHOCTH Ha €ro
akBatopuu. Co ctoponsl Poccun Cormnamenue ObIJIO yTBEPKACHO pacropsi-
xkenueM [IpaBurtensctBa Poccuiickoit @eneparuu ot 13.03.2014 r. Peanu-
3anmto 3toro CormameHus B Hamell ctpaHe ocymiecteisieT Pocruapomer Ha
OCHOBE CHCTeMBbl HaOJIIOJACHNUH, BKIIIOYAIOIIEH, B YaCTHOCTH, IIeCTh Oepero-
BBIX THIPOMETEOPOJOTUYECCKUX CTAHIIUN C aBTOMATU3MPOBAHHBIMH HAOJIIO-
JNCHUSIMHA, JBE a3pPOJIOTHYECKHWE CTAHIIMW, CTAHIIUW TpueMa WH(OpMAaIiH
METEOCITyTHUKOB, a TaKXKe /[Ba HAYIHO-OKCIIETUITNOHHBIX CYyIHA.
3HAYHUTENBHBIA TEXHOJIOTUYECKUI MPOPHIB B 0O0JNACTH THIPOMETEOPO-
JIOTUYECKOTO 00eCIeYeHnsT MOPCKOH JesTeNbHOCTH OBl caenaH B Pocrum-
pOMETE B CBS3U ¢ co3MaHueM EnuHo# crcreMbl 00 00cTaHOBKE B MUpOBOM
okeane (ECIMO) B pamkax @LII «Muposoit okean» [27]. ECUMO npen-
Ha3zHaueHa A obecreueHns MOPCKOH nesitenbHocTH Poccmiickoit @enepa-
WU, OCHOBHBIE TSN U 3a]1a4HM KOTOPOU ycTaHOBIEHBI MOPCKOM TOKTPHHOM
Poccuiickoit ®@eneparmu Ha nepuon Ao 2020r. DyHKIMOHUPOBAHUE
ECHUMO obecneunBaeTcsi MyTeM MHTETPALMU U PAlMOHATIBHOTO HCIIOIB30-
BaHUS MHPOPMAIIMOHHBIX PECYPCOB BCEX 3aMHTEPECOBAHHBIX (penmepaabHbIX
OpraHoOB WCTIOMHUTENbHON BiaacTh u PAH, ocymecTristonux c6op, ooOpa-
00TKy, HAKOIICHHE, XPAaHCHUE M PACIIPOCTpaHeHue nHpopMaiuu 00 oocTa-
HOBKe B MupoBoM okeane. B 2005 r. Obu1a coznana 1-s1 ouepens ECUMO.

C 2010 r. Hagayrach pa3paboOTKa HOBBIX OOIIECHCTEMHBIX KOMITIOHCHTOB
nosHoyHKIMOoHATBHON cucteMbl ECUMO Ha OCHOBE COBpEMEHHBIX KOM-
MYyHHKAIWA ¥ TeOMH()OPMAIIMOHHBIX TEXHOJIOTHIA ¥ CPEICTB HHPOPMAIIHOH-
HOro B3amMojeiicTBus LIeHTpoB cucTeMBbl U 00CITYKUBAHHS MTOTPEOUTETEH.
[IpoBomsaTCs pabOTHI IO HapaIMBaHUIO WHHOPMAITMOHHON pecypCcHO# 0a3bl
YKa3aHHOU CHCTEMBI, a TAKXKE 10 OCTPOCHUIO U PA3BUTHUIO PETHOHATIBHBIX U
JIOKANBHBIX KOHTYpoB cucteMbl. B 2013 r. ECUMO O0puta BBeieHa B TIpo-
MBIIUICHHYTO SKCILTyaTaIuIo.

T'mppomeruentp Poccuu, noanepkuBaroluii ONEPATUBHBIA MOAYJIb
ECHMO, mnocraBisieT AMarHOCTUYECKYI0 M MPOTHOCTHYECKYIO WH(pOpMa-
A0, JOCTYI K KOTOpOU ocymiecTriseTcs depe3 Web-nopranr ECMO. B
I'mnpometnienTpe Poccun B mocnenHee BpeMs pa3pab0TaHO U BHEIPEHO He-
CKOJIbKO TEXHOJIOTHYECKUX Pa3paboToK, CBA3aHHBIX CO COOPOM, YCBOGHHEM
1 00pabOTKOH MOPCKOW THIIPOMETEOPOIOTHUECKOH HH(HOPMAITHH.

B pamkax omepatuBHOTrO Moyt ECUMO Ha ocHOBE THAPOIWHAMAYE-
CKOW Mojenu pazpaboTaHa TEXHOJOTHS aBTOMAaTH3MPOBAHHOTO MpPOTHO3a
XapaKTEepPUCTHUK BETPOBOTO BoJHEeHMs Kacmuiickoro Mopst Ha Cpok A0 5 cy-
TOK C TMEPHOAMYHOCTHIO BBIBOAA PE3yJbTaToB uepe3 3 daca. [Ipomykmms
ATOM TexHOJoTUHU pa3zmeniaeTcs Ha Web-caiite ECUUMO [27].

C 2001 r. B I'mapometnienTpe Poccun HaXoAMTCSA B ONEPAaTUBHOW IKC-
TUTyaTallid TEXHOJIOTHS KpaTKOCpouyHOoro (1o 48 4) mporHo3a TEYCHHU H
ypoBHs Kacnuiickoro Mopss Ha OCHOBE TpexMepHOH 19-ypoBeHHOI
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0apOKIIMHHOW THUAPOIWHAMHYECKOH MOJIENH C MPOCTPAHCTBEHHBIM IIIaroM
3 mMunH.

Pazpaborana TeXHONOTHS aBTOMATU3MPOBAHHOTO IPOTHO3a TOJIOBOTO
xona ypoBHs Kacrmiickoro Mops. [IporpammHuoe obecriedeHne O3BOJISAET B
ABTOMAaTHYECKOM PEXHME pacCUUTaTh MPOTHO3 TOMECSYHOTO X0Ja CPETHET0
YPOBHS B IIEJIOM IO MOPIO H IO CeMU 0a30BBIM ITyHKTaM U O(OPMHUTH €0 B
BHJe OFOJUIETEHS C XapaKTEePUCTUKaMU (aKTUYECKHX U OXKUJTaeMbIX 3Hade-
Huit ypoBHS Kacmmiickoro Mops. ['0TOBBIN OIOJUIETEHBh pacchUIaeTCS B
JTUPEKTUBHBIC OPTaHbl U 3aMHTEPECOBAHHBIC OPTraHU3AMH U YUPEKICHUS
Poccuiickoit @enepanuu, a takxe PykoBoaurensm HI'MC npukacnuiickux
TOCyIapCTB.

B T'OMHe ocymecTBiseTcs CUCTEMATHYECKUI KOHTPOIb CpPEIHETro
ypoBHsa Kacnuiickoro Mopsi ¢ UCOJIb30BaHUEM CITyTHUKOBBIX allbTUMETPH-
YecKMX NaHHBIX. Tam ke pazpabortana TexHomorus «SPILLMODy, mo3so-
JSIOINAST TPOTHO3MPOBATH ABOJIONHI0 HE(DTENPOIYKTOB B MOPCKOW BOJE U
MapaMeTpoB 30HBI 3arps3HEHUs (TUIOIIAL U TeorpadudecKas JOKaIu3alus,
tonmuaa HeTsHOM meHku) [31]. TexHomorus ycraHoBlieHa Ha BBIYUCIIH-
TeJIbHOH IIaTopMe OTAesa MOPCKHUX THIPOIOTHYECKUX POTHO30B ['mapo-
metrenTpa Poccun. Kpome toro, B 'OMHe co3nana aiexkTpoHHas Bepcus
Karanora yposennbix HaoOmonenuii. B nearpe ECUMO I'OUH Taxxke Be-
netcs paboTa 1Mo MOJIEeP KaHNI0 B aKTYaIbHOM COCTOSTHUU JHHAMHYECKOTO
3JIEKTPOHHOTO CIIPaBOYHOTO MOCOOUS, OMHMCHIBAIOIIETO THAPOMETEOPOIIOTH-
yeckuid pexkum Kacnuiickoro Mops v TEHACHIIMHI €70 U3MEHEHUSL.

B I'TO BeIMONHSAIOTCA UCCAEAOBAHUS U3MEHEHUH KIMMAaTUYECKOIO pe-
kuMa Kacruiickoro Mopsi U CBs3aHHBIX ¢ HUM Kosnebanuii YKM Ha ocHOBe
pa3paboTaHHOU TTI00AEHON THAPOAMHAMUYECKON MOJICH O0IIeH [UPKYJIs-
U aTMocdepbl, Ha 6a3ze KoTopol coBMecTHO ¢ IDA BHIOIHEHBI HCCIEIO0-
BaHMsI BOAHOTO Oanmanca Ha Bomocbope Kacmmiickoro mops. B I'T'O cos-
MeCTHO ¢ MHCTUTYyTOoM Makca [lnanka (I'epmaHus) BBIIOJIHEH IIUKI paboT
MO JajbHEUIIEeMY U3YUYCHHUIO TEPMHUYECKOTO pexkrMa u Biaroobopora B Kac-
MUHACKOM pPETHOHE C MEJBbI0 ONPENeTIeHUS WX POJIM B MEXTOJOBBHIX Koieda-
Husax YKM. B pamkax KACITIAC B I'TO B onepaTHBHOM peKUME TOATOTaB-
nuBaeTcs u nepenaetcs B 'mapomerienTp Poccun as UCTIOnb30BaHUs MPO-
THO3 Tojj0Boro npupamnierns Y KM c 3abnaroBpeMeHHOCTHIO 14 MecsIeB.
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I'naBa 2.

KPATKASA HCTOPUA

HCCJEJTOBAHUSA KACIIUIACKOIO MOPSI
N ET'O OCHOBHBIE
OUBUKO-TEOTPAOUYECKHE

N T'UNAPOMETEOPOJOI'MYECKHUE YEPTbDI

2.1. UcTopus uccaenoanus Kacnuiickoro mopst

Uctopust uccnenoBanus Kacnuiickoro Mopst yxoaut Briayos Bekos. Jlo-
KyMEHTaJIbHbIE CBUAETENILCTBA O 3HAKOMCTBe pycckux ¢ Kacnuiickum mo-
peM U uX IJIaBaHUAX Mo HeMy oTHocsATcs K [X—X BB. Cuuraercs, 4To pery-
nsipHble uccnenoBanust Kacnmiickoro mopst Havyatel llerpom I, mo nnumnma-
THBE KOTOpOTO B 1714—1715 TT. OBITA OpraHU30BaHA SKCIICAWIINS IO PyKO-
BoacTBOM A. bexoBnua-Uepkacckoro, obcnenoBasiiero 6epera Kacrms. B
pesyabTaTe ObUTa cocTaBieHa KapTa Kacnuiickoro Mopsi.

B 20-x rr. XVIII B. ObuIi HauaThl THApOrpadUYECKUE HCCIETOBAHUS
Mopst 1.®. CoiitMOHOBBIM, KOTOPEIN BIepBbie co3nan Atmac Kacmuiickoro
MOpsI, cocTosimmii u3 BocbMu kapT. B 1730-1734 rr. skcneIUIUOHHBIE HC-
ciepoBanus ~ OeperoB  Kacmuss ~ ObUIM  BBINOJIHEHBI  aJAMHUPAIOM
A.W. HaraeBsM, 1ol pyKOBOACTBOM KOTOpOTO B 1796 T. Obl1a m3nana I'ene-
panpHas kapra Kacromiickoro mops. Bo 2-it monoBune XVIII B. axcnieauim-
onnple paborel Ha Kacrmm Opumm mpomomkensr  U.B. ToxmaueBbIM,
M.U. BoitHoBuueM, B Havyane XIX B. — KologkuHBIM, BIiepBbI€ BBHIMOJHUB-
IIMM WHCTPYMEHTAJIbHYIO0 KOMIIACHYIO CheMKy Oeperos [23].

B cepeanne XIX B. (1856 1.) Obla mpoBeneHa AeTanbHAs HHCTPYMEH-
TanbHas ruaporpaduueckas cbemka Kacnmiickoro Mopst moa pyKoBOJICTBOM
H.A. BamuuueBa. Ilo marepuanaM 3TOW SKCHEIUIIMU, MPOJIOJDKABIIEHCS
15 net, ObLIM cocTaBIEHBI HABUTAIMOHHBIE KapThl Kacnuiickoro Mopsi U HO-
Bas OaTuMeTrpudeckas kapra. KapTel, co3naHHbIE B pe3yIbTaTe THX ChEMOK,
CIIY>KMJIM OCHOBOM JJIsI TIOCJIEAYIOIIMX M3JJaHUu MOpcKux kapT mo Kacmuro
1o 30-x rr. XX Beka. MBamunHIEeB BepBble 0OBICHUIT IPUYUHBI U3MEHEHHH
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OeperoBoif TMHNN, OCOOCHHOCTH TeUEHUH, UICUE3HOBEHUS U BOSHUKHOBEHUS
OCTpOBOB.

B wusyuenue mnpupoansix ycnoBuit Kacmuiickoro mops B XIX Beke
BHecnn Oonpion Bkiaax yuaensie: I1.C. Mammac, C.I'. I'memun, I'.C. Kapenwun,
K.M. bap, I".B. Abux, O.A. I'pumm, H.U. Aaapycos, U.b. Ilnunmiep u ap.

B 1897 r. Obita ocHOBaHa AcTpaxaHCKas Hay4HO-HCCIIEIOBATEIIbCKAs
cranms (HeiHe Kacnuiickuil MHCTUTYT PBIOHOTO XO03sicTBa). B 1904 r. Mo
WHUIIMATUBE U Ha cpenctBa OOmecTBa peIiO0IOBCTBA U peIOOBOICTBA U [le-
napTamMeHTa 3eMIIeie]Ius TPH COJeHCTBIH Pycckoro reorpaduueckoro o0-
mectBa Ha Kacimu Oonee Tpex mecsiieB padoTana 3KCIEeTUINS IO UCCIeN0-
BaHUIO CEJIBASHOTO MpOMbIcia, KoTopod pykoBoguin H.M. Kaunosuu. B
1912-1913 rr. Obula TpoBeleHa BTOpas MPOMBICIOBAS  JKCIEAUIHS
H.M. Kaunosuya, no3BosmBIas coopats 00JbIIOe KOJMYECTBO OKEaHOTPa-
¢uuecknx maHHBIX. MccnemoBaHus MpOBOIWIINCHE B OCHOBHOM B CpeIHEW U
ceBepHOM gacTsax Mops. B 1914-1915 rr. B TedueHne MATHAIIATH MECSIICB
pabortana TpeThs 3Kcmeauuus mox pykoBoacTBoM H.M. Kuumosuua, BO
BpeMs KOTOpOo ObLT coOpaH OONBIION MaTepHal Mo THAPOIOTUH, OHMOJIOTHH
Y TIPOMBICTIAM BCETO MOPS M BIIEPBBIE OBUIM IOyYeHBI CBEIEHHUS O CE30H-
HBIX U3MEHEHHSIX THAPOJOTHUECKUX M OUOJIOTHYECKUX siBJicHU [9]. PaboTs
OXBaThIBAJIM BCE PallOHBI MOps, 0CO00€ BHUMaHKE OBLIO YJIENEeHO TITyOOKO-
BOJHOI yacTH MOps. DKCHENUINS BBHITOTHIIA OONBIIOE KOINIECTBO XUMH-
YeCKHUX HMCCIEeNOBaHUM, MPOBEIa MHOTOYHCICHHBIE HAOIIONEHHS 32 TeMIIe-
paTypoii, MJIOTHOCTBIO, IIBETOM M IPO3PauyHOCTBIO BOJBI, TEUYECHHUSIMHU.
HampaBnenue u CKOpOCTh TEUEHHUH ONpPENEISUIMCh BEPTYLIKOM OKMaHa,
3aKyNOpEHHBIMH OYTBIIKaMH, TPHUBS3HBIMH IIOIUTaBKaMH. BriepBrie ObLIH
BBITIOJTHEHBI U3MEPEHUS BEPTUKAJILHOTO paclpeeeHus] TeMIIepaTyphbl BOJIbI
B CEBEPHOMH, CpeTHEH U F0)KHOM YacTsIX MOPS. Y CTAHOBIIEHO HCKITFOUNTEIHHO
HHU3KOE cofiep KaHne KHCIOpoia B TITyOOKOBOIHBIX paioHaX MOpS HUKE TO-
puzonTta 200 M H, KaK CIeICTBHE, OTCYTCTBHE OpraHN4ecKol xu3Hu. B cioe
Boxsl Hike 600—700 M ObuT0 OOHapy>KeHO Hanmuuue cepoBojopora. [lo ma-
TepuayaM HaONIOJCHWH ObLIa MpeMToKeHa o0mas MUKIOHWYECKas cXema
TEYeHUH, 0XBAThIBAIOIIAs BCe MOpe. DTH paboThl OBLTH MPOJOIKEHBI TOCHEe
1917 r. co3gannoit mpu AH CCCP Kacnuiickol sKcrieIUIIMEH, TaKkKe BO3-
rnaBnsiemord H.M. KuunoBmuem. Pe3ynbraThl 3THX HCCIEIOBaHUMN ObUIH
0000mmens! B Tpynax Kacnmiickoit sxce nummm.

B mepBbie TOABI COBETCKOW BIIACTH BBIJAIOIIYIOCA POJIb B HU3YyUEHUHU
T€0JIOTHYECKOT0 CTPOCHUSI U HEPTECHOCHOCTH ATIIEPOHCKOTO TOIYOCTPOBa
U reojoruyeckorl ucropum Kacmuickoro Mopsi cbilpajii HCCIEAOBaHUA
coerckux reosoroB M.M. I'y6kuna, JI.B. u B.J. ['01y0ATHUKOBEIX,
I1.A. IIpaBocnasnesa, B.I1. barypuna, C.A. KoBaneBckoro u ap., mpeumy-
IIECTBEHHO HAIIpaBJICHHbIE Ha MOWUCKKA HedTH. Kpome Toro, mpoBoawiIHCh
WCCIIeIOBaHNS BOAHOTO OanaHca W KonebaHuil ypoBHs Kacmuiickoro mops.
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B m3ydeHne BogHOTrO Oananca W KOJCOAHW YPOBHS MOPS BHECIHM 3HAYH-
tenpHBIM BKIaA b.A. Amomnos, B.B. Banmemuuckmii, K.I1. Bockpecenckwit,
JI.C. Bepr. B 1934 r. non pykosoactsom C.B. bpyeuua Obuta BhITIOSTHEHA
KOMITIEKCHasI OkeaHorpadudaeckas cheMka Kacmuiickoro mops. B nanpHe-
meM 10 1943 1. NOBOJBHO PETYISIPHO TNPOBOAMIUCH THAPOXUMHUYECKHE
ChEeMKU Ha 4-5 CTaHAApTHBIX THAPOJIOTMYECKHX paspe3ax B CpeaHeM u
IOxnoM Kacum.

[Toce Benmukoit OteuecTBenHO# BOWHBI 1941-1945 1. Ha Kacnmiickom
MOpE pPa3BEpPHYJIUCh CHUCTEMATHYECKHE PA3HOCTOPOHHHUE HCCIIEIOBAHMUS,
HamnpaBlieHHbIE HAa W3yYEeHHE THIPOMETEOPOIIOTHYECKOTO pPEeXHMa MOpH,
OMOJIOTHIECKUX YCIOBHH M T€OJIOTUIECKON CTPYKTYPHI MOPSI.

Bonpmioit Bkian B nccnenoBanue npuanH kojebanniit YKM u ux mpo-
rHo3upoBanuss BHecaun b.A. Amomnos, B.C. Autonos, E.I'. Apxunosa,
C.C. baiinun, H.A. benunckuii, I'.Il. Kanunun, M.W. byasiko, C.11. Bapy-
menko, I'.C. Tomuneia, B.YO. I'eopruesckuii, P.K. Kimure, A.H. Kocapes,
C.H. Kpuuxkuit, B.H. Manuaun, M.®. Menkens M.®., A.B. Memepckasi,
B.H. Muxaiinos, P.E. Hukonosa, [.51. ParkoBuu, C.C. Pemuzona, C.H. Po-
nuonoB, [.1. Peraaros, H.A. Cxpunrtynos, K.M. CmupHaosa, I1.B. ®emopos,
A.B. ®ponoB, M.I'. Xybnapsa, U.A. llluknomanos, b.A. lllnavun,
E.C Hecrepos, 3.K. Aby3spos, A.C. AnneB 1 MHOTHE IpYyTHE.

2.2. ®usuko-reorpapuyeckue 1 Mopdosornyeckue
0COOEHHOCTH

Kacnuiickoe Mope ABiseTCcsl caMbIM KPYIHBIM B MHUPE 3aMKHYTHIM BO-
JOEMOM, YpOBEHb KOTOporo Ha 28,0 M HuXe ypoBHS MHpOBOro okeasa.
Kacrnuii cyiiecTBEHHO OTJIMYAeTCsl OT JAPYIMX MOpPEeH M KPYIHBIX O3€p
3eMHOT'0 I1apa OJHOH YHHKaJIbHOW OCOOCHHOCTHIO: 3HAYMTEIbHBIMA MHOTO-
BEKOBBIMH, BEKOBBIMH W MHOTOJIETHUMH KOJICOAHUSIMH €0 YPOBHS, UIPalO-
LIMMHU OTPOMHYIO POJIb B )KU3HU HAaceJIeHUs MpUOpPEXHBIX cTpaH. Ero Ha3bl-
BalOT MOpEM H3-3a CBOMX pPa3MEpoOB, a TAaK)Ke M3-3a TOrO, YTO €ro JIOXe
CJI0KEHO 3€MHOM KOPOI OK€aHHYECKOro THIIA.

Baxnoii ocoberHocThI0 Kacmiickoro Mopsi SBISIETCS HAIWYHE Ha €ro
BOCTOYHOM Mobepexbe 000C0o0IEHHOTO MENKOBOIHOTO 3anuBa Kapa-boras-
Iou, cnyxamero cBoeoOpasHbIM PEryIsSTOPOM, CTIaKUBAIOIIUM MHOTOJIET-
Hue KoneOaHus ypoBHs Mops [14]. K umcimy ecTecTBEHHBIX PEryJsTOpPOB
pa3HOMAacmTaOHBIX KOJIEOaHNH yPOBHS MOPSI OTHOCATCS TaKXKe M OOIIHpPHBIE
MmenkoBozbs CesepHoro Kacrust — 3anuBsl Komcomonery (MeptBerit KynTyk)
n Kaiinak. [Ipu u3MeHEHHAX YPOBHS MOpPsSI HPOHUCXOAUT 3aTOIUICHHE WIIH
OCYIIEHHE ITHX MEIKOBOJHH, YTO MPUBOIUT K POCTY WM YMEHBIICHHUIO HC-
MapeHus 3a CYeT U3MEHEHUS TUIOIIAIU ucnapsiomieiics akparopun [20].
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Kacnuiickoe Mope pacmojioKeHO Ha TpaHHUIle JABYX KPYIHBIX 4YacTeu
eanHoro marepuka Epasum mexnay 47°07' u 36°33' c. m1., 46°43' u 54°50'
B. 1. OOmas npoTsHKEHHOCTh OeperoBoil nuHUM cocTaBiser 5970 kM.
HawnGompnryro mpoTsskeHHOCTh OeperoBoit imanm (0e3 ocTpoBoB) nmeeT Ka-
3axctan — 2320 kM, 3a HUM Typkmenuctan — 1200 kM, Mpan — 900 kwm,
Azepbaitmxan — 850 kM u Poccust — 700 kM.

HaubGonpmas npotspkeHHOCTS Mops (1o mepuamany 50°00' B. a.) co-
craBisaeT 1030 kM. Hanbonpmras mmpraa gocturaet 435 kM (110 mapasmiend
45°30' c. m1.), HauMeHbInas mupuaa — 196 km (mo napamienu 40°30' c. mr.).

C ceBepa B BOCTOKA MOPE OKPYXEHO HU3MEHHOW PaBHHHHOW IONYITY-
CTBIHEH M BO3BBIIMICHHON MyCcThIHEH. C foTa ero OKauMIIsIeT y3Kas TMpHOpek-
Hasg HU3MEHHOCTH, 332 KOTOPOW MapajuieIbHO Oepery TSHETCS XpedeT Diib-
Opyc, a ¢ 3amajga K Mopto noactynatoT xpeoTsl bonsmoro KaBkasa, roxxHee
ArmnmepoHcKoro monyoctpoBa nx cMeHsOT Kypuackas u JIeHKopaHCKas
HU3MEHHOCTH.

I'eomeTpuueckue pasMepbl MOps (TUIOManb, TyOHHa, AJHHA W MIUPH-
Ha) HETPEPHIBHO MEHSIOTCS HE TOJBKO B CBS3HM C CE30HHBIMH W MHOTOJIET-
HUMH U3MEHEHHMSIMH CPEIHEro ypOBHS MOps, HO UM B pe3yjbTaTre BO3[EH-
CTBHUSI CTOHHO-HATOHHBIX SIBJICHHMH M aKKyMYJISITHUBHOHN JEATENHHOCTH peK,
Brnanaomux B Kacnuiickoe Mope, npexae Bcero Boaru, Tepeka u Ypana,
HECYITUX OOJIBIIOE KOJTHIECTBO TBEPIBIX HAHOCOB.

Penbed mua Kacnmiickoro Mopsi: ceBepHasi 4acTb MOPsI MEJIKOBOJHA, B
I0’)KHOW U LIEHTpPaJIbHOM 4acTH MOpS PACIOJIOKEHBI BIAJUHBI, KOTOPBIE Ie-
pecekaroTcs moABOgHBIM ToporoM. Ha puc. 2.1 mpuBeneHa OaTumerpude-
ckas kapra Kacmmiickoro mops. ['yOWHBI JaHBI OTHOCHUTEIHHO HYJISI TIOCTA
-28,00 m BC.

Cpennss rmyOuHa Mopsi coctaBisier 208 M, MakCUMalbHas TIIyOWHA —
1025 m. Ilo BenmmumHe MaKCHMalbHOW TiayOwHBI Kacmuii ycTymaer nHimb
JIBYM CaMbIM TNIyOOKHMM o3epam mupa — baiikamy (1620 m) u Tanranbuke
(1435 m). B 30He MarepukoBoil oTMenu rayouna gocturaer 200 M. Ha st
TITyOWHBI IPUXOAUTCS OKOJI0 69 Y% 001eil mromaan Mops, a Ha MEIKOBOAbE
¢ rmybunamu 10 10 M — 28 %.

Kacnuiickoe Mope nutaercs Bogamu 6osee 130 O0ONbIIMX U MaIBIX pek,
€KErOIHO MOCTABJISIONMX B Hero okoiao 300 km® Bomel B rox. Hambonee
kpynHbie U3 HUX: Bonra, Tepek, Camyp, Cynak (Poccus), Ypar, Omba (Ka-
3axcTaH), Kypa (Asep6aitmxkan), Atpek (Typkmenucran), Cepunpyn (HMpan)
u 1p. 88-90 % mocrtynarouieit B MOpe BOABI, IPUXOAUTCS Ha A0d0 Bonru,
VYpama, Tepeka u Cymaka. Ux cyMMapHBI BOJHBIH CTOK COCTABIISICT TIPH-
MepHO 215-224 xm’/ros. XapakTepuCTHKKM 6acceiiHOB OCHOBHBIX peK MpH-
BeJIcHbI B Ta0m. 2.1,

Henocpencrsenno B Bonry Bmamaer 2600 pek. Kpynueimumu nputo-
kamu sBisgores Oxa n Kama. 3a 60 ner Ha Bonre u Kame Opio cosznmano
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11 ruapoy3mnoB ¢ Bomoxpanuiaumamu. OO0IIas mionaas UX BOJIHOTO 3epKalia
coctaBiser 23 Thic. KM°. IlonHbIl 00beM — 168 KM°, MONE3HBI 00BEM —
80 v’
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Puc. 2.1. CoBpemeHHasa 6aTumeTpmyeckas kapta Kacnuickoro mops
C 30HaMu 3aTONNEHUSA NP NONoXeHun cpefHero yposHs (-28,00 m BC).

Ta6nuua 2.1. CoBpeMeHHble rmagporpadmyeckmne XxapakTepucTukm
OCHOBHbIX pek, Bnagatowmx B Kacnuickoe mope [23]

Peka OnuHa peku, km Mnowaab 6accenHa,
ThIC. KM?

Bonra 3530 1360

Ypan 2430 237

Tepek 623 43,2

Cynak 169 15,2

Kypa 1360 188
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Bomocbopusrit 6acceitn Kacnmiickoro Mops, B Ipeaesiax KoTOporo mpo-
TEKAIOT PEKH, MUTAIOIINE MOpPE, pacmoyioxked Mexay 61°14"' u 34°49' c. m.,
31°59' u 60°59' B. 1. 1 TpenCTaBIsSET OIPOMHYIO KOTJIOBHHY, caMasi HU3Kas
gacTh KoTopoi, Kacmuiickoe Mope, 3amonHeHa Bomoit. Ob6mas rmomaas 6ac-
ceilHOB pek, BmagaBmmx B Kacnuiickoe mope B mpexnenax OviBiero CCCP,
paBHa 2950 ThIC. KM?, 4TO BMecTe ¢ OacceiiHaMM MPaHCKUX PeK AaeT B CyM-
Me npubmmsuTensHo 3050 ThIC. KM%, 4To TouTH B 10 pa3 MpeBBIMIAET IUIO-
maab ero akBaropu. Ilpu otmeTke ypoBHS -27,50 M BC mnomans Kacmmii-
CKOTO MOps cocTaBiseT 386,4 Thic. KM°. B HacTosilee BpeMs, MO TeM ke
JIAaHHBIM, TUTOMAAbh OACCEHHOB BCEX POCCHUICKUX peK, Bmamarommx B Kac-
nmiickoe Mope, cocTaBiseT okono 1750 Teic. kM. TeppuTopHs BogocGopHO-
ro Gacceitna onenuBaetcs B 1380 Toic. kM” (puc. 2.2).

Puc. 2.2. Cxema BogocbopHoro 6acceriHa Kacnuiickoro mops [23]:

1 — rpaHuua 6acceiHa; 2 — rpaHuLa Mexay CEBEPHON, CpeaHeEN U HXKHOWM
Yactamu Kacnuinckoro mops; 3 — rocygapCTBeHHble rpaHuubl. Lindpamm
o0603HaveHbl pekn Cynak (1), Camyp (2), KeisbinyseH (Cedunapyn) (3),
ATpek (4).
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[lo reomopdomornyeckuM W THAPOMETEOPOIIOTUIECKUM YCIOBUSIM
Kacmmiickoe mope ycnoBHO aenutcs Ha Tpu dactu: CeBepHbld, CpenHuil u
Oxupii Kacnmii. 3a ycnoBHyro rpanuny mexay CeBepHbiM U CpeaHuM
Kacrimem 00BIMHO MPUHUMAIOT JIMHUIO, COSAMHSIONTYI0 0. Uedens ¢ M. Tro0-
Kaparan (mpumepHo coBmagaer ¢ 44 mapasmiensio), a Mexay CpeaHuM H
IOxubM Kacninem — nunuio o. XKunoit — m. Kyynu.

Ceepubiii Kacnuii — HaMeHbIIas 110 TUTOIIAIA M caMasi MEITKOBOTHAS
yactk Kacmuiickoro Mopst ¢ mpeo0iaaiaonumMu rryoOuHaMu 4—5 M, CpeHss
— 1mybokoBoaHas 4dacth (600700 M) ¥ roKHas — camasi TIIyOOKOBOJHAS
gacTh Mops. B npenenax CeBeproro Kacnus BeIIensIoT Takxke 3aMagHYIO U
BOCTOUHYIO yacTh. IIpu obmeil miomamu Mops, pasHo# 378480 km?, mo-
maabs BojHOM moepxHocTH CeBepHoro Kacrms cocraBmser 90129 xm* Ha
ero noito npuxoautcs 24,3 % mnomanu Bcero mops u 0,5 % oObema Bcero
Kacrmus. Cpennsist rmyouna Ceseproro Kacrust 4,4 M, MakcuMmanbHas —
25 M. bonpmras gacte iomanu (68 %) 3ansrta rimyouramu meHee S M. Oc-
HOBHOH 00beM Boabl B CeBepHoMm Kacrmmum (63 %) cocpemotoueHn B Gonee
IyOOKOBOTHOM dacTu Ha rpanurie co Cpeaanm Kacrmem.

B ycrnoBusx Cesepnoro Kacnust OeperoBasi TMHUS HE MMEET TOCTOSIH-
HOTO TIOJIOKEHWS W 3aBUCHUT OT pa3HOMAcIITaOHBIX KoneOannii YKM.
Haubonpmme nepemerienus O6eperoBoi JTUHUH (10 JAECATKOB KHUIOMETPOB)
MIPOUCXOMAST W3-3a MHOTONETHHX Konebannit YKM (puc. 2.3). Ilox Bo3neii-
CTBHEM CE30HHBIX KOJIEOaHW ypOBHS MOps OeperoBas yepTa MOXKET CMe-
maThes Ha 3—5 KM.

B ceBepHoil yacTn Mops 00IacTh MaibIX TITyOWH, HE MPEBBIMIAOIINX
10 M, mpoctupaetcs Ha pacctosaun 40 kM u Gonee ot Oepera. M3meHeHus
CpPEIHEro YpOBHS MOPS BBI3BIBAIOT 3aTOIUICHHE WM OCYIICHUE TOJOCH 3a-
magHoro mobepexns CepepHoro Kacmus mmpuaoit 1o 10-15 kM. CootBeT-
CTBEHHO CJIBUTACTCS M 30HA BO3MOXHOTO 3aTOIUICHUS U OCYIICHHs mobepe-
XKbsl TIPU HATOHAX U CTOHAX.

Ha Ceseprom Kacmuu ocTpoBOB Majio, OHM B OCHOBHOM HEOOIBIITHE U
pacmooxkeHbl BOMU3U Oeperos; ux o0Imas Iomaas pasHa 1813 km>. B 3a-
nagaoi wactu CeBepHoro Kacrms HaxomsaTcsi camble OOJBIIME OCTPOBA BCe-
ro Kacrus: o. Ueuens (122 km?) u o. Tronenuii (68 km?). B BocTouHoit yacTn
BBIIETIsieTCs apxurnenar TIoJIeHbIX OCTPOBOB, CPEIM HUX HanboIee KPyIHbIe
o. Kynansr (73 kM%) u 0. Mopckoit (65 km?). Ha rore Mopst Hanbonee Kpym-
Hble ocTpoBa: 0. OTypuMHCKHII Ha BOCTOKE Mopsi, 0-Ba JKumoii, CBuUHOU U
Aprema — Ha 3amnajie Mops.

[To xapaktepy penbeda 6eperos u gua CeBepHsbiii Kacnuit npeacTasis-
€T TOJIOTYH0 MEIKOBOIHYIO PaBHUHY, ClIa00 HAKIIOHEHHYIO K 0Ty, C MHOTO-
YHCIEHHBIMH OCTPOBaMH, TeppacaMi, IPEeBHAMH pyciiaMu pek. B mpenenax
ATOW MEJKOBOJHOW paBHUHBI MPOCICIKUBAIOTCSA PA3BETBICHHS JIOJHMHBI Ta-
neopek Bonru, Ypaina, Tepeka u HpIHE HE TOXOASIIMX 10 Mops pek Kymbl u
OMOBI.
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JTHHAMHEA BEPETOBOM JIHHHH CEBEPHOI'O KACITHA
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Puc. 2.3. lnHamuka 6eperosoin nuHum CesepHoro Kacnus.

[Naneopycna pasaeneHbl MOBBILICHHBIMUA YYaCTKaMH, IPEBHUMH BOJIO-
paszaenaMu, 4acTo MpeAcTaBICHHBIME OCTpoBaMH, Oapamu, 6ankamu. Mex-
Iy JAeNbTON p. Ypal U MaHTHIIUIArCKUM 3aJIMBOM PAaCHONIONKEHO HU30JIUPO-
BaHHOE TIOHIKEHHE JTHA CO CTYNEHYAThIMU CKJIOHAMH — OOIIMpPHAs BIIaJWHA
¢ rrybuHamu 5—-8 M moz Ha3BaHueM l'ypbeBckas (Ypanbckas) OOpo3auHa.
CeepHee mosryocTpoBa Tro0-Kaparan HaxomuTcs emie ogHa OOpo3aMHA —
Masnrsiiiarckast (TiayOuHsl 10 12 M), KOTOpast SIBISIETCS TakKKe JPEBHEH
pE4YHON paBHUHOM.

W3-3a peyHBIX HAHOCOB, O0OPa3yIOIIMX MHOXXECTBO OTMEJCH, penbed
nuaa Ceseproro Kacrmst HepoBHbIH. bepera Ceeproro Kacmus momnorue u
HU3KHE, B OCHOBHOM aKKyMYJIATUBHBIC. HaHOCHI pek, OTKIaabIBasCh B JIEJIb-
Tax BHAJAIOIIUX PEK, IIOCTENICHHO WX HapamuBaroT. biaromaps stomy mpo-
Leccy MOSBIAIOTCS HOBbIE KOCHI, OaHKM M ocTpoBa. Hammuume oOmIMpHBIX
MEJIKOBOJIMIA, MaJible YKIIOHBI JHA SIBJSIFOTCS TPUYMHOW TOTO, YTO Jaxe
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HEeOOJIbIINE TIOHMKCHHUS WM IOBBIIMICHUS YPOBHS MOpPS BIEKYT 3a COOOM
OCyIIIEHHE WITK 3aTOILICHHE OOIIMPHBIX MPUOPEIKHBIX TEPPUTOPHIA MOPSL.

B Ceeprom Kacnuu nHanbonee KpymnHble 3aIMBbL: Arpaxanckui, Knz-
napckuit, MeptBoii Kyntyk, Kaitmak, Kazaxckuii, Maunrsimmarckuii. B
IOxxnom Kacnum nambonee kpynHble 3anuBbl U OyxThl: Kapa-boras-I'om,
KpacnoBoackuii, TypkmenOamm, Typkmen, I'vi3pimarau, [Macan-Kyumm,
I'mpkan, I'ezmap, Ouzenn. Cpennuii Kacnwii npepcrasiser co6oii 060co0-
JIEHHYIO KOTJIOBHHY, 00JIaCTh MaKCHUMAJIBHBIX TIIyOWH KoTOpoi — JlepOeHT-
CKas BIaJMHa CMeIIeHa K 3amagHoMy oepery. Cpenuss riryOruHa 3TOH 4acTu
Mopst 190 M, HanOonbmas — 788 M. CpenHsiss 4yacTh MOpPSI MMEET OTHOCH-
TEJIBHO POBHYHO OeperoByro uepty. Ha 3anmamHom mobGepexbe Ha rpaHHLE C
10’)KHOW 9acThI0 MOPS pacroiiokeH AnmepoHckuil nm-os. Ha 3anmazne FOxHOrO
Kacnust naxomsrcs bakunckas Oyxta, Ke3puiarauckuit 3anmus. BompmimH-
CTBO OCTPOBOB M IIOJIyOCTPOBOB PACIOJIOXKEHBI BIOJIb OCPEroBOil JIMHUM H
00pa3yloT aBa apxwumenara: AMNIIEpOHCKH (HA BOCTOKE ATIIEPOHCKOTO
n-Ba) U bakuHCKwHi (Ha I0Te MOJIyOoCTPOBa).

Boctounsrit 6eper Cpennero Kacrims Gonee u3pesaH. 3xech pacmoio-
JKE€H caMblii KpymHbBIH 3amuB Mopsi Kapa-boras-I'onm (B mepeBome Uepnas
nacTe). B 60-e romsl MpOIIIOro BeKa ero Miomaib CocTaBisaa 12 kv, B
KoHIte 70-X ro0B 5—6 KM>. Cpensss riryouHa 5,5 M ¢ yMEHBIICHHEM 10 2 M.
OT Mops 3aHMB OT/ENCH TIECUaHBIMU KOCaMU — CeBepHO U toxkHO#. Core-
HOCTb BOJBI B 3aiuBe 0Koyio 280-305 %o. TemmnepaTypa BOABI JIETOM JOCTH-
raer 35°C, 3umoii Hmxe 0°C. Temmeparypa Bo3ayxa JIETOM JOCTUTAET
40 °C, 3umoii — munyc 6 °C. 3anuB COeIUHSETCS C MOPEM IIPOJIUBOM, JJIMHA
KOTOpOTO OKOJIO 8 KM, a mupuHa okojo 200 M. K koniy 1979 r. nepenan
YPOBHS MEXAy MOpPEM M 3alMBOM coOCTaBisand okoiso 3 M. [lpu croke
5 KM/TOI B 3aIMB BHOCHJIOCH 55 MIIH T COJIeH, UTO TIPHBOAMIO K ONpEcHe-
uuto Mops Ha 0,8—1,7 %o. [Ipu GonbIioM cTOKe B 3aJIMB M3 MOpPS BHIOPACHI-
Basiock 350 MJIH T coseif B rof.

IO>xHas yacTh MOpsI OTHAENEHA OT CpeJHEN yacTh Mopsl ANIIEPOHCKUM
HOpOroM, sBIAOMMMCS npopomkeHneM ['nmaBHoro Kaskasckoro xpeOra.
['myOuHBI HaJ ATUM MTOABOIHEIM rpebHeM He npeBbimaT 180 M. Haubonee
rny0okoBogHas yactb IOkHO-KacmuiickoH KOTIOBHHBI ¢ MaKCHUMAaJbHOM
s Mopsi TryouHoi 1025 M pacmonmokeHa BocTouHee AenbThl Kypbl. Han
JTHOM KOTJIOBHHBI IOJHMMAETCs HECKOJIBKO IOJBOIHBIX XpEOTOB BBICOTOM
10 500 m.

I'maBubie moptel Kacrms: Actpaxans, baky, Maxaukana, Typkmen0a-
mu. Kpymaeimmii ropon-nopt baky, cronmma Asep0aiimkaHa, HAXOAUTCS B
10’)KHOW YacTH ATIIEPOHCKOTO MOJYyOCTPOBAa M HACUUTHIBACT 2,5 MIIH Yello-
Bek (Ha 2010r.). Heckonpko MpHKacIUHCKMX TOPOAOB PACIONOXKEHBI Ha
F0)KHOM (MpaHCKOM) moOepeskbe. CaMblil KpyITHBINA W3 HUX DH3emu (OBIBIIHIA
[TexneBn). Ha ceBepHom Oepery KpacHOBOACKOTO 3aimBa pacroiOKEH
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TypkMeHckui ropon TypkmenOamm (OsBmmii KpacHoBoack). Ha poccwuii-
CKOM ToOepekbe MOpsI pacroiokeHbl ropoaa Jlaranp, Maxaukaina, U36ep-
Oam u JlepOent. 'opogoM-opTOM Tarkke cuurTaercss AcTpaxaHb, KOTOPBIHA
HaxomuTcs B nenbTe Bonru B 60 kM OT ceBepHOTO mMoOepexns Mops. Ha Bo-
CTOYHOM Oepery Mopsi pacIioyio’keH Ka3aXxCKHi ropoj-nopT AKTay, Ha ceBe-
pe B nenbTe Ypana B 20 KM 0T MOpS pacojIokKeH ropoJl ATeIpay.

2.3. KiimMaTn4yecKkue ¥ THAPOMETe0poI0rHIecKre
0CO0EHHOCTH

OCHOBHBIE YePThl METEOPOJIOTHYECKOTO ¥ TUAPOIOTHIECKOTO PEXKUMOB
Kacrutickoro Mopst 000011eHb BO MHOTHX myOnukanusx [1, 3, 5-7, 10-11,
13, 16, 20-22]. 13-3a Gonpmroit MepuaMOHATLHOW IPOTHKEHHOCTH Kacmuii-
CKOE MOpE HaXOIWTCS TOJ[ BIMSHHEM HECKOJNBKHX KIUMATHYECKUX 30H:
KOHTHHEHTAIbHAs 30Ha Ha CceBepe, yMEpEeHHO Terias Ha 3amajae, cyOoTpomnu-
Yyeckas BJIaKHas Ha IOro-3alajie M MyCThIHHAs Ha BocToke. PasHooOpasue
KITMMATHYECKUX 30H TPOSIBIAETCS B CE30HHBIX OCOOEHHOCTSX Pa3BHUTHS CH-
HONITUYECKHUX MPOIIECCOB U MOTrosl B Oacceitne Kacnmiickoro Mops. OcHOB-
HBIMU 0apHYECKHMHU LEHTPaMH, ONPEAEISIONMHI HUPKYIISIHI0 aTMOC(heph
Hag Kacruiickum MopeM U €ro BOAOCOOpPHBIM 0acCeHOM, 3UMOM SBISETCS
OTpOT a3MaTCKOTO MaKCUMyMa, a JIETOM — IpebeHb a30pCKOT0 MaKCHMyMa.
XapaxkTepHoii yeptoit knmumaTta CeBepHoro Kacnus siBisiercst mpeoOagaHuie
AHTULMKIJIOHAJIBHBIX YCIOBUH MOTOABI, pe3KUE Nepenaabl TEMIepaTyphl BO3-
JIyXa B TEUCHUE T0/ia, XOJIOHAS M BETpeHas 3uMa, 00yclaBIuBaroIas oopa-
30BaHME YCTOMYHMBOTO JIEASHOTO MOKpoBa Ha Oombineid gact CeBepHOTro
Kacrmss mpu Bcex THax 3uM, MPEUMYIIECTBEHHO CIIOKOMHOE U JKapKoe
JIeTO.

Jna Bceil akBaTopuu MOps BeIMYMHA PaJMallMOHHOTO OajlaHca COCTaB-
nseT B cpeaeM 60 kkas/cm”. M36BITOK Temna mpeonpeienseT HHTEHCUBHOE
UCTapeHue M HMHTCHCUBHBIH KOHBEKTUBHBIA TEIJIOOOMEH € aTMOc(epoi.
Jist Bcell akBaTOpWHW TEIJIOBOW OajaHC TOJOXKHUTEIBHBIM C MapTa MO OK-
TA06ph U MMeeT MakcuMyM B mroHe-mione (11-12 kkan/cm?). Temmooit 6a-
JIAaHC OTPUIATENBFHBIA TOJIBKO B fiekadpe (1-2 KKaJ'I/CMZ).

Kacnuiickoe Mope HaXxoJIWUTCs B 30HE MOCTOSIHHOTO BO3JEHCTBHS XO-
JIOJHBIX TOJISIPHBIX BO3AYIIHBIX MacC M BIAXHBIX BO3AYIIHBIX Macc, (op-
Mupyromuxca HaJ CeBepHON ATIIaHTUKOW, CyXHUX KOHTHUHEHTAJIBHBIX BO3-
IOyurHeix Mace 3 CHOMpH, a TakKe BIaKHBIX CYOTPOIMYECKHX Macc BO3MY-
xa, mpuxomsmux co CpeanzeMHoro Mopsi 1 Manoit Azuu. Takum o6pasom,
BBIJIETISIETCS HECKOJIBKO THUIIOB CHHONTHYECKHX IPOIECCOB, OKA3BIBAIOIINX
HETIOCPEICTBEHHOE BIMSHUE Ha BIaroo0opoT B Oacceline Kacmmiickoro mo-
ps U, Kak ciejacTBue, Ha konebanus YKM. DTu rpymnmsl mporeccoB Hempe-
PBIBHO MEHSIOTCS, B3aMMOJAEWUCTBYS Jpyr ¢ napyrom. Ilpm a3tom scHO
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BBIPKEHHBIX YCTOMYMBBIX I'pymil He HaOmogaercsi. OHU HOCST cToXacTuye-
CKUH (CTy4aifHbI) XapakTep, MOATOMY BKJIaJ KaKIAOH TPYIIBl B cCyMMap-
HYI0 AMCIIEPCHIO U3MEHUYMBOCTH YPOBHS MOPSI MOKHO OLIEHHUTD JIUIIb CTAaTH-
CTHYECKH.

3uMoii OoJpIIas 4acTh aKBaTOPUM MOPS HAXOAWUTCS MO BIUSHHEM OT-
pora cuOMpCKOro aHTULMKIOHA. Hannune MEecTHOro MakcumMyMa JaBJICHUS
Hag ApMSHCKHM W VIpaHCKHM HaropbsMH B 3WUMHHH CE30H CIIOCOOCTBYET
HEKOTOpPOMY TOBBILIECHHUIO JABICHUS B caMOil F0)KHOM yacTu Mops. B cpen-
HEell JacTu Mopsa obOpasyercs o0JIacTh CXOJMMOCTH BO3AYIIHBIX HOTOKOB,
obmnanaronux OOJBIION Pa3HOCTHIO TEMIIEPATYP, YTO MPUBOIUT K PA3BUTHIO
LUKIOHUYECKON LIMPKYJSIIUN 3UMOH, HaOJII0JAeTCsl BBIXOA FOJKHBIX LHKJIIO-
HOB ¢ YepHoro m Cpemm3emMHOro Mopei. I BeCceHHEro Iepuoma CBOWM-
CTBEHHa OO0JIbIIas N3MEHYNBOCTh CHHONTHYECKUX MPOLIECCOB U YacTas cMe-
Ha BO3IYWIHBIX Macc. JIeToM TemmepaTypHbIE KOHTPACThI CIIIaXKMBAIOTCSA U
MUPKYJSIUOHHBIE MPoIiecchl ociadeBaroT. CHHONTHYECKHE MPOLECCHl Ha
Kacnmiickum MopeM ¢ 3amafa HaxoIATCs MOJ BO3AECHCTBUEM CEBEpoOaTiaH-
TUYECKOT0 KOJICOaHUs.

VYpanbckue n KaBkasckue ropsl SBISIOTCS 6apbepoM ISl MOCTYIIICHUS
BO3AYIIHBIX MacC BO3AyXa C BOCTOKA M I0ra M OKa3bIBAIOT OOJBIIOE KIMMa-
TooOpasytomiee BIusHUE Ha OacceitH Kacrua. Ecnu oTKpsITOCTH BOIOCOOD-
Horo Oaccelina Kacrms k ceBepy — ApKTH4eckoMy OacceifHy crocoOCTByeT
r11y0OKOMY IPOHHMKHOBEHUIO Ha IOT' XOJOAHBIX BO3AYLIHBIX Macc, TO TOPHbIE
cucteMbl KaBkasa n Ypana npensTcTByIOT NOCTYIIJIEHHUIO TEIUIOTO BO3AyXa C
Iora.

Bonpurast wacte OacceiiHa HAaXOOUTCS B YMEPEHHOM KIMMATHYECKOM
MosICe C OTHOCHUTEIBHO TEIUIBIM JIETOM U XOJIOJHOW 3uMoi. Camas 10xkKHas
4acTh OacceifHa paclojokeHa B CyOTpONn4ecKoM Iosice: B 3alaJHbIX paiio-
Hax C SICHOW W TUXOU MOTr0J0M JIETOM, JOKIJIUBOU U BETPEHOMN 3UMOi1, B BO-
CTOYHBIX pailloHaX C CyXHM M >KapKHUM JIETOM M OTHOCUTEIBHO XOJOJHOU
3UMOI1.

Bemep

Uro kacaercs BETPOB, TO AJISI CEBEPHOM HAaCTH MOps OONBIIYIO YacTb
rojia XapakTepHO MpeodiiaaHie BOCTOYHBIX M CEBEPO-BOCTOUYHBIX BETPOB.
CpenHerozioBasi CKOpOCTh BeTpa m3MeHsieTcs ot 2 1o 5 m/c. Ha Cpennem
Kacriuum rocmoacTBYyIOT BETpBl CEBEPO-3allaJHOTO M FOTO-BOCTOYHBIX
HalpaBJICHUM, a B paiioHe ATIMIEPOHCKOTO I-Ba H3-3a OpOrpadudecKoro
a¢dexra — CEBEPHOTO W FOXKHOTO HampamiieHUW. B r0kHOIN wyacTu MoOps Ha
foro-3amajie mpeo0IanalT ceBepHbIE U CEBEPO-BOCTOYHBIE BETPHI, HA FOTO-
BOCTOKE 3MMOI — ceBepo-3amaiHble, a IETOM — I0T0-BocTOUHBIe. CpemHero-
JI0Basi CKOPOCTb BeTpa U3MeHsieTcs oT 2 10 5 mM/c. Ha puc. 2.4 npencraBieHbl
po3bI BeTpoB Hax Kacnuiickum MOpeM B pa3NIHbIE MECSIIBI.
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Puc. 2.4. Po3sbl BeTpoB Hag Kacnuiickum mopem [3]: saHBapb (a), anpens (6),
nionb (B), okTA0PDL (I).
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Han oTKkpBITEIM MOpeM Mpeo0IaIaroT BETPHI CO CKopocTsaMu 1m0 10 m/c
(6580 %), Torma Kak TOBTOPSEMOCTHh INTOPMOBBIX BETPOB COCTAaBISET
1,0-1,5 %. Hanbomnbias moBTOpsSieMOCTH IITOPMOBBIX BETPOB HAOIIOAACTCS
B HAIPaBIIEHUH C CEBEPO-BOCTOKA Ha IOT0-3aIal, CO3AaBasi MUPKYIUPYIOIIHe
teyenus. [ToBropsieMocTh cinadbix BeTpoB Ha CeBepHoMm Kacrmuu (10 6 M/c)
COCTaBJISIET B cpegHeM JieToM 63 %, B octanbHbie ce30HB — 0T 40 1o 43 %
[3, 12].

Ocaoku

Pacnipenenenue ocagkoB MO aKBaTOPHH MOpPS MMEET OYEHBb MECTPYIO
KapTuHy. Jlaxke ocpeqHEeHHbIe 3a MHOTO JIET OCagK{d Ha JBYX COCEIHUX
CTaHIUSAX MOTYT pa3IudaThCs BeChbMa 3HAUUTENBHO. [IpWduHBI 3TOTO,
MO-BHJIUMOMY, KPOIOTCSI B CBOCOOpa3uu peiibeha MECTHOCTHU, CYIIECTBEHHO
BIUSIONIETO HA HAINPABJIICHWE W WHTCHCUBHOCTH TIOTOKA BO3/IyXa, a CJIel0Ba-
TETHHO, U Ha YPOBEHHh KOHJICHCAIIMU TApOB BOJBI, 3aBUCAIICTO OT TEMIIEpa-
TYpBI BO3/TyXa U Je(UINTA BIKHOCTH.

Pexxum ocankoB Ha Kacnum B 3HAaUHTEIHHON CTENEHH 3aBHCUT OT B3a-
MMOJIEHCTBHS PAa3UYHBIX 110 MPOUCXOKACHUIO BO3IYIIHBIX Macc. | TaBHEI-
MU TIpUYWHAMU BBIMAJCHUS OCAJKOB Ha 3aMagHOM IMOOEPEkKbE MOPS B XO-
JIOJTHBIA TIEPUOJT TO/AA SBISIOTCS BBICOTHAS JIOKOWHA XOJIOIHBIX MacC Haj
Kaskazom u Kacnmiickum MopeM | TETUTbIii BRICOTHBIN rpebeHb Hax Cpenw-
3eMHBIM MopeM u CkannuHaBuei. Torma Hag ceBepHBIMU paiionamu EBpo-
bl pa3BUBaETCsl 001aCTh BRICOKOTO JaBJICHUS, a HaJl 3aKaBKa3beM — FO)KHBIH
IIUKJIOH.

Ocanku 1Mo TUTOIIAJAM MOPS paclpenesieHpl HepaBHOMepHO. Hanbonb-
mee KoJaudecTBO ocanakoB (1o 1700 Mm/roa) BhIIAgaeT Ha IOro-3araJIHoM
nmoOepekbe MOpsl BO BIXKHBIX CyOTpomnukax JIeHKopaHCKOW HHU3MEHHOCTH,
Yepe3 KOTOPYIO MPOXOAWT C 3amaja Ha BOCTOK OCHOBHAS Macca CpeIu3eM-
HOMOPCKHX ITUKJIOHOB;, HaMEHBIIIeEe KOJMYECTBO OCATKOB BHITIAJAET HA BO-
CTOYHOM To0epekbe MOps. B EHTpanbHON YacTH 3amaJIHOTO MOOEPESKbS B
30H¢ CYOTpOIMKOB TOJOBas CyMMa OCamaKoB cocTaBisieT 115-220 mm,
yMeHblIasick B HanpasieHun mops (Hedrausie Kamau — 110 mm/ron). Ha
0oJbIIIeH YaCTH BOCTOYHOTO TMOOEPEXKbsl TOJIOBAasi CyMMa OCaJKOB HE Ipe-
Beimaet 95—-125 mm [3, 5, 16].

HanMeHbliee KOJMYECTBO OCAAKOB BBINANACT B JIETHUM nepuod. Exe-
TOJTHOC TIOBBIIICHUE YPOBHS MOpPS B pe3yjbTaTe BBIMAJACHUS OCAIKOB
cocraBisger npuMepHO 20 cM, MPUYEM Ha BOCTOYHOM 3aCyILIMBOM Oepery
9-10 cM, a B CyOTpOITMYIECKOH FOTO-3aMmaHoi yacTu mobdepexbst 17 cm. Ot-
KJIIOHEHHUSI KOJIMYECTBA OCAIKOB OT HOPMBI MOTYT OOYCIIOBUTH OTKJIOHEHUS
B TOJOBBIX MPUPALICHUAX YPOBHS B CpelHEM Ha +3—7 CM, YTO COCTaBIIAET
10—15 % pa3maxa ero BHyTPUTOJIOBBIX KOJICOAHHH.
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B 1oro-Bocrounoit yactu Kacrmiickoro Mopst HaxoauTcst oOmupHas 6a-
puueckasi 10OWHa, KOTOpasi MPeNCTaBIseT cOOOH 3amagHOe OTBETBIICHUE
upaHo-apraHckoro MUHUMYMa. Bo BTOpOii MOJIOBUHE JieTa PE3KO BO3pacTaeT
3aCYIUITMBOCTDh CEBEPO-BOCTOUHBIX ToOepekmii m Kypa-ApakcHHCKOW HU3-
MEHHOCTH. TOJBKO ISl KpallHEeW 0ro-3amajHoi 4acTh MOPS XapaKTEPHO
3HAUUTEIBHOE MPEBBIINICHUE OCAJAKOB HaJ HCIapeHueM. B 1enom ke Ha ak-
BaTOpuu Mops HaOmromaercss oOpaTHas KapTHHA: OCAJKOB 3HAYUTEIHLHO
MEHBbIIE, YEM UCIIApEHUS.

Bonpuryro yacte rona Kacnuiickoe MOpe CIIy’KUT UCTOYHHMKOM TeIlia U
BJIard JIJIs1 BO3AYIIHBIX MAacC, MPOXOASAIIMX HaJ €ro MoBepXHOCThI0. CyMMa
aTMOoc(epHBIX OCAaIKOB, BBHINMAJAIOMINX HAa BOAHOE 3epkano Kacmwmiickoro
MOpsI, cocTaBisieT mpuMmepHo 180 MM B roj, a HMCIMapeHHE C MOBEPXHOCTH
Mops — 910 MM B rog.

BuyTtpurogosoe pacnpeneineHue OCAaIKOB U HCHAPEHHs] HAaXOIUTCSA B
npoTHBodaze: MaKCUMyM OCaIKOB HAOJIOAaeTCA B XOJIOTHOE TOIyroaue (c
OKTSIOpS 110 MapT), a MAKCUMYM HCIIAPCHHS — B TEILIOE MOIYTOAMe (C MO
1o ceHTss0pb). Hanbomnbimas pasHOCTh MEXITy MCHIApEHHEM U OCaIKaMH, TaK
HazbpBaeMoe 3 (peKxTuBHOE, WK BHANMOE MCTIapeHHe, HAOII01aeTCs B aBTy-
CTE U CeHTSOPE.

Hcmapenune Ha Oonpineii yact akBatopun okojio 100 cm/roxd, a B Bo-
crounoit wactu KOxxnoro Kacrmst u B paiioHe AMIIIEPOHCKOTO MOIyOCTPOBa
1o 140 cm/ron.

Haubosnplee KoIM4ecTBO 0CaIKOB HAOIIOIACTCS B XOJIOJHBIN TEPUOT
rona (ceHTsI0ps-Mapt) (Tadm. 2.2).

Tabnuua 2.2. CpegHee MecsiMHOE U CpefHee roaoBoe 3Ha4YeHue Konmyectea
ocagkoB (cm) 3a nepuog 1898—1965 rr.

MyHKT | W jm | Iv|Vv |iVvI{vil|Vvil|IX]| X |XI|XI|Tlog
Maxaukana 29 |28 |26 |26 |28 |31|28 |29 |50 |45| 52| 39 | 411
Kynanbl 9 |10(10 (14 (14|19 |14 | 14 |16 |12 | 11 | 17 | 176
MewwHow 9 | 8|9 (1012|1414 |12 |11 10| 11| 14 | 134

:';';IVCCTBGH' 13 |11]|10|10 |13 |15 |10 | 10 |10| 9 | 10 | 10 | 131

Tionenunn 13 (11|11 (13 (10|13 |16 | 13 [ 11 (12| 7 | 11 | 141
YeyeHb 1019|918 (21|119|18 | 20 |21 20| 14| 11 | 190
N36epr 17 |17 |15 |15 {17 |19 | 17 | 17 | 29 | 27 | 32 | 22 | 244

JepbeHT 25 23|23 (23 |20|22 |16 | 21 |48 |48 |50 | 36 | 355




Kpamkasi ucmopus uccnedosaHusi Kacriutickoezo Mopsi 37

Temnepamypa 6é030yxa

Uro kacaeTcs TeMIeparypbl MPUIIOBEPXHOCTHOTO BO31yXa, TO 0O0Jb-
IIYI0 4acTh rojia (C KOHIIA aBryCTa 10 anpeib) CPeIHssI TeMIepaTypa Bo3ay-
Xa HaJ OTKPBITHIM MOpPEM BBHINIE, YeM Ha MOOepexbe, W JIHIIL BO BTOPYIO
TIOJIOBUHY BECHBI U JIETOM €€ pacupenencHue odoparHoe. Haubonee xomon-
HBI MECSIII HaJl I0T0-3alaJHbIM U [EHTPaIbHBIMU paiioHaMu MOps — (eB-
panb [3]. PacipeneneHue TemmepaTypbl BO3IyXa IO Ce30HaM IMPEICTABICHO
Ha puc. 2.5.

B)

Puc. 2.5. CpegHemecsiyHas TemnepaTypa Bosayxa (°C): sHBapeb (a),
anpensb (6), nonb (B), okTA6PSL (I).
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3umMoii B stHBape-(eBpaie CpeHeMeCSYHble TEMIepaTyphl BO3IyXa Ha
ceBepe pocturaroT -8...-10 °C, Ha cpemnem Kacmum +3...-5°C u Ha tore
+8...+12 °C. JleToMm cpeaHsisi TeMIEpaTypa BO3AyXa CaMbIX TEIJIBIX MECSIIEB
(mronp—aBrycT) m3Mensercs ot +24 °C Ha ceBepe a0 +27-28 °C Ha tore.
Paznuuusa B Temmeparype BO3AyXa OTMEUAIOTCS MEXIY 3alaJHONW YacTbhio
MODsl, TI€ €€ CpeJHee 3HaueHue B uroiie paBHO +24,5 °C, 1 BOCTOYHOM, I1e
CpEIHsSI MECsSIIHas TeMItepaTypa Bo3ayxa B uioje cocrasisier +27,0 °C.

Ha Gonpmeii Tepputopun 6acceiina Kacnust cpenqusist TemnepaTtypa co-
craBiseT B sHBape -8...-16 °C, B nrone +16...24 °C. UckirodeHne cocTas-
JSIIOT caMble IOKHBIE MPHOpekHbIe paiioHbl Kacmus, roe TemmepaTtypa B
ssaBape HemHoro Oonbire 0 °C, a B utone npessimiaet 24 °C.

Temnepamypa 600wt

TemmepaTypa BOABI MOABEPKEHA 3HAUYMUTENBHBIM IIUPOTHBIM H3MEHE-
HUSAM, HauboJee OTYETIIMBO BBIPAXKEHHBIM B 3UMHUI MEpHO, KOTJa TeMIle-
patypa u3mensiercs ot 0-0,5 °C y kpoMmku npa Ha ceBepe mopsa no 10—
11 °C na rore, T. €. pa3HOCTh TEMIIEPATYPHI BOABI cocTaBisieT okoio 10 °C.
Jnsi MEJKOBOJAHBIX PaiiOHOB C INTyOMHAMU MeHee 25 M roJoBasi aMIUIUTYJa
MoOkeT nocturatb 25-26 °C. B cpegHem Temmeparypa BOIBI Y 3alaJHOIO
nmo6epexns Ha 1-2 °C BhIIIE, YeM Y BOCTOUYHOTO Oepera, a B OTKPBITOM MOpe
TeMIlepaTypa BOJIBI BEIIIIE, 4eM y obepexuii, Ha 2—4 °C [3, 6, 18].

ITo xapakTepy rOpU30HTaIBHON CTPYKTYPHI MOJIS TEMIIEPATyPhl BOABI B
BEPXHEM JIBYXMETPOBOM CJIO€ B TOAOBOM IIMKJIE H3MEHYMBOCTH MOKHO
BBIIEJINTH TpH nepuofa. C okTs0ps o MapT TeMIepaTypa BOAbl YBEIN4HBa-
eTcsl B I0)KHOM M BOCTOYHOM HAINpaBJICHUAX, YTO OCOOEHHO XOPOIIO IMpo-
cnexuBaerca B Cpeanem Kacmuu. MOXHO BBIIENMTH JBE YCTOWYHMBBIE
KBa3HUIIMPOTHBIC 30HBI, I I'PajUCHTHl TEMIIEPaTypbl IOBBILICHBL JTO,
BO-TIEPBBIX, Tpannna Mexay CesepHbM U Cpennum Kacnuem u, BO-BTOpPBIX,
mexny CpenauM u HOKHBIM. Y KPOMKH JIbJIa, HA CEBEPHOH (hPOHTAIBHOM
30HE, Temneparypa B ¢peBpasie-mapte yBenudusaetcs ¢ 0 1o 5 °C, Ha 10kHOU
(dpoHTaNbHOI 30HE, B paiioHe AnmepoHckoro nopora, —c 7 go 10 °C.

B ampene-mae o6siacTh MHUHUMAaJbHBIX TEMIEpaTyp NepeMelnaeTcs B
Cpennuit Kacninit, 9to cBs3aHo ¢ 0oyiee OBICTPHIM MPOTPEBOM BOJ B MEJKO-
BOJIHOH ceBepHOW yactu Mops. [IpaBaa, B Hauane ce30HA B CEBEPHOI 4acTH
MOpsi 0OJBIIOE KOJIMYECTBO TEIIa TPATHTCS HA TasHHE JIbAa, HO yKE B Mac
TeMIiepaTypa noBblmaercs 3aech 10 16—17 °C. B cpeaneiil yactu Temmepa-
Typa B 3T0 Bpems coctaBisier 13—15 °C, a Ha rore yBenwmamBaetcst 10 17—
18 °C. Becennuii mporpeB BOJbl BHIpaBHUBAET TOPU30HTAIBHBIE TPAJUEHTHI,
U Pa3sHOCTb TEMIEpaTyp MEXIy NpUOPEKHBIMH pallOHAMH M OTKPBITHIM MO-
pem He mipeBsimaet 0,5 °C. [IporpeB MOBEPXHOCTHOTO CJIOS, HAUMHAFOIIIANACS
B MapTe, HapyllaeT OJHOPOJHOCTh B paclpeneieHUH TeMIIepaTyphl ¢ IIIy-
OMHOM.
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B nrone-cenTs0pe HaOIrOMaeTCS TOPH3OHTAIBHAS OMHOPOAHOCTH B pac-
MIpeJIelIeHnH TeMIIepaTypbl B MOBEPXHOCTHOM cjioe. B aBrycre, KOTOpBIif
ABJISIETCSL MeCALleM HauOOJbIIEr0 MporpeBa, TeMIepaTrypa BOABI MO BCEMY
MopIo coctaBisieT 24-26 °C, a B I0XKHBIX paifoHax Bo3pacTaeT a0 28 °C. B
aBTyCTe TeMIlepaTypa BOAbI B MEJIKOBOJIHBIX 3aJIMBaxX, K mpuMepy B KpacHo-
BOJCKOM, MO3KET gocturath 32 °C.

B sTo Bpems Habmromaercs siBiaeHue amBeumHra. OH HaOmromaeTcs
€XKEroHO BJIOJb BCEro BOCTOYHOTO mobepexbs Cpemnero Kacrms m uwa-
CTUYHO TpoHUKaeT maake B FOxubri Kacomii. [logbeM XOIOMHBIX TITyOWH-
HBIX BOJ| IIPOUCXOANT C Pa3IMYHON WHTEHCUBHOCTHIO B PE3yJIbTaTe BO3/EH-
CTBUS TIpeoOiafalonmx B JIETHAW CE30H CeBepo-3alaJHbIX BEeTpoB. Berep
JTAHHOTO HAIPaBJICHHS BBI3BIBAET OTTOK TEIUIBIX MIOBEPXHOCTHBIX BOJ OT Oe-
pera u mogbpeM OoJiee XOJIOAHBIX BOJ U3 MPOMEKYTOUYHBIX ciioeB [8]. Hauamno
ANBEIUTMHTA MTPUXOIUTCS Ha MIOHB, OJHAKO HaWOOMbIIeH HHTEHCUBHOCTH OH
JOCTUTAeT B MIoyie-aBrycre. Kak ciencTsue, Ha MOBEPXHOCTH BOABI HAOIIO-
naetca noHwxkeHue TemnepaTypsl (7—-15 °C). I'opu3oHTanbHbBIE TPaJUEHTHI
TeMrepatypsl qocturarot 2,3 °C Ha noBepxHocTH U 4,2 °C Ha rinyoure 20 M.
Ouar amBeyuIMHTa TOCTeTNIeHHO cMernaercst ¢ 41-42° c. m. B utoHe k 43-45°
Cc. m. B ceHTsA0pe. JleTHuil anBe/TMHT MMeeT Ooiblnoe 3HadeHue ans Kac-
MUHCKOTO MOPS, B KOPHE MEHssl AMHAMUYECKHE MPOLECChl Ha TITyOOKOBOJ-
HO# akBaTopuu. CIyTHHKOBBIC M300pakeHHs amBeiuimHTra B Kacmmiickom
Mope IpuBeeHs! B [15].

B oTkpeITBIX palioHax MOpsl B KOHIIE Mas — Hadaje HIOHS HauyMHAaeTCs
(hopMupoOBaHHUE CIIOS CKayka TEMIIEPaTypbl, KOTOPbEI Hanboliee YETKO BBI-
pakeH B aBrycte. Yale Bcero oH pacroiaraercs Mexay ropusoHtamu 20 u
30 M B cpenHeit yactu Mopst 1 Mexay 30 u 40 M — B 10xkHON. BepTukansHble
TPaJFieHThl TEMIIEPATyphl B CJIO€ CKauyka OYEeHb 3HAYUTEIBHBI M MOTYT JIO-
CTUTaTh HECKOJIBKHUX TPaJyCcoB Ha MeTp. B cpemHell yactu MOpS BCIIEICTBHE
CroHa y BOCTOYHOI'O MOOEPEKbs CJIOH CKauka MOAHMMAETCS OJM3KO K IO-
BEPXHOCTU. B OTKpBITOM MOpe Temmeparypa BOAbI B IIOBEPXHOCTHOM CIIO€
MTOHWXaeTcs B cpenueit vactu 1o 12—13 °C, B roxkHOM — 10 1617 °C. B Bep-
TUKaJBHON CTPYKTYpE CIIOM CKauka pa3MbIBae€TCS 3a CYET KOHBEKTHBHOTO
NepeMEIIBaHUs U K KOHILy HOSOps Mcue3aerT.

3umoi, Onaromaps KIMMATHYECKUM DPa3U4UiIM MEXIy CEBEPHBIMHU U
IOKHBIMU paiioHaMH MOpsI, TEMITEpaTypa BOJBI HA MMOBEPXHOCTH U3MEHSIETCS
ot 0-0,5 °C y xpomku npaa g0 10,0-10,7 °C nHa 1ore mops. Ilpu 3Tom y 3a-
MaJHOTO O0EePeXbsl MOPS TEMIIEpaTypa BOIbI HIDKE OJlarogaps mepeHocy Ha
10T XOJIOMHBIX BOJ C CE€BEPa, a BJIOIb BOCTOYHOTO TIOOEPEXKbsI MOPS BBIIIE B
CBA3M C TOCTYIUIEHHEM Ha ceBep OoJyiee TEeIUIbIX F0KHO-KaCIMHUCKHUX BOJ.
BepTukanbHble TepMUYECKHE pa3lnU4Hs B TOJIIE BOJA 3MMOM Majbl BCIEH-
CTBHE MHTEHCHUBHOTO Pa3BUTHUS MPOIECCOB KOHBEKTUBHOTO IEpPEMElINBa-
Hus. JleroM, HaoOOpOT, KIMMATHYECKHUE YCIOBHUS Haj aKBaTOpHEW MOps
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OJHOPOJHBI U TOPU30HTAIBHBIE TEMIEPATYPHBIE Pa3IMYMsl BOJHBIX Macc B
L[eJIOM MEHbIIIe, YeM 3UMOil. B aBrycte Ha Oosiblleil YacTu akBaTOPHH TEM-
neparypa BOAbl Ha MOBEPXHOCTH HAaXOAMTCA B mpenenax ot 22-23 mo 26—
27 °C. Jlumbs B paitone BoctouHoro Oepera CeepHoro Kacmus B wrose-
aBrycre obpasyercs oOImMpHas 30Ha MOHMKEHHBIX 3HAYCHUN TEMIIEPATypPh
Bozbl (o 16—11 °C), oOycnoBiieHHAas: 4acTHIMUA CTOHAMU B JICTHEE BpPEMsI H
YCTOMUYMBBIMU CEBEPO-3aMaJHBIMU BETPaMH, INPHUBOIALIMMHU K BBIXOAY Ha
MTOBEPXHOCTH 00JIee XOIOIHBIX BOJI IPOMEKYTOYHBIX CIIOEB.

Haubomnpime romoBele pa3HOCTH TEMIIEPaTyphl BOJBI HAa MMOBEPXHOCTH
Mmops (1o 20 °C), 00ycioBIeHHbIE UHTEHCUBHBIM JIETHUM TIPOTPEBOM H 3UM-
HUM OXJIQKICHHEM METKOBOINI, HAaOII0Mat0TCA B CEBEPHBIX pailoHaxX Mops,
a Takke y BOcTOUHBIX Oeperos FHOxuoro Kacrms. s nmeHTpansHOM yacTu
IOxnoro Kacnust xapakTepHbl HaWMEHBIINE W3MEHEHHUS TeMIepaTyphl B
TE€YEHUE Toa, COOTBETCTBYIOIINE CE30HHBIM KIMMATHUYECKUM Pa3IndUsIM.

Bonnenue

B otHOmennn BonHeHus Kacnuiickoe Mope sABseTCS TOBOJIBHO HECIO-
KOWHBIM, OCOOCHHO €ro CpeIHss W FOKHas JacTdu. B ceBepHOI gacTm Mops
pa3BUTHE BOJIHEHUS] OTPAaHUYEHO MEJIKOBOJBEM, a, KPOME TOr0, C HOSIOpS 110
MapT — HaJIMYUEM JIbJa. BEICOTHI BOJIH, KaK MpaBUiIO, HE MPEBBINAIOT 4 M, U
JIUITH B IPHUTITYOOM FOT0-3alIaTHOM paifoHe MOpsI OHH AocTUTaroT 8 M. B Te-
yeHue Bcero roga B Kacmuiickom Mope mpeo0iiafjaroT BBICOTHI BOJH MEHeEe
2 M, MIOBTOPSAEMOCTh MX Kojebsercst oT 65 1o 90 %. IToBTOpsieMocTs BBICOT
BOJIH 2—4 M coctasisieT 10-30 %. B cpenHelt u 10)XKHOHM 4acTsAX MOps B Teue-
HHE BCETO ToZla MOTYT OTMEUAaThCSA BBICOTHI BOJIH 6 M m Ooiee. OcoOeHHO
HECTIOKOWHBIM siBisieTcsl paiioH HedTsapix Kamuel u paiioH, pacnosioxeH-
HBIH K CeBepo-3amagy OT HEro. 37ech BBICOTHI BOJIH BO BpPEMS CHIBHBIX
IITOPMOB MOTYT JJOCTUTaTh 12 M.

Teuenusn

Baxnyto posb B nepepacmpesneneHun Boja B Kacnuiickom Mope urpatot
TEYEHUsI, KOTOPblE HMEIOT CIOXKHBIA Xapakrep. OObIYHBIMU (haKTOpamu,
(OPMHPYIOIIMMH PEKUM TEUCHHH, SIBISIOTCA BETPHI, MPOCTPAHCTBEHHAS
HEOHOPOIHOCTH IUIOTHOCTH BOABI, KOH(UTYypalusi OeperoBoil JTMHUU U pe-
need mHA, a B CEBEPHOM YacTH MOPS, KpOME TOTO, PEYHOH CTOK [2, 3, 6, 21].
B ceBepHOli MENKOBOAHOM 4YacTW MOpsl MPeoOaJaroT BETPOBBIE TEUCHUS,
HanpaBJIeHHE KOTOPBIX B IIEJIOM COBIAJAET C HANpPaBICHHUEM T'OCIIOICTBYIO-
KX BEeTpoB. B IiIyOOKOBOIHONH 4YacTM MOpS TEYEHHE OTKJIOHAETCS
OT HamlpaBlIeHHs BeTpa BIOpaBo MpuMepHOo Ha 45°. CKOpocTh TeueHHi
Kosebnercss B mpenenax oT 15 mo 30 cm/c. Haumbomblield CKOpOCTBIO
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U TIOCTOSIHCTBOM OTJIM4YaeTcs TeueHue B 3anuBe Kapa-boras-I'on BcieacTBue
00Jiee HU3KOTO €ro YPOBHS 110 CPABHEHHUIO C MOPEM.

Bnounb 3ananseix 6eperoB Cpennero u FOxuoro Kacnus B cioe oT mo-
BEpXHOCTH 0 JHA IOMUHHUPYIOT TEUEHHUS B IOKHOM HampaBlieHUH (3a
WCKIIIOUCHUEM paiioHa ycThsl p. Kyphl, rae TedeHus dale HamnpaBleHBI Ha
cesep [3, 6]). Bmons BocTOYHBIX OeperoB TeueHUss MeHee CTaOWiIbHBL B
TEIUIOE MOYTOME B TOBEPXHOCTHOM CIIO€ MPE00IaatoT I0KHBIE TEUSHMS, B
XOJIOJTHOE — CEBEpHBIC. B TIPUIOHHOM CIIO€ CEBEPHBIN MEPEHOC BO MPEoo-
Jagaer Kpyraelii rof. IIMkoBble 3HAa4YEHUS CKOPOCTEM HHCTPYMEHTAJIbHO
M3MEpeHHBIX TedeHui qocturanu moutu 100 cM/c. OgHAKO NP OCpPEeTHEHUH
3a CyTKM OHHM TPAaKTHYEeCKH He mpeBbimany 50 cM/c. CpeaHue CKOPOCTH B
abuccanu He npesbimaioT 10 cM/c [6].

OcHoBHOe TeueHne Kacnuiickoro Mopst o0pasyeT KpyroBopoT, Hanpas-
JICHHBI TIPOTHB YacOBOM CTpenkd. BHyTpH o00miero KpyroBopoTa cyiile-
CTBYET JIBa ITUKIOHMYECKUX KPYTOBOPOTA B CPEAHEH U I0KHOU YaCTH MOPS,
pasneneHHble MOABOIHBIM npoaosnkenueM bomnsinoro Kaskasa (puc. 2.6).

a) espans 6) anpens

Puc. 2.6. CxeMbl NOBEPXHOCTHbIX TeyeHuin Kacnuickoro mops [3].
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B [22] caenaHo mpeamoioKeHHe, 9TO OAHIM W3 OCHOBHBIX MEXaHH3MOB
reHepanuu o0me mupKysiuy Bog B Kacmuiickom MOpe MOXET OBIThH JIO-
KaJlbHas BETPOBas HAKAuKa SHEPTUU U 3aBUXPCHHOCTH THIIA AllBEJUTHHT WIIH
nayaBeymiuHT (ocobenno B Cpemnem Kacmmm), ycwiennas sddexramu
MEPUANOHATHFHOW OpPUEHTAIIH MOpS, €T0 3aMKHYTOCTH W penbeda mHa. Ha
OCHOBE CITyTHHKOBBIX JaHHBIX MOJy4YeHa HOBas WH(pOpMAIHs O JUHAMHUKE
Box Kacmmiickoro mops (kpymHOMacimiTaOHbIE KpPYTOBOPOTHI, Me30Mac-
mTabnpie BUXpH) [15]. UncnenHOEe MOIETHMpOBaHNE KIMMATHICCKON ITHUPKY-
nsuuy Bog Kacmuiickoro Mopst BEITTOJTHEHO B [19].

Conenocmo 600b1

ConeBoit coctaB BojJ 3aMKHyToro Kacmmiickoro Mopsi oTinyaercst OT
okeaHckoro. CyIIecTBYIOT 3HaUUTEIbHBIE PAa3IMYMs B COOTHOUIEHUAX KOH-
HEHTpaIUil coeodpa3yoInX HOHOB, OCOOCHHO UIsl BOJ pailOHOB, HaXOIs-
HIUXCS 1O/ HETMOCPEICTBEHHBIM BIMSHUEM MaTEpUKOBOTO cToka. llporecc
MeTaMopH3alMu BOA MOPSI TIOJ] BIMSHAEM MaTEPHKOBOTO CTOKA MPHUBOIUT
K YMEHBIIIEHUIO OTHOCHTEIHHOTO COJIEPKaHUS XJIOPHIOB B OOIIel cymme
coyleli MOPCKUX BOJ, YBEIHYEHHIO OTHOCHTEIBHOTO KOJIMYecTBa KapOoHa-
TOB, CYJb(ATOB, KaJbIIHs, KOTOPBIE SBISIOTCS OCHOBHBIMU KOMITOHEHTaMH B
XMMHYECKOM COCTaBE PEYHBIX BOJI.

Hawnbosmee koHCEpBAaTUBHBEIMU MOHAMH SIBISIFOTCS KallWi, HATPUH, XIJIOP
1 Marauii. HamMmeHnee KOHCEpBAaTUBHBI KalblUi U THIpokapOoHaT-uoH. Co-
JIEHOCTh BOJABI OCOOCHHO PE3KO M3MEHSIETCS B CEBEPHOW YacTH MOps: OT
0,1 %0 B ycTheBbIX oOnacTsix Bomrm m Ypana go 10-11 %o Ha rpanune co
Cpenanm Kacrimem. MuHepanm3anust B METKOBOJIHBIX COJIEHBIX 3alMBaX-
Kyntykax Moxet pocturath 60—100 r/kr. B CeBepHom Kacmuu B TeueHue
BCEro 0e3JIeTHOTO MEePHOoa C anpeds Mo HOIOPh HAOIIOAeTCSI COIEHOCTHBIH
(pPOHT KBAa3WUIIMPOTHOTO pacmlojokeHus. Hawmbonpimee omnpecHeHue,
CBA3aHHOE C pAcCIpPOCTPAHEHHEM PpEYHOTO CTOKa IO aKBAaTOPUU MOpH,
HaOII0JaeTCs B UIOHE.

Ha dopmupoBanne momnst coneHoctu B CeBepHoMm Kacmmu Oombioe
BIIMSIHAC OKa3bIBaeT IoJie BeTpa. B cpemHeit u 10kHON "wacTu Mopst KoJieha-
HUS COJICHOCTH HeBelIuKU. B ocHOBHOM oHa cocrtaBiser 11,2—12.8 %o, yBe-
JTUYMBAsACH B FO)KHOM W BOCTOYHOM HarmpaBieHusX. C riryOnHO# CONEHOCTH
Bo3pacTtaeT HesHauuTensHO (Ha 0,1-0,2 %o).

B riry00KOBOJHBIX YacTsIX MOpPS COJIEHOCTh Ha MOBEPXHOCTH yBEIUYH-
BaeTCs B IIEJIOM C CeBepa Ha IOT W C 3alaja Ha BOCTOK. Takoe pacmpexerne-
HHUE COJIEHOCTH CBS3aHO C OINPECHSIOIINM BIMSHHEM PEYHOTO CTOKA BJOJb
3aIaIHOTO MOOEPEXbsi 1 OCOJIOHEHHEM BOJI Y BOCTOYHOTO Oepera B yCIIOBU-
SIX UHTEHCUBHOT'O HCIIAPEHUS U OTCYTCTBHUS IPECHOTO CTOKAa. B OTKPBITBIX
palloHaX MOpsI COJIEHOCTb PEAKO BBIXOAWT 3a npenensl 12,7-13,2 %o.
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BeprukaneHoe pacnpenenenne coneHoctd B Cpemnem u FOxxunom Kacrmu
BeChbMa OJIHOPOJIHOE — OT MOBEPXHOCTH JI0 JTHA €€ YBEJIHMUEHHE HE MPEeBBIIIa-
€T JICCATHIX JIOJICH MPOMUILIE.

V3MeHeHus COIEHOCTH B Pa3IMYHBIX pailoHaX MOPS OT C€30Ha K CE30HY
HE OTJIMYAIOTCS TOW OJNHOHAIPABICHHOCTHIO, KOTOpasl MPHUCYIa W3MCHCHH-
sIM TeMmrepaTypbl. Tak, OT BECHBI K JIeTy Ha Bcel akBaTopum HOxHoro Kac-
MUsl COJICHOCTh BO3pPACTAaeT BCIEACTBHE YBEIWYEHHUs HcHapeHus. B To xe
Bpems B Cpexnem Kacrmu, T7ie IposIBIIsieTCs BIUSHUE ONPECHEHHBIX CeBe-
PO-KaCIUICKUX BOJ, COJICHOCTh Ha OOJIBIIIEH YacTH aKBATOPUHU TTOHIKACTCSL.

H3MeHeHUs CONIGHOCTH OT HOSIOpS K (peBpajr0 HOCST MPOTHBOIIOIONK-
HEI xapaktep. B OxxaoM Kacmum conmeHocTh yMeHbaeTcs, a B CpemHem
BO3pACTaeT, YTO OOBSICHICTCS YCIOBUSMH BOJOOOMEHAa MEXITy ITHMH dYa-
cTIMH MOps. B 3T0 BpeMms roja 0oJiee COJICHBIC F0KHO-KACITUHCKUE BOIIBI
MOCTYMAIOT B CPEAHIOIO YaCcTh MOPS, a B I0XKHYIO BBIHOCSATCSI MEHEE COJICHBIC
CpEIHEKACTTUNCKHUE BOBI.

MaxkcuMallbHbI€ BEJIMYHHBI TOJOBOTO JUAana3oHa M3MEHEHUN COJICHO-
CTH Ha TOBEPXHOCTH, MpeBbImaromue 1 %o, OTMEUaIOTCs Ha CEBEPHOU rpa-
aute Cpennero Kacnwst ¥ B mpruyCThEBBIX palioHaX. B OTKpBITOM MOpe OHU
BeChbMa MaJlbl B cOCTaBIIIOT B cpenneM 0,2—0,4 %o.

B rimy6okoBoHOM yactu Kacnuiickoro Mopst B BEpTHKAIEHOM MPOQrie
COJIEHOCTH HaOJIOAArOTCA XapaKTepHBbIE MPOTHOBI M30TAIMH W JIOKAJbHBIC
AKCTPEMYMBI B paliOHE BOCTOYHOI'O MAaTEPHUKOBOTO CKJIIOHA, KOTOPHIE CBUJIC-
TEJIBCTBYIOT O MPOIIECCaxX MPUAOHHOTO CIIOI3aHMsI BOJI, OCOJOHSIONUXCS Ha
BOCTOYHOM MenkoBojbe HOxkHoro Kacmusi. BenmnmumHa CONEHOCTH Takxke
CHJIHPHO 3aBUCHUT OT YPOBHSI MOpPS U (YTO B3aMMOCBSI3aHO) OT 00beMa Mare-
PUKOBOTO cTOKa. M30IMPOBaHHOCTH MOPSI OT OKEaHa, MPUTOK PEYHBIX BOI H
OCaXICHHE COJIeH B pe3ysibTaTe MHTEHCHUBHOTO HCrapeHus B 3anuBe Kapa-
Boraz-I'on onpenensioT cBoeoOpasue coIeBOro cocraBa Boabl Kacmuiickoro
Mmops [3, 6].

Jeo

Jlenoo6pazoBanue B CeBeprom Kacnuu HaurMHaeTCss 0OBIYHO BO BTOPOU
JeKaie HOsOps, pexe B OKTAOpe wiu aekadpe [3, 4]. B Tedenue nexalOpsi—
STHBapsl TUIOMIA/Ib, 3aHATAs KaK IUIABYYWUM, TaK U HEMOJBIKHBIM JIBJIOM, TI0-
CTETIEHHO YBEIMYMBAETCS, BO3pAcTaeT TaKKe W €ro ToimuHa. B 310 Bpems
JBABI IOKPBIBAIOT TOYTH BCIO akBaTtopuio CeBepHoro Kacmus, 3a uckmoue-
HUEM JIMIIb ero 10KHOH yactu. C MapTa HaYMHAETCs pa3pylIeHHe JIba, KO-
TOopoe 3aKaH4dMBaeTcs B anpese. CpeaHss TOJIIMHA JIbAa 3UMON KoJiebeTcs
ot 20 cMm Ha 3amaze a0 40-50 cM Ha ceBepo-BOCTOKEe. MakcuMabHasT TOJ-
IIMHA OTMEeYaeTcs B (peBpase, pexe B MapTe U IOCTUTAET Ha CEBEPO-BOCTOKE
90 cm. IIpomomKUTETFHOCTE JIEIOBOTO TIEpHOoIa MOKET U3MEeHAThes oT 0 10
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168 nHel B TOy, B OTKPBHITHIX paitoHax mops ot 10 qo 30 gueit. Ha Kacnuii-
CKOM MoOpe Tpeo0iaaeT BETpOBOH Apeid Jiba, yCHIIMBaeMbId Ha OTICIb-
HBIX y4acTKaxX MOps TeYeHHsMHU. HampamieHue reHepaiabHOTO japeiida abaa
B pa3iH4yHBIE 3UMBI CPaBHUTEIHHO yCTONUYNBO. VM3MeHsSeTCs JHING I0XKHAS
TpaHMIIa MJIaBYYEero JibJa, KOTOpas CMEMIaeTCs B CYPOBBIE 3UMBI K IOTY, a B
TEIUIbIE — K CEBEPY.

B Cpennem Kacninu nemooOpa3oBaHue B 3aKPHITHIX OyXTaX BOCTOYHOTO
moOepexnbsi OOBIYHO HAYMHACTCSA B KOHIIC HOSOpS, a Ha OTKPBITHIX MEIKO-
BOJHBIX aKBAaTOPUAX — B TPEThEH aekaze Aekabps. B sHBape u Qespane
MOTYT TOSIBIISTHCS IPUHOCHUMBIE C CeBepa IUIaBydYHe JIbJIBL. Y 3aragHoro Io-
Oepexbs Jieq 0OBIYHO 00pa3yeTcs Ha ydacTke oT Maxadkansl 1o HuzoBoit
IMPpUCTaHU B SAHBApPEC, XOTA B CYPOBBIC 3UMBI JICA MOXCT IOABUTLCA YIKC B
KOHIIE HOsI0psi. B Termble 3uMBI Ha 3amaJiHOM TOOEpEkKbe MOPS JIe] TOUYTH
Bcerna otcyrctByeT. B HOxHom Kacrmu nenm mosiBisieTcss o4eHb pPEIKO.
JeranpHas nHpOpMAIUS O JEeJOBHIX ycloBusix B Kacnuiickom Mope mpuBe-
neHa B [4].
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I'naBa 3.

KOMILIEKCHBIIA MOHUTOPUHT
I'MAPOMETEOPOJJIOTHYECKOI'O
COCTOSAHUA U YPOBHA
KACHUHUCKOI'O MOPSI

3.1. Heau 1 3a1a4 MOHUTOPUHTA

PanronanbHas X03sIMCTBEHHAsI AEATEIBHOCTh Ha NMPUOPEKHBIX Teppu-
Topusax Kacnmifckoro Mops B yCHOBHSX 3HAYUTENbHBIX Kosebanuii YKM
HeMbIcnuMa 0e3 HaIW4Msl OOIIMPHBIX, HOAPOOHBIX W HAACKHBIX JaHHBIX H
uHpopMay 0 (HaKTHYECKOM U MPOTHO3UPYEMOM COCTOSHHM U 3arpsi3He-
HUU TPUPOJHOW CpeAbl B PETHOHE, BAXHEUINIUMH W3 KOTOPBIX SBIIAIOTCS
[1,30]:

a) IaHHbIe ¥ HHGOPMALUS O THAPOMETEOPOIIOTHIECKOM PEKUME U BOJI-
HOM OanaHce MOpsi, KOTOpble KpaliHe HEOOXOAMMBI Ul KPaTKOCPOUYHOTO,
CPEeIHECPOYHOTO U JOJITOCPOYHOTO MPOrHO3UPOBAHUS YPOBHEHHOTO pEXXUMa
Mops;

0) manHble U HHGOPMALUSI O COCTOSHUM MOPCKOH cpenpl Kacnmiickoro
MOpsI, BKJIFOYAIOIINE YPOBEHb MOPsI, BETEP, BOIHBI, TEMIIEPATYPy BO3AyXa H
BOJIbI, JIEJIOBBIE YCIOBHA, TEUEHUS, XUMUUYECKUI U COJIEBOW COCTaB MOPCKUX
BOJ, OMOTeHHbIE BELIECTBA, 3arps3HCHUE MOPCKUX BOJA U JOHHBIE OTJIOXKE-
HUSA, KOTOPBIC COCTAaBJISIOT OCHOBY WH(MOPMAITMOHHOHN 0a3bl A1 obecrede-
HUS MOPCKOM JI€ATENBHOCTH, OCYLIECTBIISIEMON TPUKACIUNCKUMU CTPAHAMU.

B nacrosmee BpeMst cuctemMa ruijpoOMETE0pOIOTHIECKOTO U IKOJIOTHYE-
CKOro MOHMTOpHHTa Ha Kacnuu ocraBiser kenars Jydmero. Ilocie nuksu-
narmu ['ockomruapomera CCCP pacnanack XOpOIIO OpraHW30BaHHAS €H-
Hasj CHUCTEMa KOMIUIEKCHOIO MOHMTOPHHIA 3a THAPOMETEOPOJIOTHUYECKHUMHU
npoueccaMu M 3arpssHeHueM Ha Kacrnmu. Ha OonbpIIMHCTBE MOPCKHX H
YCTBEBBIX CTAHIMH U MIOCTOB, HAXOSMIUXCS HA II0OEpeKbe U OCTPOBAXx, IO-
BPEXJCHBI BCJIEJCTBUE 3aTOIUICHUS U MOATOMJICHUS 31aHUSA M COOPYKEHMUS,
NPUILIN B HETOTHOCTh TEXHUUECKUE CPEICTBAa M3MEPEHUH, HAOI0AaTebHAS
CeTh cTaja OBICTPO NMPHUXOAWTH B YyHaaoK. Bce 310 mpuBeno x Tomy, 4To
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B HACTOSIIEE BpeMs BO3MOXKHOCTH CHCTEMBbl THIPOMETEOPOIOINIECKUX
HaOMIOACHU 1 HAOIIOICHUH 32 3arpsi3HeHneM Ha Kacruu u ero Bomoc6op-
HOM Oacceiine, cOopa, 00padOTKH U aHaJIHM3a MONTYyYEHHBIX JaHHBIX HE COOT-
BETCTBYIOT B IIOJHOM Mepe MOTPEOHOCTSIM HaceleHUs! U XO03sicTBa MpUKa-
cnuifickux rocynapctB. CymiecTByomuye B MPUKACIHUCKUX —CTpaHax
yCTapeBIINe U M3HOIEHHBIE CUCTEMBI CBSI3M 0€3 COOTBETCTBYIOIIETO OOHOB-
JeHusl y)ke B OmmkaiimeMm OyZIyIieM IEpecTaHyT OTBedaTh TPeOOBaHUAM
CIUHBIX MEXAYHApPOIHBIX METOIUK COOpa NaHHBIX U HCIOJIb30BAaHUS UX B
cucreMe MexayHapoaHoro odbMeHa BMO, uro B cBOIO oudepenb T'PO3UT
MoTepei KOHTPOJIS HaJI MIPUPOTHOM 00CcTaHOBKOH B perrone Kacmwst.

Oco0eHHO CcoKHass OOCTaHOBKAa CO3JaJlach ¢ CHCTEMOW YPOBEHHBIX
Habmonennit Ha Kacriuu. M3BeCcTHO, UTO M3MEHEHHSI CPETHETO YPOBHSI, 00Y-
CJIOBJICHHBIC CE30HHBIMH, CTOHHO-HATOHHBIMU M JIPYTUMH KOJICOQHHSIMH,
MOKHO OLICHUTh TOJBKO IO HMH(pOpPMAaUUH C OOJBLIIOIO YHUCIA ITyHKTOB
HaOmonerns. OgHAKO celyac Na)xXe HEMHOTHE ICHCTBYIOIIHE HaOroma-
TEeJbHBIE ITyHKTH HAXOAATCS B KpaiiHe HeyAOBIETBOPUTEILHOM COCTOSHHU,
YTO BBI3BIBACT CEPHE3HOE OECIIOKOHCTBO B CBSI3M C BOSHUKHOBEHUEM DPEalib-
HOH OIIACHOCTH OKa3aThCsl HE TOJBKO O€3 NMPOrHo3a, HO U 03 OIepaTUBHBIX
JAaHHBIX 00 ypoBHE MOpsl. 3aTOMJICHHUE psZia BOJIOMEPHBIX MTOCTOB MM TIepe-
HECEHHUE YaCTH U3 HUX B HOBBIC MECTA B CBA3H C AaHOMAJIbHBIM TIOBBILICHUEM
CpeAHero ypoBHs MOpsl B KOHILE XX BeKa MPUBENO K IPEPHIBAHUIO PSIIOB
HaOIOACHU W HAPYIIEHUIO UX OTHOPOAHOCTH [20].

B nocnennue roasl B pamkax Ilporpammsr KACITAC u qpyrux mpoek-
TOB MPEINPUHUMAIOTCS MEPHI [0 BOCCTAHOBJICHUIO U PAa3BUTHIO KOMILIEKC-
Horo MouuTopuHra Kacnuiickoro mops. OgHako ux peanu3alus OCyIecTB-
JsieTcsl KpaifHe MEJICHHO U B OTPaHMYEHHBIX MaclITadax.

C 1enpio peryisipHOi ¥ OOBEKTHBHON OIICHKH COCTOSIHHS TPUPOIHOMN
cpeabsl Kacnmiickoro pernosa u aisi HHGOPMALMOHHOTO OOECIeUeHHs IO0-
Tpeburenei Ha KacnuiickoM Mope co3laeTcsi eAMHasi CHCTeMa KOMIUIEKCHO-
ro MOHHMTOpHMHIA NpUPOAHON cpenasl Kacmmiickoro Mops, BKIIIOYAIOIIETO
THIPOMETEOPOJIOTHYECKUE,  THAPOXUMHYECKHE,  THAPOOHOIOTHYECKHE
HaOI0IeHNSI U HAaOJIOCHNS 32 3arpA3HEHUEM MOpSI.

Heorpemnemoii yacteio mMoHuTopuHra Kacmuiickoro mopsi gBisercs
MoOpCKasi HaOJIofaTeNbHass CUCTEMa, MpeACTaBiomas co0oi KOMILIEKC
HaOJIOEHNH, TPOBOAUMBIX C pa3IUYHBIX HAOIIOAATENBHBIX ILIATHOPM
(Ha3eMHOTO W KOCMHYECKOTO Oa3upoBaHMsI) YHH(DHUIIMPOBAHHBIMH CpPEI-
CTBaMHU M3MEPEHHH Ha OCHOBE €IUHON HOPMAaTHBHO-METOAMYECKOH M Ipa-
BOBOH 0a3pl. CrieryeT MOAYepKHYTh, YTO KACTUHCKUN KOMIUIEKCHBIA MOHU-
TOPUHT MOXKET OBITh 3()()EKTUBHBIM TOJILKO B Cllydae €ro OpraHu3aluy Ha
Bceil Teppuropun Kacmusi Ha OcHOBE COBpEMEHHBIX HH(GOPMALMOHHBIX
TexXHONOTHH. [IJis 3TOro MoybKHA OBITH CO3/aHa MEKIOCyAapcTBEHHAs peru-
OHaJIbHAs CHCTEMa THIPOMETEOPOJIOTMH W MOHHUTOPHHTA 3arpsa3HEHUS
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OKPY’KaIOIIeH MPUPOTHON Cpebl, NeUCTBYIOMAs 0 €IMHOMY IUIaHy U 00-
el MeTomnKe Ha OCHOBE HAa3eMHOW MOPCKOW W KOCMHYECKOW HaOroma-
TEJIbHOU CEeTH.

OCHOBHBIMH 33JJa4aMH 3TOI CUCTEMBI JOJIKHBI OBITh:

— TIPOBEJICHNE PETYIISIPHBIX METEOPOJIOTUIECKUX U OKEaHOTpadhUIECKUX
HaONIOACHWM, a TakKe HAONFOMCHWN 3a 3arps3HCHHEM MOPCKON cpensl Ha
OCHOBE TIPHUHIIMIIOB HEMPEPHIBHOCTH (C yYETOM 3aJlaHHOW IMCKPETHOCTH),
€IMHCTBA W COINOCTAaBHMMOCTH METOJIOB HaONOACHUH, cOopa, 00paboTKH,
XpaHEHHs U PacIpOCTpaHEHUs MOJy4eHHOW B pe3yJbTaTe HaOMIOACHUN MH-
(dhopmarum;

— MPOBEICHUE MEPBUYHON 00pabOTKU PE3yNIbTaTOB BCEX HAOIOACHUA,
[IEPENAYN B YCTAHOBJICHHOM IMOPSAKE TEKYLIEH, OIEpaTUBHON U 3KCTPEHHOMN
nH($OpPMAINH B ONpefieliecHHOM (hopMaTe B 3aJJaHHBIE a/ipeca B COOTBETCTBHUH
C TUTAHOM U CXeMOW MH(OPMAITMOHHOU PabOTEHI;

— olecreyeHne ToCcyAapCTBEHHBIX OPraHOB M HaceleHusi ctpaH Kac-
MUICKOTO PEerrMoHa dKCTPEHHON MH(opMaruel 0 BOSHUKHOBEHUH M Pa3BU-
THHA ONACHBIX U CTUXUUHBIX MOPCKUX T'MAPOMETEOPOJOTHYECKUX SIBICHHIA,
JAaHHBIMH 00 SKCTPEMaJbHBIX YPOBHSX 3arpsS3HEHUS MOPCKOW CpeJlbl, BKITFO-
Yasg oOecrieyeHrne aBapUiHO-cIacaTeNbHBIX paboT W MEpOIPHUATHH MO JTUK-
BUJIALIMU NOCJIEACTBUN YpE3BBIYANHBIX CUTYALMH MPUPOIHOrO WM TEXHO-
TEeHHOTO XapaKTepa Ha MOPCKOM MOOEPEXbe U B YCThIX PEK.

BaxxHoll cocTaBistoniell KOMIUIEKCHOTO MOHHUTOPHUHIA OKpY>KaroIleH
cpensl Kacmmiickoro Mopst sBisieTcs MOHUTOpPHHT ypoBHs Kacmmiickoro
Mopsi. Hmke monpoOHee paccMarpuBaeTcs 3Ta mpobieMa.

3.2. K ucropuu opraHu3aniu MHCTPYMEHTAJBHBIX HA0II01eHHIT
3a ypoBHeM Kacnmiickoro mopst

[lepBbie cTanuoOHAapHBIE THIPOMETEOPONOTUYECKUE HAOIIONEHHUS Ha
Kacnmiickom mope Opiim BeImoHeHBI B XVIII Beke BOGHHBIM BpadoMm
. Jlepxe, xoropsiii B 1732 1. mpoBen ux B Acrtpaxanu, baky, JlepOente,
Huzogoii I[Ipuctanu u B ycree p. Cynak. [lepBeie MeTEOpOIOrHUECKHE CTaH-
uuu Ha Kacnuiickom mope (1827—-1830 rT.) OTKpBIBAINCH Pa3TUYHBIMU Be-
JIOMCTBAaMH U BBIIIOJHSIN OTPAHUYEHHBIN KOMIUIEKC HAOMIOACHUH.

Pa3BuTHe MeTONOB HAOIIOACHUH 32 YPOBHEM MODPS UMEET IJTUTEIbHYIO
uctopuio. [lepBrie HHCTpYMEHTANbHBIE HAOIIOACHHUS HAJ YPOBHEM BOJIBI B
nenbre Bonrm B Actpaxanum Obutn HadaTel B ampene 1770 r. akameMukoMm
C.JI. I'menuHbBIM, a mepBble UCTOPUYECKUE U JHUTEPaTypHbIC CBEICHHUSA 00
ypoBHe Kacrus Obutn cobpansl akan. H.B. XaHBIKOBBEIM U ONHMCaHEI B €T0
Tpyae «O mepemexarouiuxcs H3MeHeHMAx ypoBHsA Kacmmiickoro mops»
[32]. OH xe mpeyIoKmI BoI00aTaHCOBBIM METOJT UCCICAOBAHMS AT O0BsIC-
HEHUs TIPUIHH KojieOanwit ypoBHs Kacmutickoro Mops.
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Perynspusie mHCTpyMEHTAIbHBIC HAOMIOICHNS 3a ypoBHeM Kacmmiicko-
ro MOps BIEpPBBIE OBLIM OpraHU30BaHbBl MO WHHUIIMATHBE aKaJeMHUKa
3.X. Jlenna, xoropeiii B 1830 r. mocraBun B bakuHckoi Oyxte (M. bannos)
IIBE TIOCTOSTHHBIE Mapku (oTMeTKH) [13]. Mi3sMepeHus MpOBOIUIHCH C TTOMO-
IIbI0 BOJOMEPHOM pelku. OTH HAONIOACHUS Jajld  BO3MOXKHOCTH
AWM. MuxaiineBckomy B 1932 r. BOCCTaHOBUTH HETPEPHIBHYIO KPUBYIO KO-
nebanuit ypoBHs Kacrmiickoro mops 6omee uem 3a 100 met [17]. C 1830 mo
1832 1. »TH HAOJFOACHHS HOCWIIM ITH30INIECKUN Xapakrep, ¢ 1837 r. Oputn
CHCTEMAaTHICCKUMHU, a peryisipHbiMH ctamu ¢ 1890 r. Ilo wmHUIIMATHBE
H.M. ®wmnmnosa HaOMIOeHAS 32 YPOBHEM MOPS MPOBOIMIHCE B AcTpada-
ne (1850-1883 rr.) u Jlenkopanwn (18691882 rT.).

Cucrematnueckre MHCTPYMEHTAIbHBIE HAOIIOACHUS 32 KOJICOAHUSIMHU
ypoBHs Kacnwuiickoro mopss B Maxaukane u B Kyynu-Mask Hawamuce B
1900 r. B 1915 1. 6611 oTKpHIT TOCT B KpacHoBoAcKke (HbiHE TypkMeHOamn),
a B 1921 r. Obimu oTKpBITEI TOcThl Poprt-IlleBuenko u Kapa-boras-I'om.
Habnronenus 3a ypoBHEM MoOps Ha MpaHCKOM MoOepexbe (DH3enn) ObLIH
Havatel B 1904 r. Ilocie 3Tor0 OBLTO OTKPHITO emle OOJBIIOE KOJIHMYECTBO
MTOCTOB, HEKOTOPBIE U3 HUX MPOCYIIECTBOBAIN Hemonro. HanbompIee grcio
YPOBEHHBIX TOCTOB (Topsiaka 78) mpuxomwiock Ha 20-30 rT. mpouuioro
crostetus (Tadi. 3.1).

Ta6nuua 3.1. CeTb BOAOMEPHBIX MOCTOB 3a NEPNOA UHCTPYMEHTamNbHbIN
HabnoaeHun 3a yposHem Kacnuiickoro mops [18]

No MyHkT HaGnoaeHunA FNoabl paboThbl
1 Anapxa 1963—-1992

2 Anekcangp-ban 1937-1960

3 Anatbl 1932-1954

4 AnLwepoH 1912-1941

5 AnepoHckasi 1984 — H.B.

6 0. Aptema 1940-1966

7 Actapa 1912-1916, 1930-1975
8 AcTtpabap, 1853-1883

9 Baky (bannos) 1900 — H.B.

10 BekTalwu 1930 — H.B.

11 Buptoubs koca 1892-1945

12 BpsHckas koca 1931-1958

13 BypyHuyk 1937-1939

14 ByxTta BekoBuya 1935-1942

15 BanpgosaH 1946-1950

16 ["aHIOLWKWHO 1933-1940
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Tabnuua 3.1 (npodosmkeHue)

Ne MyHKT HaGnogeHus MNoabl paboThbl

17 MacaH-Kynu 1938-1951

18 naeHbI Cynak 1932-1943

19 OepbeHT 1925-1957

20 [xopart 1935-1941

21 XKanban 2004 — H.B.

22 >Kunas koca 1935-1937

23 0. XKunowm 1924 — H.B.

24 U36epr 1949-1980

25 0. VIcKycCTBEHHBIN 1941 — H.B.

26 Kapa-boras-lon 1921 — H.B.

27 Kanamkac 2005 — H.B.

28 Kaparickuin masik 1976-1988

29 Kapa-CykyT 1948-1954

30 KapLum 1936-1938

31 Kengepnu 1935-1956

32 Kuann-byp (CunasaHb) 1936-1938, 1957-1959

33 Kunaun-Kyn 1930-1944

34 Kunaun-Cy 1942-1958

35 KunbruHka 1940-1955

36 Koca Apa 1957-1968

37 KpacHosopfck 1915 — H.B.

(TypkmeH6aLum)

38 o.KynaruH 1947-1951

39 o.Kynanbi 1936—-1992, 2004 — H.B.

40 3.0.KynTyk (Hedpteuana) 1916-1917, 1927—1947,
1948-1988

41 Kyprysyn 1940-1943

42 KypuHckas koca 1952-1962

43 Kyynn-Masik 1900-1917, 1921 — H.B.

44 TNaraHb (Kacnwuiickuin) 1935-1949, 1976 — H.B.

45 JleHkopaHb 1869-1981, 1905-1916,
1936-1938, 1978 — H.B.

46 Maxaykana 1900 — H.B.

47 o.HedtaHble KamHu 1953 — H.B.

(Hedbt.Jawnapbi)
48 HwnsoBasa npucTaHb 1936-1942, 1945-1963
49 Hoywexp 1945-1946
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Tabnuua 3.1 (okoH4aHue)

Ne MyHKT HaGnogeHus oAbl paboThbl
50 0. OrypumHckumn 1938 — H.B.

51 12-a OrHeBka 1954, 1977-1988
52 Mexnesu 1925-1952

53 o.lMNewHon 1929 — H.B.

54 MpopBsa 1933-1940

55 0.Capa 1921-1955

56 Caprtac 1930-1938

57 CapbiTaw 1948-1958

58 0.CsuHoOM 1954-1992

59 Cymraut 1948 — H.B.

60 o.ToneHun 1937 — H.B.

61 0.YKaTHbIV 1951-1964

62 YcTbe Kypbl 1925-1935

63 dopT-LeByeHo 1921 — H.B.

64 deTncoBo 2007 — H.B.

65 YenekeH 1913-1963

66 YenekeH (acTakaga) 1963 — H.B.

67 0.YeyeHb 1921-1923, 1931-1956
68 Yuknwnsap 1912-1917

69 o.Yucras 6aHka 1941-1958

70 3.B.Wanbira 1953-1964

71 3.0.lWWanbira 1950-1953

72 LLleByeHko (AkTay) 1961 — H.B.

B rons! rpax1aHcKoi BOWHBI 3aKPBUIACH BCE TUAPOMETEOPOIOTHUECKHE
CTaHIMH, 3a UCKIIoueHueM Maxaukaibsl. BoccTaHOBIEHNE U pa3BUTHE CETH
THJPOMETEOPOJIOTUYECKUX CTaHIMA Hadaloch € opraHusanuu B 1922 T.
THIPOMETEOPOIOTHIECKOH ¢y k0bl B Azepoaiimkane. C 1929 mo 1936 r. Ha
BceM nobepekbe Oblla co3[aHa CeTh THAPOMETEOPOJIOTHYECKUX CTAaHIUN U
MIOCTOB.

Hawnbomee WMHTEHCHBHO CeTh HAONIONCHHUN 3a YPOBHEM MOpSI pa3BHUBa-
Jack ¢ MOMEHTa opranuzanuu [ uapomereoponornueckoit ciryxos1 CCCP B
nepuoa ¢ 1929 no 1937 r. B ato Bpems mo Bcemy mobepexpro Kacmuiickoro
MOpsi OBIIIM OTKPBITHL BOJOMEPHBIE IIOCTHI, HEKOTOPBIE U3 HUX ACHCTBYIOT 10
HacTosmero BpeMeHnu. Ha puc. 3.1 npuBezeHa cxema pacnooKeHHs THAPO-
JIOTHYECKHX MocToB Ha KacnmiickoM Mope.
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Dnesapuatan Orveaxs

A OcTpos YratHei

KacnuRcKnR » MCKYCCTBEHNMIR OCTROR
A Oc1pos YncTon banrw
OcTpos Kynans &y

* Dcrpos Tonexkn

EpAncran Koca Popr-lieavesno Capuiraw
# OcTros Yevens \Auuy (WesusHKo)
Anoncanap-Gelt
Maxaysans Kangepnu
WsSepSaw (Habeopr) Ans

Yarkne
Aot w o

Bexaaw Kypryayn

Husonan MpucTans
Knnurwrns

Knana-Eypy (Crasans) Kapa-boraafon
Axopat OcTpos ApTEMa Kapum “Kyaunyn
Cywaran Anwepom
Bany «QcTpo MunoR
He@TAMEIE Kamuu

o CemnoR oCTpOB
Yoree Kype ‘Ocrpau KynarwH Henexewn ~ ARSAXE

3R ocTorsin KynTyx (acravaaal
Kypmhcran Koca OrypHHHCKAR oc‘rpoeﬂ
A
Nenxopans OcToos Capa
AcTapa

YurMwinap

Swizenn (Nexnesn) k. e Facan-Kynn

o2 B

Puc. 3.1. CxemMa pacnonoxeHus ypoBeEHHbIX NOCTOB Ha Kacnuickom
Mope [6]: gencteytowme (1), BekoBble (2), 3akpbiThie (3).

Tpataa

3.3. Ha0uoneHus1 HaJl KOJIeOAaHUSAMHU YPOBHSI MOPS

Habnronenus Hax KONeOaHUSIME YPOBHSI MOPSI TIPOU3BOMISATCS HA CIIEIIU-
aIbHO 00OPYZIOBAaHHOM YPOBEHHOM MOCTy. OTCUETHI YPOBHS MPOU3BOISATCS
OT YCIIOBHOH, IMOCTOSTHHOW JJIsi TaHHOTO YPOBEHHOTO ITOCTa MOBEPXHOCTH,
Ha3pIBaeMOM HyJieM nocta. [1o ycTpoHCTBY pas3jiMyaroT: peeyuHble, CBaiflHbIe
pecyHble TIOCTHI, a TaKXKe YPOBEHHBIC IOCTHI C YCTaHOBKOW CaMOmKCLa
ypOBHsI MOpsi. PeeuHbie ypOBEHHBIE MOCTHI COOPYKAIOTCS OOBIYHO B MOPTaX
y mpuriay0boro Gepera m 000pYAYIOTCS TIOCTOSTHHBIMA METAJUTMYCCKIMH BO-
JOMEpPHBIMH peiikaMu ((QyTIITOKaMH).
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C 1961 r. Ha Mopsx Poccum ycTaHOBIIGH eQWHBIA HYJb IOCTa, MPE-
CTaBJIAIONIUI €ANHYIO YPOBEHHYIO TIOBEPXHOCTbh, OT KOTOPOH MPOMU3BOIAUTCS
OTCUET ypOBHS MOps Ha BceX ypoBeHHbIX noctax. Ha Kacnuiickom mope 3a
€JIMHBIN HYJIb TIOCTa MPUHSAT TOPU3OHT, Jiexkamuid Ha 28,00 M HMKe HyJA
Kponmranrckoro ¢yTmroka, KOTOpBIH (QHUKCHPYET MOJOXKEHHE HYJIEBOM
MOBEPXHOCTH CHCTEMBI aOCOMIOTHBIX OTMETOK BbIcoT Poccum (banrtuiickas
cucreMa BeIcOT). OTMETKH (BBICOTHI) perepoB Ha HyseM KpoHIITaaTckoro
(yTIITOKa MPHUHATO HA3bIBaTh aOCONIOTHBIMH OTMETKaMH, WM OTMETKaMU
(BeIcoTamMn) B banTuiickoit 1977 r. cucteme koopauHat BeIcoT. Ecnu oTmeT-
KH perepoB HE OMpeeNieHbl OTHOCHTENhbHO Hys Kpormraarckoro ¢yr-
mTOKa (penepbl YpOBEHHOTO TIOCTa HE CBA3aHBI HUBEIUPOBKOH C perepamu
roCy/IapCTBEHHON HHUBEIMPHOM CETH), TO OTMETKH HX, a CIelI0BaTeNbHO, U
OTMETKHU HyJIEH MIOCTOB IPUHATO HA3bIBAaTh YCIOBHBIMHU [26, 27].

B cBsi3u ¢ TeM, 4TO HyJIb BOJIOMEPHOU peliKi HEBO3MOXKHO COBMECTUTH
C HyJIeM II0CTa, MOCcJie €€ YCTAaHOBKU MPOU3BOIUTCS HUBEIHMPOBAHUE C Iie-
JIBIO ONpEENIEHUs IPUBOJKU — MPEBHIICHUE HYJIA peiiKu Haa HyJeM IocCTa.
Jis Ka)XI0T0 YPOBEHHOTO TIOCTa JTOJDKHBI YCTaHABITUBATHCSI OTMETKH yPOB-
HS — OTMETKH, MPEBBIIICHNE KOTOPHIX HIIH TMaJeHHe HIDKE KOTOPBIX, BIEYET
3a co00i1 onacHble B JTaHHOM paifOHE MOCIIEICTBHUS.

HenpepriBHbIE HAOMIOACHUS 32 YPOBHEM MOPS IIPOU3BOATCS MO CaMO-
nrcity ypoBHS Mops (CYM). HambGomnee pacmpocTpaHEHHBIM SIBIISIETCS TI0-
MJIaBKOBBIN camonucell. [[puHuun AeicTBUsI €ro OCHOBaH Ha MEXaHUYECKOM
npeoOpa3oBaHUK BEPTUKAIBHBIX MEPEMEIICHUH HaXOMASAMIErocss Ha MOBEPX-
HOCTH BOJIBI MOIUIABKA B MPOIIOPIUOHATBHBIE MIEPEMEIEHHS 1epa, 3arrChl-
BAaIOIIETO X HA IuarpamMmHyto JeHTy. [Ipubop ycranaBnmBaetcs Haj cre-
LIUAIBbHBIM KOJIOJLIEM, CBSI3aHHBIM C MOPEM M 3aIlMIIAIOIIUM MOMJIABOK OT
BO3JIEMCTBHSA BOJH M oOMep3aHus. JlaHHBIe 00 ypOBHE 3allMCBIBAIOTCA Ha
JIEHTY, C KOTOPOW M CHIMAIOTCS TIOKAa3aHHUS yPOBHSI.

[Ipu oTCYTCTBHM caMoOmKCLIa OTCYET YPOBHS OCYIIECTBISETCS MO (yT-
HITOKY, MPUKPEIUIEHHOMY K JK€CTKOMY OCHOBAaHMIO, WM IIEPEHOCHOM pelike
B COOTBETCTBUHU C HAHECEHHBIMU HA HUX JIelIeHUAMU. OTCUETHl B CAHTUMET-
pax MpOU3BOAT B OCHOBHbBIE CHHONTHYECKHE CPOKH 10 MOCKOBCKOMY Bpe-
MEHH.

[lepsuunas 0OpaboTka HAOMIONEHUHN IO pelike 3aKIF0YaeTCsl B CIEIY-
fomeM. [Ipu BomHEHNH ypOBEHH OTCUMTHIBAIOT B MOMEHTHI IMPOXOXKICHHS
Yyepe3 peiiky BEpIINHBI U TOJOUIBBI BOJHBI, IPU 3TOM JAENA0T TPU Maphl OT-
CYETOB, TMOCIIE Yero MOJy4YeHHbIE NaHHble HenatT Ha 6. [lpu npuBeneHun
CpeIHETo OTCYeTa IO peike K HYII0 MocTa K HeMy IpHUOaBIIIeTCs TIOMpaBKa.

IepBuunas 0OpadoTka 3amucu Ha jeHTe CYM COCTOUT U3 CIICIYIOIINX
3TaroB: IPOBEpKa U NCIPABJICHHUE 3aMMCH Ha JIEHTE; ONpeIeIeHNE Ha 3aliCH
TOYEK, COOTBETCTBYIOIIMX MOMEHTAM IIeJIBIX YacoB (pa3MeTKa); CHATHE TI0-
kazauuit CYM (opAMHAaT) B MOMEHTHI IETBIX YacOB M TPHUBEICHUE HX
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K HyJIO IIOCTa; ONpEAEICHHEe MaKCHMaJbHBIX 1 MUHHMAJIBHBIX YPOBHEH 3a
CYTKHU.

3.3.1. [IpuBeeHue ypoBHEMEPHBIX IOCTOB K eINHOM
BBICOTHOM OCHOBE

Opranmzanus ['uapomereoponorudeckoit cimyx061 CCCP oOycnoBmina
HEOOXOIUMOCTh IPOBEICHUS OTCUETOB YPOBHS MOps, U3MEpPAEMBIX Ha IIO-
CTax, PacloJOXKEHHBIX B Pa3IMYHBIX pallOHaX KacIHUHUCKOTO MOOEpexbs, K
€IMHOM MCXOAHOH IIOCKOCTH, TaK KaK IO ATOrO BPEMEHH €IUHON CHCTEMBI
BBICOTHBIX OTMETOK HE CYIIECTBOBANIO M KAXKABIA BOAOMEPHBIN MOCT HMEIN
CBOM ycnoBHBIA Hysb mnocrta. [lo Hagama XX Beka HHCTPyMEHTAJIbHbIE
HaOJIroeHNs 32 YPOBHEM MOpS MPOBOJMIUCH Pa3HBIMH BEIOMCTBAaMH, IO-
9TOMY OpraHM30BaHHBIE MU BOJOMEpPHBIE IOCTHI MMEIN CBOM YCIOBHBIE
CHCTEMBI BBICOT, YaCTO HE COMOCTaBHMBIE MEKAY COOOM, YTO CYIIECTBEHHO
CHIKAJIO UX MPAKTUYECKYIO 3HAUUMOCTb.

Ho 1961 r. Ha moGepexne Kacrms cymiecTBoBano HECKOIBKO HE CBS-
3aHHBIX MEXIY COOOH CHCTEM BBICOT: YEPHOMOPCKAs (OTHOCHTEIBHO YPOB-
Hs YepHOro Mops, pacCUUTaHHOrO Mo baTymu), B OCHOBE KOTOPOW JIEKHUT
BOJHAsl HUBEJIHUPOBKA, BbINOJHEHHass B.A. 3enunsiM [7,8]; cuctemMa BbICOT
1950 r. — cucrema BoicoT Katanora I'maBHOro ynpaBlieHHs] T€0JE€3UN U Kap-
torpaduu (I'YI'K) uzganus 1949-1952 rr.; BeZOMCTBEHHbIE, B TOM HYHCIE
OCHOBaHHBIC HA HUBEJIMPOBKE BoeHHO-TOMOrpadnueckoro ymnpapieHus, Uc-
XOJIHBIMH perepaMu KoTopbix ciyskat penepa III u 1Y kmaccos, He BkIItO-
yenHsle B Karanor I'VI'K.

OTCyTCTBUE €IMHOW CHUCTEMBI BBICOTHBIX OTMETOK M HaJM4YHe Ha KaX-
JIOM YPOBEHHOM IOCTY CBOETO YCIOBHOTO HYJISl MOCTa MPHUBENIO K HEOOXO-
JVMOCTHU TIPUBEJCHUS HAOIIONEHUH 32 YPOBHEM MOpsi, IPOBOJUMBIX B pas-
JUYHBIX YacTAX W palioHaX KacHHMUCKOro MoOepexXbs, K eAWHOMY HYIIO
YPOBEHHOT'O IOCTA.

B 1961 r. Habmonerns B 31 myHkTe ObUTH cBeneHBI B Kartanor B eau-
HOH CHCTEME BBICOT PENEpPOB M YCTAHOBJIEH €IMHBbIM Hynb nocrta Kacnwmii-
ckoro Mops Ha 28,00 M Hmke Hyns Kponmratackoro ¢yTmToka (cpenHuii
B3BEIICHHBI ypoBeHb Mops 3a 1940-1955 rr.). XapakTepucTUKH YpPOBHS
MOpsl JArTCsi B MPEBBINICHHAX HAJ €IWHBIM HYJIEM II0CTa, PaBHBIM
-28,00 M BC otHocutensHO Hynst Kponmranrckoro ¢yrmroka — bantuii-
cKol cucteMsbl BeICOT 1950 r. DTa OTMETKa YPOBEHHOU MOBEPXHOCTHU SIBIISI-
eTcs «HyJIeM IIIyOMHB» BCeX HaBUTalMOHHBIX KapT Kacnmiickoro mops. Ka-
yecTBO HaOmoneHuil B KaTanore He oleHuBanoch. I'JaBHOE JOCTOMHCTBO
Karamora cocrtosizio B cucTeMaru3aniy HaOMIOACHUH M pacdeTe MPUBOJOK
YPOBHEHN MOps A IepecyeTa B €AMHYK CUCTEMY BBICOT Hyss mocrta Kac-
MUICKOTO MOPSL.
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B 1964 r. W.H. JIykuabiM Obu1 m3man KaTamor ypoBEHHBIX HaOIIOze-
HUH TUAPOMETEOPOSIOTHYECKUX CTAHIMI M TIOCTOB, PACIIOJIOKEHHBIX Ha
Kacnuiickom Mope, rae Obuin 00OOIIEHBI YPOBEHHBIE HAOIIOACHUS 10
1960 r., omHaKO OHM HE OBLTH eIlle MPUBEICHBI K eANHOMY HYITIO Ttocta [15].
Brenennas ¢ 1 saBaps 1979 r. cucrema BeicoT 1977 roma — ['maBHast BRICOT-
Hasg ocHoBa CCCP 1977 r. (I'BO 1977 r.) — B mpakTUYECKUX LEISIX HE HC-
MOJIE3YETCSI U OTMETKH BCEX YPOBEHHBIX IOCTOB MPHHHUMAIOTCS B €IUHOM
cucreMe BbicoT 1950 rona.

Brepsble yBsi3ka HyJIeld ypOBEHHBIX MOCTOB Kacnuiickoro Mopsi MeTo-
JIOM BOJHOTO HHBEIHUpPOBaHUs Obla BeimonHeHa B.B. boprcoBsiM 3a nepuon
¢ 1916 mo 1935 . u B.A. 3ennnbm ¢ 1936 mo 1938 . [7, 8]. B pe3ynbrare
BBHITIOJTHEHHBIX pabOT OTMETKH BCEX HYJIEH BOIOMEPHBIX PEEK YPOBEHHBIX
MOCTOB OBUTH OTpE/ENeHBl B CPABHEHUH C HYJIEM PEWKH YPOBEHHOTO MOCTa
Baky, mpuHsATOrO B KayecTBe OMOPHOTO. PacXoKAeHHWS OTMETOK HyJei
MocToB, paccuntaHHbIXx B.B. bopucoBsiM u B.A. 3eHHHBIM, COCTaBISIH
4-5 cm.

[lpu opraHw3amuu HaONIOJIEHUH 32 YPOBHEM MOpS MPEIBAPHUTEIHHO
MIPOBOJIATCS PEKOTHOCITMPOBOYHBIE pa0OTHI, 000PYIYIOTCS TIOCTHI HAOJIOIE-
HUH 1 OCYIIECTBISIETCA UX BHICOTHAS MPUBS3KA.

[IpuBs3ka penepoB BOJAOMEPHBIX MOCTOB K banTuiickoil cucreme BEICOT
BEITIOTHSIETCS TEOMETPUIEeCKHM HuBenupoBaHueMm [V kiacca mpu paccros-
Huu 1o periepa 10 kM u HuBenupoBanueM 11 knacca nmpu GonbIIUX paccTosi-
HUSX B IpSAMOM M 0oOpaTHOM HampamineHusx [3, 7-10, 16, 19, 26]. Pacmpo-
cTpaHeHue banTwiickol CHCTEMBI BBEICOT Ha perepbl BOJOMEPHBIX IOCTOB,
HaXOZSIINXCS Ha HEJAOCTYITHBIX JJISI TEOMETPHUIECKOTO HUBEIMPOBAHUS Me-
crax (Ha OCTpOBax, CIEHUAJbHBIX MIaT(hopMax U T. II.), IPOU3BOAUTCS BOJ-
HBIM HUBEJHPOBAHHEM OT JIBYX OEPErOBBIX IOCTOB B COOTBETCTBHUH C TPeOO-
BaHUSAMH HOPMAaTHBHBIX IOKyMeHTOB Pockaptorpadmm m Pocrumpomera.
[lepenaua BBICOT Ha penepbl BOJOMEPHBIX TTOCTOB MOYKET TAaK)K€ OCYIIECTB-
JIATBCS C MTOMOIIBIO CTYTHUKOBBIX T'€0AE3MUECKHUX CPEICTB.

B 1975-1980 rr. penepa BOAOMEPHBIX MOCTOB MOBTOPHO IMPHUBSI3bIBA-
nuck K ['ocynapcTBeHHON cucteMe BhICOT («omoxa 1977 r.»). B pesymnbrare
HUBEIUPOBaHUS penepoB B pernoHe Kacnuiickoro Mops (3anmanHoe mobepe-
Kb€) TMTOCTHI MOTYYNITH H3MEHEHHE BBICOTHBIX OTMETOK OTHOCHTEIBHO «3I10-
xu 1950 r.» B penenax ot +2 g0 +15 cm.

Brinonnennoe B 1970-e roasl reoMeTpuueckoe HUBEJIUPOBAHUE Ha 3a-
nagHoM moOepexxbe Kacnuiickoro Mopsi U mocienyromiee HUBETUPOBOYHOE
YpaBHHBaHHE CETH M3MEHIIN BBICOTHBIE OTMETKH PErepoB. V3meHeHne ot-
METOK OBLIO CBSI3aHO C TOBBIIICHUEM TOYHOCTH HHUBEIMPOBAHWS U BEPTHU-
KaJIbHBIMU JBIDKCHHUSIMHU pernepoB 3a nepuoa 1950-1977 rr. B 1o xe Bpems
Ha BOCTOYHOM To0epexbe Kacruiickoro Mops 1o pa3indHBIM IPUIHHAM B
1970-e rr. HUBENMpOBaHUE HE MPOBOAMUIOCH. [l03TOMYy B HacTosIIee BpeMs
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Ha KacnmiickoM Mope Ui pacdeTra ypOBHS MOPS CYIIECTBYET JIBE CHCTEMBI
BBICOT: cUcTeMa BBICOT 1950 r. [uiss BOCTOYHOTO MOOEPEkKbS U CUCTEMa BbI-
cor 1977 r., BBeneHHas ¢ 1 ssaBaps 1979 r., [uis 3amaHOro NOOEPexkbsl.

OTCyTCTBHE €IMHOTO TOMOTrpauIeckoro OOOCHOBAaHUS YPOBEHHBIX
HabmoaeHnit Ha KacnuiickoM Mope IpHUBOAUT K PasHOCTSIM MEXIy CpeIHU-
MU TOZOBBIMH BBICOTaMH YPOBHSI BOCTOYHOTO U 3aIaIHOTO TOOEepEe Uil HHO-
rma 10 30 cm. IlosToMy aiis BOJOMEPHBIX ITOCTOB 3aMamHOTO ITOOECPEKES
BBOJISTCS TIONIPABKH, YTOOBI BCE JIaHHBIC HAONIOJCHUH MPUBECTH K «IIOXE
1950 roma».

3.3.2. O BBeleHUM NONPABOK HA BEPTUKAJIbHbIE TEKTOHUYECKHE
ABMKEHHSA

CoBpeMeHHBIE TEKTOHWYECKHE IBIKEHHS Ha mobepexne Kacmmiickoro
MOpSI IPUBOJSAT K BEPTUKAIBHBIM TEpEMEIICHUSIM HyJe (yTIITOKOB BOJO-
MEpPHBIX TIOCTOB, YTO HAJIO YYUTHIBATH IPH OIICHKE COBPEMEHHBIX KoyeOa-
HUW YypOBHSI MOpsi. MHEHHUS UCCIEIOBATENEH OTHOCUTENBHO MEPEMELEHUS
HyJlell BOJIOMEPHBIX ITOCTOB U MX HAINPaBJICHHOCTH BCIEACTBHE TEKTOHHYE-
CKHMX JBI)KECHHMH JI0Xa MOpsl pacxonsarcs. Bmecte ¢ Tem, ecau paccMaTpu-
BaTh OTHOCUTENBHBIE IBUKEHHS HYJIEH BOJIOMEPHBIX MTOCTOB, TO BHUAHO, YTO
OLICHKH, MOJYYEHHBbIC Pa3HbIMH aBTOpaMH, coBmanarT. Ilpu 3ToM oTHOCH-
TEJIbHOE BBICOTHOE TIIOJNIOKEHHE HyJIeH YpOBEHHBIX TOCTOB Maxadkaa,
®opr-1lleBuenko, Kyymu-Mask u TypxmenOamm (KpacHoBoack) n3MeHs-
I0TCS OYeHb He3HauWTenbHO. Hamboree cCyIiecTBEeHHBIE TEKTOHUYECKIE
nIBUXeHUs HaOmonanuchk B paiione 'MC baky, riae npoucxoauio OTYeTIIu-
BOE€ OmyckaHuhe Hyjs (yTmroka (okojio 1 cM B rox), MpOUIABIIEECS IO
1978 ., mocne dYero HampaBieHHE BEPTUKAJIBHBIX CMEIICHUN TOMEHSIIO0
cBoii 3Hak. 3a mepuoa ¢ 1830 mo 1977 r. nyns Bakunckoro gyTmToka omy-
cruicsa Ha 50 cM, a olIee CHIKEHUE YPOBHS Mops cocTaBmio 3,2 M. JIu-
HEWHBIA TPEHJ| TEKTOHUYECKOTO CMENIEHUs HyJIs nocta B baky 3a nepuoj c
1900 mo 1939 r. cocraBun 0,64 cM B Ton (mo maHHeIM Karajora 1964 r.
[15]). AHamu3 BepTUKAIBHBIX IEPEMEIICHUN HyJIed BCEX OCHOBHBIX BOJO-
MepHBIX NocToB Kacnmiickoro Mopsi CBUIETENBCTBYET O pa3HOHAIPABIICH-
HOCTH 3THX ABW)XCHHMU B Pa3JIMUHBIX YaCTAX MOPS U O pa3IMuYHON CKOPOCTU
MepeMenieHni Ha KaKJOM YPOBEHHOM IOCTY 32 MHOTOJIETHUN TIEPUO/I.

B coBpeMEeHHYI0 Te0JIOrMUECKyl0 SIOXY pa3HOHAIPaBICHHBIC BEPTH-
KaJIbHBIE CMEIIEHHs JHA KaCMUHCKOW BIAJAWHBI, 00yCIOBIEHHBIE TEKTOHH-
YEeCKMMH MPOLECCaMH B Pa3IMYHBIX €€ YacTAX, B OONBIIMHCTBE CIy4aeB HeE
npeBbIaoT £2,5-5,5 mm/ron [24, 33]. B konme 1970-x rr. ObIIO TaKkxke OT-
MEUYEHO W3MEHEHUE HAIIPaBJICHUS BEPTUKAJIBHBIX [BHWKEHUH B IyHKTax
@opr-IlleBuenko u KpacHoBojck. Pacueramu COBpPEMEHHBIX CKOpOCTEH
BEPTHKAIIGHBIX JBIKEHUH 36MHON KOpHI Ha moOepexbe Kacrumiickoro mops
3aHUMAJIICh MHOTHE aBTOPBL.
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B.A. ArmommoB u E.U. ®emopora [2] mcciaemnoBamy BepTUKAILHBIC TIc-
peMenieHus HyJIel BCEX OCHOBHBIX BOJOMEPHBIX NI0cTOB Kacnuiickoro Mopst
MyTeM aHajii3a Napajule]bHBIX YPOBEHHBIX HaOmronenuit 3a 1900-1945 rr.
Boamoct ®opr-1lleBueHKO SBISIICS HanOoOJIee YCTOHIMBBIM, MO3TOMY OBLIT
MPUHAT B Ka4yeCTBE HEM3MEHHOT'O NP MCCIIEA0BAaHUH JBU)KEHUS IPYTHX pe-
ek. MccrnenoBaHus moka3and, 4TO MOJIOKEHHE HyJsl MocTa Maxaukana 3a
nepuon 1900-1945 rr. ocraBaioch MPakTUYECKU HEU3MEHHBIM, HE3HAUU-
TellbHOE MOoAHATHE cocTaBisuio Bcero 0,05 cMm B roa, Hy’ds nocta KpacHo-
BOJICK MMOAHUMAJICS B cpenHeM Ha 0,23 cM exXeroaHo, a Hyjb nocTtoB Kyymu-
Mask u baky omyckancsi, cooTBeTcTBeHHO, Ha 0,53 u 0,47 cm B roa. Ilo-
IpaBKa, COOTBETCTBYIOMmIas ckopoctu omyckanus 0,47 cM, Oblna mpUHATA
BO3MOXKHOM Jutst baky u st mepuoza ¢ 1866 mo 1900 r. [l nepuoaa 1830—
1865 rr. BEICOTHOE TOJIOKEHHE YCIOBHOTO HYJsS ¢yTmroka 1920-1928 1., k
KOTOPOMY OTHOCHJIMCH BCE HaONIONCHMS, CUUTAJIOCh HEU3MEHHBIM, TaKUM
Kak B 1866 roxmy.

[IpuHnMNIMaNBEHOE 3HAYEHHE BBOJMMBIX MOMPABOK 3aK/II0YalIoCh B TOM,
YTO OHU INPUMEHSUIMCH HE K OTMETKaM HyJs (pyTIITOKA, a K OTCYETaM BBICO-
ThI CTOSIHUSI YPOBHS BOJIBI HaJl HYJIEM, OTMETKY KOTOPOl aBTOPBI IPHHAMAIIN
MTOCTOSTHHOH, MOJIYIeHHONW TOYHBIM HHUBEIHpoBaHUEM B 1928 romy, korga Ha
nocty bannoB mpic ObLT ycTaHOBIIEH HOBBIA QyTmiTok (-28,73 M B UepHo-
MOpPCKOH cucteme BbIcOT). Takum 00pa3oM, aBTOPHI IIPEJIOKUIN BBOIUTH
MOTIPaBKH K 3HAYEHHUSIM YPOBHS, BBIpAXKEHHBIM B UepHOMOpPCKOH cucteme
BBICOT (B KaueCTBE HEU3MEHHOTO MPHHAT ypoBeHb 1928 r.). ABTOPHI 32aHOBO
NEPECUUTAIN CPEIHUE MECSYHbIE U CPEIHHE TON0BBIC 3HAYCHUSI YPOBHS 110
nanHbiM baky ¢ 1830 mo 1945 r. ¢ yueTom Bcex NMPUHSATHIX UMM HCIIpaBJie-
HUH, TOTIOJIHEHUI U BBICOTHBIX ITOMPABOK.

YuuTeiBas BepTUKAIbHBIE JehopMaIiy 3eMHOW KOPHI B paifoHe Ariiie-
poHCKoTO T-Ba, ['.P. bperman [3] Takxke mpwien K BRIBOIY O HEOOXOIAMO-
CTH BBOJUTH TMOMPABKU B OTMETKH CPETHUX TOJIOBBIX YPOBHEH, MTOTYYEHHBIX
no HaOmroIeHusAM Ha BoxmocTax. Tak, s Boanocra baky (baumoB Meic)
omyckaHue HyJs GyTmToka Obio oreHeHo B 0,16 cMm B rox (okxoisio 1 cMm 3a
kaxzasie 6 ner) HayuHast ¢ 1900 roxa.

WN.H. Jlykun [15] paccumTan CKOpOCTH COBPEMEHHBIX TEKTOHHYECKHX
IBIDKEHUH Ha moOepexbe Kacmmiickoro Mopsi, cOCTaBUBILHUE Ui BOANOCTA
baky 1,10 cm/ron, Maxaukana — 0,14 cm/ron, Dopr-llleBuenko —
0,09 cm/ron, Kyymu-Masx — 0,18 cm/ron, Kpacnosoack — 0,01 cm/roa. C
1900 mo 1939 r. onmyckanwue peliku Boanocra baky cocrasmsimo 0,64 cm/rom.
WN.H. JIykuH pekoMeHI0BaJl BECTU CHET IMOINMpaBOK K ypoBHsAM oT 1950 r.,
JUI KOTOPOTO MPUHUMATh UX PAaBHBIMU HYJIO, ISl TOCTEAYIOMIMX JIEeT — I10-
JIOKHUTENBHBIMU. JTa HEOOXOJUMOCTH CBSI3aHa C TEM, YTO OTMETKH HYJEH
BOJOMEPHBIX IIOCTOB, NMOMELICHHBIE UM B KaTanore ypoBeHHBIX Habmroxe-
HUH THIPOMETEOPONOTMYECKUX CTAaHIMH M TIOCTOB, pAaCHOJIOXKEHHBIX
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Ha KacmuiickoM mMope, manbel B cucteme BbIcOT 1950 r. OmHako B ypOBHH,
nomernieHapie B Karanor, monpaBku Ha TEKTOHUKY HE OBUIN BKITIOYCHBI.

K.W. CmupHoBa [28] oLeHMna CKOpOCTh BEPTUKAIBHBIX JABMXKEHUH
psAza BOIOMEPHBIX (PYTIITOKOB OTHOCHTENHHO (pyTmToka Maxaukama, ao-
CONIIOTHAsI CKOPOCTh [BIDKEHHS KOTOPOrO0 TPUHHUMAJNACH IOCTOSHHON
(-1,4 mm/ron). PacueTsl mpoOBOIMIMCHE METOJOM BOJHOTO HHUBEIHUPOBAHMS,
CyTh KOTOPOTO COCTOUT B ONPEJICIICHUH TPEBHIIIEHUI YPOBHS OJHOTO ITyHK-
Ta HaJ APYTUMH WIIN MPEBHIIICHNH yPOBHS B HECKOJIBKUX ITyHKTaX HaJ €lId-
HBEIM HyJeM Mops. [lo 9eThlpeM OCHOBHBEIM YpPOBEHHBIM TIOCTaM OBLIN
MOJTyYeHBl CIENYIONINEe CKOPOCTH BEPTUKAJIbHBIX JBIDKEHWA: baky —
-1,03 cm/ron, Maxaukanma — -0,14 cm/ron, KpacHoBomck —0,04 cm/ronm u
®dopt-1lleBuenko — -0,07 cm/ron. IlonyueHHbIe HaHHBIC TTO3BOJWIN CIEIATh
BBIBOJI O HAJIMYMK HEOJHOPOJHOCTH BEPTHUKAIBHBIX JBUKCHHUN 3€MHOU KO-
pel. Ha AmnmepoHckoM 1-Be OHH OOJIbIIE, YeM Ha BOCTOYHOM H CEBEPHOM
mobepexpsax Mopsa. K.M. CmupHoBa, kak u panee [.P. bperman, caenana
MPEOI0KEHUE, YTO HAOI0JaeMble BEPTHKAILHBIC TBUKCHUS 36MHOHN KO-
PBI B paifioHe ATIIEPOHCKOTO I1-Ba IMMPOUCXOAST HE TOJIBKO 32 CUET TEeKTOHU-
YeCKUX JBW)KCHUH, HO U B CBS3M C IOCIEACTBISMHE TOOBIYN HEPTH U ra3a co
JTHA MOpsI, IPUBOASIINMU K OCEJAHUIO 3€MHOM MOBEPXHOCTH U CKIMAEMO-
CTH TIOPO/I.

ITo pacueram C.H. Kpwurkoro u mp. (1975 r.), omyckanne baknHCKOTO
¢yrmToka 3a mepuon 1900-1969 rr. cocraBuno B cpennem 0,73 cm/ron.
[Mompaska mis nepuona 1940-1965 rr. npunsTa paBHou 1,29 cm/rox, a mis
1890-1899 rr. ycrnoBHOo paBHo# 0,42 cm/rox (cpemneit 3a 1900-1939 rr.).
BBenenue mompaBok Ha W3MEHEHHE BBICOTHOTO IIOJNIOKEHHS bakwHCKOTO
(GyTIITOKA, UMEIONIETO HAauOO0Jee JUIUTENBHBIN sl HAOIIOACHUH, TO3BOJIH-
JI0O TIPUHSTH €r0 B Ka4eCTBE OMOPHOIO IyHKTa yYPOBEHHBIX HAOIIOJCHUH.
[TonpaBku Ha omyckaHue Hyls bakuwHckoro ¢yrmroka mociue 1965 r. He
BBOJIMJINCH BBHUJIY TOTO, YTO YBEJIMUEHUS PA3HOCTU OTMETOK YPOBHS IO BOJ-
nocty baky ¢ npyrumu Boanoctamu nocie 1965 r. He HabIIOAATIOCH.

OtMegast pa3HOOOpA3HBIN XapaKTep BEPTUKAIBHBIX IBIKECHUN moOepe-
*bs1 Kacmiickoro mopsi, C.B. ITo6emonoctieB [23—25] paccuuTan CKOpOCTH
aOCOJIFOTHBIX BEPTHUKAIBHBIX TIEPEMEIICHUI HyJell BOJOMEPHBIX IOCTOB.
OTu mepemenieHus coctaBuian B Maxaukane (3a nepuon 1900-1977 rr.) u
®opr-llleBuenko (3a mepuox 1921-1977 rr.) 0,15 cm/ron, B KpacHoBozacke
(1915-1977 1r.) 0,24 cm/rog u B Baky (1900-1977 rr.) -0,56 cm/ron. C 1938
mo 1967 r. mabmronancst 30-meTHHH Tepuoa HanOoJee aKTHBHBIX BEPTH-
KaJIBHBIX cMemeHuit OeperoB Kacmmiickoro wmopss B paiioHe baky
(-8,1 mm/rom), Maxaukansr (1,9 mm/ron), @oprt-LleBuenko (1,9 mm/ron) u
KpacnoBoacka (3,0 mm/rox). Kak ormeuan C.B. [TobenoHocnes, 3a mocnen-
HUE TOIbl M3MEHUJINCHh HANPAaBJICHHUS BEPTUKAIBHBIX JBIKEHUN B ITyHKTaX
®opr-IIeBuenko u KpacuoBozck u 3ame ek B Maxaukane u baxy.
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B [23] momydeHo, 9TO K0eOaHUS CPEIHETOIOBBIX BEPTHUKAIHHBIX CMe-
menuit B 1990-2000 rr. Ha cemu myHKTax mobepexns Kacmuiickoro mops
cocraBisuin He Oonee 0,5 cM. B HacTosimiee Bpemst y4eT BEpTUKAIbHBIX JIBH-
KEHHH 11e1eco00pa3HO MPOBOIUTE C TIOMOIIBIO METOJOB CITyTHUKOBOW T€0-
TIe3UH.

3.4. CoBpemMeHHOE COCTOSIHUE YPOBHeMepHoii cetn Ha Kacninu

CymecTByiomasi ceTb HabIoAeHUH, OCOOCHHO B MEJIKOBOIHBIX TpPYI-
HOJOCTYIHBIX paiionax CesepHoro Kacmus, B TOM 4duciie ¥ Ha mobepexbe
Pocculickoit @enepanuu, HEIOCTATOYHO IOJHO OTPAXAET CIOKHBINA PEKUM
ypoBHs Mopsi. KonnuecTBo ypoBHEMEPHBIX MOCTOB 3a MOCJIETHHE TOJBI CO-
KpaTWiIoCh 10 TaKOil CTENEHH, YTO HE MO3BOJSIET KOHTPOJIUPOBATh YPOBEHb
Mopsi Ha BceM nodepexbe Kacnuiickoro Mopsi, B pe3yJIbTaTe 4ero ypoBeHb B
pa3IMuYHBIX pailoHaX MOpS HM3BECTEH HE TOYHO. B TeueHHe INTENBHOTO
BPEMEHH OTCYTCTBOBaJIM HaOmroneHus B BocToYHOM yactu CeBepHoro Kac-
IIUs1, B HACTOSIIEE BPEMsl 3[1eCh CTAJIM OTKPBIBATHCS 110 HHUIMATHBE 1 uapo-
MeTcTyk0bl KazaxcTana ypoBeHHbIC HA0JI0IaTeIIbHBIC ITYHKTHI.

Ho 1991 r. Ha Kaciuu BBINOJNHAINCH MOPCKHE THAPOMETEOPOIOTHYE-
ckue HaOironeHus Ha 23 OeperoBbIX, OCTPOBHBIX M YCTHEBBIX CTaHLUSAX H
MoCTax, U3 KOTOPhIX 6 HaxoqWIKCh Ha Tepputopuu Poccun, 16 — Ha Teppu-
Topusix AzepOaiimkana, Typkmennn u Kasaxcrana. ObmerocynapcTBeHHas
cucrteMa HaOmoJeHni 3a 3arps3HeHneM Ha Kacnuum oOecrneunBaina HaOo-
neHus Ha 212 cTaHIUAX B TPHOPESKHBIX paiioHAX M B OTKPBITOM YaCTH MOPS.
Ha Bcex cTaHIMAX BBIMOJTHSIIUCH KOMIUIEKCHBIE THIPOXUMHYECKHE HAOIIO-
JCHUSI 1 HAaOMIOACHUS 32 COACPKAaHMEM 3arps3HSIOIIMX BEIIECTB, B T. 4. 3a
cofepkaHueM He(TSIHBIX yIIeBOAOPOIOB U (eHosoB B Boje. Kpome Toro,
BBITIOTHSUTUCH CYZOBbIe HAOJIIO/IEHNUS Ha 8 BEKOBBIX pa3pe3ax.

[Mocne pacnaga CCCP eanHas rocyaapcTBeHHasl HaOMoAaTeNbHast CETh
paszenuiachk MeXAy He3aBHCUMBIMH rocynapctsamu Kacnmiickoro peruosa.
Cetp npuOpPEXHBIX MOPCKUX CTAaHLUH M IIOCTOB B OCHOBHOM COXPaHWJIACh,
HO €€ TeXHHYECKOE OCHAILlEHHE OCTaBIIIET XKeNaTh Jydiero. Bomnpoc penpe-
3€HTATUBHOCTH TAaK)K€ JOCTATOYHO CIIOXKEH M TpeOyeT MOCTOSIHHOTO BHUMa-
Hus co croporsl HI'MC. HecoBepIieHCTBO CBSI3M M TEXHUYECKOTO OCHAITIE-
HUS MOPCKUX NPUOPEXKHBIX THIPOMETEOPOJOTHUECKUX CTAHIUM M ITOCTOB
0COOEHHO OTpaKkaeTcsl B MEPUOJ JEHCTBUS CTUXHUHHBIX THAPOMETEOPOIOTH-
YECKUX SIBIICHUH, KOTJa Pa3BUTHE SIBIICHUS ONEPEKACT BPEeMsl IPOXOKIACHHS
nHGOpMAIMK 110 KaHajlaM CBSI3U. DTO 3aTPYyJHSAET CBOCBpEMEHHOE olecre-
4YeHue MHQopManueld pyKoBOISIIMX OPraHoB O HamOojee OMAaCHBIX ydacT-
Kax 3aTOIUICHUM.

Crnemyer OTMETHTh, YTO B PE3yJIbTaTe PE3KUX M3MeHeHui ypoBHs Kac-
MUKACKOr0 MOps Ha NPOTSKEHMM XX CTOJIETHS CETh YPOBEHHBIX IIOCTOB,
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PacToI0KEeHHBIX Ha TIO0EpeXbe U OCTPOBaxX, CO BpeMeHeM MeHsutack. OaHu
MOCTHI TMEPEHOCHIIUCh B JIPyrHe€ MecTa, APYTHe JTUKBUIUPOBAINCH. OTH
W3MEHEHUs! OBIIM CBS3aHBI C 3aTOIJICHHEM WM OCYIICHHEM MOOEpexbs B
TIEPUOIBl aHOMATIFHBIX KOJIE0aHMIA YPOBHSA, a TaK)Ke C XO3IHCTBEHHBIMH I10-
TpeOHOCTAMH B HHUX. 3a MEpPHOJ HHCTPYMEHTAJIbHBIX HaONOJEHUH 3a
ypoBHeM Mops, mpoBoauMbix Ha Kacrmmu ¢ 1830 r., ¢pyHKkumonupoBaio B
cpenreM o 70 BogomepHbIX ocToB 1 ['MC, paboTaBIINX B pa3HbBIE TOJIBL.

B nacrosmee Bpems Ha mobepexne Kacrmiickoro Mopst meicTByroT 22
MMyHKTa HaONIOACHWM, B T. 4. Ha mobOepexkbe Poccum uersipe: Maxaukana,
Jlarans, o. Tronenwmii, o. MckyccrBennsiil; B KazaxcTaHe ceMb MyHKTOB:
JKan6aii, Akray, @opr-IlleBuenko, @etrcoro, Kamamkac o. bombmoit [1erm-
HOM, 0. Kynaner; B Azep6aiixane nsate myHKToB: baky, Cymraur, Jlenko-
panb, Hedrsusie Kamuu, o. XKunoii; B Typkmenun mects myHKTOB: bekrarn,
Kapa-boras-I'on, TypkmenOammu, Yeneken, Kyynu-Mask, o. OrypurHCKHiA

BoccTaHoBneHHE M ONTHMHU3ALUSA CETH MPUOPEKHBIX U OCTPOBHBIX
CTaHLHUI C yYETOM COBPEMEHHOW T'MIPOJIOTHYECKONH OOCTaHOBKH M, B 4acT-
HOCTH, HEOOXOJUMOCTH MOHUTOPUHTA YPOBHSI MOPSI COBPEMEHHBIMH TEXHH-
YeCKUMH CpEICTBaMU W TNPHOOpaMu SBISIETCS ONHOW W3 HEOTIIOKHBIX H
KU3HEHHO BaXXHBIX TMPAKTHYECKHX 3a7lad Bcex rocynapctB Kacmmiickoro
peruoHa.

HocraToyHo miioTHas HaONIOAATeNbHAS CETh UMEETCA JIMIIb B JENIbTe
Bonru, toe B HacTodiiee BpeMsa HaxoguTcs 16 OCHOBHBIX M JTOTOJIHHUTENb-
HBIX THJPOJIOTHYECKUX MOCTOB, PACIOJIOXKEHHBIX BJIOJIb OCHOBHBIX BOJOTO-
KOB AenbTHI (puc. 3.3).

IMunpomornueckne HaOmMOAeHUS B YCThAxX Tepeka n Cyrnaka obOecriedn-
BaeT yCThEBasl TMAPOJIOTHYECKAs CeTh U3 IIECTH TMIPOIOIMYECKUX IOCTOB
Harectranckoro LII'MC: nsate B yctbe Tepeka u oqun — B ycThe Cynaka. On-
HAKO OHU HE MTPOU3BOISIT HAOIIOJCHIS 32 YPOBHEM MODSL.

3.5. MOHUTOPHHTI cpeHero YpoBHsI MOPSI N0 JAHHBIM
CIYTHHKOBOI aJbTHMeTPHH

YHHUKAIBHOCTh JKOCHUCTEMBI W OmopecypcoB Kacmuiickoro mops Ha
(OHE aKTHUBU3ALUU XO3SAUCTBEHHOW JACATEIBHOCTH, OCOOCHHO JOOBIUU
YTIACBOJOPOJIOB, OCTPO CTAaBHT BOMPOC  KOHTPOJIS U TMPOTHO3a €ro
cocrosHusA. Ha ¢oHe cokpamaromieiics ceTd THUIPOMETEOPOIOTHIECKUX
HaOIOACHUA Ha MOOepe)be U akBaTopuu Kacmuiickoro Mopsi, MOPaJIbHO U
TEXHUYECKH YCTapeBIIEero O0OpyAOBaHUS, CIOXKHOCTEH OOMEHa TaHHBIMH
MeXy rocyaapctBamMu Kacnmiickoro permona Bce 0osee IMIMPOKOe pacipo-
CTpaHEHHe ISl UCCIIeIOBaHNs TUHAMHUKH BoJl Kacmuiickoro Mops moiyduna
CIIyTHHKOBAs abTuMeTpus [4, 12, 22, 29, 34, 35].
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Puc. 3.3. M'mgponornyeckas ceTb HabntogeHun B yctee Bonru.

HULl «Ilnaneta» sABIAE€TCA OCHOBHBIM IOCTaBLUIMKOM CIIyTHHUKOBOM
nH(pOpMaINK, TaHHBIE W MPOAYKIHS KOTOpPOTo 1Mo peruoHy Kacmmiickoro
Mopst uctons3yiores ['uapomernenTpom Poccun, 'OMHom, KaciMHUIL u
JIPYTHMH OpPraHU3alUsAIMU. JlaHHBIE CITyTHHUKOBBIX HAOJOJCHUIA CPEIHETO H
BBICOKOT'O pa3pelIeHMs HCIIOIb3YTCS 11 MOHUTOPUHIA COCTOSIHUS YCThEB
pek u akBaTopuii Kacnmiickoro mops ¢ 2001 rona.

Metoapl CIyTHUKOBOTO HUBEIHMPOBAHUS UCIOJIB3YIOTCS IS TMPUBSI3KU
ypoBHeMeEpHBIX ycTpoicTB. B 2002-2004 rr. B pamkax npoekra «OreHka
M3MEHYMBOCTH 0a30BBIX TEPMOTHIPOIMHAMUYECKHUX MapaMeTpoB Boj Kac-
MUHACKOTO MOpPSI ¥ €€ BIMSHHSA Ha 3BOJIIOLHIO €T0 3KOJOTHYECKOTO COCTOs-
HUS» OBLI OPraHW30BaH IMOCTOSIHHO ACHCTBYIOMIMNA KOMIUIEKCHBIA CITyTHH-
KOBBIM MOHUTOpUHT Kacnuiickoro Mopsi, KOTOPhI BKIFOYAl U CITyTHUKOBYIO
anpTEMeTpuio [4].
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Hauunas npumepHno ¢ cepenunsl 70-x rr. npouwioro crojerus Ha Kac-
MUHACKOM MOpE MPOBOIMINCH aBUAIIMOHHBIE HAOIONEHUS 3a 3arps3HEHHEeM
MTOBEPXHOCTH MOPSI He()TAHON IIIEHKOH, KOTOpble OXBAaThIBAIM B OCHOBHOM
aKBATOPUU MOPCKUX HE(TSHBIX MPOMBICIOB. HeckonbKko mo3ske Uit uccle-
JIOBaHHS YCTHEB PEK OeperoBoil M menb(OBOIl 30HBI CTalla HCIOIb30BATHCS
KocMudeckas porocheMka. OCHOBHBIM MPEIMETOM STHX HCCIEIOBaHUHA ObI-
T TeoMOP(HOIOTHYECKHE TIPOIIECCH B MPUOPEIKHOM 30HE B CBS3M C KojieOa-
HUSIMH YPOBHS MODSI.

Opnolt u3 BaxHBIX mpoOieM Kacrmus siBisercs mpoOiema MoTydeHus
COMOCTAaBUMBIX JAHHBIX MPUKACIUNCKUX CTpaH MO ypoBHIO Mops. Panbiie
3Ta mpobiieMa pelanach ¢ TOMOIIBI0 TOPOTOCTOSIIETO M HE 0Y€Hb TOYHOTO
METO/a BOAHOW HUBEIUPOBKU. B HacTosiee Bpems sl 3TOM LEIU UCIIONb-
3YIOT METO/bI CITyTHUKOBOM T'€0Ze3UH Ul ONpeNeleHNs] POCTPaHCTBEHHO-
T'O pacIpeieleHns yPOBHSI MOPSL.

Crnenmanuctel 'OMHa coBmecTHO co cnenmanuctamu Pockaprorpaduu
pa3paboTany TEXHOJIOTHIO, WCIIOJNB3YIONYI0 CIYTHUKOBBIE CHCTEMBI
GPS/TJIOHACC mis npuBsI3ku HyJIeH ypOBHEMEPHBIX ITOCTOB K banrwhii-
CKOH CHCTEME BBICOT. BBUI BHITIONHEH KOMIUIEKC T€0/Ie3MUeCKuX paboT 1Mo
MIPUBSI3KE PETIEPOB U HYJIEH MOPCKUX YPOBEHHBIX CTAHIIHI U MTOCTOB CEBEPO-
3anmaaHoro nobepexbs Kacmuiickoro Mopst K eAMHOW BBICOKOTOYHOM TOCy-
JapCTBEHHOM CIIyTHUKOBOM BBICOTHOM ceTu Poccum [22]. ns sToil menu
ObUTM WCIONB30BaHBl M3MEPEHHs C aMepHuKaHO-(hpaHIy3CKOTO CIYTHHKA
Topex/Podeidon, obecnieunBaroniero BHITOJIHEHHE AWCKPETHBIX U3MEpPEHUIH
BBICOTHI TIOBEPXHOCTH MOPSI C TOYHOCTHIO 2 CM TpU 1-CEeKyHIHOM OCpeiHe-
HUM ¥ UMEIOLIEero Ha OOpTy ammapaTypy AJsi OpeneieHust OpOUTHI ¢ TaKoH
K€ TOYHOCTBIO B peasibHOM MacinTade Bpemeru (puc. 3.4).

Kpome toro, 'OMHoM B 2002 T. OBLIM MPOBEACHBI OIECHKH IIIOMIATH
3aToruIeHus 1eibT Boiru (pu mpoXoKJeHHH BeCEHHeTro maBojKa) u Tepeka
(B X01€ SKCTPEMAIBHOTO BBICOKOT'O JIETHETO ITABOKA).

Hcnonp3oBaHue CIIyTHUKOBOM albTHMETPUH MO3BOJISIET HE TOJIBKO BOC-
MOJIHUTH MOTEPI0 TPAJAUIMOHHON WH(GOpPMAIMK, HO M UCCIIEJOBATh HU3MEH-
YUBOCTh YPOBHS U AMHaMUKU Kacnuiickoro Mopsi Ha BCceil ero akBaTOPHH.
CryTHHKOBasi anbTUMETpus 00JanaeT OONBIIMMH BO3MOXXHOCTSIMH W TIpe-
MMYIIECTBAMH II0 CPaBHEHHWIO C HA3eMHBIMH CPEICTBAMH HAOIIOJICHUI.
[Ipexne Bcero, 3T0 MTHOBEHHAsI CbeMKa OOIIMPHBIX aKBATOPUIl MOPSI, BBICO-
Kasi ONEPaTHBHOCTh TOJYYEHHS JaHHBIX, BO3MOXXHOCTH €KEIHEBHOT'O IIO-
BTOpa HaONIOJEHWH, BBICOKOE TPOCTPAHCTBEHHOE pa3pelieHne, BO3MOXK-
HOCTh OpTaHM3allM{ OIEPATUBHOTO KOMIUIEKCHOTO MOHUTOPHHTA MODS.
[Nepeuncnennsple (HakTOPHI JENAOT JaHHBIE CIYTHUKOBBIX HAOJIOJCHUH BBI-
coK02(p(peKTUBHBIMH TSI MOHHTOPHHIA M NPOTHO3MPOBAHUS THAPOMETEO-
pornorudeckoro cocrossHust Kacruiickoro Mopsi.
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Puc. 3.4. CnyTHuKoBasi ceTb penepoB MOPCKUX YPOBEHHLIX NMOCTOB Ha
ceBepo-3anagHom nobepexbe Kacnuiickoro mops: 5532 — Homep nyHkTa,
penepa; ®AIC AcTpaxaHb — NYHKT CMYTHUKOBOW ceTw; ['p. pn. — penep
YPOBEHHON CETMU.

s monuTopuaTra ypoBHS Kacmuiickoro Mopst Oblia co3/1aHa KOMITHIO-
TepHas 0a3a NaHHBIX AIBTUMETPUYECKUX M3MEPEHHI BBICOTHI OBEPXHOCTH
Mops 3a iepuoa ¢ 1993 mo 2000 r. [Ans cozganus 6a3pl JaHHBIX ¢ TOMOLIBIO
CYB dBASE III Plus ucnonp3oBanuch NpeABapUTENbHO 00pabOTaHHbBIE
JaHHBIC AIBTUMETPUYECKHX HM3MEpEHUi, mnoiydeHHsle u3 ['eopusmueckoro
uentpa PAH. T'ogoBasi cepus anbTUMETPUUYECKUX H3MEPEHUM Ha BOCHBMU
TpeKax, MEepeceKaloUIMX OTKPBITYI0 4acThb MOps, BKIoYaeT 36 mocienoBa-
TEJNBHBIX [UKJIOB C OOIMUM YHCIOM u3MepeHuid 6osee 20000. 13 sTux naH-
HBIX OBUIM OT(UIBTPOBAHBI CIydaliHBIC «BBIOPOCHD, CBSI3aHHBIE C BO3/Eii-
CTBUEM Pa3IUYHBIX BO3MYIIAOIMUX GakTopos (puc. 3.5).
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TOPEX /Poseidon u Jason-1

S

Puc. 3.5. PacnonoxeHne Tpekos cnyTHMKoB Topex/Podeidon u Jason-1
ansa Kacnuickoro mopsi.

3HaueHMs CPeTHUX TOJOBBIX ypoBHe# Kacrnuiickoro Mopsi, mosrydeHHbIE
10 JaHHBIM YPOBEHHBIX IIOCTOB M MO AIbTUMETPUIECKIM M3MEPEHUSM, TEC-
HO CBSI3aHBI MKy C000ii; KO3 GUIMEHT Koppesiuu paseH 0,97,

TexHOMOTHSI CITyTHUKOBOH albTHUMETpUM Oblla TakXKe MpHUMEHEHa
TpyIIoi cnermuanmucToB A3sepbadimkana, Poccum, Wramuun n @panmuu B
pamkax mpoekta ALTICOR B 2006 r. nnst u3MepeHus] ypOBHS MOPS BCETO
Oacceitna Kacnus [35]. C aroif nenpto B nopty AnmepoH (A3sepOaiimkaH)
ObLTa OTKPBITA OMOPHAs MUJIOTHAS CTAHIUS MO W3MEPEHHUIO YPOBHS MOPS C
[eNbI0 CO3JaHMsA KadeCTBEHHOH 0a3bl JaHHBIX I KOHTPOJS pPEe3yIbTaTOB
CIYTHHKOBOW anpTuMeTpuu Ha Kacmumiickom Mope mpu mposeaeHuu GPS
HU3MEPECHUM.

B [12] pa3paboTaH anropuT™M perHOHAIBHOIO aIallTUBHOTO PETPEKUHTA
(ananmuza (opMBI OTpaKEHHBIX WMITYJIBCOB albTHMETpa) sl 00paboTKH
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JAHHBIX CIYTHUKOBOW aIbTUMETPHH, CO3/IaHBI CIIEIHAIN3UPOBAHHBIE 0a3bl
JAHHBIX AIBTUMETPUYECKUX M3MEPEHUH U 1udpoBas MOJENb CPEIHUX BbI-
cotr Mopckoi moBepxHoctu (BMII) Kacnuiickoro mops. Brmepseie Obu1o
[IPOBEICHO HCCIEIOBAHUE CE30HHOU U MEXT0A0BOM U3MEHYMBOCTH YPOBHS,
CKOpPOCTH HPHUBOJHOIO BETPa, BBICOTHI BOJIH M JUHAMUKH IOBEPXHOCTHBIX
TeueHUM I pa3nuuHbix yacted Kacnuiickoro mops (Bkirodast 3anuB Kapa-
Boras-I'ox) ¢ ucmonp30BaHreM CITyTHUKOBBIX aTbTHMETPHUYECKUX JaHHBIX.

Ha ocHoBe aHanu3a MeXroloBOil U3MEHYMBOCTH YPOBHS MOpS IO JaH-
HbIM QJIBTUMETPUYECKUX H3MEPEHHUH BBIICIEHB mepuoasl pocta YKM
(1992-1995 u 2000-2005 rr.) u mamenus (1995-2001 u 2005-2012 rr.).
s KaxXmoro neproaa pacCuuTaHbl CKOPOCTH U3MEHEHHS YPOBHS, KOTOPHIE
BapbupoBayin oT +20 10 -22 cMm/Toz.

Jns ananmuza MeXrogoBOM U CE30HHOM m3MeH4yuBOCcTH YKM myumne
BCET0 MOIXOJAT NaHHbIe cTyTHUKOB Topex/Poseidon u Jason-1, Tak xak oHH
MPEICTABISAIOT COOOH HENPEPBIBHBINA U HanboJee IUIMHHBIN 110 BPEMEHH Psij
n3mepenuii (¢ ceHTsI0ps 1992 r. mo aBryct 2002 r.) ¢ BO3MOKHOCTBIO €TI0
MPOJJICHUs] TaHHBIMH ciyTHUKa Jason-1 (¢ sHBaps 2002 r. mo HacTosIee
Bpems) [12] (puc. 3.6).

-26.7 -26.4
1 L |

ABCONTHEIA YPOBEHL MOPA (M)

"*.?a
yo-
=

%J‘j.

!

i

ki

)
=1

-27
1 \I
=
Z
&
A &
==
Y
-

W

-27.3
|

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Bpemsa (rog)

Puc. 3.6. NameHunBOCTL abCOMOTHOrO YpoBHsT Kacnuickoro mopsi (M) 3a
nepvog ¢ sHBaps 1993 r. no aekabpb 2003 r. No AaHHBIM anbTUMETPUYECKMX
namepeHuin cnytHukos Topex/Poseidon 1 Jason-1 (CMHWI LBET) U AaHHBIM
YPOBHEMEPHbIX NOCTOB (KPaCHbIN LBET).

Ha ocnoBe 3Toii nH(popMaIuu ObUTH TMOTYYEHBI OLIEHKH CKOPOCTH H3-
MEHEHWMsI YPOBHS B pa3HbIX yacTsax Kacmmiickoro mops (Tabm. 3.2).
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Ta6nuua 3.2. CKopoCTb M3MEHEHMS YPOBHS B pa3HbIX YacTsx Kacnuickoro Mopsi
Nno AaHHbIM anbTUMeTpUYEeCckux uamepeHun [11]

BpeMeHHOI CKOpOCTb U3MEHEHUA YPOBHA, cM/rof,
WHTepBan CeBepHbiit CpeaHun HOHBIN Mope
Kacnun Kacnun Kacnun B LIesioM
OkrsGpe 1992 - 188+1,8 | 222417 | 204%24 | 20422
mMapT 1995 .
Hos6pb 1995 — 242+20 | 17424 | -261+21 | -23,1£24
ceHTA6pb 1996 .
Okrsibpo 1997 — 25410 | 69+20 | -63+21 | 53%21
nioHb 1998 .
Aexabpe 1998 - 7913 | 67%16 | -125:18 | 91£19
anpenb 2001 .
Dekabpb 2002 —
nekabps 2003 1. 119+24 11,8+1,7 17,5+29 13,7+ 2,3

Jns 3anuBa Kapa-boras-I'on BbiJieNieHbl EPUOJIbI 3alIOJIHEHUS 3aI1MBa
Mopckoit Bomoit ¢ 1992 mo 1996 r. u MOBHIIEHUS YPOBHS CO CKOPOCTBIO
168 cm/ron, a Takxke mepuonbl pocta (2002-2006 rr.) n mageHus (1996—
2001 u 2006-2012 rr.) TIOCIIE BBIXOJIa BOXHOTO OajlaHca 3aJiiBa Ha €CTe-
CTBEHHBIN pexxuM. IIpu 3TOM CKOpOCTH M3MEHEHMH YpPOBHS 3aMBa BapbU-
poBanu ot +7 10 -20 cm/roa. Co3aana pernoHanbHas Mojaenb cpeaanx BMIT
Kacnuiickoro Mops, Ha OCHOBE KOTOPOH MoKa3aHa MPOCTPaHCTBEHHAsI HEO/-
HOPOJHOCTb CKOPOCTH MEXI00BOM M3MeHUMBOCTH Y KM, KOTOpas XopoIio
corjacyercs ¢ OCOOCHHOCTSIMH THUAPOJOTMYECKOTO pexunma Mopsi. Kpome
TOTO, aBTOpaMH OBLIH TIOCTPOEHBI KapThl BEPOSTHOCTH MaKCHUMaJIbHOTO PO-
CTa WIHA NaJCHUS YPOBHS U YCTAHOBJIEHO, YTO 30HBI C MAKCUMAaJbHOU H3-
MEHYMBOCTBIO YPOBHS pacroyioKeHbl B 3anaanoil yactu Oxuoro Kacrus u
B 10ro-socroyHoi yactu Cpennero Kacous [12].

Jns uccnenoBaHusi CHHONTUYECKON U3MEHUYMBOCTH AUHAMHUKHU IOBEPX-
HOCTHBIX TeueHui Kacnuilckoro Mopsi MCIOJIb30BAIUCh KapThl CUHONTHYE-
CKOW TUHAMHUYECKOW Tomorpaduu, KOTopas OmpelesseTcs Kak Cylepro3u-
IUsl  CPeNHEKIMMATUYeCKOW JIWHAMHYECKOH Tomorpaduu W aHOMAJIHIA
ypoBHsA. B kauecTBe CpeIHEKIMMATHYCCKOW IWHAMHYECKOH Tomorpaduu
st Kacnuiickoro Mopsi UCTONB30BAIKUCH PE3YyJIbTAaThl PACUETOB YPOBHS IO
TpEeXMEPHOH THAPOAMHAMUYECKONW OApPOKIMHHONH MOJEIH CO CBOOOTHOM ITO-
BEPXHOCTBIO, CO3JJaHHON COTPYIHHKAMH JTa0OPaTOPHH MOPCKHX TMPHKIAI-
HbIX HccnenoBanuil ['unpomernentpa Poccun (2001 r.). YToOBI HCKITIOYUTH
B clly4ae He0OXOAUMOCTH MEXT0IOBYI0 H3MEHUMBOCTH ypoBHs Kacmuiicko-
ro MOps IJsl pacyeTa aHOMAJIUN YPOBHS IPENaraercs HCIONb30BaTh MO-
JIeTb CpeHEH BBICOTBI MOPCKOW MOBEPXHOCTH, pa3paboraHHyto B ['eodusu-
yeckoM 1ieHTpe PAH (puc. 3.7).
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Puc. 3.7. Tonorpacusa noBepxHOCTM cpeaHero ypoBHs Kacnumnckoro mops
(M) OTHOCKTENBHO NMOBEPXHOCTM annunconaa.

Kpome Toro, Ha OCHOBE TaHHBIX CIIyTHHUKOBOH aJIbTUMETPUU BIIEPBHIE B
Poccun mpoBeneH aHanmu3 CE€30HHOM M MEKTOJOBOM M3MEHYHMBOCTH CTOKA
Bonru no u3aMeH4YMBOCTH BBICOTHI BOAHON MOBEPXHOCTH B ycTbe peku. Ilo-
Jy4dCHHBIC JaHHBIE CPABHUBAINCH CO CPEAHEMECIYHBIMH BEJIMYUHAMU COPO-
ca Bomel B ctBOope Bomrorpaackoit ['9C. 3hPeKTHBHOCTS KOMILIEKCHOTO
MoHuTOpuHra Kacnuiickoro Mopsi no AaHHBIM CIIyTHUKOBOW aJbTHMETPUU
MoKa3aja, YTO MOJYYCHHBIN OIMBIT MOKET OBITh IEpEHECeH Ha MHOTHE BHYT-
peHHME U OKpauHHbIE MOpsI Poccun.

B Teo¢pusuueckom nentpe PAH B pamkax mnpoektoB Poccuiickoro
¢donaa ¢pyHIaMEeHTaIbHBIX HCCIEIOBaHUM Oblta cozmana MHTerpupoBaHHas
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0a3a maHHBIX cIyTHUKOBOH ampTumerpun (MBJICA). [Tpunmmm mocTpoeHus
HNBJICA moxkazan Ha 6mok-cxeme (puc. 3.8). UBJICA 3apeructpupoBaHa B
locynapctBenHOM peructpe 0a3 naHHBIX B DepepalibHOM areHTCTBE MO UH-
(OpMAaIMOHHBIM TEXHOJOTHSIM MHUHUCTEPCTBA HHPOPMAIMOHHBIX TEXHOJIO-
ruii u cBia3u  Poccuiickoir Denepammm  (cBuaerensctBo Ne 4989 ot
19.04.1999 r.).

Pesynbratsl
MOJICBHBIX PACyeTOB:

- BBICOTA FEOMIA;

- CpemHsis BBICOTA MOP-
CKOH MOBEPXHOCTH;

- BBICOTA [IPUJIBOB;

- aHOMAJIMH CHJIBI TS-
JKECTH;

Cpensss THHaMu4e-
ckasi Tororpadus

ITporpammHoe obecre-
YeHHe:

- OJIOK aHaM3a, BepH-
¢uxanuu u 06pabdor-
KH JIaHHBIX; -

- cHCTeMa YIpaBIeHHS
0azaMu JJaHHBIX;

- 610K popMupoOBaHUS
0a3bl JaHHBIX

HcxoHble TaHHbIE:
- BBICOTA MOPCKOH

MOBEPXHOCTH;
-BBICOTA BOJIHBI;
-MOJIyJIb CKOPOCTH

MIPHBOAHOTO BETpa

A 4

A 4

JlononHuTensHas
WurerpupoBanHas 6av3a HbopMALH:
TMons30BaTenu <—| 7aHHBIX cyTHUKOBOH - ry6uHa okeaHa
aJIbTUMETPHH - nanuble GPS- u3me-

peHwii U T.1.

Puc. 3.8. bBnok-cxema NBCA [12].

3.6. MOHUTOPHHTI 3arpsi3HEHHOCTH MOPCKOii cpeabl Kacnims

3arpsisHenue Boj Kacmnwmiickoro mopst 3a mocnennue 40 et Bo3pocio
BCIICJICTBUE AKTUBHOM XO3HCTBEHHOMN ACSITEIIBHOCTH HA €ro aKBaTOPUU U
Ha BO10cO0pHOI Tepputopuu [14]. 3aMKHYTOCTh MOPSI TIPEAOIIPEIENSET 10-
BBIIIICHHYFO ONACHOCTbH 3arpsi3HEHUS BOJHON Cpefibl U Oeperos.

Uro0b1 pa3paboTaTh cHCTEMY Mep, HallpaBIEHHBIX Ha MUHUMHU3AIUIO
MOCJEJACTBUM aBapUUHBIX CUTyallUi, TpUHUMAas BO BHUMaHUE TUJIPOMETEO-
POJIOTMYECKUE YCJIOBUSA PETUOHA, HAMYUE CUJ U CPEACTB, MPEAHA3HAUCH-
HBIX JUIS JIOKQIH3AIMA W JINKBUJAIUU Pa3iuBOB He(PTH, HEOOXOAMMO 0
BOZHUKHOBEHHSI aBApUIHON CUTYaIlUH CIENaTh OIIEHKH BO3MOXKHBIX TTOCIIE]I-
CTBHH Pa3NMBOB Ul 3KOCUCTEMBI pernoHa. C 3TOH Lenbi0 He00X0AUMO ISt
KQXKIO0T0 pEeruoHa POCCUICKOTro Ieibda, Tlie MPOBOASTCS PabOThI MO pas-
BeJIKe, TOOBIUEe WM TPAHCIOPTHPOBKE HE(TH, TPOBECTH OIICHKY PHCKa aBa-
PUITHBIX pa3IMBOB HEPTH.
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WHCTpyMEHTOM 171 Takoro aHajlu3a CIyXKHT DPAacUETHO-MOZAEIbHBIN
kommuieke (PMK) «SPILLMOD», co3nannsiii cneruanucramu ['OMHa nns
pelieHus 3ajay, CBSI3aHHBIX C OLIEHKOM paclpoCTpaHEHUs] aBapUUHBIX pas-
muBoB HepTH [21]. PMK «SPILLMOD» mo3BOJIsSIeT pacCUNTHIBATE Pa3Mephl,
TOJIIIMHY, KOH(PUTYypaIlUi0 W MOJOKEHUE HE(PTSIHOro pas3iiuBa B MOpE H
0TOOpakaTh pe3yibTaThl HA JICKTPOHHBIX kKapTax. B 2008 r. Obuia BBeneHa
B OIBITHYIO JKCIUTyaTallMI0 CUCTEMa ONEPAaTUBHOW MOJAEPIKKH pearupoBa-
HUS Ha aBapuiHbIC CUTYaIMH, CBSI3aHHbBIC C Pa3IMBOM He(TH U HedTenpo-
nykToB Ha Kacmuiickom mope, myteM pasmernieans PMK «SPILLMOD» Ha
BBIUHCIIUTENBHBIX cpencTBax [ mapomernentpa Poccun.

B 2012 r. na CeBeprom Kacrimu Obputr BO30OHOBIIEHBI MTOJTHOMACIITA0-
HBIE JKCIIEIUIIMOHHBIE UCCIEIOBAHUSA COCTOSIHUS 3arPsI3HEHHOCTH MOPCKOM
cpensl B ceBepo-3amaaHoil yactu Kacnmiickoro Mopsi B COOTBETCTBHU C
[IporpaMmoii MOHMTOPHHIA TPaHCTPAaHWYHBIX BOAHBIX 00bekTOB Kacmmii-
ckoro mops Ha 2012-2014 rr., yrBepxkaenHoit Pocrunpomerom. O0beKTOM
WCCIIEJOBAHNN B COOTBETCTBUU C JAHHOW MPOrpaMMOMN SIBJIAJIACh CEBEPO-
3anazaHas yacTh Kacnuiickoro Mopsi, orpaHU4eHHasi CO CTOPOHBI cyln Oepe-
ropou nuHuel B npexpenax Poccuiickoit denepanuu, a co CTOPOHBI MOPSL —
MEXyHapOJIHBIMH JIMHUAMU PAa3rpaHUUYEHHs] MOPCKOTO JHA B LENSIX HEOPO-
MOJIb30BaHUs, YCTAHOBJICHHBIMH B COOTBETCTBUU C COTJIAIIEHUSMHU, KOTOpPbIE
Poccuiickas ®enepanus 3axinrounia ¢ Pecrrybnukoii Kazaxcran u Azep0aii-
mxaHckor PecmyOnmkoit B mepuon ¢ 1998 mo 2002 r. [lanHas akBaTOpus
MMEHYETCSl pOCCHHCKHM CEKTOpPOM HeJpornoibs3oBanus Kacnuiickoro mops
(PCHII). CooTBeTcTBEHHO K TpaHCTPaHWYHBIM BOJIHBIM 0OBekTam Kacrmmii-
ckoro mMopst oTHocsiTest CeBepHblii 1 Cpennuit Kacnuii — yactu Mops, ume-
IOLIME YepThl COOCTBEHHOTO PEXHMMa, B MNpeAeiax KOTOPBIX PaCIOJIOKEH
PCHIL.

OcHoBHbIe 3a7aun [IporpaMMbl MOHMTOPUHIA TPAaHCTPAaHUYHBIX BOJ-
HBIX 00bekTOB Kacrnuiickoro Mops Ha 2012-2014 rT. onpeneneHsl Cieayro-
MM 00pa3oMm:

— BO300HOBJICHME CHUCTEMAaTHYECKUX HAONIOJNCHHUH 3a 3arps3HEHHEM
MOPCKOH cpelbl Ha BEKOBBIX paspe3ax CesepHoro Kacmus, rae oHu Oblin
peKpanieHsl B Hagane 90-X ro10B MPOIUIOro CTOJICTHUS,

— pacuMpeHue ceTH HaOII0ICHUN 3a 3arps3HEHHEM MOPCKOM Cpeabl 3a
CUeT CTaHIMMH, pacmoyniokeHHbIX mo nepumerpy PCHII, u craniuii mexmay-
HapoAHOH MPOrpaMMbl MOHUTOPHHTA;

— COBEPIIEHCTBOBAHME METOJOB M TEXHOJOTHI JUAarHo3a 3arps3HEHHO-
CTH, OIICHKH KauecTBa MOPCKON CPEIbl;

— YBEJIMUYCHHE MOJIHOTHI, TOCTOBEPHOCTH U 3HAUUMOCTH MH(POPMALIUH O
COCTOSIHMH U 3arpsi3HCHNH Kacmiiickoro Mopsi, TpeIoCTaBIsIeMOi TTOTpeOH-
TEJsIM;

— BBINIOJIHEHHE MEXAYHapoaHbIX 00s3aTenscTB Poccuiickoit ®enepa-
LIMU 110 OCYIIECTBJIEHUIO COBMECTHOIO MOHUTOpHHTa Kacnuiickoro Mopsi.
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B 2013 r. B pamKkax 3Toi MpOrpaMMBbI OBIITH TPOBENIEHBI TPHU IKCIIEIAH-
MM ¥ BBIOJHEH OONBIION 00beM J1ab0paTOpHBIX HCCIEAOBAHHM, B KOTO-
PBIX IPUHUMAIN y4acTHE CHEIMAIUCTHI ONEePaTHBHO-NPOU3BOJCTBEHHBIX U
HayuHbIX yupexaeHuil Pocruapomera: AcTpaxaHckoro u JlarectaHCKOro
HI'MC, KacuMHMUII, TOWH, nay4yHO-IPOW3BOACTBEHHOTO OOBECIUHEHUS
«Taitpyn». Ha ocHOBe mosyueHHBIX MaTepUalOB OBbUT MOATOTOBIIEH 4-
TOMHBI HaYyYHO-TEXHHUUYECKHH OTYET. DKCIEANIHOHHbIE Pa0OThI BBIIOIHS-
much B 10 paiioHax ¥ BKJIIOYAIH CEMb pa3pe3oB (B T. Y. TPU «BEKOBBIX») H
104 okeanorpaduueckux crannuu (puc. 3.9).
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Puc. 3.9. Cxema pacnonoxeHusi NyHKTOB HabMAEHWI 32 COCTOSIHMEM
1 3arpsi3HeHMeM TpaHCrpaHUYHbIX BOAHbIX 06bekToB Kacnuinckoro mopsi
B 2013 .
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DKCIIEeANITNOHHBIE PabOTHI BBHIMOTHUIMCH B TPU dTama. [lepBwrid atam
OXBaThIBaJ Tepuoi ¢ 18 uroyis mo 5 aBrycrta, BTOPOM — C 5 CEHTSIOpS 1O
2 okTs10ps, Tpetuit — ¢ 10 HOsOpst mo 16 nexadps 2013 r. Ha Bropom stane
HCCIIEIOBAHNUS NIPOBOJIMIINCH 10 HOJIHOM IMpOrpaMme, Ha HEPBOM U TPEThEM
— II0 COKpAIIeHHOH (JIeToM palloH HCCIeI0BAaHMI MOKPHIBAJI OTKPBITYIO
gacte CeBepHoro Kacrus u mpuOpexnyro akBatoputo Cpennero Kacmus;
no3aHer ocenpro — CeBepHblit Kacrmit n npubpexHyro akBaroputo CpemHe-
ro Kacrms). Jlmsa ymob6erBa akBatopust PCHII Opla pazourta Ha aBE 30HBI
OTBETCTBEHHOCTH: 1) 30Ha oTBeTcTBeHHOCTH AcTpaxaHckoro L{II'MC, koto-
pas BrimrodaeT B cebst CeepHbiii Kacnmii (3a uckiroueHuem Kusmsapckoro
3anmmBa); 2) 30Ha oTBeTcTBeHHOCTH Jlarectanckoro I[I'MC, xotopas BKITO-
yana B ce0s Kuznsapcekwuii 3anuB u Cpenunii Kacrnuii.

B skcneanmoHHBIX paboTax MpUHUMAIHN y4acTHE cyla, 000pyaoBaH-
HBIE BCEM HEOOXOAMMBIM AJIsl MPOBEACHUS SKCIICAULUOHHBIX padoT B Mell-
KOBOJIHBIX U TIIyOOKOBOJAHBIX paiioHax Kacmuiickoro Mopst (CITyTHHKOBOM
HaBUTAIIMOHHOW CHCTEMOM, METEOPOIOTHYECKON CTaHIMEeH, Tpubopamu AjIst
otbopa mpod M MpOBEICHUSI XMMUYECKUX aHaiu3oB). Bee cynoseie mereo-
poJIoruyeckue, rupoJOorHiecKie U T’MAPOXUMUYECKUE HAOMIOACHNUS, a TakK-
Xe 0TOOp MpoO BOJIBI, TOHHBIX OTJIOKEHHH M B3BECH MPOBOAMIHCH B COOT-
BETCTBUM C TpPeOOBaHMAMH HOPMATHUBHO-TEXHHYECKUX JOKYMEHTOB,
HAaCTaBJICHUSIMH, PYKOBOJICTBAMH, METOJUUYECKUMHU yKasaHusaMmH. s mpo-
BEIICHUS HAONIOACHUA M W3MEPEHHM HCIIOIb30BAINCH MOBEPEHHBIE CPE-
CTBa, aTTECTOBAaHHBIE B | 0OCYJapCTBEHHOM peecTpe cpencTB nuaMepenus. Op-
TaHU3AIMOHHO-METOAMYECKOE M Hay4HO-TEXHHUYECKOe olecredyeHue padboT
ocymectesiock KactMHUL. K Hay4dHO-TeXHHUECKOMY OOSCIICUCHHIO pa-
6ot npusnekanuck 'OWH, HITO «Taiipyn» u OO0 «Mupomapy.

3.7. KoHuenuusi pa3BUTHSI HHTEITPHPOBAHHOM CHCTEMBbI
THAPOMETE0POJIOrHYeCKOro MOHUTOPHHIa B 0acceliHe
Kacnmiickoro mopst

B cBs3M ¢ eproIMYeCKUMHA MHOTOJICTHUMH MOBBIIICHUSIMA W TIOHMKE-
HUAMU YPOBHHA Kacnuiickoro MOpA, IMOCTOSAHHBIMU M3MCHCHUSAMU I10JIOXKC-
HUsl OEpPETOBO JTHHHU, IS PEUICHHUS COIMATLHO-DKOHOMHYECKHUX M JKOJIO-
THYECKUX MpodiieM modepexnss Kacmus HeoOXomuMo pa3padoTarh CHCTEMY
TUIPOMETEOPOJIOTHYECKOI0 MOHUTOPUHTA JUIS PEIICHUs 3ajad MPUPOIHO-
XO3SIICTBEHHOTO KOMIUIEKCa 3TOro peruoHa. OCHOBOW CHUCTEMbI MOHHTO-
PHHTa CIYXKHUT CETh THAPOMETCOPOTIOTHICCKUX CTAHIIUN U TIOCTOB U JTaHHbBIC
CIYTHUKOBBIX HAOIIOICHU.

CymectBytomue B cucreme Pocruapomera IporHoCTHYECKHE TEXHOIO-
THH, COBPEMCHHBIC aBTOMATH3UPOBaHHBIE CpEACTBA OOpPabOTKH JaHHBIX,
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a TaKXe OIBIT, HAKOTUICHHBIH MPU CO3/IaHUU W AKCILTyaTalliH IPOTHOCTHYE-
CKUX MOJeNeH U TEXHOJIOTHH, MO3BOJSIOT chopMyITHpOBAThH 33aady co3Ja-
HUSl PETMOHAIBHON CHCTEMBl HH()OPMALMOHHOTO OOECTIeYeHUs] MPHUPOJHO-
X03sHCTBeHHOM AesTenbHOCTH Ha Kacmmiickom Mope [31]. OcHOBO# Takoi
CHCTEMBI SBIISIETCSl ONIEPATUBHBINA THAPOMETEOPOJIOTHYECKHI MOHUTOPUHT B
Oacceiine Kacnmiickoro mMops. Pe3yibpTaTel 3T0r0 MOHUTOPHHTA HEOOXOIH-
MBI KaK Ui YTOYHEHHS OCHOBHBIX COCTABIISIFOIIMX BOJHOTO W TETUIOBOTO
OanancoB Kacmuiickoro mMopsi, Tak 1 IJisl pelieHus 3a1a4 KpaTKOCPOYHOTO U
JOITOCPOYHOTO MPOTHO3a YPOBHS MOPS M IITOPMOBBIX HAaroHOB, BOJTHEHHS,
TEUEeHUU U 1Ip.

JIro60¥ i MOHUTOPHHT HYKIaeTcs B HanOojee BBICOKOH CTENeHH aBTO-
Matu3anuu. OH JODKeH OBITh TIIATENHHO CIJIAHHPOBAH M OCYIIECTBIICH.
[TosTOMY HEOOXOAMMO

— KOHTPOJUPOBATh U yIydIIaTh MOJHOTY, KAYECTBO U CBOEBPEMEHHOCTH
MOCTYTUICHUS TAaHHBIX;

— W3BIIEKAaTh MAaKCHUMYM JaHHBIX Ha CTAJMH WX YCBOSHUS MPOTHOCTHYE-
CKAMU MOJIEIISIMU;

— CBOJUTHh K MUHUMYMY IOTEPU NaHHBIX MMPH UX MPOXOXKICHUU IO Ka-
HaJlaM CBSI3H.

Hcnonb3oBaHue STHX PE3epBOB MOXKET CYHIECTBEHHO YJICIICBUTH pac-
XOJIbI Ha TMOJJEPKAHUE CUCTEMBl MOHUTOPHHTA U TIPOTHO3a THAPOMETEOPO-
JIOTHYECKHUX MapaMeTpoB MOPCKOH cpensl. B cooTBeTcTBHH € 3TUMH 3aada-
MH OINEpaTUBHAasg CHCTEMa THAPOMETEOPOJIOIHMYECKOTO MOHUTOPUHTA B
Kacrmiickom pernone J0KHA COCTOATD U3

— TEXHOJIOTHYECKOW JIMHWHM TpHUeMa U TpeIBapUTeNbHONH 00paboTku
JaHHBIX THUAPOMETEOPOJIOTHYECKHX HaOmoJeHnH (pacKoAMpOBKa Telle-
rpaMM, KOHTPOJb KadecTBa JAaHHBIX, 00pabdOTKa MEepPBHUYHONW CITyTHUKOBOM
WHPOPMALUH);

— COTPSKEHHBIX TOJACHUCTEM TI00ATBHOTO U PETHOHAIBHOTO YETHIPEX-
MEpPHOTO YCBOCHUS TAHHBIX HAOIIOJICHUH;

— MHTErPUPOBAHHON TEXHOJOTMYECKOW JMHWUU METEOPOJOTHYECKUX U
MOPCKHX IPOTHO30B;

— 0OaHKa OIEepaTHBHOM THUAPOMETEeOopoJorndeckoil mHpopManuu (IaH-
HbIe HAOJIOJCHHIA, aHATU3bI U TPOTHO3KI) (puc. 3.10).

Cucrema nomkHa paboTaTh B pexXuMe, OJIM3KOM K pealbHOMY BPEMEHH.
Wudopmanust mo AuarHo3y W MPOrHO3y THAPOMETEOPOIIOTHUECKUX dIIEMEH-
TOB JOJKHA OOHOBIIATHCS €KECYTOYHO U OBITH JOCTYITHOH TI0 IEKTPOHHBIM
KaHallaM CBSI3U JJIs Bcex moiib3oBareniedl B Kacmmiickom permone. Crucrema
JOJKHA OBITH MPHUBS3aHA K

— kananam cBsizu I'CT;

— OMepaTUBHBIM MOJIENISIM LIUPKYJSALUN aTMOC(epsl U MOps, K CHCTEME
YCBOCHHS JaHHBIX;

— IPUEMHBIM CHCTEMaM TEPBUYHON CITyTHUKOBOH HH(pOPMAaLIUH.
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CI'IYTHI/IKOBI:Ie [aHHble

BaHK gaHHbIX
ApxuBHblE

[lexoaupoBaHue, cucTeMa KOHTPONs Knumatneckie

[[aHHbIX rMap p OaHHble
HabnioaeHnn

PacuyeT cocTaBnstowmx
@ BoAHoOro 6anaxca
F'mapomeTeoponoruyeckun

MOHWUTOPUHT U NPOrHo3 Pacuet xapaKkTepucTuk
KITMMaTU4eCKOM CUCTEMbI
MporHo3 onacHbIX ABREHMI Mportos YKM Ha 1 T —
(LuTOpMOBLIe HaroHbI, soalaneeed YKM (cTatcTuyeckue u
BOMHEHMe, pa3nuBbl HedhTH, & 1

BEPOATHOCTHbIE, CLIEHapUM No
obneneHenue 1 Ap.) MporHo3 YKM a 5-6 ruap
net Bnepea un Gonee

[Tonb3oBaTtenb

MHTerpmpoBaHHas cuctema MOHMTOPUHIA U NPOFHO3a B perMoHe
Kacnuiickoro mops

Puc. 3.10. brnok-cxema ruapomMeTeoporiornyeckoro MOHUTOPUHra Ha
Kacnwuiickom mope.

OCHOBOHM A1 CHCTEMBI MOHHTOPWHTA MOXXET MOCITYKHUTh KOMIIJIEKC
Asuamerrenekom — I'BIl — HUL «Ilnanera» — I'mapomeruentp Poccun,
pacrnoyiararouii COBpEMEHHBIMHU CPEICTBAMU aBTOMAaTHU3UPOBAHHOIO IpHE-
Ma U 00pabOTKM HA3eMHOH M CITyTHHKOBOW WHQopMaIuu. TeXHUIeCKUM
SIIPOM ATOTO KOMILUIEKCA SIBIISIOTCS ObICTponeicTByomue 9BM, koTopbie
cBszanbl ¢ nepudepuitapivu cucremamu ['MIC-Mereo, TI9BM, pabounmu
CTaHIMSIMH W 0a3aMu JIaHHBIX C BBIXOJOM Ha BHEIIHHE KAaHAIIBI CBS3H
MECOM, UntepHeT.

CTpyKTypa MOHUTOPHMHIA JOJDKHA BKIIIOYATh PasHOOOpasHyIO KiMMa-
THYecKyro uH(popMaiuio. B 3Tol CBS3M HEOOXOAMMO OTMETHTH CO3AAHHBIN
Bo BHUUT'MU-MII/] B pamkax ECUMO Dnektponnsii atiiac Kacrmiicko-
0 MOPSI U TIPUOPEKHBIX TEPPUTOPHIL, KOTOPHIH MO3BOJIAI MOTYYUTH HOBBIC
OLICHKU KIMMAaTHYECKUX XapaKTEPUCTUK, B TOM YHCJIE 0 OCHOBHBIM T'HIIPO-
METEOPOJIOrMYECKUM IapaMeTpaM, a TaKKe MPOaHAIN3UPOBATh TPEHABI U3-
MEHECHHUU BaKHEHINIUX THIPOMETEOPOJOTHUCCKUX TapaMeTpoB MO JAHHBIM
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MPUOPEXKHBIX THIpoMeTeocTaHIuil [5]. [lo 3TUM JaHHBIM BBIIBHIIOCH, UTO
XapaKTepHON 0COOEHHOCTHIO M3MEHUMBOCTH XapakTepHUcTUK Kacmuiickoro
MOpsI B MOCTIETHUE ACCATHIICTUS ABJISETCS MOBBILICHHE TEMIIEpaTyphbl BOIHI,
HIOBBIIICHUE YPOBHS MOpsI, yMEHbIIeHHe cojeHocTu. Hanbonee 3HaunMo 311
HU3MCHCHUA IPOABIIAIOTCA B CeBepHOM KaCHI/II/I, IIpu4YeM CKOPOCTb U3MECHE-
HUS IMEeT TeHJCHLUIO K MOBBIIICHHUIO B MOCIEIHNUE ACCATHIICTHUSI.

st oeHKn MHOTONETHEH M3MEHYMBOCTH YPOBHS Ha 0a3e DIJIEKTPOH-
HOT'O aTjiaca ObUIM BBIIOJIHEHB! PAcdyeThl TPEHIA MHOTOJIETHErO X0Jla Cpel-
HETOJIOBBIX BBICOT YPOBHS MOpSI Ha CETH MPUOPEKHBIX THIPOMETEOPOIIOTH-
yeckux craHiuid. Mcmone3ys TexHonoruto (GopMHpOBaHHS DJIEKTPOHHOTO
aTnaca, ObUTM NMPOBEAEHBI PA0OTHI IO KOHTPOJIO UCXOIHBIX JaHHBIX C yde-
TOM HM3MEHEHHS «HYJSI TIOCTa», MOJTAITHOE OCPEIHEHUE JaHHBIX HaOIIoze-
HUH, pacyeT pa3lnYHbIX CTATHCTHUECKUX XaPaKTEPUCTHK U MOJyuYCHHE BBI-
XOJHOW TPOAYKIMH B TaOMUYHOM M rpaduueckoMm Bumax (puc. 3.11). Uz
puc. 3.11 BugHO, uto 3a nepuoz 1977-2003 rr. pocT ypOBHS COCTABUI 2 M.

a)

0.1977 011980 01.1983 m .1‘936 011983 011983 01.1996 01 2003
Jata

6000 fi------
R B —
2000 ------F----
uoﬂ
.20‘00_,:_.__‘_..'. .__._:_._..,
4000 §--
60,00 f----1- :
-80.00 -~ f----

-100.00 & . - : - 3 . - -
014977 014980 011983 011986 011990 011993 011996 011999 01.2002
data

6)

Puc. 3.11. MHOroneTHuin xoa ypoBHS Mopsl 1 ero TpeHa Ha TMC:
o. TroneHnwuii (a); Maxaukana (6).
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I'naBsa 4.

INPOCTPAHCTBEHHO-BPEMEHHAS
N3MEHYNBOCTD YPOBHA
KACIHUHUCKOI'O MOPSI

4.1. O01mue MoJI0KEeHHU s

W3meHeHus: ypoBHA MOpPsA MOTYT ObITh IByX TunoB. K mepBomy Tuiy
OTHOCSITCSI, TaK Ha3bIBaeMble IBCTaTHYECKHE M3MEeHEeHHA. K HUM OTHOCSTCH
BEKOBBIE, MHOTOJICTHHE, MEKT'OJIOBBIC U CE30HHBIE KOJICOaHUs, OTPaXKaroIIie
HU3MEHEHHEe o0beMa BOJ MOpSs, HHTEHCHUBHOCTb KOTODPBIX OINpeleiseTcs He-
MOCTOSTHCTBOM BOJHOTO Oananca. Ko BTopoMy THUIy OTHOCSTCS HETEpHOIH-
Yyeckue KojeOaHus ypoBHs, 00yCIOBICHHBIE CTOHHO-HATOHHBIMHU SIBJICHUSIMH
BCIIEICTBUE NEHCTBUS BETPa M BIHUAIOLINE TOJBKO Ha IepepacrupencicHIe
BOJHBIX Macc 1Mo akBaTopuu Mops. O0a Tuma KonebaHuii B KOMIUIEKCE CO-
3/1a10T CJIO’KHBII IIPOCTPAHCTBEHHO-BPEMEHHOM PEXKUM YPOBHS MOPS.

N3zyuennto pasHOMAacIITaOHOW M3MEHYMBOCTH COCTABIISIOIINX BOJHOTO
Oananca u ypoBHS Kacmmiickoro Mopsi MOCBSIIEHO OOJBIIOE KOIUYECTBO
pabor. Kak mokassiBatoT uccienoBanus, koiebanus YKM mnpezacraBistor
cO0OH TUMUYHBIA MOMUIUKINYECKUN MPOLECC ¢ MIMPOKUM CIIEKTPOM, HMe-
IOIUM NHKHM Ha 4YacTOTaX CYTOYHBIX, CE30HHBIX, MEXKTOJOBBIX M BEKOBBIX
KoJsiebaHuil.

Craructuueckue xapakrepuctuku YKM — cpeaHeromoBoi, MakcH-
MaJIbHBIi M1 MUHUMAJbHBIA YPOBEHb, XapaKTEPUCTUKUA BPEMEHHOH U IpPO-
CTPAaHCTBCHHOM H3MEHYMBOCTH — ONPEAEIIIOTCA MHOTUMH  (pusuko-
reorpaduueckumu u reopusudeckumu ¢axtopamu. Hampumep, romooit
XOJ] YPOBHSI MOPS 3aBUCHUT OT T'OJI0OBOTO X0J1a IPUTOKA PEUHBIX BOJ], OCAJAKOB
¥ ucnapeHus Ha BomocOopHoM OacceitHe Kacmusi. B cBoro odepens, ocaaku
U HUCIApeHHE ONPEAEIIIOTCA OOLIMMHU MpoLeccaMu LUPKYJIAIUU atMocde-
PBI: TIOJOXKEHUSIMH LIUKIOHOB U aHTUIUKIOHOB U TPAEKTOPHIMU UX ABHKE-
HUS, a TaKKe METEOPOJIOTMYECKUMH (DakTopamu: TeMIlepaTypoH, BIasKHO-
CTBIO BO3AyXa M CKOPOCTHIO BeTpa. Bce oHM moaBepeHb! MPOCTPAHCTBEH-
HO-BPEMEHHON HM3MEHYMBOCTH W KOMIUIEKCHO BO3JECHCTBYIOT Ha PEXHUM
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ypoBHs Kacnwuiickoro mops. Takum o6pa3oMm, (popMHupoBaHHE YPOBEHHOTO
pe’KkuMa MOps ABJISIETCS CIIOKHBIM MHOIO()aKTOPHBIM IIPOLIECCOM.

B Hacrosimee BpeMmsl CYILIECTBYIOT METOABI, MO3BOJIIOIINE OLCHHUTH
BIMSHUE 3TUX (AKTOPOB HA PEYHOH CTOK, OCAaJKW U MCIapeHHe, U cieaoBa-
TEJNBHO, U Ha KoJeOaHus ypoBHS MOps. [l 3TOro MCIONB3YIOTCS H3Mepe-
HUS YPOBHS B Pa3jIMYHBIX IIYHKTaX MOpS, JaHHBIC O CTOKE PEK, BIAJA0IINX
B Kacnuiickoe mope, u meteoposorudeckas nadopmanusa. Takum obpaszom,
KoJieOaHus yPOBHsI MOpSl, OyIy4H 3aBUCHMBIMU OT H3MEHYHBOCTU OOJIBIIOTO
gucia (paxkTopoB, IPEICTABISIOT COO0H CTOXACTUICCKUIN MPOIECC U JOIKHBI
U3y4aThCs METOAMH TEOPHUHU BEPOSATHOCTEH M MATEMaTHUECKON CTaTHCTHKH.

4.2. MHorosekoBasi M BeKOBasi H3MEeHYNBOCTEL

Bonpocam MHOroBEKOBOW M BEKOBOM M3MEHYMBOCTH YpoBHs Kacrmii-
CKOT'0 MOPsI MOCBAILIEHO 3HAYUTENBHOE KOJIMYECTBO UccienoBanui [1-9, 11—
16, 25-28, 32-34]. CyuiecTByeT MHOTO TOYEK 3PEHMSI OTHOCUTEIBHO BEKO-
BEIX koneOanunit YKM. Cumraercs, 4to mporecc (GpOpMUPOBAHUS YPOBHS
Kacnmiickoro Mopsi, ¢ OJTHOW CTOPOHBI, ONIPEACIACTCS TII00ATEHBIME T'€0JI0-
TUYECKAMU TIPOIIECCaMU, & C JPYTOd — permoHATbHBIMUA KIMMAaTHYECKUMHU
ocobeHHOCTsMU. Eciiu B paHHEM HeoreHe npeodiiaaroliee BIUsSHIE Ha ypo-
BEHb MOPSI OKa3bIBaJld TCKTOHMYECKHE U B MCHBIIEH CTETICHH KIUMaTHYC-
ckue (pakTopel, TO Ha COBPEMEHHOM JTale Ha MepBBIi IUIaH BBICTYMAIOT
KIIMMaTHYeCKUE, TEXHOTEHHBIE M aHTPOIIOTeHHBIe PakTopsl [7-9, 13, 25-28,
32-34].

[To muenmio II.B. ®emoposa [33, 34], mepuomuueckue KoieOaHUS
ypoBHa Kacnuiickoro Mops XapakTepHbl Il BCEH ero HOBEHIeH reosioru-
gyeckoit ucropuu. IlpeBpamenue Kacnusa B nzonupoBanHbili OacceliH B KOH-
1€ CPeAHEro TUIHOIIeHa (6 MITH JIST Ha3aJl) MPUBEJIO K BOZHUKHOBEHHIO 03€p-
HOTO peXuMa, T1e 00beM BOTHOW MacChl (YPOBEHB) CTall ONPEACIIATHCS TI10-
0aBbHBIMU U PETHOHAIBFHBIMU KIIMMATHYECKUMHU W3MeHeHussMU. OH oTMeva-
€T, YTO B IUICHCTOIICHE OBLJIO HECKOJBKO TPAHCTPECCUBHO-PETPECCUBHBIX
[UKJIOB, OOYCIIOBJICHHBIX KPYIMHBIMH KIMMATHYCCKUMHU KoieOaHusMu (Jea-
HUKOBBIE ¥ MEXJICTHUKOBBIE STIOXH), @ TAK)KE IUKIBI C 00Jiee MEJIKUMH OC-
LTS IUASMH.

MHoronetHee u3ydeHue IuielcToreHoBor ucropun Kacmnus mokasano,
YTO TPAHCTPECCHUSIM IMPEIIECTBOBAIN PErPECCHH, YaCTO JOBOJIBHO IITyOOKHUE
(mmke 100 M OT coBpeMeHHOTO YpOBH:). TpaHCTpecCHBHBIC IUKIIBI TTPOUC-
XOJIMIIA B 3IIOXU TasHUS JEIHUKOB U B TEPBYIO MOJOBHHY MOCIEAYIOIIETO
MEXKIICIHUKOBbS. TEKTOHUYECKUE NBUXCHHMS, AehopMmupoBasime Kacruii-
CKYI0 BNAJMHY, IPOSBISUTUCH TJIABHBIM 00pa30M B U3MEHEHUAX €€ (hOPMBI U
B TIepepacipe/ieIeHHny BOAHON Macchl, HO HE UTPAJIN CYIIECTBEHHOW POJIH B
M3MEHEHUsX 00beMa BOJHON MacChl U YPOBHSI.
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TpaHcrpeccnn u perpeccuu Mopsi B IOUETBEPTHYHBINA MIEPUOJ OTpese-
JISTMCh B OCHOBHOM TE€KTOHMYECKHUMH IMpOIecCaMy M TopooOpa3oBaTeIbHbI-
MU JBIKCHHUSMH, a B YETBEPTUUHBIN MEPHOJ KoneOaHusi ypoBHS ObLIH 00Y-
CJIOBJICHBI HCKITIOUYUTENFHO KIIMMATHIECKON N3MEHYHMBOCTHIO.

C VIl o IV B. 10 H. 3. ypoBenb Kacrnuiickoro mops 6601 Ha 20 M BEIIIIE
ypoBHsI MHPOBOTO OKeaHa U MOpE 0 pazMepaM ObLIO 3HAYUTEILHO OOJIbLIe
coBpemeHHoro. B xonue IV B. 1o H. 3. Kacnuil umen HauBbIcIINil ypOBEHb
3a UCTOPUYECKOE BpeMs. 3aTeM OH Hadalsl majgath. CBHAETETHCTBA 00 3TOM
ectb B paborax Opatocdena (I B. no H. 3.), [lmuausa Crapmero (I B. 10 H. 3.)
U ApYyTUX reorpadoB U HCTOPUKOB ApeBHETO Mupa. OHU OOBSCHSIIN 3TO TEM,
gTO KJIMMAaT B OacceliHe Bonrm craHoBmics cymre, CTOK Boirum u apyrux
pek, Bnagaroux B Kacnuiickoe mope, ymenpmanca. Tak mpomoskanoch
Oosiee Teicsum et u yxe B VII B. H.3. ypoBenb Kacnius Ob11 Ha 56 M HIKe
ypoBHs MupoBoro okeana. 3areM B VIII Beke Hawanoch 3HAUYUTEIBHOE
yBJIaXHEHHE KIMMaTa, 1 Bonra Hagana HecTH OOJIbIIE BOJBI, YTO IMPUBEIO K
MoBBIIIEHHIO ypoBHA Mops. B XIV Beke mope noansanoch Ha 44 M OTHOCH-
TensHO ypoBHs VII Beka.

[Taneoreorpadudeckne peKOHCTPYKIIMH, OCHOBAaHHBIE HA JTAHHBIX -
TaJbHBIX T€0JIOT0-TeOMOP(ONIOTHYecCKUX MCCIeA0BaHUIN KacIUiCKOTo mode-
pexbs, MpoBencHHbIe B nociennue aecarunetus C.M. Bapyuenko u np. [7—
9], I''"1. PpraaroBeiM [25-28] moka3anm, 94To B IUICHCTONCHE (ITOCIICTHIE
700-500 TeICc. NeT) ypoBeHb Kacmmifickoro Mops TIpeTepries KpymHOMac-
mrrabHele Konebanus B auamnasone okoiyio 200 m: ot -140 go +50 m BC, u 3a
ATOT OTPe30K BpeMeHu Kacnuii «uchbITamy 4eThlpe KPYIMHBIX TPaHCTPECCHH.
Marepuaiibl TeoMOP(POIOTHIECKAX HCCICTOBAaHUN TIOKAa3add, YTO B IUICH-
CTOLIEHOBOM MCTOpUHM pa3BUTHs Kacmuiickoro Mopsi BBIIEISIOTCS YeThIpe
OCHOBHBIX 3Tamna (3noxu): bakuHckui (700—500 ThIC. MeT Ha3am), Xa3apCKuid
(350-70 TeICc. meT Hazam), xBasbIHCKHAN (35—10 ThIC. JET Ha3am) W HOBO-
kacrmiickuii (8—0 ThIC. JeT Ha3am). DTH 3Talbl COOTBETCTBYIOT TPaHCTPEC-
CHUBHO-PETPECCUBHBIM pUTMaM BojioeMa (puc. 4.1).

-
200 M VYpoeess sojw B Kacnuiickom Mope

100 M \I\VA [\ﬂ M

OM AN

B[’)CMﬁ B TRICAYAX JIET OO0 H.O.
~100 u ' ' L Ly
400 300 200 100 0

Puc. 4.1. N'ameHeHune ypoBHA Kacnuickoro mops 3a nocnegHue 400 Thic.
net (no C.N. BapywieHko u gp. [8]).
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Kaxapiii aTan BKIIIO4aJI HECKOJIBKO TpaHCTpeccuid u perpeccuit. B amo-
Xy OaKMHCKOH TpaHCTPECCHH YPOBEHb MOPS MOJHUMAJICS O OTMETKUA 5 M
BC. Bo Bpems xa3zapckoro stamna ObUIM JABE TPAHCTPECCHUU: paHHEXa3apcKast
(250-300 TBIC. NMET Ha3am, MakcUManbHBEIM ypoBeHb 10 M BC) m mo3mgHexa-
3apckas (100-200 Teic. nmeT Ha3an, HauBBICIIMKA ypoBeHb -15 M BC). XBa-
JBIHCKMH 3Tan B ucropun Kacmus BKItoyan JB€ TPaHCTPECCHUHU: CaMyIo
KPYIHYIO 3a TepHoj| IUIeHCTOlleHa paHHeXBaJNbIHCKYIO (40-70 ThIC. JeT
HazaJ, MaKCUMaJIbHEIN ypoBeHb 47 M BC, uT0 Ha 74 M BEIIIIE COBPEMEHHOTO)
1 o3aHexBanbHCKYI0 (10-20 ThIC. neT Hazan, moakeM ypoBHs g0 0 M BC).
OTU TpaHCrpeccuu pasfenuia TiayOokas eHOoTaeBckasi perpeccus (22—
17 TeIC. IET HA3a1M), KOTIa YPOBEHHb MOpPs ObLT Ha 37 M HI)KE COBPEMEHHOTO.
3HauuTenpHbIe KoJebanus ypoBHA Kachust mpoucXoanuian U BO BpeMsl HOBO-
KacIHICKOT0 3Tala ero MCTOPHH, COBMABIIETO C TOJOLEHOM (TOCeIHHE
10 Teic. mer) ot -34 no -20m BC. Ilocie MaHTHIIIIAKCKON perpeccuu
(10 TeIC. NeT Ha3axa, moHMkeHHe ypoBHA a0 -50 M bC) oTmeuanuck narte
CTaIuii HOBOKACIHMHCKOW TpaHCIPECCUH, pa3lelieHHble HeOONbIIUMH pe-
rpeccusimMu.  3a wucropudeckoe Bpems (2000 nmeT) awamazoH H3MEHEHHS
cpemnrero ypoBHsa Kacmuiickoro mMopst coctaBui mpumepro 7 M (ot -32 mo
-25 m BC) (puc. 4.2).
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Puc. 4.2. Konebanus yposHs Kacnuiickoro mops 3a nocrniegHue 10 Toic.
nert [25]. P — ecTecTBeHHbIV pa3max konebaHui yposHs Kacnuiickoro mopst
npv KNUMaTUYECKNX YCITOBUAX, CBOMCTBEHHbIX CyOaTNaHTUYECKOM anoxe
ronoieHa (3oHa pucka); -1V - ctagum HOBOKaCNUNCKOM TpaHCrpeccuy;

M — maHrbiwnakckas, [J — npepbeHTckas perpeccuu.

MunuManbeHbIH ypoBeHb B mociennue 2000 met ObLT BO BpeMs aep-
oenrckoit perpeccun (VI-VII B. H. 3.), korna o cHmwkancs a0 -32 m bC. 3a
BpeMsi, IpoLIeAlIee ocie 1epOeHTCKON perpeccuu, CpeIHI YPOBEHb MOPS
M3MEHsIICH B elie Ooiee y3koM quana3one ot -30 mo -25 m bC. Dtot nuana-
30H U3MeHeHUs: ypoBHs ['.J. PeiuaroBeiM Ha3BaH «30HOH pHUCKa», KOTOpas
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JOJDKHA YYUTHIBATHCS MIPH XO35HCTBEHHOM HCIIOJIE30BaHUU OEPETOBOM 30HBI
Kacmus. OToT BBIBOA MMeeT MPOTHOCTUYECKOE 3HAYeHHE, CBUJIETENIbCTBYIO-
miee 0 TOM, YTO eciu B Onmkaiilee BpeMsl He MPOM30UAET SKCTpaopAUHAp-
HBIX M3MEHEHUH KIMMaTUYeCKUX ycIIoBUi B Oaccetine Kacmmiickoro mops,
TO 10 PrIyaroBy He ciemyeT OKHUAATh MOJHATHS €r0 YPOBHS BbIIIE OTMETKH
-25 M BC, a ¢ yuerom x03siicTBEHHOH AesTenbHOCTH — Bhime -26 M bC.

Martepuanbl reoMop(hOIIOTHYECKHX HCCIeIOBAaHUHA IMOKA3bIBAIOT, YTO
pasmax konebanmii YKM mnpu yMEHBIICHWH aHAU3HPYEMBIX TIEPHOIOB
BpeMeHu cokpamaercs. 3a mocienaue 500-700 Teic. €T OH MpeBBITIAI
100 M, B rononene (nocnenaue 10 ToIC. JeT) mocturan 15 M (MEXIy OTMET-
kamu -20 u -35 M BC), 3a mocnexane 2 ThIC. JeT 12 M, a 32 BpeMsI HHCTPY-
MeHTaJIbHBIX HabmoneHui (¢ 1830 r. mo HacTosIee BpeMsi) MPUMEPHO 4 M.

B st nepuoap! miuomaas Mops O CPaBHEHHIO C COBPEMEHHOM YBEH-
YHBaJIaCh B HECKOJBKO pa3, U B HECKOJBKO pa3 cokpamaiachk. Hambomee
HU3KHE YPOBHH, JOCTATOYHO JOCTOBEPHO YCTAHOBJICHHBIC, HAONIOIAIICH B
MPEeJHOBOKACIHIICKOE, PEAXBAIBIHCKOE, MIPeaxa3apckoe U 0COOEHHO Mpen-
OaxuHCcKOoe BpeMs (Oonee 500 ThIC. JIeT Ha3alm), KOTJa YPOBEHb MOPS PacIio-
narajicsi Ha abcomroTHRIX oTMeTKax -150 M BC.

Onoxy Hanbosee HU3KOTO CTOSTHUS YPOBHS ObUTH MEPETOMHBIMU B 3BO-
monuu Kacruiickoro 6acceiiHa, Tak Kak KaKaas TPAaHCTPECCHS, CIIeI0BaB-
IIast 32 HU3KUM CTOSIHUEM YPOBHSI, XapaKTepHU30BaJIaCh CBOMMH criennpude-
CKUMH 0coOeHHOCTMHU. Ha TpaHmIle Xa3apcKOro M XBaJBIHCKOTO ATAaIlOB
ypoBeHb Mopsi moHmxancs a0 -50 m bC, a B meprona mo3gHEXBalIbIHCKON
TpaHCIrpeccuu noBslancs 1o otMeTku +75 M BC. XBanblHCKas TpaHcrpec-
cus (okoso 60 ThIC. IeT Ha3al) U BCE MOCIEAYIONNe, 3HAYNTEIbHO MEHBIIIHE
MO CTETIEHH TMOBBIILICHUS YPOBHS MODS, 3aBHCENH, B OCHOBHOM OT IJI00alib-
HBIX M3MeHeHHH kiaumara. Ha oOmem (oHe kpymHOMacmITaOHBIX HU3MEHe-
HUN YpOBHS MOpPSI OTMEYAIIMCh BTOPOCTETIEHHBIE, OoJiee MENKHE M JYacThle
Kose0aHUsl YpOBHS, MOJYMHEHHBIE OOIIEeH TEHJEHIMH TPAHCTPECCHH WIH
perpeccun Mops. C TpeTUYHOTo Neproia A0 HalMX AHel Ha Mecte Kacnuii-
CKOTO MOpSI CMEHWJIOCH Y€THIPE PA3INYHBIX 110 CBOMM OYEPTAHMSIM H XapaK-
Tepy Oaccelina: [lontuueckoe, Kummepuiickoe, AK4arsuibckoe U ATIepoH-
ckoe mops. Emte Oosee n3mMeHssCh B OAKMHCKHI U HOBOKACTIMACKHUN 3TaIlbl,
MOpe TIOCTENEHHO MPUHIMAJIO COBPEMEHHBIE OUepTaHUS.

Takum o06pa3zoM, coBpeMeHHBINH 00K Kacmuiickoro Mops CIIOXHIICS,
BepoATHO, B mociennue 10—12 teic. neT (B rosouene). PexkoHcTpykuuu Ko-
nebanuit ypoBusa Kacrmiickoro mops 3a 10—12 Teic. yieT, BHIIOTHEHHBIE Psi-
moMm wmccnepoBarenedt [8, 9, 13, 25-28] Ha OCHOBAaHWH TEOJIOTHYECKUX,
najeoreorpapuueckix ¥ MCTOPUYECKHX JaHHBIX, CBUAETEIbCTBYIOT O
3HAYUTENFHBIX KOJNEOaHUSX YPOBHS MOpS, CBS3aHHBIX B OCHOBHOM C HM3Me-
HEHUSAMH KJIMMAaTHYECKHX VYCIOBUH B ToJoOleHe. BeposTHBIH pa3max
Konebanuii ypoBHs Kacmmiickoro Mopst 3a 3TOT NepHOA AOCTHran 15w
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(0T MakCUMaBHBIX OTMETOK B cpemueM -20 M BC, HaOMr0MaBIIMXCS OKOJIO
7 TeiCc. NeT Hazan, mo -35 M BC B cepenuHe mepBOro THICSYENETHs Hallen
3pBI).

3a mocnemgaue 10 ThIC. TeT ypoBeHb Kacwst MeHsuIcs B mpenenax ot -20
10 -40 m. B IV-II BB. 10 H. 3 ypoBeHb Kacmus ObUT BeCbMa HU30K HECMOTPS
Ha TO, YTO, IO JAHHBIM IJIMHUCTUYECKUX aBTOPOB, BOJBI AMyAapbu JOCTH-
ranu Kacnuiickoro mops. Ciaenyer OTMETUTb, 4TO ypoBeHb Mopst B [V-II BB.
JIO H. 3. HaxoauJjcsa Ha oTMeTKe He Bheile -36 M BC, B VI B. cTos1 Ha OTMET-
ke -34 m BC, B X B. Ha ot™MeTke -29 M BC, B Hauane XIV B. Ha OTMETKE -
19 M BC, a B HacTosiiee BpeMs Ha oTMeTKe okoiio -27 M BC.

JlpeBHME MCTOYHUKM JAOT KpailHe MpoTUBOpeunBhie cBeneHus o Kac-
MUHACKOM MOpE, YTO CBA3aHO C Pa3TUYHBIMH CTaausAMHU ero passurui. llo-
3TOMY apXeoJIOTHYECKUE HMCCIEOBaHMs, KaKk Ha Cylle, TaKk M Ha LIelbde
Kacmust, mpuo6peraroT oco0yro 3HAaUUMOCTh B IIaHE pacuInpoBKHA Hambo-
Jiee IPeBHUX IUIACTOB MCTOpHH HapoaoB Kacmnuiickoro pernona.

C nonmwxenneMm YKM vacTe ApeBHUX Jr0AEH BO3BpAILAINCh B IIPEKHUE
MecTa ooutanua. Kaxaplii pa3 ¢ mogHATHEM ypoBHS Kacrusi oHM BBIHYX/Ie-
HBI OBUIM TOKWAATH OJIATOJATHYIO TEPPHUTOPHUIO M TIEPECENATHCS B IPYTHE
o0iacTu, He 3aHATHIE BOAOW. YUWTHIBasg NWHAMHUKy ypoBHA Kacmmiickoro
MOpsI, TIOAOOHBIE BOJHEBI paccelieHus JIOACH, paHee KOMIIAKTHO MPOKUBAFO-
mwx Ha tepputopuu CesepHoro Kacrus, ObUTH HEOZHOKPATHBIMH.

Ha npotspxkenun ucropudeckoro nepuoaa (3600 nmet) MakcuMaibHBIE
nogbeMbl ypoBHs (ukcupoBanuch B X111, VII u Il BB. mo H. 3. u B 11, 1V, XI,
Hayane XIII, konue XVIII u nayane XIX BB. H. 3. Tak, Hanpumep, Ha Mpo-
TspkeHun 1580—1780 rr. ypoBeHb B 11€JIOM MOBBIIIANICS, HO B OT/IEJIbHbBIE TIe-
puoasl (1699-1720 u 1743—-1765 rr.) nounxaincs. [locne 1780 r. ypoBeHb
MOpsI B OCHOBHOM IIOHIDKAJICS, HO B OTAeNbHBIe mepruoanl (17961804 u
1978-1995 rr.) moBbImancs. 3a TMOCHEIHEe THICSYCIETHE CaMBI HU3KWH
ypoBerb Obi1 B XI-XIIIBB. Ilo mamaeiM II.A. IlpaBocnaBieBa u
M.®. Po3ena, Torna ypoBeHb MOpst ObUT Ha 4—5 M HUXKe, yeM B 1925 r., Tak
KaK TOJIBKO B 3TOM cIIydae MOXHO ObIIO moOpatscs mo cyme a0 Kapasan-
Capast, oCTaTKi KOTOPOI0O Ceifuac 3aTOIUIeHbl BOJAaMH BakWHCKOW OyXTHI.
IToctpoiika KapaBan-Capas otHocurcs k 1234-1235 rr. Koneuno, npeBHue
CTPOWTENH 3HAIM, YTO Ha MaMAITH HECKOJIBKHX MOKOJICHHUH, XOJIM, Ha KOTO-
POM TIOCTPOEHO 3TO COOpY’KeHHeE, He 3aTaruTuBaica MopeM. Ha ocHoBaHWH
cBoux uccienoBanuii Kapasan-Capast H.B. XaHBIKOB jaeT OTMETKY YpOBHS
mopst st XII Beka -29,18 m. bimskyro k aroit mudpe (-30,00 M) npuHIMaeT
u b.A. Attoios [4].

Ha puc. 4.3 xoporo nmpocMaTpuBaioOTCsi OCHOBHBIE OCOOEHHOCTH X0J1a
VKM 3a paznauyHble HCTOPHYECKHE TEPUOIBI: ThHICAUYETCTHUE (BEPXHSI
KpHUBasi), BEKOBbIE (CPEIHSAS KpWBas) W MEXKTOJOBble (HIDKHSS KpHUBas)
KoJie0aHus.
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Puc. 4.3. /13MeH4MBOCTb YPOBHSI MOPS M €70 XapakTepUCTUKM 3a pasnuyHble
nepvoabl BpeMeHW.

Bepxuss kpuBas yka3plBaeT Ha HaIMYHUE KOJICOAHUH ¢ MaKCHMaIbHOM
amIuuTy10oi 25 M (3a mocneanue 10 ThIc. €T), cpeAHss KpUBasi, OXBaThIBa-
Iolas MoCienHue 2,5 ThIiC. JET, YKa3plBaeT Ha HATMYNE MaKCUMaJbHOU aM-
muTyael 15 M. Tonbko B TeUEHWE TMOCHIETHUX 2 THIC. JET HaOJII0Ianoch
IIECTh KPYIHBIX TPAHCTPECCHH YPOBHS MOpSI C aMIUIMTYJIOW KojeOaHWd B
npexnenax 5—10 M. Ha coBpeMeHHOM 5Tamne pa3BUTH, HA4allo KOTOPOTO CBsI-
3BIBAIOT C OKOHYaHHMEM TOCJIeTHEH CTaIii HOBOKACITUHCKOW TPaHCTPECCHH,
Kacnmiickoe Mope mpencraBiseT coboit OacceiiH, mMpeObIBaOMUNA B TIIy0O0-
KOU perpeccuoHHOM cranuu. Ee Hayanmo OTHOCHUTCS KO BTOpPOH MOJIOBHUHE
XBaJIBIHCKOW 3MOXM, KOTAa OTCTyMarllee Mope MuHoBasio otMeTky 0 M BC.
C sToro BpeMeHH W B TedeHHe TOJIOIleHa ypoBeHb Kacmms mamganm, muimb
BpPEMEHAMHU HCTIBITHIBAs HEOOIBIION MO JIUTEIHFHOCTH U aMIUTUTYAE TTOIb-
eM, Hukora He gocturapiiuii 0 m BC.

Ckynnble cBeneHus 00 yposHe Kacmmiickoro mopst ¢ XII B. mo H. 3. B
paboTax MHOTHMX YYEHBIX, reorpad)oB M JMTEPATOPOB TOI'O BPEMEHH ObLIH
MOJIy4eHBI HA OCHOBAaHUHU KOCBEHHBIX M BECbMa HEHAJC)KHBIX NAHHBIX, UME-
IONUX Pa3IndHOe TOJKOBaHWE. BIONHE €CTeCTBEHHO, YTO BCE CBEICHHSA
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00 oTMeTKax ypOBHS MOpS B T€OJIOTHYECKOM MPOILIOM HOCST YCIOBHBIH
xapakrep. CoBpeMeHHBIE apXeOoJOTHYECKHE PACKOIKH YKa3bIBAIOT JIMIIH Ha
OpPUEHTUPOBOYHBIE 3HAUEHHS OTMETOK YPOBHSI MOPSI 3a 3TOT IepHoA. Tem He
MeHee MaJeoTHIPOIOTHYECKHe HCcieoBannua pexkuma Kacrmiickoro mMops
MOTYT OKa3aTh ONpPEAETICHHYIO IIOMOIIb KaK B OLEHKE COBPEMEHHOTO PEXH-
Ma ¥ 0OBACHEHHHU KOJIeOaHUI YPOBHS, TaK M B IIOMCKE HOBBIX IyTEH MOAXO-
J1a K pa3pabOTKe METOMIOB €r0 CBEPXI0JITOCPOYHOTO IMPOTHO3A.

PeTpocieKTUBHEIN T€0J10r0-reoMOpPGhOIOTHISCKHA aHAIU3 33 TIOCTe-
HUe 2—2,5 THIC. JIET MO3BOJWII OMPENCTUTh €CTECTBEHHBINA X0 ypoBHs Kac-
MUHACKOTO MOPSI B TOJIOIICHE. Pe3ynpTaTsl 3TOro aHanm3a OJJHO3HAYHO CBUJIE-
TEJIBCTBYIOT, YTO C Hadajla CyOaTJIAaHTUYECKOW JIOXH TOJIOIIEHa ypPOBEHb
Mops, nocie nepoentckoii perpeccuu (-32...-34 m bC) B I ThicueneTnu H. 3
He noxHuMaics Boiie -25 M BC u He omyckancs Huke -29...-30 m BC. Pas-
Max KojeOaHUil ypOBHS MOPS 3a 3TOT MEPHO COCTaBUI OKOJIO 5 M [25-28].

Ot Havana Hamei 3pbl 10 X B. ONMUCAHUS KoJieOaHUH YPOBHSA MOPS HO-
caT Oosiee TOCTOBEPHBIM XapaKTep MO CPAaBHEHHUIO C MPEAIIECTBYIOIIUM Iie-
puonom. IlosBisiroTCS yTOYHEHHBIE KapThl Kacmuiickoro mMops, TO3BOJISIO-
IIFi€ OTHOCHUTEIHHO OOBEKTUBHO OIPENETNTh OTMETKH YpPOBHS 3a IIEpBOE
ThICSIUENIETHE Halllel 3pbl, BOCCTAHOBJIEHHBIE TAK)Xe MO KOCBEHHBIM JJaHHBIM.
YcTaHOBJIEHO, HAPUMEp, YTO HanOOJiee HU3KOE IMOJIOKEHHE, Ha OTMETKE -
32 m BC, yposens mopst 3aauman B XI-XII BB., a camoe Bbicokoe -24 M BC B
Hauane X1X B. (1805 1.). B XVI-XIX BB. pa3max kojicOanuii ypopus Kac-
MUHACKOT0 MOpsl HE MpPEeBHIMAN 5 M. BbUIO yCTaHOBIEHO, YTO B OT/ENbHBIC
nepuonbl ¢ X o XVI B. ypoBEeHb OITyCKajCs HUKE COBPEMEHHOTo Ha 12 M
[5, 33].

OcHOBHas NpUYMHA 3HAYUTENBHOTO MOHMXKEHU ypoBHS Kacnus mex-
ny X u XI1I BB., 10O MHEHHIO MHOTHX aBTOPOB, 3aKJII0YaIaCh B MPEKPAICHUH
croka Amynapsu B Kacniniickoe Mope, KOTOPBIN cyliecTBOBall B TeueHue 14
BeKoB (¢ V B. 10 H. 3. 10 X B. H. 3). C nmeproit monosuns! X1 Beka 1o cepe-
muHbl XVI B. ctok AMyaapeu B Kacnuii BO30OHOBWIICS, U YPOBEHb MOPS
3aMETHO TIOBBICHIICS: pa3Max ero KojeOaHWil COCTaBWIJI 3a 3TH TPH HEMOJ-
HBIX CTOJIETHS OKOJIO 6 M.

JlaHHBIE OTMETOK YPOBHS MODs, ITOJyYEHHBIE I OTACIbHBIX JIET U I1e-
pUOAOB OT Hauaja Haied 3pbl A0 cepeauHbl X VI Beka, MOKa3bIBalOT, YTO
YpOBEHBb KoJieOasicsi B 3HAYUTENFHO MEHBIIEM Iuala3oHe, YeM 0 Hallei
3pBI: pa3Max BEKOBBIX KoilebaHWi ypoBHA 3a 16 cTojeTruid, 1O
B.A. AnonnoBy [4], coctaBui okono 8 M (-24,5...-32,5 M), a 3a 12 BekoB 10
H.?. pa3Max KoyiebaHuii ypoBHs Mops mocturan 15 m. B I B. 1o H.3., T. €. 60-
jee 2 ThIC. JIET TOMY Ha3aJ YPOBEHb MOpPS HaXOAMJICS HAa OTMETKax BBIIIE
-14 m BC.

Haubonee BakHOE mMpakTHYecKoe 3HAUYCHHWE MMEET M3y4eHHe Koleba-
Hu#t yposHs Kacnuiickoro mopst 3a nocineaaue 500 jer, B TeueHHE KOTOPHIX
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MIPOUCXONIIA HEOJHOKpATHAs CMEHA IEPUOJOB HU3KOTO M BBICOKOIO €ro
nonoxkeHus. Boccranosiennsiit JI.C.beprom xox ypoBHS MOps C cepelrHBI
XVIB. 10 Hayana opraHu3alii WHCTPYMEHTANbHBIX HaOmozeHuit (1550-
1830 rT.) CBUACTENBLCTBYET, UTO 332 HCTOPHUIECKOE BpeMsl ypoBeHb Kacmus He
MOBBIIIAJICSA OOJiee YeM Ha 5 M OTHOCHTEIBHO YpoBHs 1925 1. (-26,6 M BC)
[5] (puc. 4.4).

Kpusas na puc. 4.4 nokassiBaeT, yTo B TeueHue nocieanux 500 jer
xon YKM 0w oueHp HepaBHOMepHBIM. Haumnast ¢ 1550 r. ypoBeHb MOps
MIOJHSUICS TIOYTH Ha 2 M, OKoJio 1680 I. MTOCTUTHYB MaKCUMaJIHHOTO 3HaYe-
Hus (-25 m BC), mocie dero pe3ko MOHU3MICS TAaKXKe Ha 2 M, JOCTUTHYB OT-
Metkn -27,0 M BC, T.e. cTossHHS ypoBHA OKOJo OoTMeTkKH -25M BC He
Habmoganock. B To BpeMst Kak OTHOCHTENbHAs MPOJOIKUTEIHLHOCTh MaK-
CHUMAaJIBHOTO CTOSIHUSA YpoBHSA B nepuof ¢ 1750 mo 1820 r. cocTtaBnsna npu-
Mepro 70 meT (mpm MakcuManbHOM ypoBHe -22.5 M BC), oTHOcHuTenbHas
MPOJOKUTENBHOCTh MAaKCUMAIBHOTO CTOSIHUS ypOBHS B nepuoa ¢ 1820 mo
1930 r. cocraBmnsna nopsiaka 90 net (mpu MakcuMaibHOM ypoBHE -26 M BC).
[lepronb! MOHMKEHNUS U MOBBIIEHNS YPOBHS TaK)KE Pa3IAYarOTCsl.
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Puc. 4.4. BekoBble nameHeHust YKM 3a 1500—1900 rr. no gaHHbIM
J1.C. Bepra [5] n gononHeHHble 3a 1901-1983 rr. gaHHbIMM TOWHa.

B cepenune X VI B. ypoBeHb MOpS HaXOIUJICS Ha OTMETKE -26,6 M, de-
pe3 cToyieTHE MPOU3OILIO0 MOBBIIIEHUE YPOBHS A0 OTMETKH -23,9 M, 3aTeM
OH BHOBB CTaJI najaTh U B Hayase X VIII B. 1oCTUT MUHUMAaNIbHOTO 3HaYEHUS
-26,0 m. TTocne pe3koro mnajieHus Hadajucs JJIUTENIbHBIM MEePUO]] BHICOKOTO
CTOSIHUSL YPOBHS, AOCTHTIIEro B Havane XIX B. Hanbojee BHICOKUX OTMETOK
-22,5 M BC. Tlocne saToro ypoBeHs Mops cTai naaath 4 K 1830 r. omyctuncs
10 -25,9 m BC.
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E.A. lnsimuH, aHaTU3UPYS KPUBYIO X0/1a YPOBHS MOpSI, IIOCTPOCHHYTO
Beprom, o0HApY WU OHY MHTEPECHYIO OCOOCHHOCTh B MHOTOJICTHEM XOJIe
YKM. ll'oapl ¢ HauboapIIM YpOBHEM TpyImupytoTcs okoio 1650, 1770 u
1900 rr., a TOJIBI C HU3KUMH YPOBHAMH — OKoJio 1590, 1710 u 1840 rr., T. €.
IUTUTEIIEHOCTH IIUKIIOB cocTaBisieT mpumepHo 120 net. Ecnu sxcTpamnonupo-
BaTh 3Ty OCOOCHHOCTH, TO K TOJaM C HH3KUM CTOSHHEM YPOBHS MOXKHO OT-
Hectu 1960 u 2080 rr., a K rogaM C BBICOKUM CTOsHHEM ypoBHs 2020 u
2140 rr. B 1962 r. yposensr Kacnusa Haxoauscsa B Mepuojie BpeMEHHOM OT-
HOCHUTEILHON crabuimusaruu, u, cornacHo rumnorese E.A. lllnamuna, Onumn
OCHOBaHMS OXHUAATh, 4YTO JIeT uepe3 15, T.e. B 1977 r., HauHeTCA MOIBEM
YPOBHS, YTO ¥ TIPOU30ILIO C TOYHOCTHIO 0 OJTHOTO TOAA.

4.3. MHOroJIeTHAA U MEXKIroaoBass HI3AMCHYUBOCTDH

UccnenoBanusiM MHOTIOJIETHEM W MEXIOJOBOM HM3MeHUMBOCTH YKM
nmocBsieHo MHoro pabor [1, 4, 6, 14, 17, 18, 20, 21, 23, 24, 31]. C Hauana
WHCTPYMEHTANBHEIX HaOmoAeHui (1830T1.) mo Hawama XX B. KoyeOaHUS
YPOBHSI MOpsl OBUTH HE3HAYMTENBHBIMU M BapbHPOBAIH OKOJO CpeIHel OT-
MmeTkH -25,8 M BC. Hanbonee HU3KOE MOJIOKEHHE YPOBHS MOps (Ha OTMET-
kax Hmke -26,5M BC) ormeuanocs B 1850-x u cepemmne 1920-x rr., a
Haubonee Beicokoe (-25,5 m BC) B Hagyane 1880-x romos.

Ha puc. 4.5 [32] npeacraBieHsl SMIUPUYECKHE KPUBBIE MTOBTOPSAEMO-
CTH U 00eCIeueHHOCTH CPEIHETOJJOBBIX 3HAYeHHWH ypoBHsS Mops 3a 1837—
2012 rr.
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Puc. 4.5. Svnupuyeckre kpreble noBTopsemoctu (1) n obecneyeHHocTm (2)
cpegHerogosbix YKM (M Maxaukana) 3a 1837—2012 rr. [32].
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Ha kpuBoil MOBTOPAEMOCTH YPOBHEH YETKO MPOSABIISAIOTCS JIBa Juara-
30Ha OTMETOK, OKOJO KOTOPBIX YPOBEHb MOps HabOomaercs Hambosee da-
cto. Tak, OCHOBHOM [Uana3oH HAXOJUTCSI MEXIYy OTMETKamu -25,2 u -26,2 M
BC, a BTopoii — mexny ormetrkamu -28,0 u -28,6 m bC.

3a 1837-2012 rr. ypoBeHb MOpPS UCHBITAN KaK IIUTEIBHOE W 3HAYH-
TeIbHOE TOHIKeHUEe M0 1977 r., Tak U pe3Koe U MPOIOIIKUTEIBHOE MOBBI-
menne ¢ 1978 mo 1995 r. IlogpoOHOe pa3neneHre MOTHOTO psfa HAOIoIe-
HUH 32 YPOBHEM MOPSI 10 TTocTy Maxadkaia IpeacTaBieHo B Taom. 4.1.

Ta6bnuua 4.1. VIameHeHne cpeHerofoBbIX 3Ha4YeHun ypoBHs Kacnuiickoro mops
(M Maxaykana) B xapakTepHble nepuogpbl ¢ 1837 no 2012 r. [31]

MNepuon YpoBeHb, M BC U3meHeHne ypoBHS
(umncno neT) B Havane B KOHLE M cm/rog
nepuoaa nepuoaa
1837-1853 (17) -25,25 -26,08 -0,83 -4,9
1854-1882 (29) -26,08 -25,12 +0,96 +3,3
1883-1929 (47) -25,12 -25,88 -0,76 -1,6
1930-1941 (12) -25,88 -27,84 -1,96 -16,3
1942-1977 (36) -27,84 -29,01 -1,17 -3,2
1978-1995 (18) -29,01 -26,66 +2,35 +13,1
1996-2012 (17) -26,66 -27,57 -0,91 -5,4
1882-1977 (96) -25,12 -29,01 -3,89 -4.1
1837-2012 (176) -25,25 -27,57 -2,32 -1,3

W3 nannbix Tabm. 4.1 BUAHO, YTO CKOPOCTHh U3MEHEHHS CPEJHETOOBBIX
3HAYEHWH ypPOBHS JOcTHTanNa OONBIINX BeMW4yuH: -16,3 cM/Ton B mepHOX
CHWXEHUs ypoBHA B 1929-1941 rr. u 13,1 cM/roj BO BpeMs IoibeMa ypOB-
Hs B 1978-1995 rr.

Hauypnas ¢ 1890 r. ypoBeHb MOpsi XapaKTEpU3OBAJICS HEMPEPHIBHBIM
cHmwkenrneM. Ha oOmiem ¢oHe MOHWKEHUST YPOBHS MOPS OTYETIHBO BBIZE-
JISIOTCS XapaKTepHbIe MEePHOABl MaJeHUS U MOBBIIICHNS YPOBHS, OTpaXkaro-
IIFie COCTOSHHME BOAHOTO OajaHca MOpSl M TECHO CBS3aHHBIE C Pa3BUTHEM
pPasIUYHBIX JM0X aTMocdepHO mupkyasamuu. B Hagame XX cronerns
(1900—-1929 1T.) BBICOKOE M OTHOCHUTENIFHO CTAOMIIBFHOE TMOJIOKEHUE YPOBHS
OBLTO CBSI3aHO C Pa3BUTUEM 3amagHON (QOPMBI HUPKYJISIUA U AKTHUBHOCTBIO
IUKIOHUYECKUX TPOIIECCOB B BOJOCOOPHOI yacTu OacceifHa, 4TO, B CBOIO
odepenb, OMPEAeTTUIO OOUIBPHOE BBIMIAJCHNE aTMOC(EPHBIX OCAIKOB, MHO-
TOBOAHOCTh BoNrm M, Kak cCleACTBHE, BBICOKOE IMOJIOKEHHE YPOBHS MODSL.
HesnaunrtensHble kojeOaHus ypoBHS Mops (+0,5 M) MPOUCXOAMIN OKOJIO
oTMeTKH -26,20 M. Crtabo BEIpaKeHHAs TCHACHIIUS CHIDKCHUS YPOBHS MOPS
cocraBuia 3a 30-neruuii nepuox -0,34 m.
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3HaunTeNRHOE CHIDKEHHE YPOBHS B 1929—1941 rr. 6B1TO0 00YCIIOBICHO
AHTULMKIOHUYECKUM PEKUMOM TOTO/bI, YCTAHOBUBIIUMCS B Ipejesiax Bce-
ro Oacceitna Kacrus. [leunut npuxoaHO# cOCTaBISIONIEH BOAHOTO OalaH-
ca 3a CYeT MaJlOBOJHOCTH BOJLKCKOTO CTOKA COCTABHI OKOIO 500 K.

C mavana 1940-x rooB MOHMWKECHUE YPOBHSI MOPS IMPOIOIKAIOCH 00-
Jiee MeuieHHbIMH TemramMu. B 1960-¢ romael HaOmromanach HEMPOIOIKHU-
TeJbHAs cTaOwiHM3anus ero ypoBHs okoio ormetkd -28,40 M BC: B 1957—
1969 IT. B MOpe €XKEroJHo IOCTYNano MPHUOIH3HTENFHO Ha 7 KM® BOJIBI
0oJbllIe, YeM €€ UCIapsIoCch U cTekaio B 3anuB Kapa-Boras-T"o.

B 1970-e ronb! B OacceitHe MOPSI CIIOKUINCHh KIMMAaTHYECKHE YCIOBHSA,
ananormanaelie niepuoxy 1930-x romoB. CokpallleHHe PEeYHOTO CTOKA CTaJIo
OCHOBHBIM (paKTOPOM TaJIeHHs YPOBHS, TaK KaK HCHApeHHE B ATU TOJbl ObI-
o Hwke HOpMbl. KomuuectBo atmochepHbix ocaakos (220 mm/rox), BbI-
MAaBIIMX HAa MOPCKYIO MOBEPXHOCTh B 1970—1977 rr., 3HAUUTENBHO MPEBBI-
IaJI0 CPEAHEMHOTOJICTHIOI HOPMY, M MX BEJIMYMHA HauOobmas B XX ¢cTo-
netud. Ho mockonbKy BKJIaa OCalKOB B MEXKTOMOBYIO M CE30HHYIO H3MEHUU-
BOCTh YPOBHSI CPaBHUTEIBHO MaJ TI0 CPAaBHEHHIO C BETMYMHON 00BheMa ped-
HOTO CTOKa, TO X KOJIMYECTBO HE MOTJIO CYIIECTBEHHO MOBIHUATH Ha HHTEH-
CHBHOCTH CHIDKCHHUSI YPOBHsI Mopsi B 9TH roabl. Jlehunur BogHoro Oananca
(cBbIme 140 kM) cTaN NPUYMHOMN CHUKEHHS YPoBHS Mops ¢ 1970 mo 1977 T.
Ha 0,7 M. B 1977 r. ypoBeHb MOpsI HaxoAWICs Ha 3,2 M HUXKE, YeM B HadaJie
XX B. Camoe Hm3koe monoxenue ypoas Mops (-29,00 m bC) 6bu1o 3aduk-
cupoBaHo B 1977 r., BIIepBbIE 3a MOCIETHEE THICSUYETETHE, & CAMOE BBICOKOE
(-24,00 m) mabmronanoce B 1805 r. Takum 0Opa3om, B TEKyIIeM ThICSUEIe-
THH pa3Max KOoJeOaHWH ypOBHS MOpPS COCTaBHI S M, BT. 4. B XX B. — 3,2 M
(c 1930 mo 1941r. — 1,8 M, ¢ 1942 mo 1977 r. — 1,2 m). Haubonee uHTEH-
CHUBHO mMajieHHe YpoBHA mpoucxomwio B 1930-1941 u 1970 —1977 rr. (B
CpeIHEeM COOTBETCTBEHHO Ha 16 u 8 cM/rox).

C 1978 1. ypoBeHb MOpS CTal PE3KO TOBHIMIATHCS. VIHTCHCHBHOCTH
oJabeMa ypOBHS B OTAeNbHEIE rojbl npesbimana 30 cm (B 1990 1. — 36 cm),
a B cpeareM Obta okoio 14 cm/ron. CoBpemeHHbIN mogbeM Y KM, Hempe-
PBIBHO TNpojoJpKaBIIuiicss 18 ner, — Hanbosee MpoAOKUTENBHBIA 32 BECh
180-neTHN IEpHOA MHCTPYMEHTANBHBIX HaOmroAeHui. CpeqHeroaoBas oT-
METKa YPOBHs MOps MOBBICHIIACh Ha 2,4 M OTHOCUTEIBHO YpOoBHs 1977 1. U B
1995 r. mocturina 3uauenus -26,60 m bC. ITociae He3HAYNTENHHOIO ITOHMIKE-
Hus ¢ 1996 mo 2001 r. (#a 0,5 m), a ¢ 1996 o 2013 1. Ha 1,0 M ypoBeHB MO-
P B TIOCJIETHUE TOABI MPOJIOKAET eIlle HaXOIUTHCSI Ha BHICOKMX OTMETKaX.
B 2013 r cpenneromoBas 0OTMETKa yPOBHS JocTHTIIA 3Ha4YeHHs -27,60 M BC.

YCIOBHO MOKHO CYUTaTh, 4TO A0 Haudayma 1930-X IT. cOCTaBIISIOLIHE
BozHOrO Oananca Kacnuiickoro Mopsi popMHUpOBAIUCH B OCHOBHOM B €cTe-
CTBEHHBIX YCIIOBHUSX (TIPH MaJlOW aHTPOIIOTEHHOW HArpy3Ke), UX KOJIeOaHHS
YW MHOTOJIETHSS M3MEHYMBOCTH YPOBHS MOpPS OTpa)kajli BIIHSHHE TOJIBKO
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KIIUMaTHIeCKuX (PaKTOPOB, OIHAKO B TOCIEIYIOIINE OBl aHTPOIIOT€HHOE
BO3/IEIICTBHE HAa PEYHOIl CTOK CTaJ0 BO3pacTaTh.

Ha mpotsbkennn XX crosneTuss ”HTEHCUBHOCTh CHIbKeHHss YKM mon
BIMSHACM Pa3IUIHBIX BOJIOXO3SMCTBEHHBIX MeponpusATHi B Oaccetine Kac-
MUACKOT0 MOps 3HauuTenbHO MeHsmach. B 1930-1940 rr. cHmwxkeHue He
npesBbimano 2-3 cm/roa, B 1950-1960 rr., B meproa 3amoiHeHus: BOIOXpa-
Hwm Bomkcko-KaMckoro kackana, COCTaBIsUIO B CpegHEM 7 CM/TOZ.
MaxkcumanbHble 00beMbI 0€3BO3BPATHOTO M3BIATHS PEYHOTO CTOKA B KOHIIE
1970-1980-x rr. mpHBOAMIM K CHWXKeHHUIO ypoBHs Ha 10-12 cm/ron. B
HACTOsIIIEe BpEeMs €XKET0THOe CHUKEHHE YPOBHS MOpsi, 00yCIOBIeHHOE 0e3-
BO3BPATHBIMH H3BATHSMH, HE MIPEBHIIIAET B CpEAHEM 4—7 CM.

[ToBeimenne YKM B konre XX cToneTuss oOyCIOBIECHO HE TOJIBKO
CHIDKCHHEM O0BEMOB OE€3BO3BPATHBIX M3BATHH PEYHOrO CTOKA, HO M Ya-
CTUYHO aHTPOIIOI'€HHBIM BO3JEHCTBUEM Ha THAPOJIOTMUECKUM pEXUM 3aI1Ba
Kapa-borasz-I'on. EcrecTBeHHBIM 1M aHTPONOT€HHBIM U3MEHEHHSIM TOJBEPT-
Jach M Takas pacxojiHas CocTaBiisiiolIas BoAgHoro Oananca Kacmuiickoro
MOPsI, KaKk CTOK MOpcKkux Boj B 3anuB Kapa-borasz-I'on. InutensHoe naze-
HUE ypOBHS MOpS TPHBEIO K COKPAIEHHIO CTOKa MOPCKHX BOJ| B 3aJIUB
Kapa-boras-I'on BciencTBre yMeHbIICHHUS CEYSHHS U MPOIYCKHOM crioco0-
HocTH TIponuBa. B Hauame XX cToneTHs B 3a1MB MOCTYNano OKoio 30 km’
MOPCKHX BOJ B ToJ (YTO MPUBOIMIO K €KETOJHOMY CHIDKEHHIO YPOBHS B
cpenueM Ha 7-9 cMm), a B cepenmne 1970-x — magame 1980-x TromoB —
5-6 kM.

B maprte 1980 r. 3anuB Kapa-boras-I'on ¢ nenbio yMeHbIICHHS pacxoi-
HOHM YacTW BoAHOTro OanaHca W mojjiepxkaHus ypoBHsS Kacmmiickoro mops
OBLT OT/AEJEH OT MOPS TIYX0H HACBIITHOM JaMOOH. DTO MO3BOIMIIO €KETOIHO
"S>KOHOMHUTE" B CpEJHEM OKONO 5—6 KM® TIpH HepeKpHITHH TPOIUBA M
14-15 xm° B Tox B Hauane 1990-X IT., KOT/]a MPOU30IILIO 3HAYNTETHHOE MO-
BoimieHue YKM. C centsiOpst 1984 1. OblT BOCCTaHOBJIEH HE3HAUWTENbHBIH
perynupyeMslii CTOK MOPCKHX BOJI B 3a1uB B 06beme 1,5-2,0 kv/rog.

ITepexpritue nponusa Kapa-borasz-I'on u nocnenyroas peryiaupyemas
HE3HAUWTEIbHAS IMoJada MOPCKHX Box B 3aimmB B 1980-1992 rr. cmoco6-
CTBOBAJIM TOBBIIIEHUIO YpOBHSA Mops npuMepHo Ha 40 cM, unmm 20 % ero
COoBpeMeHHOTo nmogbeMa. B utone 1992 r. mamba, oTaensBInas 3ajJiuB OT MO-
ps, Oblma paspyuieHa. B pe3ynbpTare NHKBHIAIMW TUIOTUHBI U BO30OHOBIIE-
HUSl €CTECTBEHHOTO TIOCTYIUIEHHS B 3aJlUB MOPCKOH BOJIbI TOBBILICHHE
YpOBHS OBLTIO MEHBITIE BO3MOXKHOTO IpuMepHO Ha 30 cM. Hambonee 3naum-
TeJIbHOE CHHKEHHE YpOBHS, CBA3aHHOEe co cTokoM B Kapa-borasz-I'omn, co-
craBuiio okojo 13 cMm B 1995 r., xorma B 3aquB MOCTYNWiIO OKojo 50 KM
MOPCKOU BOJIbI. DTO CHIDKEHHE OOYCIOBIEHO B OCHOBHOM aHTPOIIOTCHHBIM
BO3/CHCTBHEM. B ecTecTBEHHBIX YCIOBUAX MHOTOBOIHBIX JIET M IpHU Oolee
BBICOKHMX OTMETKAX YPOBHSI MAaKCHUMAJIbHOE CHM)KCHHE YPOBHS, BBI3BAHHOE
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OTTOKOM MOPCKHX BOJ B 3aJIMB, COCTaBISUIO B Hadane XX CTOJNETHS, KakK
oTMmeyanoch, 7-9 cm. [locme 1995 r. exxerogHoe CHIKEHHE YPOBHS 3a CUET
BIUSHUS 3TON OTPUIATESIHLHOW COCTABJISAIONIEH BOAHOTO OayiaHca MPOUCXO-
JIAJIO B CpelHEeM Ha 5 cM (4—7 cm).

CrnenyeT oOpaTUTh BHUMAHHE €IIe HA OJMH aCIEKT aHTPOIOICHHOTO
BO3/ICMCTBHS, HEJOCTATOYHO M3YUYSHHBIH B HACTOSIIEe BpeMs. ITO KacaeTcs
MPEXKAE BCETO TOTO, YTO XO3SIMCTBEHHAs! AEATEIHHOCTh YeJIOBEKa CII0CO0-
CTBYET YBEIWYCHUIO KOHIICHTPAIUM MapHUKOBBIX T'a30B B aTMocdepe, uTo
MOJKET OKa3aTh BIHMSHHE HAa M3MEHEHWE KIMMATHYECKUX XapaKTePUCTHK M,
CJIeIOBATEIHHO, THPOMETEOPOIOTHUECCKII PEKUM KacIUUCKOro OacceiHa.
B wactHOCTH, HEKOTOpBIE HCCIIENOBATENN CUYHTAIOT, YTO HACTYMHBIIEE ITO-
terieHre B 80-x rr. XX CTOJIETUS CBSI3aHO C aHTPOIIOT€HHOM JesTeIbHO-
CThI0. AHTPONOT€HHOE MOTEIUICHHWE KJIMMAaTa MOKET BBI3BaTh OMNpE/EICH-
HBbIE U3MEHEHUS B KOJIMYECTBE OCA/IKOB B OacceitHe Bonru, mpuToke peyHbIX
BOJI K MOPIO ¥ UCTIAPEHHUHU C €T0 aKBATOPUHU H, CIEJOBATEIILHO, OKA3aTh BIIH-
sare Ha konebauug YKM B Ommkaiime qecaTHICTU.

B ecTecTBEHHBIX YCIIOBUSX COBPEMEHHBIH TTOI-EM yPOBHS Mops (1978—
1995 rr.) npousormien 6b1 mpumepHo Ha 3,0 M (Ha 0,5-0,6 M BbIIIe akTHUC-
ckoro moabema). B mienmom B koHIle XX CTONETHST YPOBEHb MOPSI MOT Haxo-
muThcst Ha 1-1,2M BEINIE W COOTBETCTBOBAT OBI BHICOKMM OTMETKAaM,
HaOmoaBmmMcst B XIX B. B mpeamectByronue aBa CTOIETHS M3MEHEHHS
YPOBHS MOPsI TPOUCXOIMIN B mHTEepBane ot -25,00 mo -29,00 m bC (pa3max
€CTECTBEHHBIX €0 U3MEHCHHI COCTABUIJI OKOJIO 3 M), a 3a IOCJICTHEE ThICS-
genetne oT -24,00 mo -29,00 m BC.

Pe3ynbTarhl MCCIeNOBaHUN CBUACTEILCTBYIOT O TOM, YTO KOJCOAHUS
YKM 00yclIoBIEeHBI COYETaHUEM KIMMATHUECKUX U aHTPOIIOTCHHBIX (pakTo-
poB. TekToHHYeCKOe BIUSHHE HA KOJICOAHHWS YPOBHS HHYTOKHO Majo W He
MOXKET OBITh COM3MEPUMO C KIMMATHYECKUM M aHTPOTIOTCHHBIM BO3JCH-
cTBueM. TeKTOHMYECKHE TPOIECChl BHI3BIBAIOT pa3HOHAIPABICHHEIC BEPTH-
KaJIbHBIC CMEIICHUS JHA U OeperoB MOps U B OOJIBIIIMHCTBE CIy4YaeB HE Mpe-
BBIINIAIOT 12,5 MM/TO/, YTO CYIIECTBEHHO MEHBIIE COBPEMEHHON MEXIoJI0-
BOI M3MeH4nBOCTH YpoBHS (-40 — +36 cM 3a mepuon ¢ 1978 mo 2013 r., B
T. 9. 32 CYET AHTPOIMOTCHHOTO BO3ACWCTBUS B cpeaHeM He Ooiee 4—7 cMm
€KETOIHO).

AHanu3 NaHHBIX TOKa3bIBAET, YTO MHOTOJETHUH X071 ypoBHsa Kacnuii-
CKOT'0 MOps IPEICTABIAET COOON MPOIECC MOOUYEPETHON CMEHBI CEpUil JIeT
MOCIIEIOBATEIILHOTO TMOHKEHUSI M TOBBIIICHUS YPOBHS MOPSI, UCIBITHIBAS
KBa3UIMKIMYECKUE KOJIIEOAHNS C TIEPHOAOM OT HECKOIBKHUX JIET 10 HECKOJb-
KHX JECATKOB JieT. ECTh OCHOBaHUS CUUTAaTh, YTO UMEHHO 3TH CEPUU JIET
(Wu OTHENBHBIC TOJBI) B 3HAUYUTEILHOW CTENIEHU OIPENENSIOT 3aKOHOMED-
HOCTH ¥ 0COOEHHOCTH MHOTOJeTHUX KojeOanuit YKM. B tab6n. 4.2 npuse-
JICHBI TIEPHOIBI HAaN00JIee MHTEHCUBHOTO MMOHIKEHUS U MOBBIIICHHUS YPOBHS
B XX Beke.
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Ta6nuua 4.2. lNepuoabl MIHTEHCUBHOIO NOHWXEHNS K noBbiweHnst YKM (B ckobkax
yKasaHa NpOAOIIKUTENBHOCTb NOHMXKEHUS U MOBLILLEHWS YPOBHS B rogax)

MapgeHune MoBbIWweHne

Mepuop BenunuuHa, cm Mepuop BenuuuHa, cm
1880-1913 92 (34) 1978-1995 240 (18)
1914-1932 Crabunusauus 2003-2005 30 (4)
1933-1940 172 (8)
1941-1956 61 (9)
1957-1970 Crabunusauus
1971-1977 62 (7)
1996-2002 56 (7)
2005-2015 88 (11)

W3 Tabn. 4.2 BUAHO, YTO HauOoOJiee MHTEHCHBHOE MHOHMKeHHe YKM
npoucxoauiio B mepuoa ¢ 1933 mo 1940 r., koraa ypoBeHs 3a 8 JeT yman Ha
172 cm, B TOo Bpems kak ¢ 1941 mo 1977 r. (3a 37 net) — Tonbko Ha 123 cm.
Haubonee natencuBHoe noBeimierne Y KM npoucxonuino B nepuos ¢ 1978
no 1995 r., xorma ypoBeHb 3a 18 net nogusiica Ha 240 cM co cpenHel cko-
pocteio 13,3 cM/ron. Panee Takoro Temma mojabpeMa ypoOBHS HE HaOIOna-
nock. Takue koe0aHus YPOBHS MOPS BEI3BAaHBI B IIEJIOM TIIO0ATEHBIMU TTPO-
IIeccamu, HO Ha KOPOTKUX WHTEepBajaxX BPEMEHN MOTYT YaCTUYHO 3aBUCETH U
OT PETHOHAJILHBIX THAPOMETECOPOJIOTHUESCKUX OCOOCHHOCTEH.

Opnnoli u3 (QyHIaMEHTaNbHBIX TpobOieM Kacmmiickoro mMops siBIseTcs
BBISIBIICHHE pa3HOMACIITa0HOW M3MeHUNBOCTH Y KM, 00yClIOBICHHON B3au-
MOJCHCTBHEM TPOLIECCOB, MMPOUCXOMAIINX B aTMochepe u B Mope. Kcciemno-
BaHHE W KOJMYECTBEHHOC ONHMCAHWUE PAa3HOMACINTAOHBIX Koiebanuii YKM
HEOOXOIMMO Ui JTOCTOBEPHOTO BBIJIENCHUS W3MEHEHWH YpOBHS DPa3HBIX
MacImTaboOB ¥ MPOTHO3UPOBAHUS STUX N3MEHEHHI.

C Havana mpoBeJeHUs] HHCTPYMEHTAIbHBIX HaOmroneHnid u 10 XX Beka
YKM «komnebaincs B cpeaaeM okoio otMetkH -28,80 M bC. B XX B. B MHOTO-
snetHeM xojae YKM MO0XHO BBIJIEIUTh HECKOJBKO XapaKTEpPHBIX MEePHOIOB,
COOTBETCTBYIOIIMX PA3IUIHOMY COCTOSHHIO BOJHOTO Oamanca mopsi. Ha
(¢oHe O0OIEeH TEHICHIMM TOHWXCHUS YPOBHS MOps, HAOIIOJAroIIencs ¢
1880-x romoB, B Havae XX crojeTus (1900-1929 rr.) uamenennss YKM
OBUTM HE3HAYMTEILHBIMU M MIPOUCXOMIIN OKOJIO CpeJHel OTMETKH -26,2 M
BC.

Bricokoe monokeHHe YpOBHSI M OTHOCHTENBbHAS €r0 CTaOWIBHOCTH B
Hagayie XX B. ObUTH OOYCJIOBJICHBI OJIAaTONPHUATHBIMHU THIPOJIOTHICCKUMHU
YCJIOBHSIMH, OTIPEACIISIONIMMEA MHOTOBOJIHOCTh PEK U OTHOCHUTEIHHBIM pPaB-
HOBECHEM MEXIy 3JeMEHTaMu BojHOro Oamanca mops. [locnemoBaTenbHo
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yepeayommecsa 4—5-JIeTHUe UKIbl MHOTOBOJIHBIX U 5—8-JIETHHE IIUKJIBI Ma-
JIOBOJIHBIX JIET TPUBOIUIN K COOTBETCTBYIOIIMM IMOBBIMICHUSM U ITOHMKE-
HUSIM YPOBEHHOH MOBEPXHOCTU MOps. TEeHICHIIMS CHUXKCHHSI YPOBHS MOPS B
3TOT TIepuo OblIa HesHauuTenbHOH (0,34 cM 3a 30-1eTHHI Tepro).

CocrossHuEe OTHOCUTEIHHO PaBHOBECHOTO mojoxkeHus Y KM cMeHuoch
nepuoaoM ero peskoro majaerus B 1930-1941 rr. Jledunut BogHoro 6anan-
ca, B CpelHEM OKOJIO 60 KM/TOJ, CIOCOGCTBOBAJ 3HAUMTEIBHOMY TTOHIKE-
HUO ypoBHS Mops Ha 1,8 M. Takoe pe3koe majeHue ObIIO BBEI3BAHO KPYITHO-
MacmTabHBIMUA KIUMAaTUYECKUMHU H3MEHEHUsMH. Ha 3HaunTensHON Teppu-
topun ETP, Brirouas u BogocOopHBIN Oacceiin Kacnmiickoro mopsi, oTMe-
JaJIMCh 3aCyIUINBEIE yeinoBus. JJedunut armochepHBIX ocaakoB B Oacceline
Kacrms B coueTaHnM ¢ MHTEHCUBHO Pa3BUTBIMH MPOIECCAMHU HUCIAPEHUS C
MIOBEPXHOCTH MOpsA U MpUBENU K pe3komy majneHuto YKM B cpegnem co
CKOpOCThIO 16 cM/TOI.

B 1940-1950 rr. pu Oosiee yMEPEHHBIX KIMMAaTUYECKUX YCIOBHUSIX B
Oaccetine Kacrust Temmnbl majieHUs] YpOBHS 3aMEJIMIMCh. AHOMAJBHO pa3-
BUTHIE TIPOLIECCHI MEPUINOHAIBLHONW (POPMBI IMUPKYISIIHA CITOCOOCTBOBAIIH
YBEITUUCHUIO YBJIaKHEHHOCTH. B 1949-1956 1. medummt BogHOTO Oananca
cocTapyisil okono 19 kv’/rox, a B 1957—1969 rr. Boasl B MOpe MOCTYTIAJO0
IIpUMEpHO Ha 7 KM B TOJ GOJIbIIE, YeM €€ HCIapsIoch U CTEKAIO B 3alIUB
Kapa-boraz-I'ox.

B nawane 1970-x rogoB mpouuioro croiieTus B OacceliHe MOpS BHOBb
CJIOXWIIUCh HEONArONPHUATHBIC YCIOBUS, aHAJIOTHYHbIe neproay 1930-x ro-
noB. Jedumur G6amanca 3a 1970-1977 rr. cocrasun 50 KM 1 MpuBeNI K Ma-
neano YKM B 1977 r. 1o otMmeTku -29,0 M BC — camoii HU3KOH OTMETKE HE
TOJIKO 32 TEPHOJ] MHCTPYMCHTAIILHBIX HAOMIOJACHUN, HO U 3a IMOCICTHUEC
500 met, B TeueHHe KOTOpPHIX pa3Max konebanuit YKM cocraBun 7 m. B
cpemreM 3a 1942-1977 rr. nedumuT Gamanca coctasnan 13,7 km'/rox, 9to
COOTBETCTBOBAJIO €XXETroaHOMY CHIDKeHHI0 YKM Ha 3,7 cM cios, a 3a BecCh
nepuoja ypoBeHb omycTwics Ha 1,2 M. O0miee nonmxkenne YKM B XX cro-
netuu coctaBuio 3,2 M. CHmkenne YKM mpoucxoauiio ¢ HHTEHCUBHOCTHIO
B cpeaHeM 4 cm/ron, a B 1930-1941 u 1970-1977 rr. — 16 u 14 cm/rox co-
OTBETCTBEHHO.

C xonma 1977 r. Hadazcs ObICTphIA mogbeM Y KM, KOTOpEI mpomos-
JKaycsl B TeueHue 18 JeT co cpemHel CKopocThio 14 cM/Tox, a B OTICTbHBIC
rozbl 3Ta udpa gocrurana 30 cM u 6omee. B 1995 r. ypoBeHb MOpsi JOCTHT
CBOET0 MaKcHMaJlbHOro 3HaueHHus -26,60 M BC, T.e. IO OTHOIIEHHIO K
ypoBHIO 1977 r. noansuics Ha 2,4 M.

Opmnako HaumHas ¢ 1996 r. B pexume YKM Havancs oOpaTHBIN UK
€ro HENpephIBHOTO MOHMKEHUs BIUIoTh 10 2002 1. 3a 1996 u 1997 rr. ypo-
BEHb MOPS IMOHU3WICA Ha 36 CM, 3aTeM ero MaJIeHne 3aMeJUIHII0Ch. 3a TepH-
ox ¢ 1998 mo 2002 r. ypoBEeHb MOpPSI IOHU3WIICS BCETO HA 8 CM, TOCTHTHYB
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B 2002 r. abcomoTHOW OTMETKH, paBHOU -27,15 M. 3a 2003-2005 rT. ypo-
BeHb CHOBa moBeIcwiIca Ha 30 cM, mocturayB B 2005 1. oT™MeTKH -26,76 M,
MIOCJI€ YEeT0 HAYaJOCh YCTOWYUBOE MOHIDKEHUE YPOBHS B CpeiHEM Ha 9,7 cM

B roa. K 2013 r. ypoBeHb MOHM3WICA Ha 78 CM M JOCTHUT aOCOJFOTHOU
ot™MeTkH -27,54 m BC.

4.4. BuyTpuroaoBasi u3MeH4YMBOCTh

BuyTpuronoeie (ce30HHbBIE) KoJeOaHHUS YPOBHS MOPSI ONPENENSIOTCS
TaK K€, KaKk 1 MHOTOJIETHHE, N3MEHYHBOCTHIO COCTABJISAIONINX BOIHOTO Oa-
maHca [17, 19, 21, 22, 29]. B ce30HHOM X0/€ ypOBHSI MOPSI OCHOBHAsl POJIb
MPUHAIEKHUT PEUHOMY CTOKY, 3 (PEKTHBHOMY UCIApEHUIO (HCIapeHHe MU-
HyC OCaJK{) W WX pachpelesieHHI0 BHYTpH roaa. MIMeHHO 3T (akTophl
OmpeneaoT oOmui xapaktep ((OH) BHYTPHUTOIOBOTO pacIpeaeiicHUs
ypoBHs Mops. Kak n3BecTHO, HaOOJIBIIYIO POJb B 3TOM UIpaeT cToK Boru.
BryTpuronoBoit xonm YKM B pasnuyHBIX MyHKTaX UMEET CBOM OCOOCHHO-
CTH, OTPaXKAIOIIHE B TO K€ BpeMs M OOIIie 3aKOHOMEPHOCTH, XapaKTepHbIE
quist Kacnust B nenom:

— B NpuUOpEKHBIX palioHaX HAOMIONAIOTCA 3HAYUTEIbHBIE CTOHHO-
HaroHHbIE KOJICOAHNUS;

— B IIIyOOKOBOJHBIX paifOHaX M3MEHEHHUE YPOBHS OOYCJIOBIEHO IJaB-
HBIM 00pa30M U3MEHEHHMSIMU COCTABIISIOIIMX BOTHOTO OanaHca.

JocraToyHo moaHOE Tpe/cTaBlieHne o MacimTabax konebanuit YKM mo
aKBaTOPUH MOPS MOXHO TIOIYYHTH W3 Ta0d. 4.3, B KOTOPOW NaHBI CpemHUe
MECSIYHBIE YPOBHHU IJIs JIET ¢ MAKCUMaJIbHOM M MUHUMAaJIbHON aMILTUTYAOU
ypoBHs (1977 u 1995 rr.) mo psiny nyHnkroB Kacnuiickoro mMopsi.

Tabnuua 4.3. CtaTucTnyeckme xapakTepucTMkM BHYTPUrogoBOWM U3MEHUYMBOCTM
cpepHero ypoBHs Mopst 3a nepuopg ¢ 1924 no 2013 r. ansa cemu 6a30BbIX MYHKTOB

Crar. I mlm|w | v |vilve|vim|ix| x| x| xu]|CPeA
XapakT. rog

Maxaukana
H 35 | 35|36 |41 |48 | 56 | 57 | 53 | 46 | 40 | 38 | 37 | 43
Hue | 210 |201]192|198|206|211|231 | 236 | 220 (218 | 211|214 | 212
H -107 [-103{-104|-103| -97 | -90 | -92 | -97 |-102|-116|-108|-110| -101
A 317 | 304|296 | 301|303 301|323 | 333 (322|334|319|324| 313
S 83 | 82|82 |81 |81 |81 |82| 83 |82|83]|82) 82 82
Mg | 20,5 |18,5/18,521,5/27,5/39,0|45,0(40,5|34,0(32,0|129,0|24,0| 26,5

Ag 0,28 |0,27|0,24|0,24|0,26|0,26|0,26|0,31{0,30|0,25|0,26|0,26| 0,27

3 -10 {11/-11{-11(-11}-10(-09|-09(-09|-0,9(-09|-0,9| -1,0
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Tabnuuya 4.3 (npodomkeHue)

Crar. | mlm|w | v |vilve|vim|ix| x| x| xu]|CPeA
XapakT. ron

Baky

H 35 | 30| 32| 37|45 |56 | 60 | 55 | 45 | 36 | 32 | 31 41

Hye | 177 | 176 1176|178 | 18 | 196 | 213 | 209 | 203 | 190 | 186 | 180 | 189

H,um | -102 |-104(-101| -94 | -88 | -77 | -76 | -83 | -95 |-106|-107 |-106| -92

A 279 280|277 (272|274 | 273|289 | 292 | 298 | 296 | 293 | 286 | 281

S 76 | 75|75 |74 |74 |74 |75 |75 |75 |76 |75 |75 | 75

Mg 55 |65]6,0(11,0/19,0/32,0/41,5/37,0(25,5(15,5(12,0( 8,0 | 17,0

Ag 0,25 |0,22|0,23|0,24|0,23|0,24/0,27|0,27 |0,25|0,23|0,24|0,24| 0,24

3 -12 |-12]-13]|-13]|-13|-12|-11]|-11]-11]-11]-11]-1,2| 1,2

o. Xunown

q 31,9 |32,3|33,3|38,0(45,5|57,3/61,3|56,1(47,2|37,7|35,1|32,9| 42,8

Hyme | 199 200|197 201|207 | 218|241 | 232 | 228 | 212|208 | 205 | 212

H,., | -115 |-117[-112[-108[-100[ -97 | -91 | -99 | -95 |-106|-115|-118| -104

A 314 | 317|309 | 309|307 |315|332| 331|323 |318|323|323 | 316

S 86 |85 |85 |83 |83 |83 |84 |86 |85|84 |84 |85 | 84

Mg 12,0 {12,5{14,0|15,0(25,0{37,5|45,0|41,0(33,0({22,0{21,5|16,0| 23,5

Ag 0,22 |0,20(0,21|0,22|0,24|0,22|0,25|0,25{0,26|0,25|0,21|0,23| 0,22

3 -1,2 |12|-1,2{11|-11{-11|-10]-10(|-1,0{-1,0(-1,0]|-1,1| -1,1

Kyynu-Mask

H 21,0 [22,9(23,4|28,3|35,6(45,3|51,0(47,1|36,1|27,0(23,6(22,0| 31,9

H, e | 189 |186|187|192|200 | 208|231 | 228 | 216 | 209 | 203 | 200 | 204

Hom | -112 |-120[-114[-109] -98 | -99 | -84 | -90 |-106|-110|-117|-115| -99

A 301 |306|301|301|298|307|315|318 |322|319|320| 315 | 303

S 80 |79 |79 |78 |80 |80 (81|81 |80|80|80| 80| 79

Mg 6,0 (10,5/11,0/12,0/20,0|34,0{41,0(38,5|27,5(18,5|12,0| 9,5 | 20,5

Ag 0,44 |0,37|0,40|0,41(0,47|0,42/0,44)|0,46 0,46|0,45/0,45/0,45| 0,45

3 -09 |-09|-10|-09|-0,8/-0,8/-0,8|-0,8|-0,7]|-0,7]|-0,7|-0,8| -0,8

TypkMeH6aLm

q 20,4 |121,5(22,5|27,4|34,9|144,8/51,4|47,6 |35,5|25,3|22,4|21,0| 31,1

Hy e | 195 | 195|192 196 | 206 | 215 | 238 | 233 | 219 | 209 | 209 | 197 | 208

H,un | -126 |-129(-120|-116|-109|-100| -92 |-105|-116|-121|-125|-124 | -113

A 321 |324|312|312|315|315| 330 | 338 | 335|330 |334 | 321 | 321

S 83 |83 |82 |81 |81 |82 |83 |83 |83|82|82|82| 82

Mg 8,0 |9,0110,0{11,5/20,0/32,0{43,0{39,0(27,5(19,0(14,5| 9,0 | 20,5

Ag 0,39 |0,36(0,38/0,40(0,41|0,39(0,44|0,43|0,43|0,40|0,41|0,42| 0,41

2 -08 |-09/-09/-09/|-0,8|-0,8(-0,7|-0,7|-0,7|-0,7|-0,7|-0,8| -0,8
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Tabnuua 4.3 (okoH4aHue)

Crar. | mlm|wv | v |vilve|vim|ix| x| x| xu]|CPeA
XapakT. ron

Kapa-Boras-l'on

H 22,3 122,2(25,5(31,1(38,2(47,4|50,8|45,935,5(27,4|23,6(22,1| 32,7

H,ue | 188 188189196 | 199 | 206 | 225 | 221 | 211 {201 {192 | 199 | 200

Houn | 128 |-133[-123[-114[-106[-100| -97 [-106 |-115|-121|-125|-125| -114

A 316 |321|312|310| 305|306 | 322|327 | 326 | 322|317 | 324 | 314

S 83 (83 82|81 |81 |81 |82|82|82|82|82| 83| 82

Mg 8,0 |7,0(12,0/15,5/20,0(34,0{40,0(34,0|27,0(18,0/12,0{11,0| 20,0

Ag 03 (0303/03(03(03;03|03(03/03/03|0,3]| 0,3

3 -10 |-10/-11]-10|-10|-10/-09]|-0,9]|-09]-0,9|-0,9|-0,9| -1,0

®PopT-LlleBYeHKO

H 32,9 |32,3|34,4|39,7|47,7|56,3|58,3|53,1(45,1|38,6|35,5|34,1| 42,3

H,ue | 206 | 199|203 |205 (214|224 | 240 | 239 | 227|221 | 212|208 | 216

wun | =105 |-105(-107| -96 | -87 | -82 | -86 | -92 [-102|-106|-104|-108| -97

A 311 [ 304|310 | 301|301 |306|326 | 331 | 329|327 | 316 | 316 | 313

S 80 |81 (8 |79 |79 |80 (81|82 |82|81|80| 79| 80

Mg 19,0 (21,0(20,5|24,5|32,0(44,0(49,0(43,0(34,5(27,5|24,0/21,5| 29,5

Ag 04 (040404040404 (05|05(04|04/04| 04

3 -08 |-09/-0,8/-0,8/-0,8|-0,7|-0,6|-0,6 |-0,7|-0,7|-0,7|-0,7| -0,7

MpumeyvyaHue: H —cpeaHuit ypoBeHb; H — MaKCUMarbHbI ypoBEHb; H

Makc Mun

MUHUManbHbIA ypoBeHb; A —amnnutyaa; S — cpeAHekBagpaTU4YHOEe OTKIIOHEHWE; Mg -

MeauvaHa; AS — KO3(PPULMEHT acuMmeTpun; D — KoaPULIMEHT aKcLecca.

B cooTBeTcTBUYM ¢ M3MEHEHUSIMH 00beMa CTOKA, CaMble BRICOKHE YPOB-
HU HaOJIOAAIOTCS B MIOHE-HIOJIE, a caMble HU3KKE B (heBpasie-MapTe, Koraa
MPUTOK PEYHBIX BOJ MUHUMAaseH. Hanbonee 3HAUNTEIIBHBIC CE30HHBIC KOJIC-
0aHUs OTMEYaIOTCSl B MEIIKOBOJIHOM YacTH yCThEBOTO B3MOPhs Boury, rae B
CpEeTHEM OHHM JOCTUTAIOT | M M TIOCTEIIEHHO YMEHBIIAIOTCS B CTOPOHY MOPS
JI0 3HAYEHUH, XapaKTEPHBIX JJI1 CE30HHOTO XoAa ypoBHs Bcero Kacnuiicko-
ro mops (30—40 cm).

CratucTHueckne XapaKTepUCTUKH BHYTPHUTOJOBOH H3MEHUMBOCTH
cpemHero ypoBHS Mops 3a mepuon ¢ 1924-2013 rr., mpeacTaBieHHBIC B
Taby. 4.3, TO3BOJSAIOT OOHAPYXKHTH, YTO IOJIOKUTEIBHBIC MPUPALICHHS
YPOBHS MOpPS B CPETHEM MHOTOJIETHEM HAYHHAIOTCS B MapTe ¥ COXPAHSFOTCS
JIO HFOJISL.

Ha puc. 4.6 mpuBeaeH MOMECSYHBIN XOI yPOBHS B Pa3IUYHBIX MyHKTAX,
ocpelHeHHbIH 3a nepuox 1978-2013 rr.
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Puc. 4.6. BHyTpurogoBow xoa ypoBHsS no 11 nyHkTam.

Ha puc. 4.6 oOHapyxuBaeTcs O00ybIION pa3dpoc 3HaYSHHUI YPOBHS MO-
P MEXIy MyHKTaMH 3allafHOTO M BOCTOYHOI'O MoOepexbsi Mops. Makcu-
MaJIbHbIE pa3Iuuusi MeXIy HUMH aocturaroT 25-30 cMm. BenencrBue mpe-
UMYIICCTBEHHOTO IMOCTYINICHUA PCYHBIX BOJ B CCBEPHYIO 4aCTh Kacnmiicko-
ro Mops u BiusHus cuiibl Kopuonuca, ypoBeHHas MOBEPXHOCTb MOPSI UMEET
HaKJIOH C ceBepa Ha IOT U C 3arajia Ha BOCTOK, KOTOPBIH Hanbosee sipko BbI-
pakeH BECHOU B TIEPHOJT TIOJIOBObSL.

Ha BHyTpuromoBoil XoJ ypOBHS MOps TakK€ OKAa3bIBAIOT BIIUSIHUE
CTOHHO-HATrOHHBIE SIBJICHHS, MPHUBOJIIINE B OTACIbHBIE MECAIBI K 3HAYH-
TEJIbHBIM OTKJIOHEHHSM OT HOPMAaJbHOTO BHYTPHUTOZOBOTO XO/Ja YpPOBHS,
MpUYeM B MEJIKOBOIHBIX paiioHax CeBepHoro Kacmus ux BIusHUE POSBIS-
eTcst 00JIee IPKO M MPUBOJAMT K PE3KOMY U 3HAYUTEIHLHOMY MOIBEMY H CIa-
Iy YPOBHS MOPSI TT0 CPAaBHEHHIO ¢ 0oJjiee TIIyOOKHUM 3aItaHBIM IT00CPEIKBEM
Cpennero u HOxnHoro Kacmus. OTKIOHEHHsSI YpOBHS MOpS MpPH CrOHHO-
HaroHHBIX SIBJCHHUSIX OT UX CPEIHEMECAYHBIX BEIMYUH COU3MEPHUMBI C pa3-
MaxoM (aMIUTUTYJI0) BHYTPUTOIOBEIX KOJIEOAHWH ypOBHS MOpS M COCTaB-
0T B cpenreMm 30-70 cm. Haumbonpimme OTKIIOHEHHWS YpPOBHS MOpPS OT
CPETHEMECSIYHBIX 3HAYCHUN HAOIIOJAIOTCS B CEBEPHON MEITKOBOJIHON YacTH
Kacnwuiickoro mops.

Cpemuuit pazmax ypoBHsS Mops 3a 1900-2013 rr. cocTaBmJI OKOJO
30 cM. HauGospmive mogbeMbl YPOBHS OTMEUANINCh B MHOTOBOJIHBIE TOJBL,



94 Masa 4

K KOTOpeIM oTHOcATCS 1914, 1926, 1947, 1978, 1981, 1995 rr. (¢ mOIOXKH-
TEJBHBIM TpPHpPAIICHUEM YpPOBHS OT 42 10 54 cM), a HAUOOJBIIUE CHAJbI
ypoBHs — B MasnioBoHbie 1910, 1934, 1937, 1958, 1975, 2010 rr. (¢ oTpuna-
TEeTLHBIM TIpUpaIIeHueM YpoBHS oT 41 mo 45 cM). Ha ce3orHOM XO1I€ YpOB-
HA MOpSI TaKXe CKa3aJloCh COKparieHue, a ¢ mapra 1980 T. mo ceHtsops
1984 r. npekpaiieHue cToka MOpckux Boj B 3anuB Kapa-boras-I'on. BHyT-
pPUTOIOBOE pacrpesielieHre CTOKa MOPCKHX BOX B 3anuB a0 1984 r. Obuto
aHAJIOTUYHO TOAOBOMY X071y ypoBHS Mops. Jlo 40 % romoBoro croka B 3a-
JIUB TIPUXOAMIIOCH Ha WIOHB-CEHTAOPH. B Meproa MOBBIICHUS YPOBHS MOPS
CTOK B 3aJIUB YMEHBIIIAN €T0 B CpeaHeM Ha 1—2 cM/Tof, a B IEpHOI TTaJCHUS
— yBenmmumBait Ha 0,5 cm/ron. ExerogHoe CHIDKEHHE YPOBHS MOPS 3a CUET
CTOKa BOJ B 3aJIMB B CpPEJAHEM 3a MPOINIOE CTOJETHE COCTABISIO OKOJIO
3,5 cm (ot 7 1o 1 cm), a B HacTosIIee BpeMs — MeHee 1 ¢M, T. €. Ha Ce30HHBIN
XOJI YPOBHS HE BITUSIET.

Ponp ucnmapeHuss BO BHYTPUTOIOBBIX KOJEOAHHSIX YPOBHS MOPS CTOUT
Ha BTOPOM MecTe mocie cToka. OTKIOHEHHE UCIApeHHsl OT CPEIHEro MHO-
TOJIETHEr0 3HA4YCHHMSA B OTHAEIBHBIC TOAbl JocTuraeT +£10-20 cM, 9TO COOT-
BercTByeT mnpumepHo 30-50 % aMIumMTyApl BHYTPHUTOMOBBIX KOJIEOAHHIA
YpOBH:I. 3a CUET UCTIAPSHUS YPOBEHBb MOPS ITOHIDKAETCSA B CPEAHEM 3a TOJ Ha
97 cm.

Poite atMocepHBIX 0CaKOB B CE30HHBIX KOJEOAHHIX YPOBHS MOPS 110
CpPaBHEHHUIO CO CTOKOM PEK M HCIApPEHHEM OTHOCHUTEIHHO HeBenuka. Exe-
TOJTHBIM TPUPOCT YPOBHS MOPS B PE3yJIbTATE BBHIMAJCHUS OCAJKOB COCTABIISI-
et npuMepHo 20 cM. OTKIOHEHUs KOJHYECTBa OCATKOB OT HOPMBEI MOTYT
00ycllaBIMBaTh OTKIOHEHHS B TOJIOBBIX NPHPAIICHUSX YPOBHS Ha +3—7 cM,
gto coctaBisgeT 10—15 % pazmaxa ero BHyTpUTOZOBBIX KOIEOaHUH.

Ce30HHBIN XOJ] YPOBHS MOPS B OCHOBHOM OIPEENAETCS PEYHBIM CTO-
KOM, OTJIMYAOIIUMCS OOJIBIION MEKTOIOBOM W BHYTPUTOAOBON H3MEHINBO-
cThi0. Ce30HHBIE TOIBEMBI M CHAABl YPOBHSI MOPSI OOYCIIOBJICHBI IMPEXIIE
BCEro 00BEMOM BOJDKCKOTO IOJIOBOJIbSI, M0 MHTCHCUBHOCTBHIO, XapaKTepH-
3yeMOil 3HAYMTENBHON M3MEHYHBOCTHIO. OTKIOHEHHS CPEIHMX MECSIHBIX
3HAUYCHUU CTOKA OT CPEIHUX MHOTOJICTHUX CYIIECTBEHHEI B MEPHO/T MTABOJIKA
(ampenb-MIoNb), KOT/Ia CTOK pek MoeT KonebaThes oT 15 10 20 kM® B Me-
cAll, a B MeXeHb (aexadpb-eBpanb) oT 5 g0 29 KM B Mecs, T. €. 00beM
CTOKa PEK MOYKET YBEIMYMBATHCS MM YMEHBIAThCI B 2—3 pasza. Hambob-
masi MEXro/I0Basi U3MEHUYMBOCTh CTOKA XapaKTepHa IJIsi MIOHS U JeKaops,
KOTJla HaONIOAIOTCS COOTBETCTBEHHO MAaKCUMAJbHBIH W MHUHWUMANBHBIN
cpemHeMecsaHbIe 00beMbI cToKa. CTOK ¢ amperis 1o HiOHb, KOTIa ero 00seM
HauOOJBINNI, UTPAET PEIIAIOIIYIO0 POJIh B BECEHHE-JIETHEM MOABEME YPOBHS
MOpsL.

HiMeHHO B 3TH MecsIlbl YPOBEHb MOPS JOCTUTAET CBOMX MaKCHMAaIIbHBIX
HaueHud. CpeaHEeMecSYHbII MakCMMyM dYallle BCEro OTMEYaeTcs B HIOJe.
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B cpenneii n 1o>xHON 9acTH MOps 00Jiee BRICOKHE TIOBTOPSIEMOCTH HIOJIBCKO-
ro MUKa YPOBHS XapaKTEpHBI ISl 3aIaHOTO Mmobepexns. B 1enoM HacTym-
JIeHUe MaKCUMyMa U MUHUMyMa HMEET AOBOJBHO MIMPOKUN BPEMEHHOM
nmuana3oH. C MIONA-aBrycTa B CBSI3M C YMEHBIIEHHEM PEYHOTO MPHUTOKA H
YBCIMYCHUEM HCHAPCHUA C MOBEPXHOCTU MOPSA YPOBEHb MOPS IMOCTCIICHHO
MOHIKACTCS 10 MHHUMAJBHOTO 3HA4YCHUs B JiekaOpe-perpane. Ce30HHBIH
XOJI YPOBHS B OCHOBHOM OIIPENENSIETCS PEYHBIM CTOKOM, OTIHYAOIIHIMCS
00JBIION W3MEHYMBOCTHIO. Hanbompive BENWYHHBI MONOXHUTEIBHBIX OT-
KJIOHEHUI CPEHUX MECAYHBIX 3HAYEHUH YPOBHS MOPs OT UX CPEIHUX I'OJ0-
BBIX 3HAYEHHWH OTMEYAIOTCS C Mas 10 aBr'yCT, © OCOOEHHO B HIOHE-HIOJIE
(puc. 4.7).

25

20

DH, cm

—O— Baky

- o.>Kunon
®dopT-LLesyeHko

—— Maxaukana

15 1 —& Kyynu-Masik
—m-  KpacHoBoACK
—e— Kapa-Boras-l'on
-20 —4& CpegHee
1 2 3 4 5 6 7 8 9 10 11 12
Mecsauybl

Puc. 4.7. FogoBovi xof OTKNOHEHUI CpeaHUX MECAYHbIX 3HAYEHUIN YPOBHS
DH ot cpefHero rogoBoro ypoBHsi, OCpeAHEHHbIX 3a nepuog ¢ 1978 no
2003 r. Ans ceMu NyHKTOB.

Ha puc. 4.8 noka3zanbl Tpaduku OTKJIOHEHHH CPEIHUX MECSUYHBIX 3HA-
4yeHuil ypoBHs Kacmuiickoro Mopsi OT CpeIHeroIoBbIX 3HAUYCHHH 3a Xapak-
TepHble nepuoabsl XX—XXI croneruii.

AHau3 MHOTOJICTHUX JAHHBIX MOKA3bIBACT, YTO B MaJOBOJHBIC TOJBI
OTKJIOHEHHS CPETHUX MECSYHBIX 3HAYCHUH YPOBHS MOPS OT CPEIHErO rojI0-
BOT'0 €r0 3HAUCHUS B MEPBYIO MOJOBHUHY T'0Jla MEHbIIE, YeM BO BTOPYIO, a B
MHOTOBOJTHBIE TO/IbI HA00OPOT.

BHYTpPUro10BO# X0J1 OTKJIOHCHU CPEAHEMECSUYHBIX 3HAYCHUH YPOBHS
OT CpEJHETr0 YPOBHS MOpS JOBOJILHO CHJIBHO Pa3in4aeTcsi OT MyHKTa K
myHKTY (puc. 4.9).
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Puc. 4.8. OTKNoHeHUs cpeaHMX MeCAYHbIX 3HaYeHun ypoBHsa Kacnuiickoro
Mops (CM) OT CpeAHErofoBbIX 3HAa4YEHUI 3a XapaKTepHble Nepuoabl
XX-XXI ctonetun [23].
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DH, cm

14
12
10
8
6
4
2
0
-2
4 —o— baky
-0 0.Xunon
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12 —— [apaboraron
1 2 3 4 5 6 7 8 9 10 11 12
Mecsauybl

Puc. 4.9. BHyTpnrogosomn xo OTKNOHEHUIA CpeHEMECAYHBIX 3HaYEHUN
ypoBHs (DH) no cemu nyHkTam oT cpeaHero ypoBHS Mopsi (Mepuof ocpes-
HeHnsa 1978-2003 rr.).

Uto kacaercss mecsauHbX mnpupameHuit YKM, To OHM JOoCTUTraroT

HauOOJBIIUX MMOJOKHUTEIBHBIX 3HAUCHUI B Mae-UIOHE, a HAMOOJBIINX OTPH-
IATENIbHBIX 3HAYCHUH B CEHTAOpe-oKTsa0pe (puc. 4.10).

MpupalleHne ypoBHs, cMm

12
10
8
6
4
2
0
82 —0— Baky
-4 -0 KpacHoBoack
6 <~ Kapa-boras-l'on
—4— Kyynu-Masik
-8 —& 0.Kunon
10 ~®  Maxaukana
—e— ®opT-LUeByeHko

-12 —A  cpepa.no mopto

Puc. 4.10. MecsayHble npupawenms YKM gnsi ceMy nyHKTOB, OCpeaHeEH-
Hble 3a nepuog 1978-2003 rr.
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Benuunna pazmaxa BHYTPUTOJIOBBIX U3BMEHEHUN YpOBHs Mops 3a 1900—
2013 rr. cocraBuna B cpeareM mo Mopro okosio 30 cM, a B CeBepHom Kac-
muu — 10 40 cM. B oraensHBIe TOABI pa3MaxX BHYTPUTOIOBBIX KOJICOaHWMI

MOJXET CYIIECTBEHHO OTJIMYAThCSI OT CPEJHET0 MHOTOJIETHETO 3HAYCHHUSI
(Tabm. 4.4).

Ta6bnuua 4.4. CpegHre MecsiyHble NpupaLleHnst ypoBHS (CM) No cemu
nyHkTam Kacnummnckoro Mops 4ns AByx aHomarnbHbIX net (1977 n 1995 rr.)

Mecsubl Cpea.

Mlywkr For M T w T [w v [wi [vir[vin[ ix [ x | xi[xi| roa.

Baky 1995 |2 |1 |3 |4 |12[10|6 |-9|-6|13|-3|-5| -05

1977 [ 2 | 1|56 |55 |1 |-7|12[11]1]1] 16

0. Kunoi 1995 | 1 |-10| 5 | 3 [17] 2 [10| 1 |-11]-16] -7 | 5 | -0,2

1977 (3 |2 |14 |8 |36 8|5 |11]4|1] 22

Popt- 1905 |2 |2 |72 (132241720 02

Wesuenko (1977 |6 | 5 | 1 | 7 | 5|5 |-4|-6|-10| -4 | 2 | -4 | 08

Maxaukana 1995 (-4 |-7|10| 2 |4 |16| 2 | 1 |17|-11|-2|-1]| -0,6

1977 |-8 |4 |0 |6 |7 |0 |-2|-5|-5|14]6 1] -1,0

Kyynu-Mask | 1995 | 4 | 0 | 2 | 4 |10] 9 | 2 | -3 |-10|-10| -6 | 1 | 0.4

1977 |4 |5 |2 |3 1|15 |10]16|4|-7|2]| 22

KpacHoBogck (1995 (-1 |0 |2 |4 |-9|6 |7 |-2|-14|10(-7| 1| 19

1977 | 3| 2 |7 3|7 ]| 3|8 |13[11]| 5|41 -04

Kapa-Boras- |1995 | 2 | 2|10 |10 | 4 |14 | 7 |1 | 4|1 | 5] 2 | 32

Fon 1977 |38 |29 |5|4[3|9|9|6|-4[0]| 0
Cpennee 1995 |1 |2|4|3|7|8|5|2|9|9|5]0
1977| 3| 4| 3| 5| 5| 3| 2| 6| 8| 8| 2| 1

Makc. pasH. | 1995 | 6 | 12| 17| 14| 26| 14| 8 | 10| 16| 17| 5| 10| 13

Tycaan | 1977 (109 [ 7 [ 7 [7 |5 [12[21[17 [10[13[ 5 | 10

OCHOBHOI MPUYUHON Ce30HHON n3MeHUUBOCTH Y KM SBISIOTCS CE30H-
HBIC U3MEHEHUS COCTAaBIISIONIUX BOTHOTO OajaHca MOpS, TIaBHBIM 00pazoM
CTOKa PEK, Ha KOTOPbIe HAKIaAbIBAIOTCS BIHMSHUSA Ae()OPMALMOHHBIX H3Me-
HEeHUH ypoBHA. JlIsI XapaKTepUCTUKU CE30HHOW H3MEHUYMBOCTH YPOBHS
OOBIYHO HCIIOJB3YIOTCS TaKHE CTATUCTHYECKHE XAPaKTEPUCTHKH, KaK cpel-
Hee, MaKCUMaJIbHbIe 1 MUHUMAJIbHBIE €T0 3HAUEHUS U CPEeTHEKBaApaTHUHbIC
OTKJIOHEHHS W3MEHEHHS YPOBHS MOPs OT Mecsla K MecAlly 3a HEepHOX
19252013 rr. ®opma kpuBoil rogooro xojna YKM umeer npuMepHo ojau-
HAKOBBIA BHJ| JJISI BCEX MYHKTOB MOpsi. B oTAenbHBIE roJbl U MECSIbl BU
KPHBOH OTJIMYEH IJIS1 Pa3IMYHBIX MyHKTOB OT KPUBOH, MOTYYCHHOU B LIEJIOM
Ui Bcero Mops. B mepuon WHTEHCHMBHOTO TageHHS YPOBHA MOpS
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(1933-1939 1T.) ce30HHBIN X0 YPOBHSI MOPS OTIWYCH OT IEpHOaa OTHOCH-
TEeTHLHO CTA0MIBHOTO CTOSIHHSI YPOBHsI. HapyieHus B CE30HHOM XOJI€ YPOB-
Hsl BHOCST CTOHHO-HAarOHHEIC SIBIICHUS.

Haubonpumme mecayHble IpUpamieHisl YPOBHS XapaKTEPHbI IJIsl BECEH-
HE-JICTHUX MECSAIIEB, KOTJa CTOK peK MaKCHMalbHBEIM. B 3TO Bpems 3a cuer
PEYHOro CTOKAa YPOBEHB OT MECSIa K MECSIy MOXKET MOBBLIMIATHECS OT 6 10
22 cm. C urond 1o 1ekadph MPOUCXOANT MOHIKEHHE YPOBHS MOpPS 3a CYET
YBEITUYCHHS PACXOAHON CTaThbH BOJHOTO OajlaHca (B OCHOBHOM HCITApEHUS).
B otnenbHBIC TOMBI MOHMKEHUE YPOBHS 32 OJUH MECSIl MOXKET COCTaBISTh
20 cM. MakcuManbHasi aMILTUTYJa TOJAOBOTO X0/Ja YPOBHS B MHOTOBOJIHBIC
roNbl JOCTUTAaeT 56 cM, B MayoBomuHble — 15 cm (1950 1.). Tak, B mepuon
1900-1983 rr. cpennuii pazmax ypoBHS cocTaBui 30 cM, MakCUMaJIbHBIN
pa3Max HaOmogaics B 1926 r. — 50 cM, a MUHHMAaNbHBIA pa3max 25 cM — B
1975 rony.

BennunHa c€30HHBIX U3MEHEHUH YPOBHSI YMEHBILIAETCS C CEBEpa Ha IOT.
[NaBomo4Has BONHA pacHpOCTpaHICTCS 1O IUIOMIAU MOPS C 3ara3/ibiBaHueM
OT OJIHOTO JI0 JABYX MECSAIIEB, TIOATOMY BpeMs HACTYIUICHHUS] MaKCHMaTbHBIX
YpOBHEH B MYHKTaX, PacHOJOKEHHBIX Ha I0KHOM MOOEpekbe MOPS IPOHC-
XOIUT ¢ TakuM ke ornosnanueM [30]. CroHHO-HaroHHbIE KOIeOaHUs CHITHHO
WCKaXarOT TUIABHBIM CE30HHBIM XOJ YPOBHS MOPS, OCOOEHHO B CEBEpPHOM
MEJIKOBOJIHOM 4acTh MOPA.

Ce30HHas W3MEHYHMBOCTH TEMIEPATYPHl M COJICHOCTH MOPCKOM BOJIBI
00yCIIaBIUBAIOT U3MEHEHHUE TUIOTHOCTH, a CJICJOBATEIBHO, U €€ 00BheM, UTo,
B CBOIO Oue€penb, OTpakaeTcs Ha ce3oHHOM xone YKM. Becenne-nerHuit
mporpeB 00yClaBiIMBAaeT yBEIWYeHHE OObeMa BOIBL, a OCEHHE-3UMHEe
OXJIQXK/ICHHUE BBI3BIBAET €T0 YMEHBIIICHUE. DJTU U3MEHEHUSI MOTYT TOCTUTaTh
2-3 cm B utoHe-utone u 0,5-1,0 cm B npyrue mecsusl. B ceBepHoll yactu
MOpS M3-32 €€ MEJIKOBOJHOCTH TUIOTHOCTHBIE U3MEHEHHsI OUYeHb MaJbl. Y Be-
Ju4eHrue o0beMa BOJ MOPS 3a CYET IUIOTHOCTHOTO pacIIMpeHus HaOIroaaeT-
Csl C MapTa Mo aBr'yCT, 2 YMEHBIICHHE — C CEHTIOps 110 eBpanb (Tad. 4.5).

Ta6nuua 4.5. CpegHeMHOroneTH1e NOTHOCTHbIE U3MEHEHUS YPOBHSI MOPS
no MecsiLlam B MM Criosi BoAp!

Mecsau | ] i v Vv VI | v vl X X X1 | Xl

AH -7 -4 0 3 11 (19 | 21 11 -9 |13 | -20 | 12

O

HawnGonemmme 1ioTHOCTHBIE TpuparieHus ypoBHsS B Cpennem u FOx-
HoM Kacrmmm mocturarot 3 cM B MecsI (¢ Mast o uroiib), a B CeBepaom Kac-
MUK He MPeBbIIAaoT 1 cM. B 3aBUCHMOCTH OT TeMIepaTypbl BOABI 3HAUCHHS
TUIOTHOCTHBIX HM3MEHEHWH YpOBHS MOTyT MeHsAThcs B Cpemnem Kacrum
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10 3,5 cM B Mecs1, a B FOxxnom Kacnuu o 4,8 cM B Mecsi. B ornenbHbIe
roanl pasMax CE30HHOI'0 XOJa IJIOTHOCTHBIX N3MEHEHHU N YPOBHA OOCTUTACT
8-9 cM B Mecsu. B pesynbrare B TEMIbIH Mepuoa Toja MIOTHOCTHBIE U3Me-
HEHUS YPOBHS MOIYT YMEHBIIATh Ha HECKOJIBKO CAHTUMETPOB HAKJIOH
YPOBEHHOW MOBEPXHOCTH BIOJb MepUIMOHANIbHON ocu Kacmus, KOoTopblil
¢dopmupyetcst ctokoM pek B CeBepHbiii Kacruii 1 IpyruMu cOCTaBISIONIN-
MH BOJTHOTO OaliaHca.

Ceszonnsle m3MeHeHnss YKM 00yCIaBIMBarOTCS TaKKe CE30HHOM W3-
MEHYHMBOCTBIO aTMOC(hEpHBIX MPOLIECCOB HaJ MopeM. B xomomuslil 6e3nen-
Herii mepuoy Hax CeepHbiM Kacnmem mpeoOnamaroT BETPhl BOCTOYHBIX
HaIlpaBJICHU, B pe3yjbTaTe 4ero B CPEIHEM YPOBEHb MOPS Y BOCTOYHOI'O
mo6epexbsi Ha HECKOJIBKO CM HIDKE, YeM Y 3alagHoro, TOTJa Kak B TEIUTBIN
MEPUOJI TO/Ia MPEO0IIaat0T BETPHI 3alaHbIX pyMOOB U YPOBEHb MOPS Y BO-
CTOYHOTO MOOEPEKbs B CPeTHEM Ha HECKOIBKO CM BEHIIIIE, YEM Y 3araHOTO.
Hcnapenue xe ¢ NOBEPXHOCTH MOPS IIPOUCXOIUT B TEUEHUE BCEro roxa. B
CpPEIHEM 3a TOJl C MOBEPXHOCTH MCIMAPSETCS CJION BOJBI TONIIUHON OKOJIO
980 mm. bonbie Bcero ucnapsercst BOAbl B TEIUIYIO YacTh rojia, KOraa TeM-
repaTtypa BOJBI JOCTUTAET CBOMX MAKCHMAaJbHBIX 3HAUCHUU, IPUYEM KOJIU-
YECTBO MOCTYIAIOINICH B MOPE BOJBI OKA3hIBACTCS OOJBIIE, YeM KOJTUIECTBO
HCHIApSIIOLIEHCS BOABIL.

4.5. CTpyKTypa MHOro0JIeTHeid K3MEHYUBOCTH YPOBHS
Kacnuiickoro mopsi u croxka Bouaru

B KacnMHMUI] BbImojHEHO HCCIIeIOBaHUE MHOTOJICTHEH HW3MEHUYHUBO-
ctu ypoBHs Kacmmiickoro mopst u croka Bonru. MicxomHbIME MaTepuanaMu
JUTS VICCTIEIOBAHUS TTOCTYKWJIM JaHHBIE O CPEAHHMX, MAKCHUMAIBHBIX H MU-
HUMAJBHBIX MECSYHBIX M TONOBBIX 3HaueHUsAX ypoBHs Kacmuiickoro mops
Ha pa3IUYHBIX TOCTaX.

OCHOBHBIM KPHTEPHEM IIPH BHIOOPE MTOCTOB ObLIA MPOIOKUTEIHFHOCTD
HETPEPBIBHBIX PSIOB HAOIIOACHUI, B paboTe HE HMCIIONb30BAINCh BPEMCH-
HBIE PAJBI TPOAOIKUTENBHOCTEI0 MeHee 30 neT. JlaHHOMY KpUTEpHIO COOT-
BeTcTBOBaNM 13 mocToB (Tadim. 4.6). Hapsiay co cpeaqHuM roloBEIM yPOBHEM
Mops (CI'YM) aHanu3upoBauch BpeMeHHbIE paasl MuHUMansHoro (MIH-
I'VM) u makcumansaoro (MAKCI'YM) rogoBoro ypoBHS MOpsI, HETIPEPHIB-
Hasl MPOJIOJKUTENBHOCTh KOTOPBIX, KaK MPaBHIIO, OblJIa MEHBIIIE, YeM PSIOB
CI'YM. Ha ux oCHOBE CTPOWJIUCH PSIBI TOJOBOTO TUAlla30HA M3MEHEHUS
yposus mops (['IUYM), nns gero u3 psagoB MAKCI'YM BBRIYUTAIINCH PSIBI
MUHI'YM.

Bpemennsie psanpl CI'YM aranmu3upoBaiuch Ha BcexX mocrax, a MMUH-
I'VM, MAKCI'YM u '’IMYM — TONBKO Ha YETBIpEX «BEKOBBIX» IOCTaX
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(®opt-llleBuenko, Maxaukana, KpacHoBojack, baky). Kpome rogoBeIX psi-
JIOB HCTIOJIb30BAINCh MecayHble psaabl: CMYM — cpeaHeMecsYHbIN ypOBEHb
Mops; MUHMYM — MuHHManbHbIE MECSIUHBIA ypoBeHb Mops; MAKCMYM
— MaKCHUMaJIbHbIA MeCSYHBIN ypoBeHb Mops; MJIMYM — MmecsuHblil nuana-
30H W3MEHEHHUS ypoBHS Mops. [IpofomKuTeNbHOCTh MECSIYHBIX PSIIOB, Kak
MpaBUJIO, COBMNaAajga ¢ MPOJOKUTENBHOCThIO COOTBETCTBYIOIIMX MM TOJI0-
BBIX psioB. Beero 6bu10 mpoananu3upoBaHo 325 BPEMEHHBIX PSIOB YPOBHS
MOpA.

Tabnuua 4.6. MNpoaomkuTensHOCTb BpeMeHHbIX psaos YKM
Ha pasnn4HbIX NocTax

MNoct Crym MWUHIYM MAKCIYM ramym
PopT-LleByeHko 1921-1988 1957-1988 1957-1991 1957-1988
Kynanbl 1947-1989 - - -

o. MewHon 1972-2004 - - -
o. Tronenwui 1938-2011 - - -
Kyynu* 1921-1975 - - -
Bekpgaw* 1930-1988 - - -
Kapa-boras-'on* 1921-1997 - - -
AkTay 1961-2011 - - -
Maxaukana 1900-2011 1900-2011 1947-2011 1947-2011
0. OrypymHckmin® 1938-1988 - - -
KpacHoBoack*® 1921-2011 1921-1988 1921-1988 1921-1988
Baky 1900-2010 1921-2010 1951-2010 1951-2010
0. Xvnow 1924-1976 - - -

n pumMmeyaHune: * Ans NoCToB npuBeaeHbl X UCTOPUYECKMEe HanMeHOBaHUA.

Kpome Toro, ucrnonp30Baiuch MECSYHbIC, KBAPTAJIbHBIE M TOJOBON pPSi-
1bl ctoka Bonru B BepmmHe nenbThl (Bepxuee JleOskbe) MpoaomKUTENBHO-
cteio 77 net (1938-2014 rr.).

B cooTBeTcTBHH C COBPEMCHHBIMU NPCACTABIICHUAMU, OCHOBHOM BKJIaJg
B u3MeHUMBOCTh Y KM U OCHOBHBIX (PaKTOPOB, (POPMHUPYIOMIUX €r0 BOIHBIH
OayraHC (CTOKA W WCIAPEHUs), UTPAIOT YIBTPAHU3KOYACTOTHBIC KOJIeOaHUS C
nepuogoM Oonee 20-25 ner. CekTpsl psAAOB ypOBHS MOps U cToka Bourw,
MpHUBeIcHHBIC Ha puc. 4.11, MOATBEPKIAIOT STO MPEACTABICHUE. DTH KOJIe-
0aHUs MPENICTABIAIOT COO0M CIOKHYIO «CMECh» KOJIEeOaHUH ¢ pa3TmIHBIMU
nepuonamu (ot 30 u Gomee JeT), I aHAIM3a KOTOPOH HEAOCTATOYHO MME-
IOLIMXCS MHCTPYMEHTAIBHBIX PSIIOB HAOFOICHHH.

[lowck rapMOHUK, BaXKHBIX JJISl TIPOTHO32 YPOBHS MOPS, MO-BUIUMOMY
HAaJI0 BECTH CPEIN HU3KOYACTOTHBIX KoJieOaHMi ¢ mepruoaoM ot 5 mo 20 et
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¥ BBICOKOYACTOTHBIX KOJeOaHUH ¢ mepuogoM MeHee S5 set. st BeiieneHus
3THX KOJICOAHMI U3 PSIIOB YPOBHS MOPS M CTOKa BoJIr MCIOIB30BANINCH JIBE
mpoueaypel: 1) B3sITHE MEPBOM Pa3HOCTH; 2) BHICOKOYACTOTHAS (DMIIBTPALIHSL.
[Tox BBICOKOYACTOTHOW (PHIIBTpaIMell B JAaHHOM CiIydae IOoJpa3yMeBaeTCs
BBIICJICHHE KOJICOAHUH, UMEIOIIUX YaCTOTY BBIIIEC YCTAHOBJICHHOTO Mpese-
na. B naHHOM mccnenoBaHuy OT(OUIBTPOBBIBATINCH BCE KOJIEOAHUS C IIEPHO-
nmom mernee 20 meT. BpeMeHHBIe psabl, MOTUGDHUIIPOBAHHEBIE TTYTEM B3SITHS
MIepBOH pasHOCTH, 0003HAUYIINCE JTepaMu «II1Py», a myTeM BBICOKOYACTOT-
HOW unbTparuu — mutepamu « BUDy,
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Puc. 4.11. CnexTp konebaHuin cpegHerogosoro YKM (Maxaukana,
1900-2011 rr.) n rogosoro ctoka Bonrun (1938-2014 rr.).

B orHomenun Bcex BPEMCHHBIX pAOOB, KaK HCXOAHBIX, TaK 1 MOI[I/I(bI/I-
IIUPOBaHHBIX, TPOBOJUIICS ABTOKOPPEISIMOHHBIA aHanmu3. Ho OCHOBHBIM
00BEKTOM M3Y4YCHHS SBHIIUCH MEPHOJOTPaMMbl MOAU(DHUIINPOBAHHBIX PSIOB
YPOBHS U CTOKA (BCETO OBLIO MpOaHATU3UpOBaHO 684 mepromorpammel). Ha
KXKIOH MEepUOJOTPaMME OIPEASISUIOCh KOJIMYECTBO MHUKOB M JAHCIICPCHS
KaXKIO0TO U3 HUX, TP STOM BBIJCISUINCH JIBE TJIaBHBIE TAPMOHUKH (TIepBast U
BTOpas), OTIMYAIONTUECS TOBBINICHHOW mucrmepcuert. st mokamm3anuu
CIEKTPAJIbHBIX IJIOTHOCTEH HCIOJB30BAJIACH pydYHas Mpoleaypa TpyHIu-
POBKH rapMOHUK, BBISBJICHHBIX B Pa3JIMYHBIX PSAAAX.

B mensx 0600meHus pe3yabTaToB aHAIN3a MEPHOAOTPaMM CTPOMIINCH
rpaguKy pacrpeeNieHrs 0 MecslaM JUCIIEPCUN U YacTOThI TJIIaBHBIX rap-
MOHHK U 3aBHCUMOCTHU MOBTOPSEMOCTH TAPMOHHUK 110 MECSIaM OT MX 4acTO-
ThI. [IoBTOpsieMOCTh TapMOHHK IO MecsIaM OIleHHBAJaCh KaK HHU3Kas (Me-
Hee 6 MecsreB), cpeussa (0T 6 10 9 MecsIeB) u BeICOKas (0oiee 9 MecsIeB).
Jlanee rapMOHMKH, BBISBJIEHHBIE Ha IEpHOJOrpamMmax, TIPYNIIHPOBAINCH
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0 YacToTe (TIEpHOy) U MOBTOPSIEMOCTH, CPEIN HUX BBIACISUINCH XapaKTep-
HbIE TApPMOHHMKHU (K TaKOBBIM OTHOCWJIMCH TJIaBHBIC TaPMOHHUKH, OTIMYAIO-
IIUECS BEICOKOH MOBTOPSAEMOCTHIO).

Cmpykmypa MHOz0/1emHell USMEHYUBOCHU 20008020,
CpeOHeMeCcAUHO020, MAKCUMATbHO20 U MUHUMAIbHO20 YPOGHA
Kacnuiickozo mopsa, pazmaxa e2o xonedanuii

PaccMoTpuM MHOTOJIETHIOI0 U3MEHYHMBOCTH YPOBHS MOpSl Ha NpUMepe
mocta Maxaukana. HempepbIBHBIA psifi CPEeTHETOJOBOTO YpPOBHS MOpS Ha
mocTy Maxaukana uMeeT mpomospkuTensbHocTh 112 mer (1900-2011 rr.). B
MepuogorpaMMe psijia 1mociie B3SATHS MEPBOM pa3HOCTH OOHAPYKEHO IIECTh
rapMoHHK. OOe TJaBHbIE TAPMOHUKM OTHOCATCS K Pa3psiay HH3KOYacTOT-
HBIX, IIPY 3TOM M€pBasi U3 HUX uMeeT nepuon 12,2 ner, BTopas — 6,5 net. B
MepuoJorpaMMe psifia TOCiie BBICOKOYACTOTHOH (QHIbTpanuud OOHAPYKEHO
YeTbIpe TapMOHUKU. ['JTaBHBIE TApMOHMKHM OTHOCATCS K pa3psaly HHU3KOYa-
CTOTHBIX, TIPU 3TOM TiepBas rapMOHHMKa mMeeT nepuoxa 7,0 yier, BTopas —
12,4 ner.

B cnextpe pana CI'YM-IIP npucyTcTBYIOT UeThlpe HU3KHX MHKa C TIe-
puomamu 2,4; 3,5; 5,7 u 14,3 net (puc. 4.12). B cnexrpe psana CI'YM-BUD
MPUCYTCTBYIOT JIBa HU3KUX TMHKa ¢ mepuoaamMu 2,4 u 3,5 JIeT U OJUH BHICO-
Kuii UK ¢ nepuogoM 13,3 ner. Pazmax koseOanuii y 000ux MoaupuIupo-
BaHHBIX PSIOB BO3PACTACT MO MEpe YBEIWYEHUs nepuoja (YMEHbIICHUS Ya-
crothl). Ha cBoem makcumyme aucriepcus psga CI'YM-BU®D noutn B 2 pasza
BBITIIE, YeM MakcuManbHas quctiepcns psaa CI'YM-ITP.
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Puc. 4.12. CnekTp BpeMeHHbIX pSAoB CpeaHEeroqoBoro ypoBHs Mops Ha
nocty Maxaykana, MoandULMPOBaHHbLIX NyTEM B3ATMSA NEPBON Pa3HOCTU
(MP) n BbICOKOYACTOTHOM hunbTpaumm (BHD).
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W3MEHYNBOCTh CPEAHEMECSYHOIO YPOBHA MOpPS Ha IOCTy Maxaukana
OIIEHUM C HCITOJIb30BAHUEM BPEMEHHBIX PAJOB, MOTU(PHUIMPOBAHHBIX TyTEM
BBICOKOYacTOTHOU (unbTpaunu. Kak cneayet u3 puc. 4.13, Beaymiyto poib
B U3MEHYMBOCTU CPEJHEMECSIYHOIO YPOBHS MOPS HA JaHHOM IIOCTY MIPAlOT
HU3KOYACTOTHBIE KojicOaHus ¢ mepuogoM Oonee 5 jer (£<0,2). Ileppas
rapMoHuka pagoB CMYM mocie BBICOKOYAaCTOTHOH (MIBTpalu BO BCE
MecsIbl OblTa HU3KOYacTOTHOM, BTOpasi — BO BCE MECSALBI, KpoMe MapTa. Y
psana CMYM-BUD paznmuune MeXOy MepBOH W BTOPOW TapMOHHKAMH IIO
YPOBHIO AMCIIEpCHH OBUIO CYHIECTBEHHBIM (B 2 pa3a U Oojiee) Ha MPOTsIKe-
HHUH BCEX MECALIEB roja.
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Puc. 4.13. lucnepcus (D) u vactoTa (f) nepsoit (1) n BTopon (2) rapMOHMK
BPEMEHHbIX PAA0B CpegHero Mecs4yHoro ypoBHs Mops Ha nocty Maxauykana
nocne nx Mogndmkauum nyTem BbICOKOHACTOTHOW punbTpaumn.

B nmepuonorpammax kaxuaoro u3 psagoB CMYM-BU® o6GHapykeHO OT
YEeTBIpEX 10 ceMHU rapMoHuk. Huszkas mosTopsieMocTs (0T 3 10 6 MecAleB)
ObLTa TIPUCYIAa BEICOKOYACTOTHBIM FapMOHHKaM C riepuoaom 2,1; 2.9; 3.4 u
3,6 net (puc. 4.14). Cpennsst moBTOpsieMOCTh (OT 6 710 9 MecsIeB) CBOI-
CTBEHHA BBICOKOYACTOTHBIM TapMOHUKAM C mepuoioM 2,4 u 2,7 JeT u Hu3-
KO4acTOTHOH ¢ mepuogoMm 7,0 meT. Bricokoi moBTopseMocthro (0T 9 mo 12
MeCAIIeB) OTJIMYaIach HU3KOYaCTOTHAS TapMOHHUKA ¢ TTeprooM 12,4 mer.

BBII0 yCIIOBICHO CUHMTATh CYIIECTBEHHBIMU TE TJIaBHBIC TapMOHHUKH,
KOTOPBIM TOMHMO BBICOKOW YHEPTHH CBOMCTBEHHA BHICOKASI TOBTOPSIEMOCTb.
K TakoBeiM Tapmonmkam psmoB CMYM Ha mocty Maxadkana ciaeayeT OT-
HecTH KoJjiebaHus ¢ mepuogaom 6,5 u 12,2 ner mns psgos CMYM-IIP u ¢ me-
puonom 12,4 net nns psnos CMYM-BU® (puc. 4.14).
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NoeTopsemocTs , n/12
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Pwuc. 4.14. BanmocBsasb Mexay noBTopsieMocTbio (n/12) n nepmogom

(B rogax) rapMOHVK BPEMEHHbIX pSfoB CPefHEro MECAYHOTO YPOBHSA MOPSI
Ha nocty Maxaukana nocne nx MognduKaunm nyTeM BbICOKOYACTOTHOM
dunbTpayuu.

Jlanubie, puBeneHHbIe B Ta0d. 4.7, XapaKTepU3yIOT CTPYKTYpy Bpe-
MEHHON HW3MEHYHBOCTHU CPCAHEMECAYHOIO YPOBHA B Pa3IMYHBIX YacCTiaX
Kacnuiickoro Mops 1 Ha €ro akBaTOPHUH B LIETIOM.

Tabnuua 4.7. PacnpegeneHve xapakTepHbIX CrpynnMpoBaHHbIX FApMOHUK
Mo NOBTOPSEMOCTU U YaCTOTe, BbISBNEHHLIX HA NepuogorpaMMmax BpeMeHHbIX
PSAO0B CpeaHeMecsayHbIX ypoBHen Kacnuickoro mops

MoBTopAEMOCTb CrPYNNMPOBaHHLIX FAPMOHUK
Yactb HU3Kas cpeaHss BbICOKas
Mops BbICOKO- | HW3KO- | BBICOKO- | HU3KO- | BBICOKO- HU3KO-
yacr. yacrT. yacrT. yacrT. yacrT. yacr.

N . 7,0-8,4;
CoBOPHLI | 31 - 2220 1100105 - 12.0-13,3:
’ ’ 17,0; 21,0
CpeaHun . 12,2-12,9;
Kacnuii 2847 | 64 3.4 5.4 - 18,0-19,3

FOKHbIN 5.2-5,5;
Kacnuii — - 3,7 - 2,2 12,2-12,9;
17,3-18,0
Kacnui- _ _ _ _ _ 12,0-13,3
ckoe Mope 17,3-19,3
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Kax Bugao w3 1abn. 4.7, misa CesepHoro Kacrms xapakTepHbI UMEIO-
IIUE BBICOKYIO TOBTOPSIEMOCTh HHU3KOYACTOTHBIC KOJCOAHWS C TIEPUOIOM
7,0-8,4 net, UMEerIIUe CPETHIO TOBTOPSIEMOCTh HU3KOYACTOTHBIC KOJieha-
Hus ¢ iepuosoM 10,0—10,5 meT 1 BEICOKOYACTOTHRIE KOJICOAHUS C TIEPHOIOM
2,2-2.7 ner u 3,8-4,0 neT, a Takke UMECIOIINE HU3KYIO MTOBTOPSIEMOCTh BBI-
COKOUYAaCTOTHBIE KoJiebanus ¢ nepuogom 3,1 net. JJns Cpeanero Kacnus xa-
PaKTepHBI UMEIOIINE CPEIHIOK MTOBTOPSIEMOCTh HU3KOUACTOTHBIC KOJICOaHHS
¢ nepuoaoM 5,4 JIeT U BBICOKOYACTOTHBIE C MepuojoM 3,4 neT, a Takke
MMEIOIINE HU3KYIO MOBTOPSIEMOCTh HM3KOYACTOTHBIC KOJICOAHHUS C TEPHO-
oM 6,4 JeT 1 BRICOKOYACTOTHBIE Konebanus ¢ riepuonoM 2,8 u 4,7 net. [ns
IOxxnO0TO Kachus xapakTepHBI UMEIOIIHE BHICOKYIO MTOBTOPSIEMOCTh HU3KO-
YaCTOTHEIE KoieOaHus ¢ TepuoaoM 5,2—5,5 IeT U BBICOKOYACTOTHBIC C TIe-
puoaoM 2,2 NEeT, UMEIIIHNE CPEAHIOI0 MOBTOPSEMOCTh BBICOKOYACTOTHBIC
Kosie0aHus ¢ IeproIoM 3,7 Jier.

Jl1st Bcelt akBaTopuy MOpPSI XapaKTepHBI UMEIOIINE BBHICOKYIO TIOBTOPSI-
€MOCTh HHU3KOYAaCTOTHbIE KojeOaHusi ¢ mnepuogom 12,0-133 u 17,3-
19,3 ner.

Jlannbie, mpuBeneHHbIe B Ta0d. 4.8, XapaKTepU3yIOT CTPYKTYpy Bpe-
MEHHOH M3MEHYMBOCTH MAKCUMAIHHOTO U MUHUMAIEHOTO MECSYHOTO YPOB-
Hs Kacrmumiickoro mops, pazmMaxa ero kojeOaHWH, a Takke OOIIME YepThl,
CBOMCTBEHHBIC 3TOM N3MEHUYHBOCTH.

Ta6bnuua 4.8. PacnpegeneHne xapakTepHbIX CrpynnMpoOBaHHbIX rapMOHWK,
BbISIBIEHHbIX Ha NepuogorpaMMax BpEMEHHbIX PSA0B MakCUMarbHOro
1 MUHMManbHOTO MeCcsiHHOro YpoBHS Kacnuiickoro Mops, paamaxa ero konebaHuii

MoBTOpPsAEMOCTL CrPYNAMPOBaHHLIX rAPMOHUK
YacTb HU3Kas cpegHsasn BblCOKasi
mops BbICOKO- HU3KO- BbICOKO- HU3KO- BbICOKO- HU3KO-
YyacT. YacrT. YyacT. YyacrT. YyacT. YyacrT.
2,9; .7 e
MAHMYM | 3432 | 5575 | 2027 - - -
42 A-13,
MAKCMYM - 6768 | 252% | 170 N P
MOUYM 3’24‘2’7; 100 | 2,025 - - -
O6wue _ _ 20-2:7 _ _ _
rapMOHUKKN ’ ’

Kak Bugno u3 tadi. 4.8, 111 U3BMEHYMBOCTH MUHHUMAJIBHOT'O MECSIYHOTO
ypoBHs Kacruiickoro Mopsi XapakTepHbl UMEIOIINE HU3KYI0 TOBTOPSIEMOCTh
HHA3KOYACTOTHBIE Kojebanus ¢ mepuonomM 5,5; 7,5 u 12,4-13,2 ner u BbIco-
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KO4YacTOTHbIE ¢ nepuoaom 2,9; 3,1-3,2 u 4,2 net. Jjis U”3BMEHYMBOCTH MaK-
CHMaJIbHOrO MecssyHOro YKM xapakTepHbl UMEIOIIKE BBICOKYIO IOBTOpsIE-
MOCTh HU3KOYAaCTOTHBIC KojebOaHus ¢ mepuoaoMm 7,3—8,0 u 11,6-13,2 ner;
MMEIOIIHE CPEITHIOI0 TOBTOPSEMOCTh HIM3KOYACTOTHBIC KOJICOAHUS C TIePHO-
oM 17,0 et 1 BHICOKOYACTOTHBIE C TIEPUOJIOM 2,9 JIeT; UMEIOLIHe HU3KYIO
MOBTOPSIEMOCTh HU3KOYACTOTHBIE KOJICOaHUs ¢ mepuoioM 6,7—6,8 ier.

JI1s I3MEHYMBOCTH MECSYHOTO Mana3oHa u3MeHeHus ypoBHs Kacmwii-
CKOT'O MOpPsI XapaKTepHBI UMEIONTHE HU3KYIO TOBTOPSIEMOCTh HHU3KOUYACTOT-
Hble Kojiebanus ¢ nepuonom 10,0 et u BEICOKOYACTOTHBIE C IEPHOAOM 3,2—
3,7 u 4,5 aer. OOIMMH JUIsI MHOI'OJIETHEH M3MEHYMBOCTHA BCEX HA3BaHHBIX
rmapameTpoB ypoBHs Kacmuiickoro Mopsi SIBITFOTCS UMEIOIIINE CPETHION0 T10-
BTOPSIEMOCTH BBICOKOYACTOTHBIC KOJeOanus ¢ nmepuoaom 2,0—2,7 neT.

Cmpykmypa muozonemnueii usmenuugocmu cmoxa Bonzu

HemnpepriBHEI1 psin rogoBoro croka Boiru nMeeT npoaomKUTeNbHOCTh
77 net (1938-2014 rr.). B nepuomorpamme psizia mociie B3sSTUS IIEPBOU paz-
HOCTH OOHApYXEHO TPU I'apMOHMKH. | TaBHBIE TAPMOHMKH OTHOCSTCS K pas-
Py BBICOKOYACTOTHBIX, IIPH 3TOM IepBasi TapMOHUKA UMeeT Nepruos 2 ro-
na, Bropas — 3,6 ner. B mepuogorpamme psiga mocie BBICOKOYACTOTHOU
¢bunpTpanuyu OOHAPY)KEHO ueThIpe rapMoHHUKH. IlepBas rapMoHHKa OTHO-
CUTCS K Pa3psALy BBICOKOYACTOTHBIX (mepuon 3,7 jeT), BTopas — K pa3psany
HU3K0UYacTOTHBIX (nepuon 10,0 ner).

B cnextpe psna CTOKI'OJ-IIP npucyTCTBYIOT TpU MHKA C IEPUOIOM
2,0; 2,4 u 3,6 et (puc. 4.15).
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Puc. 4.15. CnekTp BpeMeHHbIX psiAOB roAoBoro ctoka Bonrn, mognduum-
pOBaHHbIX NyTeM B3ATWSA nepeou pasHocTu ([P) n Beicoko4acToTHOM
dunbTpauum (BUP).
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B cnexrpe pssma CTOKI'OJI-BU® mpuCyTCTBYIOT YETHIpE MHUKA C TIEPH-
omgom 2,0; 2,5, 3,7 u 10,8 met. Ilpu 3TOM caMbIMU BBEICOKUMHU (M TIPH 3TOM
onuHakoBeIMU 10 BeicoTe) Yy psina CTOKI'O/I-TIP gBa nuka ¢ nepuogom 2,0
u 3,6 ner, y paga CTOKI'O/I-BU® — muk ¢ mepuomom 3,7 JET, IPH 3TOM
nuku pspa CTOKI'O/JI-ITIP 3amerno Boime nuka psga CTOKI'OA-BUO.
Pasmax konebanwuii y psga CTOKI'O/I-I1P moBsimaercs mo Mepe yMEHbIIIe-
Hus nepuoaa (yBenudenus 9actotel). Y psga CTOKI'OA-BUD rakoii 3aBu-
CHMOCTH HE HaOII0aeTcs.

Kak cnenyer u3 puc. 4.16, Benyiyio poib B UI3MEHUUBOCTH MECIYHOTO
cToka Bonrm WrparT BBICOKOYACTOTHBIE KOJEOAHUS C TEPUOJOM MeHee
5 ner (f>0,2). Y psama, MOTHPHUITMIPOBAHHOTO ITyTeM BBICOKOYACTOTHOM
¢unprpamuu (CTOK-BUD), nepras rapMoHuKa Obljia BRICOKOYaCTOTHOM BO
BCE Mecslbl, 3a HCKIIoueHHeM (eBpais, MapTa, aBrycra W CEHTAOp,
a BTOpas TapMOHHUKA BO BCE MECHIIBI, HO 3a MCKIIIOUECHHEM HIOHS, WIONSA U
JieKaopsi.
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Puc. 4.16. ucnepcusa (D) n yactoTa (f) nepsow (1) n BTopow (2) rapmMoHuK
BPEMEHHbIX PSA0B MECAYHOro ctoka Bonrm nocne nx mogudukauum
nyTem BbICOKOYACTOTHON ounbTpauuu.

Jucnepcusi cToka MMelNia YeTKO BBIPAKEHHBIA CE30HHBINH XOJ, BO3pac-
Taja B MIEPHUOJ TOJOBOABA (MapT-WIONb) U IOCTHATAlla MAaKCHMyMa B HIOHE.
[IepBas u BTOpass TApMOHUKHU PSAJOB MPAKTUYECKUA HE OTIUYAIUCH APYT OT
nIpyra no ypoBHo aucnepcuu kak y psga CTOK-IIP, tak u y psga CTOK-
BU®.

B nepuogorpammax kaxgoro u3 psno CTOK-BU®D o6napyxkeHo ot 4
o 10 rapmonuk (puc. 4.17). Huskas nmoBTopsieMocTh (OT 3 10 6 MecsIeB)
ObLTa MpHUCyIIa BRICOKOYACTOTHBIM TapMOHHUKaM ¢ mepuoaom 2,0; 2,1; 2.2;
2,7; 2,9 u 4,8 neT u HU3KOYACTOTHBIM ¢ Tiepuoaom 5,4; 6,9; 7,6; 10,9 u 19,0
net. Cpennss moBTopseMocTb (0T 6 10 9 MecsieB) Oblia CBOWCTBEHHA
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BBICOKOYACTOTHBIM TapMOHHUKaM ¢ mnepuojioM 3,6 u 4,0 1eT U HU3KOYacTOT-
HOM ¢ mepuonoM 12,7 net. Bricokas moBTopsemocTh (0T 9 1m0 12 mecsIieB)
He BBIABJICHA HU Y OJHOM TapMOHMKH.
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Puc. 4.17. Baumocssasb Mexay noBTopsieMocTbio (n/12) n nepmogom
(B rogax) rapMOHVK BPpEMEHHbIX PsSA0B CPeAHEro MeCAYHOro ctoka Bonru
nocne nx MogndvKauum nyTeM BbICOKOHYACTOTHOM chunbTpaumu.

Ecnu rapMOHWKH, BBISIBICHHBIC B XOJIC aHAIN34a, OLICHUBATH 1O JHCIIEp-
CHH, TIOBTOPSIEMOCTH M TPUCYTCTBUIO B MOTUGUIIMPOBAHHBIX psaaax (Tadu.
4.9), To TIaBHYIO POJIb BO BPEMEHHON M3MEHUMBOCTH CTOKa Boirm urpaior
BBICOKOYACTOTHEIC KoyiebaHus ¢ nepuoaoM 3,6 u 4,0 JieT, IpUcyTCTBYIOIIHE
B 000MX psJiax ¥ UMEIOIIUE MOBHIIICHHYIO MTOBTOPSEMOCTh U IUCTIEPCHIO.

Ta6bnuua 4.9. PacnpegeneHne rapMOoHVK, BbISIBIIEHHbIX Ha nepuogorpamMmmax
MOAMPULIMPOBaHHBIX BPEMEHHbBIX PSA0B MECSHHOIO cToka Bonru

MoBTOpsiemocTb crpynnupoBaHHbIX TAPMOHUK

YacTs HU3Kast cpeaHss BbICOKas
-6 mMecsiLieB -9 mMecsueB —12 mecsiLes
mops (3-6 ) (6-9 ) (9-12 )
BLICOKO- | HM3KO- | BBICOKO- | HM3KO- | BBICOKO- | HM3KO-
yacrT. yacrT. yacr. yacr. yacr. yacrT.
2,0;2,1;
CTOK-MP | 2,224 | 6,9:12,7 | 3.6;4.0 7.6 - -
2,9;4,8
2,0;2,1; | 54:6,9;
CTOK-BU® | 2.2:27. | 7,6:10,9; | 3,6:40 | 127 - -
29,48 19,0

MpumeyvyaHune: CTOK-TNP — psg cToka nocne B3sATUs nepBoi pasHocth; CTOK-BYD —
psf CToKa nocne BbICOKOYACTOTHOW chunbTpaumm). XKUpHbIM LPUTOM BblAeneHb! NepBble
rapMOHUKW, NOAYEPKUBAHNEM — BTOPLIE.
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Taxoke cieayeT OTMETUTh MPUCYTCTBYIONINE B 000UX psAAaxX BRICOKOYA-
cTOoTHBIC KoJiebaHust ¢ mepuogom 2,0-2,2; 2,9 u 4,8 ner, UMEIOIINE MOBBI-
HICHHYIO JUCIEPCUI0, HO HU3KYIO OBTOPSIEMOCTh, 1 HU3KOYACTOTHEIE KOJIe-
Oanus ¢ meproaoM 6,9; 7,6 u 12,7 neT, Takke NUMEIOIIHE TUO0 TMTOBBIIICHHYIO
JUCTICPCUI0 U HU3KYIO MOBTOPSIEMOCTb, JIMOO MOBBIIICHHYIO MTOBTOPSIEMOCTh
Y HU3KYIO JUCTIEPCHUIO.

Kozepenmnocmu xonebdanuii ypoeus mopa u cmoka Boneu

B nepuon 1938-2011 rr. cTeneHp KOTEPEHTHOCTH KOJICOaHHH CPEeTHErO
TOZOBOIO YPOBHS MOpsI Ha ocTy Maxadkaia ¢ KojieOaHUsIMU FOZ0BOTO CTO-
ka Bouru B o0miem Obuia Beicokoi (R > 0,6) (puc. 4.18). Ha rpaduke Boige-
JSIIOTCA: @) IUPOKOE IJIaTO, OXBaThIBAIOLIee KOJeOaHus ¢ MepHoaoM Ooee
TpeX JIeT ¥ BBICOKOM CTENEHbIO KOT€PEHTHOCTH; 0) JI0’KOMHA, COOTBETCTBY-
fo1asi KoJIeOaHUAM C MEePHOAOM 2,6 JIeT U HU3KOM CTENeHbI0 KOT€pEeHTHOCTH
(R <0,4); B) rop0, COOTBETCTBYIOIINH KOJICOAHUSAM C TEPHOAOM 2,2 JIET U
cpenHeil crernenpto korepeHTHOoCcTH (0,4 <R <0,6). Haubomnbimasi cremneHs
KOTEPEHTHOCTH CBOMCTBEHHA KoJieOaHmsM ¢ iepuonoM 10,5 met (puc. 4.18).
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Puc. 4.18. KorepeHTHOCTb BPEMEHHbIX PSA0B ro40BOro ctoka Bonru n
CpeaHerooBoro ypoBHs Mopsi Ha nocty Maxadkana.

OcHoesHble pe3ynsmantsl

Kak Obu10 TIOKa3aHO BHIIIE, U3 YUCIIA TAPMOHUK, BBISBJICHHBIX Ha MEPU-
oloTpaMMax BPEMEHHBIX PSIOB CPEIHEMECSYHBIX YPOBHEH MOpS, Xapak-
TepHBIMH JJI1 Bcel akBaTopuu Kacmusi SIBISIIOTCS HH3KOYaCTOTHBIC
rapmoHuku ¢ nepuogom 12,0-13,3 u 17,3-19,3 ner. DT mepuoasl Takxke
XapaKTepHBl JUIS CPEIHETOJIOBOTO YPOBHS MOpPS HAa Pa3IMYHBIX MOCTaX.
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IlepBble TapMOHMKH, TOBTOPSIOLIMECS BO BPEMEHHBIX psanax yposHs Kac-
MUACKOr0 MOpsS U cTOKa Bonru, mpezicraBieHsl B BHJIE MaTpHUIBI B TaOIl.
4.10. B pamax CI'VM, MUHI'YM, MAKCI'YM noBTOpsIOTCSI HU3KOYa-
CTOTHbIE TapMOHUKH ¢ mepuoaoM 12—-13 u 17-19 ner. Pag I'’ITUYM c
OCTaJLHBIMU PSAZAMH YPOBHS MOpPS OOBEAMHSAET TONBKO OJTHA HU3KOYACTOT-
Has TapMOHHKa ¢ nepuogoM 12—13 net. B HU3KOUacToTHON 06NacTH HE 00-
Hapy>KeHbI MIEPBbIC TAPMOHMKH, ITOBTOPSIOLIMECS B PsiaX YPOBHS MOPS H
croka Boaru. B psmax MUHI'VM, MAKCI'YM, I'TUYM u CTOK-I'OJ
MOBTOPsIETCA BBICOKOYACTOTHAs TapMOHHKKA ¢ miepuoaom 2,0-2,2 jer, oTcyT-
ctBytomas B psagax CI'VM.

Ta6nuua 4.10. MNMoBTopsIOLLMECS NEPBbLIE FAPMOHWKM B Pa3NNYHbLIX BPEMEHHBIX Psi-
Aax ypoBHsi Kacnuiickoro Mopsi 1 cToka Bonry. Boilwe gnaroHanu npuBeaeHb! Bbico-
KOYaCTOTHblE, @ HUXKE HM3KOYACTOTHbIE rapMOHUKK (Neprog B roaax)

MUHIYM 12-13;
17-19

MUHIYM | MAKCI'YM ranym CTOK-rog

%\\\\\% 2022 | 2022 | 20-22

s | | e
CTOK-rof - - -

PaccMoTpeHHBIC BBIIIE BPEMEHHBIC PSbl OTIUYAIOTCS APYT OT Apyra
TaKXe TI0 paclpeelICHHI0 SHEPTHH KoJieOaHUH MEXTy Pa3THYHBIMH 4acTO-
Tamu (Tabm1. 4.11). DHEeprus KojaebaHuii CpeTHEr0 YPOBHI MOPS B OCHOBHOM
COCpENIOTOYCHA B HU3KOYACTOTHOW OOJIACTH, T'OJOBOTO JHMAla3oHa YPOBHS
MOpS U CTOKa BONru — B BEICOKOYACTOTHOW OOJACTH, a SHEPTHUS KOJICOaHH
MUHHMAQIGHOTO M MaKCUMallbHOTO YPOBHS MOpS paccesiHa IO BCEMY
CHEKTPY.

Ta6nuua 4.11. PacnpegeneHne aHeprim konebaHmn YKM
1 cToka Bonrn mexay pasnuyHbiMy YacToTamu

Papbl HunskouyacToTHas BbicokoyacToTHas
obnactb obnactb
Crym +
MWHIYM + +
MAKCI'ym + +
rouym +
CTOK-rog +
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W3 ckazaHHOTO BBIIIE CIEAYET, YTO Y MHOTOJIETHEH H3MEHUYNBOCTH MH-
HUMAJILHOTO ¥ MaKCHUMAaJIbHOTO YPOBHS, JHMara3oHa ero KoyiebaHuii o0umx
YepT C K3MEHUMUBOCTBIO CTOKA Bonru Goliblie, 4eM y H3MEHUYUBOCTH CPE/THE-
ro ypoBHS Mops. OHAKO, KaK 3TO CIEAYeT U3 JaHHBIX, TPUBEACHHBIX TaOIl.
4.12, crenens KorepeHTHOCTH cToka Boaru c psmom CI'YM Bhimie, ueM c
pamamu MUHT'YM, MAKCI'YM u I'ITUYM. DT0o mpoTUBOpEUre MOXKHO
OOBSACHUTH TEM, YTO OOIIME YePThl M3MEHUYNBOCTH yCTaHABIHBAIUCH 10 Pe-
3yJbTaTaM aHaIu3a MOIU(UITMPOBAHHBIX PAIOB, a JUIA aHAIN3a KOTepeHT-
HOCTH HCTOJB30BANIUCh UCXOMHBIC pAnbl. JIs mociieqHuX XapakTepHa BbI-
COKasi JHeprus KojeOaHW Ha YIBTPaHU3KUX YaCTOTaX, KOTOpas, IIo-
BHIMMOMY, «IIPOCAYMBajach) B HHU3KOYACTOTHYIO OOJNAaCTh, O Ye€M CBHE-
TEJIBCTBYIOT KpHBbIe KorepeHTHOCTH psitoB CTOK/CI'YM, koTophie B HU3-
KOYaCTOTHOM 00JIaCTH BBITJISAAT KaK MIUpoKoe miato (puc. 4.18).

Ta6nuua 4.12. KorepeHTHOCTb konebaHuin ypoBHS Mopsi U cToka Bonrm

CpenHss cteneHb | [TMKM Ha KPUBOWN KOrepeHT-
Psap MyHKT KOrepeHTHOCTHU HOCTW, nepuoA B rogax
Ans BCeX HYacToT BbICOKME cpeaHve
dopT-LUeByeHko Huskas 4.8 —
CIYM Maxadkana Bbicokast 10,5* 2,2
KpacHoBoack Bbicokas 5,3* -
Baky Bbicokast 5,6* 2,2
dopT-LUeByeHko CpeaHss 2,0;6,3; 25,0 2,9
MUHEYM Maxadkana CpeaHsis 10,0; 50,0 2,3:4,0
KpacHosogack Hu3skas 4,9 2,5
Baky Hwuskas 9,5 2,1
dopT-LUeByeHko CpegHsis 34 2,2
MAKCIYM Maxaykana Bbicokas 11,2 2,2
KpacHoBoack Hu3skas 54 -
Baky CpeaHsist 21;114 -
dopT-LLeByeHko Hu3skas 2,2;9,1 2,7
Maxadkana CpeaHss 2,2;9/1 3,1
rAMyM KpacHoBogck Huakasn 2,6;39 -
Baky CpeaHss 21;71 4,9*

MpumedyaHne: * NMKM Ha NNAToOBOpa3HbIX y4acTKax KPUBOW KOrepPEeHTHOCTU; Npy Hanu-
4YMM HECKOMBKUX BbICOKUX MUKOB CaMblll BbICOKUI N3 HUX 0603HaY4YeH noavyepKkMBaHneM.

[TonydenHsie pe3ynbTaThl MO3BOJIAIOT YaCTUYHO OINPEAEIUTh YCIOBHUA,
KOTOPBIM JIOJDKHBI COOTBETCTBOBATh MHOTOJIETHHE KoyieOanus YKM st ux
BKJIFOUECHHMSI B CXEMY CBEPXJI0JITOCPOYHOro mporHosa YKM. Bo-niepBbix, oHU
JOJKHBI BHOCHTBH OOJIBITION BKJIaJ B OOIIYI0 M3MEHYMBOCTH YPOBHS MOPS
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Ha OTPE3KEe BPEMEHH, PaBHOM 3a0JarOBPEMEHHOCTH NPOrHO3a. Bo-BTOpBIX,
OHM JOJKHBI UMETHh BBICOKYIO TIOBTOPAEMOCTb B MPOCTPAHCTBE (HA pa3ind-
HBIX IIOCTax) W BpeMeHH (B pa3iMyHble MecCsSlbl rofa). B-TpeTbux, oHH
JOJKHBI UMETh «IBOMHMKOBY» (COBIAJAIOIINE II0 YacTOTE I'APMOHHUKH) BO
BPEMEHHBIX PslaXx MUHUMAJIBHOTO, MAaKCHMAIbHOTO YPOBHSA MOpS M JMarna-
30Ha ero KosjeOaHuil. B-4eTBEpTHIX, OHU JOJKHBI OBITH COTJIACOBAHBI C KO-
neGaHusAMu ctoka Boirn.

W3 pe3ynbTaToB BBIIOJHEHHBIX HCCIEAOBAaHUN CIIEAYET, YTO IOCIEN-
HUM TpeM TpeOOBaHUSIM YAOBJIETBOPSIOT TOJBKO KOJMEOAHHSA C TEPUOJIOM
12-13 u 17-19 ner. OHH yAOBIECTBOPSIIOT W MEPBOMY TPEeOOBAaHUIO, €CIIH
3a0J1arOBpEMEHHOCTH IMPOTHO3a HE TIpeBhImacT 20-25 JeT.

4.6. OcodenHocTH pesibeda ypOBEHHOH MOBEPXHOCTH
Kacnmiickoro mopst

YpoBeHHast TOBEpXHOCTh Kacmuiickoro Mopsi Jake MpH MHOTOJIETHEM
OCpETHCHUU HAONIOACHUIN HE SBISETCS CTPOrO TOPH30HTAIBHOM IUIOCKO-
CTBIO, & MIPENICTABISAET COOOH CIOXKHBIN pebed), MEHSIOMINNCS BO BpEMEHHU U
mo tiomanu. [loaToMy 0OBEKTUBHOE CYXKIACHHE O MPOCTPAHCTBEHHOM H3-
MEHEHHH YPOBHS MOPS MOXXHO HOJYYHUTH MPH HAJTHIUU OOJBIIOTO KONHYe-
CTBa YPOBHEMEPHBIX IIOCTOB, PABHOMEPHO PACIIOJIOKEHHBIX 10 IIEPUMETPY
MOps 1 ocTpoBax. K cokaneHunto, CylecTBYOIIEH CeTH YPOBEHHBIX HAOIFO-
JEHUH IS OTOW IeH HeA0CTaTOYHO. Penbed moBepXHOCTH MOpPS B pa3iny-
HBIX paiioHax (opMHpyeTCcs MO BIMSIHUEM TIJIaBHBIM 00pa3oM THAPOMETEO-
pojorudeckux (HakTopoB, TAaKUX KaK pacHpeaeieHrue aTMOC(hepHOro IaBie-
HUSl, BETpa U TEYCHUH, CTOHHO-HATOHHBIE SBJICHUS, PEYHON CTOK U JIp., KO-
TOPBIC CO3MAIOT CHEIU(pUIECKAE 0COOCHHOCTH penbeda MOBEPXHOCTH MOPSI.
OnHako CyIIecTBYIOT HEKOTOPBIE 00IIHe 3aKOHOMEPHOCTH B paclpeieIeHIH
YPOBHS MOPS T10 TUTOTIA/IH.

B [10] Ha ocHOBe aHamm3a pPa3HOCTEH ypOBHEH MEXIY OTICIHHBIMH
MMyHKTaMH CEBEpHON M 10XkHOI "acteil Kacnuiickoro mopsi 3a nepuog 1925—
1967 rr. nokaszano, uto ypoBeHb CeBepHoro Kacmus Bbllle cpeHero no Mo-
pro. PazHOCTH OTMETOK Ha CEBEPHOM M FOKHOM MOOEPEKBSIX MOPS U3MEHS-
IOTCSI OT HECKONBKUX caHTHMeTpoB a0 30 cM. HambGomnbimas pasHOCTE cpea-
HEMECSYHBIX 3HAUYCHHH YPOBHS MOpS MO MEpHIHAaHy MOps OTMEYaeTcs B
rojel ¢ OonpIM cTokOM Bonru B monoBoase. MUHUMYM Tiepenana ypoB-
Hel Mexay noctamu 0. TroneHui u 0. ICKyCCTBEHHBIN MPaKTUUECKH BCETIa
HaOIroaeTes epel Ha4aaoM TOJIOBOIbsI B arpele.

Cy1iecTByIOMHN HAKIOH YPOBEHHON MOBEPXHOCTH C CEBEpa Ha KT U C
3araaa Ha BOCTOK, OOBSICHACTCS (PU3UKO-TeorpauIecKiM MOJI0KCHHEM MO-
pS ¥ TEM, YTO PEKH, ONPEICISIONINE OCHOBHYIO IPUXOJHYIO YacTh BOJHOTO



114 naea 4

Oamanca (Bonra, Ypan, Cynak, Tepek), pacmoioKeHbl B CEBEpHOM U Cpell-
Helt yactsax mops. Ilo onenke H.A. CkpuntyHoBa [29] yKkJIOH BOAHOH ITo-
BepxHocTH oT buptouneir Kockr 1o nebapkanepa «Jlonbacc», KoTopble pac-
TTOJIO’KEHBI HA PAacCTOSHUU 86 KM YT OT Ipyra, B IITHIb U B MEXEHb CO-
craBiser 0,84 m, 1. €. 0,98 cMm Ha 1 kM. CpeqHUiT HAKIIOH YPOBHS 32 NMEPHUOJ]
¢ 1950 mo 1993 r. cocraBun 96 cm Ha 105 kM, T. ¢. 1,1 cM Ha 1 kM. Pa3HOCTB
CpeIHUX TOJIOBBIX YPOBHEW MOPS Ha JIBYX OMOPHBIX MOCTaX BOCTOYHOTO IIO-
oepexns Mopst — @opr-I1lleBuenko u TypkmeHnOaIy 3a BeCh mepruo 1 HabIro-
neHuit coctasmia 2,2 cm Ha 100 kM, a pa3HOCTh MEXY ITOCTaMH 3amaJHOTO
mobepexpst Mopst — Maxaukana u baky (Takke 3a Bech mepuoj, HaOIoe-
Huit) coctaBmia 2,4 cm Ha 100 kM. CiegyeT OTMETUTh, YTO BCE BBINICCKA-
3aHHOE OTHOCHUTCS K CpelHEMY I'OJJOBOMY YPOBHIO, ITOJIy4€HHOMY OCpEIHe-
uuem 3a 10-15, a uHOr1a 1 OOJIBIIIE JIET.

BenuurHa HakioHa BOJHOW MOBEPXHOCTH MEHSETCS TaKke W IO Ce30-
HaMm. Kak yxe oTMedanoch, HanOOJbIINE Ce30HHBIE KOIEOaH!sI OTMEYaI0TCs
B MEJIKOBOJHOW 4acTH YCThEBOTO B3MOpbs Boiru, rine B cpenHeM OHM J0-
CTUTAIOT | M | MOCTETIEHHO YMEHBIIAIOTCS K 0Ty 10 3HaYeHHH, XapaKTep-
HBIX IS ce€30HHOTO X0Aa Bcero Kacmmiickoro mops (30—40 cm). B Becennune
MeCSIbl, KOT/la NMPOUCXOIUT TassHHE CHEra M CTOK PEeK MaKCHMAalbHBIH,
HaKJIOH C ceBepa Ha T MaKCHMaJbHBIN. JleToM, Korna maBooYHasi BOJIHA
yKe ycIena pacrpoCTPaHUTRCS 10 MOPIO, HAKJIOH MIHHUMAIbHBIN. 3UMOH H
OCEHBIO PAa3HOCTh YPOBHEH C ceBepa Ha IOT OMATh YBETHYHUBAETCS 3a CUET
CTOHHO-HAaroHHbBIX SBIEHHUH W IIUPOTHONM HEPABHOMEPHOCTH HCIAPEHUS C
noBepxHocTd Mops. [lo nuaumn @oprt-llleBueHko — Maxaukana pa3HOCTh
YpOBHEIl B CpemHEM 3a BeChb INEepHoj HaONIOJEHWH COCTaBISET NMPUMEPHO
5 cM, a B HanpaBieHun baky — TypkmenOamu HakioH ¢ 1950 roga momeHsn
3HaK.
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I'naBa 5.

KPATKHUH OB30P UCCJIEJJOBAHUN
MNPUYUH MHOT'OJIETHUX KOJEBAHUM
YPOBHS KACIIUMCKOI'O MOPSI

5.1. O01mHe mojoKeHus

UTo Xe CIyXHUT MPUINHOW CTOJh 3HAYUTEIBHBIX KojieOanwmit YKM,
MPUHOCAIINX OOJIbIINE HENMPUSATHOCTH JUIS HACEJICHHsI MPUOPEKHBIX paiio-
HoB Kacmusi, 1 MOKHO JIM MX IPOTHO3UPOBATH C TOCTATOUYHOW HAJAEKHOCTBIO
Ha rogsl Brnepen? IIoMck OTBETOB Ha 3TH BOIMPOCHI SBISIETCA NPEAMETOM
MHOTOUYHUCIIEHHBIX HCCIEAOBAaHUI YYEHbIX W CHenHuaaucToB. lloHumanue
NPUYMH MHOTOJEeTHUX Kojebannih YKM nacT BO3MOKHOCTH co3fgaHus d¢-
(DEKTHBHBIX MOAEJCH, C TOMOIIBIO KOTOPBIX MOXHO MOJYYUTh HH(POPMALHIO
00 YKM Ha mepcnekTrBy, 9TO B CBOIO OYEpeab JACT BO3MOKHOCTh YMCHbB-
HIUTH pa3Mep yuiepoa OT 3HAUNTENbHBIX U3MEHEHHUH yPOBHSI.

Ha neycroiunBocTh ypoBeHHOro pexuma Kacmuiickoro mopst uccie-
JOBaTeny oOpaTWiIM BHMMaHME JaBHO. HeMmerxuil ecrecTBOHMCIBITATENb M
myTemecTBeHHUK A. ['ym60mbaT, mocetuimii Kacnmit B 1829 r., Beicka3zan
THIIOTE3y, YTO NPUYMHON KOJIeOaHWH YpOBHSI MOpS SIBISETCS MEpPHOANYC-
CKO€ TOBTOPEHHE OYEHb CYXMX M OU€Hb BIAXKHBIX JIeT. Ero cooreuecTBeH-
Huk [lannac, BosrmasmsiBmid B 1768—1774 rr. sxcneaunmio [letepOyprekoit
aKaJieMUH HayK B LIEHTpalbHOH obnactu Poccun, Bkitouas [pukacnuiickyro
HU3MEHHOCTh, YKa3aJl Ha 3aBUCUMOCTh Konebanuit YKM ot rugpomereopo-
JOrH4YecKux (PaKTOpPOB: TEMIEpaTyphl BO31yXa, BETpa, KOJIMYECTBA AaTMO-
chepHBIX 0CaJKOB M KOJIMYECTBA MPUHOCUMOM pekamu Bojabl. Ocoboe 3Ha-
YeHue 9Ta npobdiema npuodpena B XX B. B pe3ysibTare 3HAYUTEIBHOTO Ia-
neHust ypoBHs Oonee yem Ha 3 M ¢ 1929 mo 1977 1., a 3aTeM cTOJb Ke 3Ha-
YUTEILHOI'0 €ro noabema Ha 2,4 M ¢ 1978 o 1995 rop,.

Bonpocamu n3ydeHHs] MPUYMH aHOMaIbHBIX Konebanuit YKM u ux
MIPOTHO3UPOBAHMEM 3aHMMAINCh W3BECTHBIE KIMMATOJOIH, TIeo(U3UKH,
THAPOJIOTH, OKeaHoJIOTH, TeoMopdoioru, cpeau Hux O.X. Jlenn, A.U. Bo-
eiikoB, H.M. Kuunosuu, A.U. Muxanesckuii, I.1. Tepdunner, JI.C. bepr,
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JI.®. Pynosun, C.A. Koanesckuii, I'.P. bperman, b.A. Anomios, A.A. Ka-
munckuii, B.C. Kosanesckwuii, b.J1. 3aitkoB, M.I. Bynsiko, H.A. bennHckwmii,
['.I1. Kanunaun, M.C. Ditredcon, E.I'. Apxumnosa, I'.C. I'onmuupsia, U.A. Huk-
nmomanos, JI.A. Burensc, I'.C. I'upc, P.K. Kimure, A.H. Kocapes, C.H. Kpun-
kuii, M.®. Menkens, /[.A. PatkoBuu, A.B. Memepckas, B.H. Muxaiinos,
I'.H. Peiuaros, M.I". XyOnapsiH, I'.I1L. ITanusn, B.E. IlpuBanbsckuid,
K.. CmupHosa, ®.C. Tepsues, P.E. HukoHoga, B.10. I'eopruesckuii,
B.H. Manunun, b.A. IllnsMuH u MHOTHE JpyTHE.

HecMmoTpst Ha MHTCHCHUBHBIC UCCIICAOBAHUS MPUYMH PA3HOMACIITA0OHBIX
konebannit YKM, xotopsie mpoBojsaTcs B Poccun n Apyrux crpaHax B IO-
CJIeTHUE TOMBI, Ha HATMYNE MEXIYHAPOIHBIX MMPOSKTOB M OOMICTTPU3HAHHBIX
(yHIaMEHTAIBHBIX TEOPETHUYECCKUX M MPHUKIAIHBIX PE3yJIbTaTOB, MpodIeMa
aJeKBaTHOTO MaTEMAaTHYECKOTO MOJCIUPOBAHUS U IIPOTHO3UPOBAHUS YPOB-
HS OCTaeTcs OTKPHITOH. CIOXKHOCTH MPOOJIEMBI TOJTOCPOYHOTO ITPOTHO3a
YKM 3akitogaercs B OTCYTCTBUH SICHOTO MIOHUMaHUA MEXaHHU3MOB (OpMHU-
pOBaHUS IONTONEPUONHBIX KoseOanuiit Y KM. Bee turbl konebanuii (Mecsy-
HBbIE, CE30HHBIC, MEXIOJJOBbIE, MHOTOJICTHHE, BEKOBBIC U THICIUECICTHUE)
3aBHCAT OT OOJIBIIIOTO KOJIWYECTBA (PaKTOPOB THIPOMETEOPOIOTHYECKOTO,
TEKTOHUYECKOTO M aHTPOIOTCHHOT'O XapaKTepa, KOTOPHIE HEMPEPHIBHO Me-
HSIOTCS BO BPEMEHH U B TIPOCTPAHCTBE, CI0KHBIM 00pa3oM B3anMOJCHCTBYS
Ipyr ¢ ApyroM. TpyIHO OLICHUTh OTHOCUTENIbHBIN BKJIAJ KaXIOTO U3 3THX
(dakTopoB B kojeOanus YKM.

B nacrosiee BpeMs B HAy4HOM COOOIIECTBE TOCHOJICTBYIOT JIBE OC-
HOBHBIE THIIOTE3bI OTHOCHUTEIEHO NMPUYHH MHOTOJIETHUX Konebanuii YKM:
KIuMaTH4deckas u reojsorudeckas. CorracHO mepBoil THIoTe3e, KoueOaHus
YPOBHS MOPSI OOBACHSIOTCS M3MEHCHUSMHU KJIMMAaTa, OT KOTOPOTO 3aBHUCST
COCTaBJISIONINE BOJHOTO OallaHca, B MIEPBYIO OYepeb PEYHOM CTOK M MCHa-
pEeHue ¢ MOBEPXHOCTU MOPS, HA KOTOPbIE HAKJIAbIBAIOTCA AHTPOIOTEHHBIE
¢akropel. CorjiacHO BTOpPOW THUIOTE3e, MHOTOJCTHHE KOJICOAHHS YPOBHS
00YCIIOBJICHBI peakiueil MOps Ha re0JIOTUIECKHE MPOLECCHI, TPOUCXOIAIIIEC
B oxe Kacnuiickoro mops.

CyIecTBOBaHUE JONTOE BPEMS JBYX IPHUHIMIHAILHO OTIMYHBIX TH-
MoTe3 MOPOAMIO OOJIBIIOE KOJIUYECTBO CBEPXJOJITOCPOYHBIX MPOTHO30B,
4acTO MPOTUBOPEUYUBBIX U NAJIEKUX OT peanbHOll kapTuHbl. K Hacrosmemy
BpeMeHU chopMUpOBaJICS OOJiee WM MEHee OONMH B3I Ha TPUIHHBI
MHoOroJieTHUX Konebanuit YKM B mosip3y mpeBalupyroLiel poian KInMaTH-
geckoro ¢axrtopa. Jpyrue ¢pakTophl, Takue Kak TEKTOHHUKA, aHTPOIIOT€HHBIE
BO3JICHCTBHUSL, XOTSI U OKa3bIBAKOT ONPEICICHHOE BIUSHUE HA MHOTOJIETHUE
konebannst YKM, HO, TO-BHIUMOMY, HE SIBISIOTCS ONPEACISIONIUMHA B OT-
HOCHUTENBHO HEOOBIINX MacIITabax BpEeMEHH.

Hwuxe Oonee mompoOHO paccMaTpHUBAIOTCS Pa3UYHbIE KOHIEIIUN OT-
HOCHUTEIILHO IPUYHUH MHOTOJICTHUX KOJICOAHUHN YPOBHSI.
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5.2. KnumaTn4yeckas BOOJHO-0AJIaHCOBAasI KOHIENMIMA KOJe0aHuii
YPOBHSI MOpPst

5.2.1. UccaenoBanue cBsi3eil MeKIy KOJeOAHUSIMU YPOBHS
MOPSI M HI3MEHYUBOCTHIO 001Ieli HMPKYJIAIUN aTMOChepbl

Ypoeenp Kacnwmiickoro Mopsi, SBISSCh WHAWKATOPOM TIIOOATBHBIX
KJIMMaTUYECKUX H3MEHEHHMH, OXBATHIBAIOIIMX 3HAYUTEIbHBIE TEPPUTOPUH
3eMHOTI'0 LIapa, MPEeACTaBIsIeT cOO0H MHTETPANbHYIO XapaKTEPUCTHUKY CIIOXK-
HOT'O B3aMMOJEHCTBUS 3JIEMEHTOB BOAHOrO OayiaHCca, PasjIMYHBIX IO (u3u-
YeCKUM CBOMCTBaM U ycnoBusiM (opmupoBanus. Knnmarndyeckue (aktopsl,
OKa3bIBAIOIIME BJIMSHUE Ha XapakTep (OPMHUPOBAHHS 3JIEMEHTOB BOIAHOTO
0anaHca, IPUBOAAT K HOCTOSHHO H3MEHSIOLIEMYCSI COOTHOIUIEHHIO MEXIY
MPUXOAHBIMU (TTOBEPXHOCTHBIH MPUTOK M aTMOCQEPHBIE OCaIKH, BBINAAAI0-
1€ Ha MOPCKYIO MOBEPXHOCTb) U PACXOAHBIMM (HCHIApEeHHE U CTOK MOp-
ckux BoX B 3aymB Kapa-boras-I'om) ero yactsmu. HemocTosHCTBO COOTHO-
LICHUI 3JIEMEHTOB BOJHOTO OajlaHca OMpeneNseT HUKINYeCKue KoJeOaHus
YPOBHSI MOpSl pa3lNMYHON TNPOJOIDKUTENBHOCTH, HEPETYJSPHBIA XapakTep
KOTOPBIX 3aTPyAHSAET UX IIpeJcKa3aHue Ha Oyayluee.

Hawnbonee nHbopMaTHBHON XapaKTEPUCTHKONW KIMMATHYECKOW CHUCTE-
MBI SIBJIsSIETCSl aTMoc(epHasi IUPKYJISIHS — OJWH W3 OCHOBHBIX KIMMAaT000-
pasyommx (GakTopoB, KOTOPBIN ONpeAeseT He TOIbBKO HalpaBJIeHUE Iepe-
HOCa BO3IYIIHBIX MAaCC, CHHONITUYECKHE U TTOTOTHBIE yCIOBHSI, TEPMUIECKHH
pekuM Ha BOJOCOOpHOM OacceitHe Kacmwusi, HO 1 MHOTHE Jpyrue xapakre-
puctuku armocepsl u rugpocdepsl. BrausHue mupkynsmoun arMmocdepbl
OKa3bIBACTCS HA BCEX IIpOIeccax, KOTOPbIE ONPEIEIIIOT KONEOaHUs YPOBHS
Kacnmiickoro Mopst (CTOK pek, ucrapeHue, ocaaku u ap.). Cama MUPKyIISIUsI
arMocepsl onpenensercs MHOTMMH (pakTopamiu, cpeau KOTOPhHIX Haubosee
BaKHBIM SBJsIETCA JTyducTas 3Heprud CoNHIa, HEpaBHOMEPHOE pacmpere-
JIeHHE KOTOPOH M0 3€MHOMY IIapy SBIISETCS MPHYUHON TI00aTbHON ITHPKY-
nsiuud. B MHOTOOOpasuu BHAOB aTMOC(EpHBIX MPOLECCOB TPYAHO BBISBUTH
MOBTOPSIOIINECS MTPOLIECCH WIIN YCTAHOBUTDH KaKre-TH00 3aKOHOMEPHOCTH B
MOCIIEIOBATENIbHOCTH CMEHBI OJJHIX MPOIIECCOB IPYTHMH.

Ony0aMKOBaHO MHOTO paboT, B KOTOPBIX MOKa3bIBAETCS, YTO KPYITHO-
MaciTaOHble HUPKYJISHOHHbBIE TpoLecchl (OPMHUPYIOT OCOOEHHOCTH K-
MaTHYECKHX U MOTOMHBIX ycIoBHH Haj CeBepHBIM MOIYIIAPHEM U €ro OT-
JIenpHBIMH pernoHamu [1-5, 7, 8, 10-12, 14-17, 19, 21, 22, 24-30, 34, 36—
44, 4649, 55, 57, 58, 60-73, 80, 83-85, 88, 91, 95-97, 103, 109-119].

Haubonee 3puMo 3TH IpOLECCH OTPAXKEHBI B U3MEHYHBOCTH XapaKTe-
PHUCTHK LIEHTPOB JIeHCTBUS aTMOC(ephl (UCIAHICKUI 1 alleyTCKU MHHUMY-
MBI, CHOMPCKUI 1 raBaiiCKuii MaKCUMYMBI). SIpKo BeIpaykeHHas reorpaduye-
CKasi 30HAJBHOCTh KJIMMATUYECKUX  COCTABISIOIMX  OOYCIIaBINMBACT
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30HAIBHOCTH B PAcIIpeNlelIeHnH TOO0BBIX OCAJKOB M McmapeHus. Bmaroobo-
POT SIBJISIETCS TJIABHBIM ITPOLIECCOM, KOTOPBIM HAPSIY C IPYTUMHU KIUMATO-
00pa3yrIrMu IpoIieccaMy UTrpaeT OOJBIIYIO POJIb B (POPMHUPOBAHUU KITH-
Mara 3eMJTd W, B YaCTHOCTH, KIIuMaTa BojocOopHoro 6acceitna Kacrmiicko-
ro mopsi. OTAeNbHBIE COCTaBHBIC PJIEMEHTHI BIIaroo0opoTa (aBEKITUS BIIATH,
OCaJIKH, PEYHOM CTOK), TaKXK€ CBSI3aHBI C XapakTEPOM PaTUAIMOHHOTO
OamaHca, aTMOC(hEpHOW IUPKYJSAIHEH ¥ CBOWCTBAMH TOJCTHIIAIOIICH
[IOBEPXHOCTH.

PesynbTaTel MCCIEIOBaHUN MOCIEAHUX JIET MOCTATOYHO YOEIUTEIHHO
MOKA3bIBAIOT, YTO MPOOIIEeMa MPOTHO3a MHOTOJIETHUX Konebannit YKM Tec-
HO CBsI3aHA C MPOOJIEMOM MPOTHO3a KIMMAaTHYECKUX M3MEHEHUH Ha 3eMHOM
mape M B €ro OTJEIbHBIX palfOHaX W €€ peIIeHHe 3aBHUCHUT OT MOHUMAaHUS
(pU3MYECKUX MEXaHU3MOB, KOTOPHIC YIPABISAIOT MPOIIECCAMHU B KIIMMAaTU4e-
ckoii cucteme. M3onupoBanHocTs Kacnuiickoro Mopst OT OKeaHa ONpeness-
€T YyBCTBUTEIHHOCTH €T0 YPOBHS K H3MEHEHUSIM KIIMMAaTUYCCKUX YCIOBUH B
OacceliHe, OHO YETKO pearupyer Ha M3MCHEHUs OOILICH IMPKYISIUNA aTMO-
cthepsl, KOTOpasi, B CBOIO OYepe/ib, 3aBUCUT OT TII00ATBLHOTO TEPMOIUHAMHU-
YECKOTO B3aMMOJICHCTBHUS OKeaHa u aTMochepsl. JlocToBepHOE MpecTaBiie-
HUe o Oymymem ypoBHe Kacmuickoro Mopst MOKET OBITh COCTaBJIEHO Ha
OCHOBE aHajm3a ero BogHOro OanmaHca. BcmencTBue M3MeHEHHW COCTaBIs-
IOMUX BOAHOrO OanmaHca (OCAJKOB, WCHApEHHs, PEYHOTO CTOKA W JIp.)
HENPEPBHIBHO MEHSACTCS THJIPOJIOTHUSCKUN PEXUM MOPS, THIPOrpaduIecKue
1 TeOMOP(OTIOTHUECKUE YCIOBHS €r0 OTACIBHBIX PAaiOHOB.

BriepBrie konebanus ypoHs Kacmus Obut OOBSCHEHBI W3MEHEHHUEM
KJIIMMAaTUYECKUX yCIOBUN (KOHKpETHEE — BIUSHUEM CTOKA PEK, UCIIApEHUS U
aTMOC(EpHBIX O0CaJKOB Ha TOBEpXHOCTh Mops) eme O.X. JleHuem wu
A.W. BoeiikoBbiM. [lo3xke 3T0 HamnpaBieHne pa3BuBaiach b.A ANOJIOBBIM,
B.J1. 3aiikoBeiM, H.A. beaunckum, I'.I1. Kanuauneim, M.A. IlukaomaHo-
BbIM, E.I'. Apxumnosoii, B.H. bopraukom, P.E. HukoHoBoii u nip.

OHU TakKe MOKa3ajdd, YTO PEANTMCTUYHBIM JOJITOCPOUYHBINM MNPOTHO3
VYKM MoxeT OBITh COCTABJIEH HA OCHOBE HAIEKHOH KIMMATHYECKOU MOJE-
U BoaHOro Oamanca. K cokaneHuio, B HACTOsIICE BpeMsi, HECMOTps Ha
yCHeXu B HMCCICNOBAaHMM KIMMaTa 3€MHOTO Iapa, MOAENeH, CIOCOOHBIX C
JIOCTaTOYHOW CTEMEHBI0 TOYHOCTH OIMCAaTh TII00aIbHEIE, a TeM OoJiee peru-
OHAJIbHBIE M3MEHEHUS MapaMeTpOB KIMMATHYECKOW CHUCTEMBI, TIOKa HE CY-
mecTByeT. BmecTe ¢ Tem upesBbIYaiiHAs aKTyalbHOCTb MPOOJIEMBI JIOJITO-
cpouHoro nporHoza YKM 3actaBiisieT UCKaTh MyTH €€ PEIlIeHHs] Ha OCHOBE
CYIIECTBYIOIEH, XOTS U HEPEIKO MPOTHBOPEYHUBOM MH(OPMAIIUH O MPHYH-
HaX MHOTOJIETHUX KoyieOanuii YKM.

CymiecTByeT 0OJBIIOE KOJTHMYECTBO UCCIEAOBAHUMN, B KOTOPBIX MMOKa3a-
Ha CBS3b MEXIY MHOTOJCTHHUMH KojeOanmsmMu YKM u atMochepHBIMU
MpoIeCCaMu HE TOJBKO B Oacceline Kacnusi, HO M 1ajieko 3a ero mnpejeaami.



Kpamkuti 0630p uccriedosaHull IPUYUH MHO20EMHUX KonebaHul 119

Bonpmas pons B 3TOM  NPUHAMIECKUT  POCCUHCKOMY  YUEHOMY
B.B. Ulynetikunay [107, 108], oT4eTnuBO MOKa3aBIIEMy pOJIb OKeaHa B (op-
MUPOBAHUU KJIMMaTa MaTEPUKOB.

B mocrmemaue TOaRI B pamMKax MeXAyHapomHOH mporpammel AMIP B
ITO ObuUIM BBHIMOTHEHBI YUCIEHHBIC JKCIEPUMEHTHI C MOJIEISIMHU OOIIeH
OUPKYJSIOUA aTMOC(Ephl 10 BOCHPOU3BEICHUIO COCTABIIIOMIMX BOIHOTO
6anmanca Kacnmiickoro mops [2—4, 56, 86, 87, 117]. Llenb 3TUX 3KCIIEpUMEH-
TOB COCTOSUIa B TIPOBEPKE W 0OOCHOBAHWM THIIOTE3bI, COTJIACHO KOTOPOH M3-
MeHeHus Biiaroodopora Ha ETP, a crnemoBatensHo, U Ha BogocOope Kac-
MUHACKOTO MOPS, CBSI3aHBI C TI00ABHBIMH KOJIEOaHUSMHU B CHCTEME B3aUMO-
neicTBua okeaH-aTMocdepa. VccnemoBanus MPOBOAMIIIICH HA OCHOBE YHC-
JICHHBIX 3KCIIEPUMEHTOB C (PH3MYECKH MOJTHBIMA MOJEISAMHU OOIIEH IHPKY-
JSIMK aTMOC(epsl M OKeaHa Ha JJIUTENbHBIE CPOKH, BKIIOYAIOIINE IEPUOBI
YCTOMUYMBOIoO pocta u nagenus ypoHs Kacnuiickoro Mops.

Ha nawanpHOM »3Tame mo pe3yjabTaTaM MOJEIHWPOBAaHUS TI00AJIHHOTO
knumata 3a 1979-1988 rr., nmoiaydeHHBIM ¢ ToMoInbo 21 mojenu oOriei
nupkynsiun atmocepsr (OL[A) B pamMkax MeXIyHapOAHOH MPOrpaMMBI
cpaBHeHus1 Mozeneir AMIP, BeImoHEHO cpaBHEHHE TOAOBOTO XOfa OO0IIeH
00JIAYHOCTH, OCAJKOB, MACChl CHEra M MCIAapeHusl C JaHHBIMU HAOIIOACHUIHA
Ha BogocOope pexk Bonra m Ypan. OueHeHBI CpelHHE OMUOKH W OITHOKH
TOJIOBOTO XO/Ia B pacyeTax yKa3aHHBIX XapaKTEpHCTHK Ha BOAOCOOpe i
KaxJ0i Moxenu. IIpoBeneHO cpaBHEHHE PACUYETHBIX W3MEHEHHMM YpPOBHS
Mops ¢ HaOmogaeMbIMu BeanunHamu [86, 87, 117]. CpaBHeHue mokasalo,
yto Mogenu OLIA B LenoM IOCTATOYHO PeaJuCTUYHO BOCHPOU3BOIAT TUA-
POJIOTHYECKHUIA M TEPMHUUYECKUI pekuM perroHa. OaHako OONBITMHCTBO MO-
JieNel epeoLieHUBAOT KOJMYECTBO BhIMAJaloMMX ocaakoB. OnHON U3 1yd-
mux Mojenei okazanack Mojaeiasr OIIA ECHAM3 Meteoposioru4eckoro
nHcTuTyTa Makca [lnanka (I'amOypr, ['epmanms). Hemoxwe pesynbrarsl
npoaemMoHcTpupoBaia u moaens OLIA I'TO.

CornacHo pacueTHBIM U HAOJIOICHHBIM JaHHBIM, IIPUBEACHHEBIM B [86],
Ha MpOTsHKeHMH XX B. Ha BojocOope Kacmuiickoro Mopsi, OXBaThIBAIOIIEM
3HaunTenbHyto 4yacte ETP, HaOmromancs pocT TpU3EMHOM TeMmepaTypel
Bozayxa (Ha 1,2 °C B xomonnsiii neprof u Ha 0,6 °C B TEIUIbINA NEPUOJ TO/a)
Y 3HAYUTENbHbIC BapHallMd TUAPOJOTHYECKOr0 LHKIA, YTO MPUBOJUIO K
60pImuM n3MeHeHusIM ypoBHs Kacnus. M3meHenns knuMata Ha Bojgocbope
B niepBbIe ABa neciaTrineTust XXI B. OLIEHMBAIOTCA HA OCHOBE CTaTUCTHYECKO-
ro METOJIa, KOTOPHIH maeT HeOOJNBIOW pocT ypoBHsa Kacmuiickoro mops, a
JlaJIee HUCIIONIB3YIOTCSI PEe3yJIbTAaThl PACUETOB C TIOMOIIBIO 7 MOJeNel oomein
TUPKYJSIOUA aTMOC(epbl U OKeaHa, pa3paboTaHHBIX B BEIYIIHMX MHUPOBBIX
LIEHTpax UCCIEIOBAHUS KINMATA.

Mopenu moKa3blBalOT CYLIECTBEHHBIN POCT TEMIEPATyphl MPU3EMHOIO
Bozayxa B XXIB., B dacTHocTH Ha akBatopuu Kacmuiickoro mops
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TeMIiepaTypa Bo3pacTaeT K KOHITy Beka Ha 2—4 °C B 3aBHCHMOCTH OT
paccMaTpuBaeMOoro ClieHapHs AMHCCHU ITapHUKOBBIX T'a30B, a HA BogocOope
Bonru — na 3-5 °C. PernoHanbHbIi THAPOJIOTHYECKUH PEXUM TAK)KE 3HAUH-
TeapHO m3MeHsercs. CyiecTBEHHO BO3PAcTalOT OCaKu Ha Bogocbope Boi-
T'H, OJTHAKO WX POCT KOMIIEHCHUPYETCS OJHOBPEMEHHBIM POCTOM HCIIAPEHUS;
B HUTOTE CTOK pEK YyBEIMYUBAeTCd K KOHIy Beka MNpuMmepHo Ha 10—
20 km*/ron. Ha akBaTopuu Kacnuiickoro Mopsi 0cajKi MpaKTHUECKH HE Me-
HAIOTCSl, HO CHJIBHO YBEJIMYHMBAETCS HCHAPEHUE C MOPCKOM MOBEPXHOCTHU
(mpumepHo Ha 20-30 KM>/TO]).

Cpenu OCHOBHBIX pe3yJibTaTOB MOXHO OTMETh HaJIM4YKE BOCIPOU3BO-
numoint mogensiMa OLIA cTaTHCTUYECKH 3HAYUMOW CBSI3U MEKIY N3MCHCHH-
v YKM 1 aHOMaJIMSMU TEMIIEPATYPhI B TPONIUUYECKON 4yacTu TUXoro oke-
aHa, TECHO CBSI3aHHBIMH C siBiIeHHEeM Onb-HuHbo m FOkHBIM KOneOaHueM.
DTa CBsI3b MMOATBEPKIACTCS JaHHBIMH HaOIroeHni. B qacTHOCTH, KO3 U-
LIUEHT KOPPesIMA MEXIy CpeIHEroJ0BOM TeMIepaTypoil MOBEPXHOCTH
okeana (TIIO) B cexrope 15°10. 1. — 15° ¢. m., 160—120° 3. 1. u cpennero-
JOBBIMH M3MeHeHusIMU ypoBHs Kacnuiickoro mops paseH 0,52, 4To mokasbl-
BaeT HAJIMYHE CYIECTBEHHON CTATUCTUYECKON CBSI3H.

Ilo pe3ynpraTam aHanm3a cAeyaH BBIBO, YTO U3MEHEHUS aTMOC(hepHOit
IUpKyJIsun B Oacceitne Kacrniickoro Mopsi, BRI3BaHHBIE MTOJI0KUATEIbHBIMH
anomasmssmu TIIO B Tpommdeckoii 30He THXOro OKeaHa, BEOYT K yBEIHYC-
HUIO CTOKa BOArM M yMEHBIIEHHIO BUIMMOIO HCHApEHHUs C MOBEPXHOCTH
MOpsi, a CyMMapHbIi 3QQeKT 3TuX IByX (pakTOpoB MPUBOAMT K OOJIee CHIIb-
Holl cBsi3u aHomanuit TIIO ¢ usMeHeHusmu ypoBHsi Kacmuiickoro mops.
AHoManuu Temneparypsl THXOro OkeaHa OKa3bIBalOT BIMSHUE Ha BIAro-
000pOT B perioHe B OCHOBHOM 4Yepe3 BBI3BIBAEMOE UMHU M3MEHEHHE LHKJIIO-
HUYECKOM aKTHUBHOCTU. 3aMETUM, YTO CBs3b MexAy anoManusmu TIIO B
TponuyeckoM THXOM OKeaHe U M3MEHEeHMsIMU cToka Boiiru B paBHOH cremne-
HU XOpOIIO Bochpou3BoauTcs kak monaensio ECHAMA4, Tak u Mofensio
OLIAITO.

ITokazano, uTo ocHOBHOM Bkjiaja B uaMeHenue Y KM, BHocAT cpenHero-
JIOBBIE OCaJKU Ha BojocOope pex Bonru u Ypana u ucnapenue ¢ akBaTOpHH
Kacnwuiickoro mops.

Kacnuiickoe Mope HaXoAUTCS B 30HE BIUSHUA PA3IUYHBIX THUIIOB LUP-
KyJsimuu atMoc(epsl: BIAKHBIX BO3AYIIHBIX Macc, (HOpPMHUPYIOUMIMXCSA Ha
CeBepHOMl ATJIaHTHUKOH, CYyXHMX KOHTHHEHTAJIBHBIX BO3AYIIHBIX Macc, (op-
MUPYIOIMIMXCA HaJ BOCTOYHBIMH pailoHamu Poccum u Kaszaxcrana, Tembix
CcyOTpONMUYECKHX Macc BO3IyXa, MpUXOmAmmx co Cpeau3eMHOro Mops H
Maoii A3uu, a TakKe BO3AYIIHBIX MAacC, HEMOCPEICTBEHHO (OPMHUPYIO-
mmxcs Hapg Kacnuiickum MopeM. Bee 3TH THIBI LUPKYJISALUN HEMPEPHIBHO
MEHAIOTCSl U, B3aUMOAEUCTBYs Apyr € OPYrOM, CO3JAI0T CTOXaCTUYECKUU
(BEpOATHOCTHBIN) XapaKTep N3MEHUYUBOCTH ITOTOJIBI.
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5.2.2. Briusinue CeBepHOii ATIIAaHTMKM HA KJIMMAT U IOTOAY
BoaocOopHoOro 6acceitna Kacnust

Bompocy BaustHus CeBepHON ATIAHTHKU Ha pa3BUTHE aTMOC(EpHBIX
mporeccoB U moronabl Ha ETP mocesiieHa oOmumpHas nureparypa [22, 55,
61-64, 72, 107]. B Helt moka3aHO 3HAYUTENIBHOE BIHMSHHAE ATIAHTHYECKOTO
okeaHa Ha knuMat EBpombl. OOHapykeHa TOCTaTOYHO TeCHasl 3aBUCHMOCTh
MEXIy TEIIOBBIM cocTostHueM CeBepHON ATIaHTHKY U moroaoi Ha ETP.

CormacHo HCCIIEIOBAHUSAM JL.B. KnumeHnko [43], BEKOBast
(1891-1990 rr.) muuamuka yernaxHenus ETP mpossnsercs B uepenoBaHun
MPOAOJKUTENBHBIX CYXUX W BIAXXHBIX TIEPHOJOB M 00YCIaBINBAaET COOTBET-
CTBYIOIYIO MOBTOPSIEMOCTh OCaIKO00pasylommx mporeccoB. Ilpu 3Tom B
XOJIOZHOM TIOJIyTOIUM 3TH MEPHUOJBI, KaK MPaBUiIo, Ooyiee MPOAOIIKUTEIb-
HBIE, YeM B TeruioM. Tak, cyxue mepuojsl HaOmogamuck B 1926—-1935 u B
1941-1965 rr., koraa B OTAEIBHBIX ISITHICTHSX MTOBTOPSIEMOCTh CYXHX IPO-
L[ECCOB NMPEBOCXOINIIA TIOBTOPSAEMOCTh TOKIVIMBBIX Ha 26 %. Ho cambIM OT-
JUYUATENBHBIM SBJICHHEM XOIIOIHOTO Teprosa Obl1 10-IeTHHA BIaXKHBIN T1e-
puon 1981-1990 rr., Koraa MOBTOPAEMOCTh JIOXKIJIMBBIX MPOIIECCOB MPEBLI-
CHJIa TIOBTOpseMOCTh cyxux Oonee uem Ha 20 %, a B marwierun 1986-—
1990 rr. pa3HOCTh MOBTOPSEMOCTH AOCTHUIIIA SKCTPEMAIbHOW BEIUYUHBI —
38 %. B Termmom momyronnu 60iee KOPOTKHE CyXHe U BIaKHBIE TIEPHOIBI 10
1940 r. cMeHsMCh YacTo, HO 3aTeM ¢ 1941 mo 1975 r. nmpeobnaaanu cyxue
MIEPHUO/BI.

AHanu3 MHOTOJIETHUX JaHHBIX MOKAa3aJl, YTO MHOTOBOJIHBIC U MaJOBO/I-
HBIE TEPHOIBI CTOKA peK, TNIaBHBIM 00pazoM Boirw, cBs3aHBI C pa3BUTHEM
IUKIOHUYECKON IUPKYJSIHMK B ee OacceiiHe, a MHTEHCHUBHOCTD MPOLIECCOB
WCIIapeHUs] HAXOIUTCS B MPSAMOW 3aBUCHMOCTH OT Pa3BUTHS MPOIECCOB aH-
TUIUKIOHNYECKON MUPKYIAnnd. TeHAeHnnn pocta aTMOC(HEpHBIX 0CaIKOB,
BBHIMAJAI0NINX B BOJOCOOPHOM YacTH BOJDKCKOro OacceiHa, COTJIacyloTCs C
TeHAeHLUel pocTa cToka Bonru. MI3MeHYHBOCTh OCHOBHBIX COCTABJIAIOIIMX
BOJHOTO OajlaHCca ¥ 3JIEMEHTOB THIIPOMETEOPOIOTHIECKOTO PEKIMA TECHBIM
00pa3oM cBs3aHA C M3MECHYHMBOCTBIO OapUKO-IHPKYJSIIHOHHOTO PEXKUMA.
3HauynTeNnbHas yBIAXKHEHHOCTh BogocOopHoro Oacceitna Kacmmiickoro mo-
psi, OOyCIIOBJICHHAsI aKTUBU3aIMel 3amaqHon GopMbl UpKysun B 1970-e
TOJBl U AaHOMAJBHHBIM Pa3BUTHEM LUKIOHWYECKOW HMUPKYJSAIUH B Tpeaenax
Bcero ATiaHTHUKO-EBporeiickoro cekropa — OCHOBHasI MPUYMHA MHOTOBOJI-
HocTH Bonru u pe3koro mogasemMa YpoBHS MOpPS. DTH BEIBOJIBI BIIOCIIEICTBUH
OBLTH TIOATBEPKIEHHI B [35, 38, 43, 106].

Bo Muorux pabotax mocnemuux net [5, 20, 23, 26, 31, 33, 42, 83, 89,
91] mokazano, uro usmMeHunBocTh YKM cCBsi3aHa CO CMEHON LMPKYJIALNOH-
HBIX OI0X, XapaKTePU3YIOIIUXCS 30HAIBHBIMH, MEpPUIANOHAIBHBIMH
WIA CMEIIaHHBIMH TpomeccaMu B atmocdepe. OnmHako KoieOaHUs



122 asa 5

OUPKYJISINUOHHBIX 30X HE IUKIMYHBI U HOCAT CIy4alHbIM xapaktep. Ha
IIyTH PELICHUS 3aJa4d CBEPXA0ITOCPOYHOro nporHoza YKM odeHb Ba)HO
3HaTh, Kakas Ha JAHHBIH MOMEHT JeCTBYeT LMPKYJIALMOHHAS 3110Xa U Kak
JIaJIeKO Mbl OTCTOMM OT Hadasa 3Toi 3moxu. C 3TUM CBS3aHBI HE TOJIBKO 3a-
OIaroBpeMEHHOCTh MTPOTHO3a YPOBHSI MOPS, HO U €ro TOYHOCTh. K coxkare-
HUIO, JJI YCTAHOBJIEHUS 3aKOHOMEPHOCTEH B CMEHE LIUPKYJISLIMOHHBIX 310X
HEJO0CTaTOYHO CTaTUCTHYECKOr0 MaTeprana.

OpHuM W3 mMyTel pelIeHus 3ToW MpoOJIeMbl SBISIETCS aHAJIU3 BPEMEH-
HOTO pacIpenelieHUs] 4acToT pe3kux m3meHeHuit xoma YKM. B [11] Osuta
3aMeueHa KOHLEHTPALUS TaKUX W3MEHEHUH OKOJIO JIET ¢ Hanbojee pe3sKUuMHU
W3MEHEHUSIMH LUPKYJLIIUU atMoc(epbl. AHAJIOTMYHAsE KOHIIGHTPALMsI OKa-
3ajmach W JUIS psifa APYTHUX THAPOMETEOPOIOTHUYECKUX XapaKTepUCTHK (aT-
Moc(hepHbIe OcalKH, aBleHHEe, UPKYJSIIUs, TeMneparypa Bo3ayxa). Ilo-
3TOMY OCHOBHOE BHMMaHHE HCCIIEOBaTeNe ObUIO HApaBJIEHO HA MOIy4e-
HUE JOCTATOYHO HAJEKHBIX CTATUCTHUYECKUX OLIEHOK 3HAYMMOCTH CBS3€i
pe3kux u3mMeHeHuit xoga YKM.

JI.C. bepr u B.IO. Buze [12, 18] npousBean CONOCTaBICHUE MOBEACHUS
YKM 3a ucropuueckoe BpeMsi U YCIOBUM IJIaBaHUS B apKTUUYECKUX MOPSX.
OHM 0OHapyKWJIM, YTO JIETKMM YCIIOBHSIM IIJIaBaHHs B APKTHKE OTBEYaeT
MOHWKEHHE YPOBHS, a TSKEJIbIM YCIOBHAM — TOBbIeHUE. [Ipu 3TOM OHM
TaKke OOHAPYXKWIH, YTO €CIH Haja OacceitHoM Boirm 3uMoli ycraHaBinBa-
€TCsl aHTHLIMKIIOH, 00YCIaBIMBAIOLINI 00jee CyXyro MOroy, 9To MPUBOAUT
K COKpPAILEHHUIO CTOKA PEK U, KaK CJIEICTBUE, TOHMKEHUIO YPOBHS MOPS, TO B
3TO BpeMsl B APKTHKE HaOII0AI0TCS TEIUIbIe 3UMBI M 00Jiee JIeTKHe JeJ0BbIe
ycaoBus. Ecnm TpaekTopuM ITUKIIOHOB MPOXOAAT Haj Oaccefinom Bomrwm,
o0ycnaBiuBas TaM OOMJIBHBIE OCAJIKU, TO ATO NPUBOJUT K YBEJINUYECHHUIO CTO-
ka Bonaru u, xak cieicTsue, K NOBBILEHUIO YPOBHA. B ApKkTHKE B 3TO BpeMs
YCTaHaBJIMBAETCSl AHTULUKIOH, 00yCIaBiIuBas TaM CYPOBBIE 3UMBI U TSDKE-
JBle  JIEAOBBIE  YCIOBHA. OTOT (akT OBUI  Takke IOATBEPIKACH
H.A. benunckum [11], kOoTOpBIN MOKa3an, YTO JIEAOBUTOCTh ApKTHUECKUX
Mopeii, B yacTHOCTH bapeHiieBa Mopsi, onpezesnsiercs IJaBHbIM 00pa3oM HH-
TEHCHUBHOCTBIO ITUKJIO-aHTULUKIIOHNYECKON JAEATEIbHOCTH.

A.A.Tupc [25, 26], ocHOBBIBasiCh Ha TUNHU3aUMU (GopM aTMOchepHOH
nupkysiuy CeBepHOTO monyIiapus, papadbortannoii ['.5. Banrenreiimom u
€ro IIKOJIOH, N3ydni 0COOCHHOCTH CTOKAa BOJDKCKHX Boj B Kacmuii u koire-
OaHuUl ypoBHS MODS B 3aBHCUMOCTH OT 3amagHoii (W), Boctounoii (E) u me-
pumanonansHOM (C) Popm atMochepHON MUPKYIANUN U UX BapHAIWA U T10-
Kazaj, 4To HU3KUH ypoBeHb Kacnus HaOmromaeTcs B 3moxy ¢ mpeoOnagaHu-
eM BocTo4yHO# (opmbl E, a BEICOKHI YPOBEHb — C TIpeo0ialaHueM MepHI-
onanpHOM (opmel C. [Iporecch 3amagHol Gopmbl UPKYISIud W Criocoo-
CTBYIOT WJIM OTHOCHTENBHOW cTabmnu3anuy ypoBHs Kacnus, uiu mossire-
HUIO €TO0.
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YcranoBieHHble cB3U A.A. ['upc 0OBSICHAET TeM, 4TO IIPH IMpoIeccax
¢opMpl W IUKIOHBI ¢ ATJIAQHTHKM CMELIAIOTCS Ha BOCTOK, B TOM K€
HaIpaBJICHUM CMELIaeTca U a30pCKuil MakcuMyM. B pe3ynbrare B ceBepHBIX
9acTsX BoAocOOpa Boirnm KoaumdyecTBO BBHIMAJAIONIMX OCAAKOB IPEBBIIACT
HOpPMY, a B I0)KHBIX paifoHax oTMeuaeTcs AepuuuT ocankos. I'paHuia Mex-
Iy 30HaAMH M30BITKa W JIedHuUuTa OCAIKOB MU3MEHSAETCS B 3aBUCHMOCTH OT
pasHoBuaHOCTH nporecca dopmbel W. Eciu ceBepHast 30Ha n30bITKa OCaIKOB
OKaKeTCcd MHTCHCHUBHEE M 3aliMeT OoJbIIyI0 IJomans Bogocbopa Bomrw,
4yeM I0KHas 30Ha Aeuimra ocaikos, To ypoBeHb Kacnus npu nporeccax W
Oyzner pactu. M1 HaoOOpoT, B Cily4ae 0OpaTHOTO COOTHOIICHHS YKa3aHHBIX
30H, ypoBeHb Kacnus OyaeT mOHMKaThCA.

Bosee ogHO3HAYHOM 3Ta CBA3BL MPOSBISETCS IpH Tporeccax ¢opM E u
C. B cnyuae nmponeccoB E na Bomoc6ope Bonru Oyzer npeobnanats aHTH-
LIUKIOHWYECKUN PEXUM TOT0bl M 3HAYUTENBHBINA Ie(ULIUT OCaJKOB U, KaK
CIIEICTBUE, YMEHBIICHUE CTOKAa PEK WM INoHmxkeHue yposHs Kacnus. Ilpu
npoueccax ¢popmsl C xapakTepeH BBIXOJ CPEAN3EMHOMOPCKUX LUKIOHOB Ha
BonocOop Bomrm, B pesynpraTre Tam BbIIALaeT OONbLIOE KOJIMYECTBO
0CaJIKOB, CTOK PE3KO BO3PacCTaeT U, KaK CIEACTBHE, MOBBIIIACTCS YPOBEHb
Kacnus.

[Monp3ysick H3I0KEHHBIMU BBIIE CBA3siMUA Mexny ¢popmamu W, C, E n
ypoBHeM Kacmusi, ['upc o0bsicann nosenenne Y KM Ha pa3InyHBIX BpeMeH-
HBIX dTamax. Tak, mo I'mpcy B mepruox ¢ 1891 mo 1928 r. He mODKHO OBLIO
OBITH CYILIECTBEHHOTO MaJCHMsI YPOBHS, TaK Kak mporueccsl Gpopmsel E B aToT
nepuoa ObUK ociiadiieHsl (HUke HOpMBl). B mepuoxa ¢ 1929 mo 1939 r. mpo-
necchl Gopmbl E Obli aHOMAaJIBHBIMHU, YTO OOYCIOBHIIIO PE3KOE CHUIKECHHUE
ypoBHs Ha 148 cm. 3a npensinymme 37 net (1891-1928 rr.) ypoBeHb CHHU-
smircst Ha 52 cm. C 1940 mo 1948 r. HaOmromamoch aHOMAJIbHOE Pa3BUTHE
MPOLIECCOB MEPUIMOHAIBLHONH (OPMBI, MO3TOMY ypoBeHb Kacmusi ucobITHI-
BaJl HE3HaUUTeNbHbIe KoneOanus. B 1949 r. cHOBa akKTHBH3MPOBAIIUCH TIPO-
neccol Gopmel E, mpu 3ToM ypoBeHb Mopst ¢ 1949 mo 1955 r. moHu3mMIICs Ha
45 cm. ITlocne sToro aktuBM3UpoBaiuch mpouecchl Gopmel C U ypoBeHb
Kacmms noseicuics xk 1959 1. ma 125 cm. C 1960 r. cHOBa yCHITHIIMCH TIPO-
reccol hopmel E 1 ypoBeHb Mopst k 1962 1. cHu3miics Ha 94 cM.

N.C. Kum u C.I1. Hukynuna [41] oOHapy WU CBA3b KOJNEOAHWA YPOB-
HS MOps C pa3iuyHbIMU (hopMamMu aTMOChHEpPHOH HUPKyISiuu (TI0 KIIACCH-
¢ukaumun Banrenreiima-I'upca) u moxasan, 4yTO yBEJIHYCHHE MOBTOPSEMO-
CTH 30HAJIBHBIX IpoieccoB W BeAET K POCTY yPOBHS MOpSI, a YBEJIUYEHHE
nmoBTOpsieMocTH mporieccoB E u C — K ero MOHWKEHHUIO, IPUYEM BIHUSHHE
nosTopsieMocTd ¢opmbl C Ha ypoBeHb MOPs 3HAUUTENbHO ciabee. 1o mpo-
THO3Yy, COCTABJICHHOMY aBTopamMu B 1994 1., B OmmkaiIime roapl YpOBEHBb
JIOJDKEH OBUT PacTd CO CPEIHEH CKOpPOCThIO 8—9 cMm/roa, mocie 4ero craou-
JIM3UPOBATHCS C HE3HAYUTENIBHBIMU KOJIEOAHUSAMH, a 3aTeM, HMPUMEPHO C
2025 r., BHOBB JIOJDKEH MOCIIEIOBATH pOCT ypoBHs Kacrus.
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A.H. Kpenke u B.B. [TonioBa [50] BBITTOJHIIN KOPPEISIIHIO MEXKTY KO-
nebanussMu YKM M MOBTOPSIEMOCTBIO THUTIOB IUPKYJSIMUA aTMocdepsl 1o
kimaccuduraiuu J[3epa3eeBCKOro W MoKas3ald, YTO IMOJABEM YPOBHS MOPS
CBSI3aH C YCWJICHHEM MEPUAMOHAIBHOW HUPKYISILMY, a €ro MaJeHue — C aK-
THBU3AIMEH 30HATLHON. B rompl mpeodiaganust MEpUINOHATBHON TIUPKYJIS-
MU aTMOC(EPHBIX 0CAJKOB BBINAJACT OOJIbINE, KAK JICTHUX, TAK U OCOOCHHO
3WMHUX, TI0 CPABHEHHUIO C TO1aMU TipeoOiaiaHus 30HaIbHON [UPKYIIALINH.

H.C. CunopenkoB u B.J. llIBeitknaa [83] TpaHCTpeccHHu U perpecCHH
YKM CBS3BIBAIOT C JUIUTETHFHOCTHIO KIIMMATHUECKHUX 310X, 00YCIOBICHHBIX
JOJITONIEPUOIHON HEPAaBHOMEPHOCTHIO BpalICHUSI 3e€MJIM C XapaKTEPHBIM
BpemereM okojio 70 yeT. ABTOpamMHu OBUTH BBIZENIEHBI YE€THIPE OCHOBHBIX
MepuoJia ¢ Pa3IMIHBIMU OTKJIOHCHUSIMH OT HOPM OCaJKOB M TEMIICPATYPHI
BO3/yXa, IIPEJICTaBJICHHBIC B Ta0m. 5.1.

Ta6nuua 5.1. Mepuroabl ¢ OTKNOHEHWUSIMU OT HOPM TeMepaTypbl
BO34yXa 1 0CadKoB

MNepwvopg OTKNOHEeHMe OT HOpMbI
1891-1903 HWXXe HOPMbI
1911-1935 BbILLIE HOPMBbI
1939-1971 HVKE HOPMbI
1976-1991 BbILLE HOPMbI

AHamu3 KIMMaTHYECKOro peknMa OacceliHa Bonrm mokasan, 4To B
1891-1911 u 1936-1975 rr. (mepuoA MOHMKEHUS YPOBHS), OCAIKU ObUIN B
OCHOBHOM HMK€ HOpMBI, a B 1912-1935 u 19761991 rr., T. e. B nepuon
MOBBIILICHNUS YPOBHS MOps — BbIlIe HOpMbI. Eciin paccmarpuBath Bech nepu-
on HabmromeHut, To g0 1975 r. mpeoGmagany OTpHULIATENbHbIE AHOMAJIHH
obmaynocty, a ¢ 1976 mo 1983 r. — monoxuTenbHbIe. DTUM aBTOPBI OOBAC-
HAIOT HauyaBwuicsa B 1978 r. moasem ypoBHs mops. o 1976 r. ocaaku B
Oacceiine Bonru u, BeposiTHO, HaJl MOpeM, ObLITH HUKE HOPMEI, YTO TIPUBEIIO
K yMmeHblleHHIo ctoka Bonru. Ilocme 1976 . ocagku cTamu mpeBbIIATh
HOPMY, a UCTIapEHHUE CTaJI0 HIXKE HOPMBI, UTO MIPHUBENIO K YBEINYECHHUIO CTOKA
U, KaK CJIEJCTBUE, K OBBIIICHUIO YPOBHS MODA.

A.B. Memepckas ¢ coaBTopamu [57] Ha OCHOBE aHAIM3a BIUSHUS KITH-
MaTHYECKUX U3MEHEHHH Ha BojocOope Bonrn Ha BOMKCKHIA CTOK MOKa3aly,
YTO IPU T'OJOBOM OCPEIHEHUH CYIIECTBYET BBICOKAs KOPPESLMA MEXIY
ocaJIkaM{ Ha BOJOCOOpE M CTOKOM, UTO JIaeT OTNpeNeIeHHYIO YBEPEHHOCTh B
BO3MO>KHOCTH MOJIENBHOTO BOCIIPOM3BEICHHS BOJDKCKOTO CTOKa. PaccMoT-
PEHBI KOPPEJSILMOHHBIE 3aBUCUMOCTH MEXIy CTOKOM Bonru, npupamenus-
Mu ypoBHs Kacnuiickoro mMopst U ocajkaMu, OCPEIHEHHBIMHU 10 CE30HaM,
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MepyoJiaM M 3a roji, U UX U3MEHEeHUs Ha npoTsikeHnn XX crojerus. [Toka-
3aHO, YTO Ha CTOK BOJITH B TeKyIleM roJly BIHSIIOT OCaJKH 3a TP IMpelie-
CTBYIOIIMX ToJia, MPHUYEM HauOOJNbIIee BIMSHAE OKa3bIBAIOT OCCHHUE U JIET-
HHUE OCAJKH IMPOILIOro Tofa W 3UMHHE OCaaKd TeKymero roga. [Ipemmoxen
Coco0 BBISIBIICHHS ONTHMAaJIBHOTO MEPUOJA ydeTa OCaAKOB JUIS MPOTHO3a
npupauieHuii ypoBHs Kacnuiickoro Mopsi, KOTOPBIH 3aBUCHT OT cHocoda
pacdera mpupanieHHH.

BrmonHeH aHanM3 CE30HHBIX AHOMAIHMHA OCAagKOB M TOIOBOTO CTOKA
Bouru 3a ManoBosHBIE 1 MHOTOBOJIHEIE Tiepuobl. [lokazano, 4ro neduuut
ocaakoB B 1933—-1940 u B 1971-1977 rT. B moAaBIIAIONIEN YaCTH, a H30BITOK
ocagkoB B 1978—1990 rr. mpakTUYECKH MOJTHOCTHIO OMpPEAEIISUICS OcaKaMu
Teru1oi yacT roja. OLeHeHb! JIMHEHHbIe TPEHABI CE30HHBIX CYMM OCa/IKOB
3a Bech nepuon ¢ 1891 mo 1998 r. u 3a otnenbHbIe nepuoabl. TpeHabl oca-
KOB 3a BeCbh Mepuo/| ciadbl U CTATUCTHYECKH He3HaynMebl. [lepron mogpema
YKM B 1978-1990 rr. xapakTepu3oBaJCsI POCTOM OCAAKOB TEIIOTO U
YMEHBIICHUEM OCaJKOB XOJOoAHOro mepuoaa. B 1978-1999 rr. monoxu-
TEJBHBIN TPEHJ OCAJKOB TEIUIOrO MepHoJa CMEHWJICS Ha OTPHIATEIbHBIH
TPEH]I 33 CUeT OYeHb 3aCyIUINBHIX JIETHUX YCIOBHIA Ha BogocOope Bomru B
1996, 1998 1 1999 rr. [4].

[To muenuto C.H. Poguonosa [73], OCHOBHBIE 4YepThl KIUMaTa U COOT-
BeTcTBYoMas peakiusa YKM ocTaTogHO XOpoIIo CBsI3aHbl C ceBepoaTiaH-
tnyeckuM kosiebanuem (CAK). Taxk, dasza ocnadmenus CAK B 1970-¢ rosr
nprBena K Pe3KOMY CHIDKEHHIO YpOBHSI Mops, a daza axtuBmzaumun CAK
nocne 1977 r. npusena k pocty YKM.

H.A. benunckunii [11], N1.®. 'etman [24], B.H. Jlenemxko [51] u mp.
YKa3bIBAIOT Ha CYIIECTBEHHYIO POJb IOXKHBIX IIMKJIOHOB B (HOPMHPOBAHUH
cocTaBisOMMX BogHOro Oamanca YKM, a Takke Ha 3aBUCUMOCTh MEXKIY
MTOBTOPSIEMOCTHIO FOJKHBIX IHUKIOHOB ¥ PAa3WYHBIMU HHIEKCAMH IUPKYJIS-
un atMocdepsl. Tak, ['etman [24] cunrtaet, uTo Ha QoHE OOIIEH UPKYIIS-
UM aTMocdepsl HEOOXOAMMO pacCMaTpHBaTh TPYIIBI FOKHBIX LUKIOHOB,
MPUXOASIINX Ha BomocOOpHBINH Oacceitn Kacmms. OHuM 3apokmaroTcs, Kak
npasmio, Hax Cpenu3eMHbIM MOpeM (CPEeIU3eMHOMOPCKHE ITUKIOHBI) H
Manoit Asueilt, a unorna Hag YepueiM u Kacnuiickum mopsimu. FOsxHble
IUKIIOHBI, 00J1a/1ast OOJBIIMM BIIArOCOJIEPKAHUEM, BBIXOI HA BOJOCOOPHBIH
Oacceitn Kacrmst 00ycimaBiuBaroT TaM OOMJIBHBIC OCAIKHA B BHAE TOXKIS (J1e-
TOM) U cHera (3uMoif). Hepenku cimyuyau, Korja ¢ BEIXOAOM FOKHOTO ITHKJIO-
Ha MOXeET BBINIACTh MECSYHAs HOpMa caakoB (Tadi. 5.2, 5.3).

HcTounnkamMy KpYITHBIX KIMMATHYECKUX aHOMAJMi, B YaCTHOCTH, OJI-
HUM M3 YCIOBHH (OPMHUPOBAHHS 3aCyX, SBISIOTCS IMPOIECCHl OJIOKHPOBa-
HUs. Beicokne u oOmmpHbIe OJOKUPYIOMINE aHTUIMKIOHBI U HHOTIA TPEOHH
Haja Boctounoit EBporioii B KOHIIE 3MMBI U Hayalle BECHBI CO3JAI0T yCIOBHS
g popmupoBaHus 3acyx B 6acceitHe Bonru. TunnuHOW cuTyanueit Obuia
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3acyxa 1937/1938 rr., mpuBeamias K pe3koMy naacHuio ypoBHs Kacmmiicko-
ro Mopsi. O0y1acTh MOBHIIEHHOTO JIABJICHUS OXBaThIBaJa MOYTH BCIo EBporry
ot YepHoro u Kacnuiickoro Mops 10 ApKTHUKH, 00YCIOBUB ACPUIIMT OCal-
KOB. B 3T0 Bpems B paifoHe a30pcKOro MakCHMyMa paciojiarajach 00IacTb
MOHWKEHHOTO JAaBiieHus. JloCTaTOYHO MOAPOOHBIA aHAIN3 ATON CHUTYyaIllH
Obut onucad B [11]. K aHaIOTMYHBIM CUTYaIMsIM OTHOCSATCS TaKKe 3aCyXu

1975 1 2010 rr.

Ta6nuua 5.2. CpegHee roqoBoe YNCIO OHEN C KXKHBIMU LIMKITOHaMU
Hag BogocbopHbIM 6acceriHom Kacnns [24]

BaccenH Bonru

Kacnuickoe mope

Mepuon yuncrno aHemn % 4ncro aHen %
1938-1996 11,4 5.2 7,7 55
1938-1977 10,3 4.8 4,9 3,7
1978-1996 12,2 53 13.7 8,7

Ta6bnuua 5.3. [oBTOpPSEMOCTb AHEN C KXXHBIMU LIMKIIOHaMK Hag 6acceinHom
Bonru n Kacnuiickum mopem 3a 1938—1999 rr. [24]

Mecsubl
Fop
[ m{v| Vv |Vv|iviviiIx| X | Xi|Xiu

ggﬁ‘r’j”c“ n [50| 64|56 |73|91|60|67|48|48| 36 |46 |41 (680
YY4ETOM 0XKHbIX
LKTOHOB % 74|94 82|10,7|13,4/8,8|9,8/7,1/7,1/5,3(6,8|6,0(100
ggﬁfj‘%“ea n | 50|62 |56 |67 |70 |45 |58 |42|45|33 |46 |41 615
yyeTa HXHbIX
LUMKIOHOB % [8,1]10,1| 9,1 [10,9{11,4| 7,3 |9,4|6,8|7,3|5,4|7,5|6,7|100
BBIXOA IOKHBIX | | 56 | 29 | 50 | 56 | 45 | 57 |32 |18 23 | 50 | 49 | 36 | 471
LIMKINTOHOB
Ha Kacnuiickoe
Mope % |5,5(6,2|10,6(11,9] 9,6 [12,1/6,8|3,8(4,9(10,6/10,4|7,6 | 100

N.C. 3aitnena [36, 37], npoananusuposas 100-1eTHHI psig IO CTETICHU
3aCyLUIMBOCTH KJIMMaTa MyTEM BBIACICHUS TPYI JIET C ONpEACICHHBIMU
OTKJIOHEHMSAMH TEMIIEpaTyphl BO3LyXa OT HOPMBI U COIIOCTABUB ATHU OTKJIO-
HEHHS C yCIOBUSMH (OPMHUpPOBaHUS CTOKa Boiru, mpuiuia K BBIBOAY, YTO
HaunHas ¢ 1978r. B OacceitHe Bonrm Hawamace ¢asa NOBBIIIEHHON

BOJHOCTH.
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A.B. lllnutankoB [106], mpoaHaTu3upoOBaB MEPHUOT MHOTOBEKOBOW H3-
MEHYMBOCTH 00Ieil yBnaxxHeHHOCTH EBpasum 3a 1850 net, mpumen x BbI-
BOAy, 4YTO TpaHcrpeccuu Kacmusi MpouCXOAST BO BpeMs MaKCHMYMOB
YBIQXXHEHHOCTH (MIPOXJIATHO-BIAKHEIX (a3 IHKIa), a MUHUMyMaM YBJIaK-
HEHHOCTH (CYXHM U TEIUIBIM (ha3aM IMKJIa) COOTBETCTBYIOT perpeccun Kac-
MHUICKOTO MOPSL.

B.H. Manuaus [55] cuurtaet, 4To yBIaXXHEHHOCTh B Oacceitne Bonru B
XOJIOJHBIN TEPHO]] T0/1a TIOJHOCTHIO0 00YCIIOBIIEHA MPOIIECCaMH BIIarooome-
Ha B CeBepHoii Atnantuke. Eciu adpdekruBHoe ucnapenue B CeBepHoii AT-
JIAHTHKE OKAa3bIBAETCS BBIIIE HOPMBI, TO HAa €BPOIEHCKUI KOHTUHEHT OyIeT
MIEPEHOCHUTHCA OOJbIIee KOIUYECTBO BIATM M, COOTBETCTBEHHO, Ooiblee
KOJTMYIECTBO OCAJKOB BHIMANET B OacceiiHe Bonru, 4To MPUBOIUT K yBEIH-
YCHHIO TOJIOBOTO CTOKA M POCTY YpoBHs Mopsi. OOpaTHas kKapTHHA HAO0Ia-
eTcst mpu ocnabneHnu 3dexTuBHOrO McnapeHus Hax CeBepHOW ATIaHTH-
KOW. DTa KOHIEMIUS MOCTYKUIa aBTOPY METOJOJOTUYECKON OCHOBOU ISt
MOCTPOCHUST (PUBUKO-CTATUCTUYECKOH MOAETH CBEPXIOITOCPOYHOTO IPO-
THO3a COCTaBISIONINX BOMHOTO OamaHca Mops (ctoka Bonrm, mpuroka ped-
HBIX BOJI, U3MEHEHUI 00BheMa MOpsI) B €T0 YPOBHSL.

5.2.3. OcHOoBHBIC IPUYMHBI IOBbINIeHUs YPOBHA Kacnuiickoro
Mops B niepuoa ¢ 1978 mo 1995 roa

AHanu3 kIuMarooOpasyrommx (GakTOpoB M OIEHKAa WX BIMSHUS Ha
THIPOMETEOPOJIOTHYECKHE YCIOBHS KAaCIHUCKOro OacceifHa TMoKasal, 49To
(hopMupOBaHUE THIPOMETEOPOIIOTHIECKUX MpoLieccoB B Oacceiine Kacrus B
XX-XXI croneTusx cBS3aHO ¢ KPYITHOMACIITaAOHBIMH IPOLIECCAMHU B3aUMO-
NeHCTBHA OKeaHa W aTMocdepbl, pa3BuBaromuMucs Haj CeBepHOU ATiaH-
TUKOW. BBUIO YCTaHOBJIEHO, UYTO IJIUTENIbHBIE OJHOHANPABICHHBIC W3MEHE-
HUS YPOBHS — PErPECCHH WM TPAHCTPECCHH — MIPOUCXOISAT B YCIOBHSIX IJIO-
0aJbHOM KIMMaTHYECKOH M3MEHUYMBOCTH, MPOSBIISIIOLIEHCS B Ipeaeiax Bce-
ro ArnanTtuko-EBpomneiickoro cexropa CeepHOro monymapus. Tak, B
YCIIOBUSX aHOMAJIBHOTO Pa3BUTHUS MPOLIECCOB aHTHLHKIOHUYECKOW ITHPKY-
nsauud B 1930-1941 u 1970—-1977 rr. NporcXOoAUIO TOHMKEHUE YPOBHS MO-
ps, COOTBETCTBEHHO, Ha 1,8 u 0,7 M. YcTaHOBIEHHE LUKIOHUYECKUX IMPO-
meccoB B 1978—1995 rT. mpuBeNio K €ro pe3koMy IMOBBIMICHUIO0 (Ha 2,4 M).
PaccmaTtpuBaemoe MOBBIIIEHHE YpPOBHS OOYCIOBJIEHO TIJIaBHBIM 00pa3oM
KIIMMATHYECKUMU U YaCTUYHO aHTPOTIOTeHHBIMH (haKTOpaMHu, W3MEHHUBIIH-
MH COOTHOIIIEHHE MEXIY COCTaBISIONIUME BOAHOTO Oamanca. [Ipownsormio
yBeIM4YeHHEe 00beMa MPUXOAHBIX U YMEHBIIEHHE €0 PacXOJHBIX COCTaBIISA-
FOIIUX.

O0beM CyMMapHOTO PEYHOTO CTOKa, IOCTYINHBIIETO B Mope (OKOJIO
309 km’/rom) 3a mepuon 19781996 rr., OblN  3HAUMTENHLHO OOJBIIE
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cpenHero o0beMa 3a npenmecTyromme 50 JeT U 1o BeITUYNHE MOXKET OBITH
COIIOCTaBMM C MHOTOBOJIHBIM NEPHOAOM Hauana XX CTOJNETHs, KOTJa B MOpe
noctymnaino 1o 330 KM peuHoi Boasl B roA. B ornensabie ronsl (1979, 1985,
1990, 1991, 1993 u 1994 rr.) B MOpe TMOCTyNanxo cBhe 350 KM’ pedHBIX
BoJ1. Bonra npunocuna B Mope cBbiie 260 kM'/roji, B OTAe/IbHbIE, HAHOONEe
MHOTOBOJIHBEIE Tozbl, — Oomee 300 kv®. CTok pek 3a mepuox ¢ 1978 mo
1995 r. B oTmenbHBIE TOABI cocTaBisil 3—4 % obecriedeHHOCTH (B CpeTHEM
oxo1o 30 % obecrieueHHOCTH).

C navana XX cTONeTHs B MHOTOJIETHEM XOJI€ aTMOC(EPHBIX OCaIKOB
MPOCIIeKUBANACh TeHACHIUs pocTa (ocobernHo B 1940-x1r.), a B 1978—
1996 rT. WX KOJNWYECTBO 3HAYUTENHHO TIPEBBICHIO HOPMY (CBBIIIE
200 mm/ron). 3HAYUTENBHBIA POCT aTMOC(HEPHBIX OCAIKOB, BHIMATAIONINX HA
BOZIOCOOPHOM OacceiiHe U HaJ MOpCcKoi akBatopueit ¢ 1978 mo 1996 r., 00y-
CJIOBHJIM HE TOJIBKO MHOTOBOJIHOCTh PEK, HO U YBEIMUYCHUE JTOTH MIPUXOIHOM
cocTapJIsfolIel BOAHOro GanaHca: B MOpe MOCTYNajio HpuMepHo Ha 40 kM’
BOIBI OoIbllle, YeM ee HChapsaioch W crekano B 3anuB Kapa-Boras-Iom.
AHOMaNbHOE pa3BUTHE MIPOLECCOB IIMKJIOHUYECKON NIESTeIbHOCTH B ATaH-
TuKO-EBpoOmneiickoM cekTope 00yCI0BUIIO 3HAYUTEIbHYIO YBIaXHEHHOCTh HE
TOJIKO B TIpejiesiaX BoAocOopHOro OacceitHa Kacnuiickoro Mopsi, HO M Haj
€ro MOBEPXHOCTHIO. B pe3ynbpTare 3TOro MHTEHCHBHOCTH MPOLIECCOB HCIa-
perns B 1970—1990-¢ rT. ObI1a 3HAYUTENHHO HIDKE MTPEANISCTBYIONINX JIET U
He TpeBbICHJIa HOPMBI. 3a MEepPHO]] TOBBIIIEHUS! YPOBHSA C MOPCKOH MOBEpX-
HOCTH HCHApAioCh B cpenHeM okojo 920 MM cjos, a B OTICJIbHBIE T'OJIBI
3HAUYUTENBFHO MeHbIIe. [IpakTniyeckn Ha BCeX CTaHLUAX, PACIIOIIOKCHHBIX B
pasnnuHbIX 4YacTax Kacnumiickoro mMops, B MHOTOJIETHEM XOJ€ TOIOBBIX U
CE30HHBIX BEJINYMH MCTIAPEHUS MPOCISKUBAIOTCA CTATUCTUUECKN 3HAUYUMBIE
TEHAEHIIMU CHaJa, XOPOLIO COTJIacyIOIIMecs ¢ aHAJIOTHYHBIM XapaKTepoOM
N3MEHYUBOCTH MHTEHCUBHOCTU AHTHIMKIOHUYECKON HUPKYJISIIUU U CKOPO-
CTH BETpa.

Cokpalienue pacxoiHOW yacTh BOAHOTo Oananca Kacmmiickoro mops
IIPOMCXOAMIIO HE TOJBKO IOA BJIMSHHEM KIMMAaTHYECKUX (PaKTOpPOB, OmIpe-
JENUBIINX HE3HAYUTEIbHYI0 HHTEHCHUBHOCTH MPOIECCOB HCHApeHus, HO
TaKke ycyryounock mepekpeitueM nponuBa Kapa-boras-I'on riryxoit mio-
THUHOHM U MPEKPaLICHUEM MOCTYIIICHUS CTOKA MOPCKUX BOJ B 3auB B 1980—
1984 rr. IlepexpriTe nposuba Kapa-borasz-I'on u nocnenyromas peryaupy-
eMasi He3HAUMTEeNbHas MoJadya MOPCKUx Boj B 3ayimB B 1980-1992 rr. cmo-
COOCTBOBAJIM MOBBILICHNIO YPOBHS MOps ipuMepHo Ha 40 cM, nnu 20 % ero
COBPEMEHHOI'0 ITIOABEMA.

IloBrIlieHne ypoBHSA Mopsi, HauaBlieecs B 1978 1. u mpoanuBieecs 10
1995 r., ObUTIO HE aHOMAaJBHBIM O CBOCH MpHpoJe. AHATOTHYHbIE H3MEHEe-
HUS YPOBHSI HAOJIOAAINCh KaK B KOHLIE POILUIOTO CTOJETH, TaK U B Havaje
Tekymero: ¢ 1862 mo 1869 r. u ¢ 1873 mo 1878 r. moBkIIeHHE YPOBHA MOPS
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JIOCTUTAJIO, COOTBETCTBEHHO, OoKojio 1,0 m 0,6 M, a ¢ 1914 mo 1917 r. m ¢
1926 o 1929 r. — 0,5-0,6 M. [InuTenbHOE MageHNue YPOBHS MOPS C KOHIIA
MPOIIIOro cTosieTus o 1977 r. mpuBeno K COKpalleHUIo TI0IIaId MOPCKOM
noBepxHOCTH. [Ipu Gonee 3HAYMTENBHBIX pa3Mepax aKBaTOPHUH MOPS, COOT-
BETCTBYIOIIMX, HaIlpUMep, IIom@aan Mops B Hadane 1900-x rr., coBpeMeH-
HOE TOBBIIICHUE YPOBHS NPOUCXONWIO Obl MeaneHHee. OmHAKO cieayeT
OTMETUTh, YTO TMPOUCXOIAIINN MOABEM YPOBHS MOPS CaMBIA TPOIOIIKH-
TEJHHBIN 32 BECh MEPHO HHCTPYMEHTAIHHBIX HAOIIOISHIH.

3HauuTeNbHAS YBIAXKHEHHOCTh BOJIOCOOpHOTO OacceiiHa, 00yCIIOBJICH-
Has aKTUBHU3aIMel 3amagHol (OpMBI IUPKYISIIHA B TIEPBOA IOJIOBUHE
1970-X rr. ¥ aHOMaJbHBIM PAa3BUTHEM IUKIOHUYECKON LUPKYJIAIUHU B Mpe-
Jienax Bcero EBponeiickoro ecTeCTBEHHOIO CHMHONTHYECKOTO paioHa — Oc-
HOBHAsl IPUYKMHA MHOTOBOJHOCTH BOJITH U pe3Koro moabeMa ypoBHS MOPAL.
[IpoBenennple ncCIIeOBaHUS MMPOCTPAHCTBEHHO-BPEMEHHOW M3MEHYUBOCTH
YPOBHSI M COCTaBISIONIMX BOJAHOro OamaHca Kacruiickoro mops emie pas
MOATBEPIMIN WX KIUMATHUYECKYI0 OOYCJIOBICHHOCTh, Ha (POHE KOTOPOIi
BIIUSTHUE aHTPOIOTEHHOW AESITeTbHOCTH Ha THUAPOMETEOPOJIOTHYECKHN pe-
KM MOPS HOCHT BTOPOCTETICHHBIH, XOTS M Bce 00JIee OIyTHMBIH XapakTep.

[To muenuto I'.U. Peraarosa [75], ypoBeHb MOPSI, OTM3KUI K COBPEMCH-
Homy (-28,0 M BC), sBnsieTcst HOpManbHBIM ypoBHeM Kacmms s mMexiien-
HUKOBBIX JI0X M MOXET CIYXHTh CBOCOOpA3HBIM pPErepoM, Ha KOTOPHIH
CJIEAyeT OPUEHTUPOBATHCS MPHU ONPEAEICHUN TeHICHIINHU pa3BuTus Kacnuii-
cKoro OacceiiHa. DTOT ypoBeHb 0OECeYrBaeT TaKylo IJIOMAAb 3epKaia MOo-
ps, KoTopasi 00yclaBIMBaeT €ro OTHOCUTENBHYIO cTabuIbHOCTh. COBpEeMeH-
HEII ypOBEHb MOPS ¢ OTKIOHEHUAMH *1,0—1,5 M MOKeT OBITh IPUHAT ONTH-
MaJIbHBIM TIPH Pa3pabOTKe XO3AHUCTBECHHBIX MEPONPHUATHI Kak Ha Oymkaii-
1ee BpeMs, Tak U Ha 00Jiee OTIAICHHYIO ITePCIIEKTHBY.

5.2.4. Biusinue koJie0aHuii TMPKYJIAIUE aTMOC(EPbI
Ha U3MeHeHus ypoBHs Kacnuiickoro mops

W3BecTHO, YTO KOJI€OAHUS IUPKYISIIMUA aTMOC(Ephl OKa3bIBAIOT BIIHS-
HUE Ha Pa3JINYHBIC XapaKTePUCTHKH aTMoc(ephl U OKeaHa, B TOM YHCIIE Ha
YKM. Hawuboinee yacro uccnenoBanoch Biausane Ha YKM ceBepoaTiiaHTH-
9ecKoro kojebanms. Ha BO3MOXHOCTh TaKOTO BIHSIHHS, B YaCTHOCTH, YKa-
3aHo B paborax K.B. Koumpatopmua [46], B.H. Mammawmna [55],
C.H. Poauonoga [73, 74]. Bmecte ¢ TeM Ha uamenunBocts YKM moryT oka-
3BIBATh BIIMSHHUE U APYTHE KOJICOAHWS.

E.C. Hecrepos [63, 64] uccnenoBain CBA3M pa3iIMYHBIX MHIEKCOB IIUP-
kyssiiuu atMocepsl ¢ YKM. HMcnosnp3oBauch 3HaUCHUS MHJIEKCOB, pac-
CUMTAHHBIX MO JaHHBIM reomoTeHuuana Hirpo 3a mepuon 1950-2000 rr.:
NAO - ceBepoarianTuyeckoe kojebanue, EA — BOCTOYHO-aTIAaHTHYECKOE
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konebanne (BAK), EA-Jet — BAK-cTpyiinoe Teuenne, EA/WR — xonebanne
Boctounas Armantuka — 3anagHas Poccus, SCA — ckanauHaBckoe Koseba-
nue, POL — konebanue [lonspHast o6nacte — EBpasusi, PNA — konebanue
Tuxwuit okean — CeBepHast AMepuka, SOI — KOxxHOe konebanue.

HcxogupiMu HaHHBIMM 71 aHAIM3a M3MEHYMBOCTH ypoBHS Kacnwmii-
CKOT'0 MOPSI TOCIYXKUIU CpenHeronoBbie 3HadeHuss YKM mo nmyHkty Ma-
xaukana 3a nepuog 1950-2000 rr. B pacueTax UCHOJIB30BAICS PSI U3 MEXK-
rofoBbIX npupameHuid ypoBHs (AYKM). ns oLeHKH 3aBUCUMOCTEH MEXITY
nHAekcamu Koebanuii 1 AYKM ObUiu paccunTaHbl B3aUMHBIC KOPPEISIU-
oHHble QyHKIUHU r(7), TIE 7 — CABUT B rojgax. [IpeBapuTeNbHO U3 BCEX -
JIOB OBLITH MCKIIFOUEHBI JTMHEWHBIC TpeH bl [Ipy aHanu3e ObUTO MPUHSITO, YTO
7= 0 COOTBETCTBYET BIMSIHHIO IIUPKYJISIUUA aTMOC]Epsl B 7-M TOAY Ha MPH-
palieHe ypoBHs MEXIy rogamu n u n+1.

B Tabn. 5.4 mpuBeneHB B3aMMHBIC KOPPEISIHOHHBIC (YHKIIAW IS
casuro 0—4 roma, MOCKOJIBKY B 3TOM JUAINa30HE OTMEYAIOTCS HAMOOJIBIITNE
ko3 uIeHTs Koppermsaunu. OQHUM U3 OCHOBHBIX pe3ysbTaToB Tabid. 5.4
SIBIIIETCS] CYyIIleCTBeHHOE BimstHME HO>KHOTO KOe0aHWs Ha M3MEHYHUBOCTH
YKM B nuamazone 10 5 jeT. 310 coBnagaet ¢ pesynbraramu [113], rae mo-
Ka3aHO XOpollee COOTBETCTBUE Mexay xoaoM YKM u uHTerpansHO# aHO-
Manuelt 3uMHero ungekca SOI 3a nepuon 1880—-1997 rr.

Tabnuua 5.4. B3avMHble KOPpenAUMOHHbIE (PYHKLMN MEXAY NpupaLleHnaMm
YKM v npeaLwecTByOLWLMMUN 3HAYEHUAMMN UHAEKCOB LIMPKYIALMN

Casur NAO EA EA-Jet | EAIWR | POL SCA PNA SOl
7, rop,
-4 0,04 0,21 0,16 0,06 -0,25 0,06 0,10 -0,29
-3 -0,08 0,11 0,05 0,09 -0,05 0,21 0,04 -0,25
-2 0,18 0,05 -0,07 0,10 0,01 -0,10 -0,03 -0,11
-1 0,04 0,24 0,27 -0,32 -0,08 -0,07 0,12 -0,27
0 0,07 -0,05 0,08 0,17 -0,03 -0,18 0,01 -0,42

MpumeyvyaHune. BoigeneHbl KO3 dULMEHTbI KOPPENALNA, 3HAYMMbIE HA 5%-HOM YpOBHE

Bropeim pesynbraTom siBasiercst BiusHue Ha YKM npu casure 7=-1
konebanuit EA/WR, EA-Jet u EA, T.e. Tex koneOaHuii, OCHOBHBIC Y3JIbI
KOTOPBIX PacHojOKeHbl B BOcTOUHOM uyacTtu CeBepHoil ATnanTuku. MHTe-
pecHo, 9To HamOombiee BausHUEe Ha YKM oka3wiBaeT konebanne EA/WR
(r=0,32), omuH U3 y37I10B KOTOPOTO pacroyiioxeH Haa Kacnuiickum MopeM.

HecMmoTpst Ha TO, uTO KOppesiusa Mmexay konebannem EA-Jet u AYKM
npu 7=-1 okazajach HE3HAYMMOW, MHOTrOJIeTHUH xoa wuHAekca EA-Jet
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oKazaJics caMbIM Om3kuM K xory YKM cpenn Bcex paccMaTpHBaeMBIX HH-
JIEKCOB.

OTOT pe3yibTaT MPEeNCTaBISIETCS HEOXKUIAHHBIM, TOCKOJIBKY Kolieba-
Hue EA-Jet — equHCTBEHHOE W3 KOJIeOaHUMN, KOTOPOE BHIPAKEHO TOJBKO B
TEIUTYI0 9acTh T0/Ia, 2 BO MHOTHX MCCJIENOBaHUAX (CM., Harpumep, [8]), Hu3-
KOYacTOTHass U3MEHYMBOCTh YKM CBSI3bIBaETCA C KOJMYECTBOM LUKIOHOB,
BEIIIISIINX Ha OacceitH Bonru B XonoaHyto yacth roga. Ha ocHoBe aHanmm3za
MEKTOJJOBOM M3MeHYMBOCTH Haja KacmuiickuMm mMopeM BeTpa, TeMIEepaTyphl
BO3JyXa M MHJEKca 3acylnuinBocTu [lanmepa, KOTOpBIN XapakTepu3yeT cy-
XH€ M BIAKHBIE TIEPHOBI, OBIIO IMOKa3aHO, YTO Ha m3MeHInBOCTh ¥ KM oka-
3BIBAIOT CHJIBPHOE BIIHSIHHE MPOIIECCHI HCIIAPSHHUS W OCAKOB B JICTHHHA TTEPH-
0/I, UHTCHCUBHOCTh KOTOPBIX KOCBEHHO ompenenseTcs uHaekcom EA-Jet.
[64].

Ha ocHoBe momydeHHBIX pe3yNbTaTOB M C HCIIOJIb30BAHUEM CpPEIHETO-
noBbIX 3HaueHu YKM B nmyHkte Maxaukana 3a 1950-2000 rr. HectepoBbim
[63] ObUIO MOJSyYEHO ypaBHEHHUE MHOXKECTBEHHOW PErpeccHy Jyis pacueTa
MEXroAoBeIX npupaimiennii YKM, rae B kauecTBe NpeauKTOPOB UCIOJIb30-
BaJTNCh WHACKCHI IUPKYJIIAIINN U3 Ta0II. 5.4.

KoaddunmeHT MHOXKECTBEHHON perpeccuu s YpaBHEHHUs OKa3alics
paBubiM 0,61, a koaddurment nerepmunaiuu 0,37, T. €. MOCTPOCHHAS pe-
rpeccusi 00bpsacHseT 37 % pa3dbpoca MexronoBeIX mpupamenuii YKM otHo-
CUTEIIHO CPEIIHETO, YTO HEIOCTATOYHO JUISl MCIOJB30BaHUSI ITOTyIEHHOTO
YpaBHEHHS B IIEJIIX MIPOTHO3A.

Bwmecre ¢ Tem, MmojicTaHOBKAa B ypaBHEHHE 3HAYEHMH MPEIUKTOPOB 3a
2000 r. gano oTpullaTeNbHOE 3HA4YeHWE MpupaileHus, paBHoe -13,1 cwm.
dakTryeckoe NOHMKeHUE ypoBHs B Maxaukane B 2001 r. mo cpaBHEHUIO ¢
2000 r. coctaBuno 13 cM. DTO MOXKHO paccMaTpuBaTh KaK CIydyaifHOE COB-
MajJieHue, OJIHAKO MOJY4YEHHbIE PEe3yIbTaThl CBHJETENBCTBYIOT O TOM, UTO
WCTIONb30BaHNE MHEKCOB KOJICOAHWH UPKYJSAIIUN aTMOC(EpPHl B KayecTBe
MPETUKTOPOB MOXET OBITH TMOJIE3HBIM MPH OIEHKE BO3MOXKHBIX M3MEHEHHH
YKM.

5.2.5. UccaenoBanue cBsi3ed rUIpOMeETEOPOJIOTHYECKUX MPOLECCOB
U YPOBHSI MOPAI € COJTHEYHOH AKTHBHOCTHIO

UccnenoBanre KOCMUYECKUX BO3ACHCTBUM HA MOTOMY W KIMMAT UMEET
MOYTH ABYXCOTJIETHIOID HUCTOPHIO. BBIIO yCTaHOBIEHO, YTO CBSI3b MEXKIY
CONTHEYHOW aKTUBHOCTBIO W aTMOC(EpPHOW IUPKYISIIHEHd IUIaHEeTapHOTO
MacmTaba ¥ BO3ICHCTBHE MOCIIECIHEH Ha KIMMATHYECKHE TPOIECCHI B Oac-
cefiHax pek, Bnajgaromux B Kacnuii, XapakTepuszyercss HEKOTOPbIMU pPUTMa-
MU HM3MCHCHUH BOJHOCTH 3THX PEK M COOTBETCTBYIOIIUMH KOJICOAHUSIMHU
YPOBHS MOPSI.
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MHorue y4yeHsble, 3aHUMAIOIINECS COMHEUYHO-3€MHBIMU CBSI3sIMU [6, 11,
18, 23, 66, 80—82, 84, 85, 99, 111], npunuin K BEIBOIY, YTO MEPBONPUIHMHON
rII00aIbHBIX W3MEHEHHI aTMOC(HEPHOUN IUPKYISIIUU, a CICAOBATEILHO, U
MHOTOJICTHUX KOJICOAHUH YPOBHS MOPS, SBISETCS [IUKIMIHOCTH B XOJIE COJI-
HEYHOW aKTHUBHOCTH, OJHAKO 3Ta IUKIUIHOCTh HE SIBISETCS CTPOTO MEPHUO-
TUaHOW. DU3NYECKHii MEXaHW3M BIIUSHUS CONHEYHON aKTHBHOCTH Ha IHP-
KYJSIIAI0 aTMOC(hephl HEAOCTATOYHO SICEH, XOTS 3TO BIUSHUE HUKEM HE
OCIIapuBaeTCsA. JTO CBSA3aHO C TEM, YTO YCIIOBUS BO3ICHCTBUS OOJBIIOTO
guciia GaKkTOpOB HAa HIDKHIOI aTMOC(EPY OCIOXKHSIOTCS CYIIIECTBOBAHHUEM B
cucreMe armocdepa — ruapochepa, kpuochepa — buochepa HeIOCTATOUHO
WCCIIEIOBAHHBIX MPSMBIX U OOPaTHBIX CBS3EH.

B uenom psnpe wuccinenoBanuid  b.A. AmosoBa, [I'.I1. Kanununa,
H.A. benunckoro, JI.A. Burennca, A.U. lyBanuna, A.JIL Kam,
N.M. Cockuna, M.C. DiireHCOHa U APYTUX MOKAa3aHO, YTO YCHIICHHE COJI-
HEYHOW aKTUBHOCTH BENIET K aKTHBU3AIIUU OOIICH ITUPKYJISAIUNA aTMOC(hepsI,
1 Hao0OpoT. B HUX moCTynmupyeTcs TiIaBHAs Wes], 3aKII0YAIONIasics B TOM,
YTO €CJIM CYIIECTBYET ITUKINIHOCTh B KOJICOAHUSX COTHEUHON aKTHBHOCTH,
TO JOJDKHA CYIIECTBOBATh IUKIMYHOCTh U B KOJICOAHUSAX OOIICH IUPKYJIs-
U atMochepsl, CieoBaTeIbHO, U MHOTONETHHIA X0 YKM Takke momkeH
OBITh MOABEPKEH ITUKIUUCCKUM KOJICOAHUSIM.

OTKpBITHE CONHEYHOW aKTUBHOCTH, KaK W3BECTHO, IPUHAMJICKUT
I'. llIBaGe, xKOTOpHIM Ha OCHOBE aHAJIM3a PE3yIbTATOB CBOMX 20-JIETHHX
HAOJIIOJICHUI BIIEPBBIE MMOKAa3aj, 4YTO PAAbl HAONIOJCHUN 3a COJHCYHBIMH
MATHAMY TIOABEPKEHBI ITUKIMYECKAM KOJIeOaHUsIM C IepuooM oT 8 mo 14
net (B cpegreMm 11 mer). Ilo3mHee 3Ta NUKIMYHOCTH ObLIa MOATBEPXKIACHA
P. Bonbedom u nonyunina Hassanue 3akoHa llIBabe — Bonbga, koTopslii ria-
CHUT, YTO OTHOCHUTEIHHBIC YHCJIA COJTHCUHBIX ITSITCH MCIBITHIBAIOT ITHKIIHYC-
CKHE U3MEHEHUS CO cpenHuM nepuonaoM 11,1 roga. DTOT pe3yabTaT HEOTHO-
KpaTHO MOATBepxaajcs npyrumu uccienosarensmu [11, 111]. beum oOHa-
pYXKeHBI TakXKe M JApYyrue MUKIbI cOTHeyHoW akTtuBHOCcTH: 80—-100 mer (B
cpennem 89 ner), 20—45 net (B cpemHem 33 roga). BoaMoxkHO, 4TO CyIie-
CTBYIOT PHTMBI B HECKOJIBKO COT JIET, HO HEIOCTATOYHO IJTMHHBIC PSIBI
HaOJIOCHUI HE TMO3BOJSIOT WX BBISIBUTH. BCe 3TH pUTMBI, HAKIIAILIBAsICh
IpyT Ha JIpyra, CO3/Ial0T BEChMa CIOXKHYIO KapTHUHY KOJICOaHHH COTHEYHOM
aKTUBHOCTU. Tak, HEKOTOpHIC YUEHBIE CUUTAIOT, YTO 33-JETHSS IHKINY-
HOCTbH SIBJISIETCSL PE3YJNBTATOM CHOXKEHUs 5 U 11-1eTHero mukia COTHEUHOU
akTUBHOCTHU. JIOKbEp C TIOMOIIBIO aHAIHM3a TIEPUOAOTPAMM YCTAHOBYUI ITUKIT
B 33,4 rona, a Jlumtaep B 33 roma. bpukHep Mo KIMMaTHYECKUM JTaHHBIM
ycraHoBun nuki B 34,8+0,7 roga, a Jlyriac mo KojpLaM JAEpeBbLEB ONpeEae-
mun ki B 32,8 roma. [losxe D#reHcoH, MakCUMOB W JIp. yKa3bIBalld Ha
HaJU4He BEKOBBIX KOJIeOAaHUH B COJIHEYHOM aKTMBHOCTH. MaKCHMOB Ha OC-
HOBE aHaJIM3a MePUOIOTPaMM IPHINET K BBIBOAY O CYIIECCTBOBAHHUH ITUKIIOB
B 80 u 250 ner.
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[lycrep, BriepBhIe TPUMEHUBIIHA METO/I aHATN3a MEPHOAOTPaMM K HC-
CJICIOBAHUIO COJHEYHON aKTHBHOCTH, YCTAHOBWJI HUKIBI B 4,76, 8,32, 11 u
13 ner. Psa LMKIOB B M3MEHCHHSX COJTHEYHOW aKTUBHOCTH, OBUIH OTpEie-
nensl JILA. Butenscom [19, 20].

M.A. boronemnos B 1907 r. BnepBble BbICKa3al TUIIOTE3Y, YTO CIOXKHBII
BHJI KPUBOW MHOTOJISTHETO X0Jla YpoBHs Kacmuiickoro mMopsi 00ycCIOBJICH
nHTepdepeHnrell HECKOIBKUX BBIHYKIAIOMINX CHII Pa3IMYHON TMEpPHOANY-
HOCTH.

H.A. benunckuit u I'.I1. Kanuaua B 1946 r. mpunnig K BEIBOAY O TOM,
YTO PUTM BBIHYXKICHHOTO KOJICOAHHS JTOJDKEH COBIIAJAaTh C PUTMOM BHEII-
HeW CWIBI, BBIHY)KHamoImeh 3To konebanume. H.A. benmuHckwit ycTaHOBHUI
Hagumaue 3, 5, 6, 11 u 12-nmeTHUX PUTMOB B KOJICOAHUSIX HHTCHCUBHOCTHU
o0IIelH MUPKYISAIIHA aTMOCHEPHI U COTHEYHON aKTHBHOCTH.

KoHnenmus mUKIMYHOCTH COTHEYHON aKTHBHOCTH W IIUKINYHOCTH 00-
el MUPKYJIAIUU aTMOC(hEpbl MHOTHMMH HCIIOJIL30BAIACh il Pa3paboTKu
CBEPXJIOJITOCPOYHBIX MPorHO30B YKM, mpuyem ogHU aBTOPHI UCKATIU 3aBU-
CHUMOCTH X0J/Ia YPOBHSI MOpSI HEMOCPEICTBEHHO OT COJHEYHOW aKTUBHOCTH,
IpyTHE Yepe3 MUPKYISIIHI0 aTMOC(hepsl.

H.A. benunckuit [11] ybeaurensHo mokaszan, 9to Hag CeBepHBIM IIO-
TMymapyueM ¢ YBeITHYEHUEM COJTHEUHOW aKTHBHOCTH B BEKOBOM W | 1-1meTHeM
[UKJIe HaONIOaeTCsl yCUIIEHNHEe NUKIOHWMYECKOW AESTeIhHOCTH W ociabie-
HUC aHTUIUKJIOHWYeCKOH. OH OOHApYXHJI IHUKINYHOCTH B XOJAE ITUKIIO-
AHTUIUKIIOHUYECKON JESATEIBHOCTU B pailoHe a30pCKOTO MaKCHUMyMa U Jal
oObscHenne mnpuuuHbl ToHWkKeHHs YKM B 1930-x rr. OOHapyxeHHas
BenmHCKIM MUKINYHOCTD B X0Zle aTMOC(EPHBIX MPOILECCOB XapaKTepru3yeT-
Csl TEM, YTO CPEIU JAPYTUX IUKIOB HauOO0Jee OTUETIINBO, KaK M0 aMIUIUTYAC,
TaK U IO MPOJOJDKUTENBHOCTH, BbIAEHSCTCS 11-TeTHUI LMK, KOTOPBIM
BenmnHCKMI UCTIONIB30BAIT IS TOJTOCPOTIHOTO TIporro3a YKM. On mosaran,
YTO TJIaBHBIM PallOHOM, MMUTAIOUINM Biaroit 0acceitn Boiru, sBisercs paiton
a3opckoro makcumyma. Ha ocHoBe aHanmm3a KapT aHOMAaJUi IHKJIO-
AHTHIWKIOHWYECKOW AESTeTbHOCTH ISl 3UMHUX TIEPHOI0B MHOTOBOIHOTO
1928-1929 rr. u mamoBogHoro 1937-1938 rr. uM OBUIO IOKAa3aHO, YTO
MHOTOBOJHBIA TOJ XapaKTEPHU3yeTCsl 3HAUUTEIBHBIM Pa3BUTHEM a30pPCKOT0
MakcuMyma. B ato Bpems Bcs EBpoma Haxomwmace B 00JacTH HH3KOTO
JTABJICHUS.

CoBepIlieHHO WHAsI KapTHHA HaOJIIoganachk B MaJOBOIHEIN T0o1. B paiione
a30pCKOTO MaKCUMyMa pacroyiaraiach 00JacTh IMOHMKEHHOTO [aBJICHUS.
OO6macTh MOBBIIIIEHHOTO JABJICHUS OXBaThIBaia modTH Bco EBpomy ot Yep-
Horo u Kacnuiickoro mops 10 Apktuku. O4eBUIHO, YTO ITH CHHOITHYE-
CKHE yCIIOBHS TpUBENH K aeuuuty ocaakos. [1o 3TuMm AByM cxemam OTYeT-
JIUBO TIPOCIIEKHUBAETCS POJIb OJHOTO M3 OCHOBHBIX IIEHTPOB JEHCTBHUSA aTMO-
chepbl U UCTOYHUKOB BJIATM — a30PCKOr0 MakCMMyMa — B (hOPMHUPOBaAHHUH
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BojHOocTH pek Ha ETP. Ha ocHoBe sToro benuHCkuil caenan BBIBOI: 4eM
CIWIbHEE aHTUIUKIIOHUYECKAs JCSITEILHOCTh B paliOHE a30pCKOT0 MaKCHUMY-
Ma, TeM OoJjbllle B 3UMHEE BpeMs BHINAJACT CHEra Ha BOJOCOOpHOM Oac-
ceitne Kacnms u Tem Oosbliie OymeT BECEHHUH CTOK pek. UeM CHIIbHEe ITHK-
JIOHUYECKas JCSITEILHOCTh Y A30PCKHX OCTPOBOB, TEM MECHBINIC BHITIAACT
cHera Ha BoAocOOpHOM OacceliHe Kacrus m TeM MeHbIe OyIeT BECCHHUU
CTOK pek. Hamnmume mukiandecknx KoneOaHHUi, COOTBETCTBYIONIMX IIUKIINYE-
CKHM M3MEHEHUSIM COJHEYHON aKTUBHOCTHU MPOJIOJIKUTENBHOCTHIO OKOJIO 11
JIET, TO3BOJIIJIO YCTAHOBHUTH KOJIMYECTBEHHYIO 3aBUCHMOCTH KOJeOaHMIA
YKM 0T u3MeHeHH! LUKIO-aHTULUKIOHUYECKON ACSITENIbHOCTH B pailoHe
A30pPCKOTO MAaKCHMyMa CO CIBHTOM IO (aze, paBHBIM 5—6 romam, 49TO CO-
CTaBJISIET TIOJIOBUHY COJTHEUHOTO ITUKJIA.

Uccnenosanus I1.C.T'acrokoBa u H.II. CmupHoBa [23] cBUaeTeNb-
CTBYIOT O TOM, YTO IpPH YCUJICHUU COJHEYHOM AKTUBHOCTHU C 1l1-meTHuUM
[UKJIOM MPOWCXOJNUT TIOBBIINICHUE JaBJICHUS B 00JACTH CTalMOHAPHEBIX Oa-
PUYECKHUX JACTPECCHI M TMOHMXCHUE IaBJICHUS B OOJIACTH aHTUIIUKIIOHOB,
YTO JIOJDKHO TIPUBOIMTH K OCIIA0JIEHUIO 30HAIBHOTO MEPEHOCa U YCUIICHUIO
MEpHINOHAIBHOTO MepeHoca. Takne m3MeHeHHns B aTMOC(hEpHOH MUpPKyJIs-
MY BIUAIOT HA WHTEHCHUBHOCTH MPOIIECCOB MEPEHOCA TEIIa U BIIard B at-
Mocdepe H, CIe0OBaTeIbHO, HAa BEIMYUHY CTOKA PEK U KOJeOaHUsS YPOBHS
BHYTPEHHUX BOJOEMOB, K KakoBbIM oTHocuTcsi Kacmuiickoe mope. OmgHako
HCCIeI0BaTh KOHKPETHBIC MEXaHU3MBI U3MEHUNBOCTH YKM c 11-netHum, a
TeM 0oJice BEKOBBIMU TIEPUOJIAMU, B HACTOSIIEE BPEeMs HE MPEACTABISACTCS
BO3MOXXHBIM H3-32 OTCYTCTBHSI JUIUTENBHBIX PSIOB HAONIONEHUN HAI THI-
POMETEOPOIOTUYECKUMH 3eMeHTamMu Ha Kacnuu.

Uccnenosanus COJIHEYHO-3EMHBIX CBSI3EH, BBITIOJIHEHHEIE
JLLA. Butenscom [19, 20], no3Boauian eMy cAenaTh BBIBOJ O TOM, YTO Ha
BOCXOJSLIEH BETBU BEKOBOTO LIUKJIA COJIHEYHOW AKTUBHOCTH YBEJINYUBACTCS
MOBTOPSIEMOCTh [NIyOOKUX ITUKJIOHOB M YMEHBIIIACTCS TOBTOPSIEMOCTh MOIII-
HBIX aHTULUKIOHOB. A.A. T'mpc [26] Hamen cBA3b MHTETPaIbHBIX KPHUBBIX
TOJTOBBIX 3HAUYeHWU umcen Bombda ¢ dmcimom mHeW ¢ BOCTOUHOHN (hopmoi
IUAPKYIISIUH.

M.A. Hyxxnuna [66] moka3ana CyIIeCTBOBAaHHE 3aBUCHMOCTH YPOBEH-
HOTO peXuMa MOps OT COJHEYHOM aKTUBHOCTH, IPU KOTOPOHM perpeccus
YPOBHSI MPUXOAUTCS HA JMOXH C COYETAHHEM CBEPXBEKOBBIX IEPUONIOB C
HOpMaJbHOM W MAaKCHUMaJIbHOW COJIHEUHOW aKTMBHOCTHbIO. B uacTHocTH,
noabeM ypoBHs B 1978—1995 rr., no muenuto Hyxxaunoil, npuypoueH k 21
U 22-JIeTHEMY IIUKJIaM COJTHEYHOM aKTUBHOCTH.

A.H. AdanaceeB [6] yka3pIBaT Ha HEOJHO3HAYHOCTH CBSI3M MEXIY I10-
JoxkeHueM ypoBHs Kacmus v xapakTepuCTUKaMH COJTHEYHOW aKTHUBHOCTU B
nepuon Makcumyma 1776—1798 rr. u munumyma 1799-1823 rr. BekoBOro
LMKJIa COJIHEYHON aKTUBHOCTH.
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H.H. ConoBbeBa [85] Ha OCHOBE pe3yibTaTOB HCCIEAOBAHWS 3aBHCH-
MOCTH KoyieOaHu# ypoBHs Kacmmiickoro Mopsi OT COTHEYHON aKTHUBHOCTHU
pa3paboTana METOIOJIOTHIO CPABHEHUSI MHOTOJICTHUX CTOKA Bosru u ypoBHs
Kacnuiickoro Mopst ¢ COJTHEYHON aKTHBHOCTBIO MPEAIIECTBYIONIUX JIET U HA
ATOW OCHOBE pa3zpabortaina MporHo3bl cToka Bonru u ypoBHs Kacmuiickoro
Mops 1o cepenunsl XXI Beka.

5.3. T'e0J10r0-TeKTOHHYECKAS KOHIENIIAS BEKOBLIX K0JIe0aHUI
ypoBHs Kacniust

CornacHo T€0JOTrMYecKOM KOHIICTIHMM MpUYMHaMHu u3MeHeHus YKM
SIBJISIFOTCSL JIBE TPYIIIHI TIporieccoB. [Ipormecchl mepBoi TPyIIbl, 10 MHEHHIO
TeO0JIOTOB, BEAYT K M3MEHEHHIO 00hemMa Kacmuiickoi BIaguHBI U, KaK CIeH-
CTBHE, K U3MEHEHUIO YpoBHA Mops. K TakuM mporieccam OTHOCSTCS BEPTH-
KallbHbIE W TOPHU3OHTANBHBIE TEKTOHWYECKHE IBW)KCHUS 3E€MHOW KOPHI,
HaKOTUIEHUE JIOHHBIX OCAJKOB U celicMuueckue aBieHus. [Ipoueccsl BTopoit
TPYIIBl OKAa3BIBAIOT BIMSHUE HA TMOJ3EMHBI CTOK, TO YBEIHUYHBAs, TO
yYMEHbINIasi €ro B pe3ysbTaTe MEePHOJUYECKOTO BBIJABIMBAHUS WIH IOTJIO-
IIEHUST BOJ, KOTOPhIE HACHIMAIOT TOHHBIC OTJIOKEHUS ITOJ BO3ICHCTBHEM
M3MEHSIONUXCSl TEKTOHMYECKUX HarnpsikeHuit [44, 52-54, 59, 75-79, 93-95,
104, 105]. CoBpeMeHHBIE TEKTOHHYECKHE MPOLECCHl MPUBOAST K pa3HOHA-
MPaBIIEHHOMY BEPTHKAIFHOMY CMEIICHUIO THA U OeperoB, B OOJNBIIMHCTBE
clly4aeB He mpembimarorieMy £2,5—11 Mm/roa, B TO BpeMst Kak COBpeMEHHast
MEXTroJI0oBasi M3MEHYMBOCTh YPOBHSI OOJiee 3HAUMTENbHA M JIOCTHTacT He-
CKOJIBKHX JIECATKOB CM/TOJ (B CpeTHEM OKOIIO 7 CM).

Cornacao uccnepoBanusim 11.B. @enpoposa [93, 94], mepmoamueckue
kosiebanusi Kacniickoro Mopsi XapaKkTepHBI JUIsl Bcel ero HOBekiei reoso-
THYECKOM uctopuu (cM. paszen 4.2).

buocrparurpadudeckne ucciaeaoBaHUs, TPOBOJMBIIHNECS Ha ToOepe-
*be BOKpyr Kacrmusi, B TOM 4HCJIE MaJCOdKOJIOTHYCCKHIA aHanu3 (ayHbI
MOJLTFOCKOB, ITOKa3aJi, YTO TPAHCTPECCUBHBIC ITUKIIBI: OAKUHCKU, paHHEeXa-
3apCKUM, XBaJIBIHCKHMH W HOBOKACHHHCKHH COMPOBOXKIAINCH HEKOTOPHIM
OTNIPECHECHHUEM, YTO CBSI3BIBACTCS C pa30aBIICHUEM BOJHOW MACCHI IPUTOKOM
TaJbIX JETHUKOBBIX BOJ C cyIId. [Ipu cpaBHHUTEIBHO HU3KUX YPOBHSIX, KaK,
HaIpuMep, B MTO3THEXA3aPCKOM TPaHCTPECCUBHOM (haze, HabIr0maeTCss HEKO-
TOPOE OCOJIOHCHHE 3a CUET TOBBIMICHUS KOHIICHTPAIIMH YTJIICKUCIOTO KaJlb-
uus. Ha ocHoBanuu 3toro @eqopoB AenaeT BEIBOA O TOM, YTO TPAHCTPECCUU
Kacmmiickoro Mops B 1uieicTolieHe (a2 BO3MOXHO, U B MO3JHEM ILIHOIEHE)
OTIPENIEISUTHCH TII00aTBHBIM M PETHOHAIBHBIM BOJ1I000MeHOM. COBpEMEHHBIS
KojieOaHUs ypOBHS MO CBOEH MPHUPOJE AaHAJIOTHYHBI TPAHCTPECCHUBHO-
PETPECCUBHBIM IHKIIAM TUIEHCTOIEHA.
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[To muenmio H.A. llunmo u M.U. Kpusomreir [104, 105], xonebanus
ypoBHs Kacnuiickoro Mopsi 00yCJIOBIEHBI MPOIIECCAMH CXKATHS U PaCTshKe-
HUS B 3€MHOI KOpe, BO3ICHCTBYIOIIMMHU Ha TMOA3EMHBIM CTOK B MOpeE, TO
YBEJIMYMBAs, TO YMEHBIIASl €ro 3a CUET MEPUOJUYECKUX «BBIAABIMBAHUI
WU «TIOTJIOMIEHU» BOJI, HACBHIMIAIONINX TOHHBIC OTIOXKECHHSI IO BO3ICH-
CTBUEM TEKTOHHMYECKUX HANPSLKEHUN (CMEHBI MEPUOIOB CHKATUS U PACTSIKe-
Hus). B xauecTBe MHAMKATOpa HANPSHKEHUH B 36MHON KOpE aBTOPHI BEIOpa-
JIY TIOKA3aTeNH 3eMJIETPSICEHHUS M CBA3AIIM MX C HEBSI3KaMH BOJIHOTO OaJiaHca.
Koaddumment koppemsiuuu coctasun 0,97. ABTOpPBI yTBEPKIAIOT, YTO TIO-
clenHss TpaHcrpeccus ypoBHS Mopsi Ha 50 % oOycnoBieHa pa3rpy3koi B
MOpE MOA3EMHBIX BOJ B PE3yJIbTaTe TEKTOHUYECKUX ABMKEHUI JI0Ka MOPSL.

H.A. JlunmuenOepr [52, 53] cnan u noasem ypoBHsA Kacnuiickoro mops
CBSI3BIBAET CO CMEHOM HalpsKEHUH B 3€MHOW Kope. Bkiaa TONbKO BEPTH-
KaJIbHBIX TEKTOHMYECKUX IBMXKEeHWH 1o JlunmneHnOepry oneHuBaercs B 10—
20 %, a BKJIaJ TOPU3OHTAIBHBIX JBWKEHHUM — emle OoJblle, Tak Kak CKO-
POCTh TOPU3OHTANBHBIX IBKEHUN CYIIECTBEHHO MPEBBIIIAET CKOPOCTh BEP-
TUKaIbHBIX IBWKeHWH. V3MeHenue obwema Kacrmiickoil BmaguHbl mpowc-
XOJIUT KakK 3a CYET BEPTUKAIbHBIX, TAK U TOPU3OHTAJIBHBIX TEKTOHHMYECKHX
JBWYKCHUN 36MHOHM KOPBI, TOCTHTAIOIIMX 5—7 CM/TOJ U 3a CUYET OTJIOXKCHHS
JIOHHBIX OCaAKOB. JIMmueHOepr BBIASNWI PETYISPHYIO U HEPETyISIPHYIO
PUTMHUYHOCTh BEPTUKAIBHBIX ABMXeHUM nopsaka 100-120, 50-60, 3540,
25-30, 10-15, 5-7, 2-3 ner u 1 rona (tabmn. 5.5).

Ta6nuua 5.5. BHyTpurogosble kBasuputMbl (B rogax) CoBpeMeHHON
3HO0- U 3K304MHaMUKM [53]

®nykTyauus yposHs Kacnuiickoro mops
100-120) 5060 |40 | 2530 [10-15 |57 |34 |1
BepTukanbHble ABWMXeHUS Mo Mapeorpacduyeckum AaHHbIM
100-110] 55-65 | 35-40 | 25-30 [9-12 |57 |23 |1
CeiicMUYHOCTL
100-120] 5060 | 35-40 | 2030 [10-15 |57 |35 |1
psi3eBbIN BynKaHU3M
100-120] 5060 |40 | 2535 [10-12 |45 |23 |1
®nongoanHamuka (HedThb, ras, noa3eMHble BoAbl)

| 5060 |35-40 |20-25 |10-12 [3-5 [23 |1

Amnanoruynas PUTMHUYHOCTDL BBIACIIACTCA W IO APYTHUM I'€OJUHAMHYC-
CKHM COCTABJISIOIIMM: BapHalUsAM J00bIYM HeDTH U ra3a, rpsa3eBomy (ras3o-
He(pTIHOMY) BYJKAHH3MY, CEHCMHYHOCTH W (IIOMIOAMHAMHUKE, YTO
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MO3BOJISIET COMOCTABHUTH 3TH BapHAIlMH C MHCTPYMETAIBHO W3MEPEHHBIMH
baykryammsimua YKM 1 U3MEHEHUSME THAPOJIIOTHUSCKUX M KIIMMATUYCCKUX
nporeccoB. HecMoTpss Ha HEKOTOpOE COBIMAAEHHE YAacTOT 3HAO- U SK30/H-
HaMUKH, OTMEYAIOTCA TaK)Ke€ M CMEUIeHHS B JUHAMHUKE UX H3MEHUYHUBOCTH. B
1978 r. mpownzoria cMeHa 3HaKa ABM)KEHUS 36MHOH KOpPBI, YTO COBIAJIO C
paguKaabHBIMU U3MeHeHusIMU Y KM.

OramnaMm TpaHCTpeccuil (¢ HEKOTOPHIM OIEpeKEHHEM HX BO BPEMEHH)
00OBIYHO COOTBETCTBOBAIH MEPHUOJIBI PETHOHAIBHOTO CXXATHS, HHTEHCUBHOTO
CKJIaZIK000pa30BaHMs, COKpAIEHHs MPOCTPAHCTBA, MepecTpoiika MopQoIo-
run u oobema Kacrnuiickoit BmamuHbl. COOTBETCTBEHHO, PErPECCHOHHBIC
(hazbl CBA3AHBI C AMOXAMH PACTSHKCHUSA. AKTHBH3AIMS IPA3EBOTO BYJIKAHU3-
Ma U CEHCMHYHOCTH MPUXOIATCS Ha (a3bl pacTsLKEHUS U MoHmkeHus Y KM.
Pe3kue ckauku BHICBOOOMXICHUS CEHCMHYECKON IHEPTHU COMPOBOKIAOTCS
MMITYyJTECHBIMU (pa3aMul CHYDKEHUS WM TOJbeMa YPOBHS MOpS, a CHUIIBHBIC
3eMJIETPSCEHHS — 3HAUYUTENbHBIMU HeBsI3KaMH BOoAHOTro Gananca. Karactpo-
¢uueckuit mogseM ypoBHS Mopst ¢ 1978 mo 1995 r. coBman mo BpeMeHH C
KpyIHOMAacImTaOHBIMHA TIpoIleccaMu aKTHBH3aIMu ceiicMuuHocTH B Kapma-
tax, B Kpeimy, KaBkaze, Komernare, rore Pycckoii paBanabl. Katactpodu-
YeCKOe MOHMKEeHUE ypoBHA B 1930-¢ robl COBMAIO C aKTUBU3ALUCH TEKTO-
HUYECKHX TPOIECCOB B ceBepo-BocTouHON Typuunu, 3akaBka3se, CeBepHOM
Wpane, 3anmagnoit TypkmeHUN.

B.B. Kosanes u C.I'. [lapana [44], npoaHaIM3UPOBAB KIMMATHIECKHE,
AHTPOTIOTCHHBIC M TeoNornyeckue (pakTopbl M3MEeHEeHUN ypoBHs Kacmwmii-
CKOTO MOpS, IPUIILIN K BEIBOLY, YTO HE BO BCEX CIydasX BOJHO-OamaHCcOBas
METOJIMKa PacuyeToB OOBSICHIET ero pe3Kue MOBBIIICHUS 1 MoHmKeHus. OHH
o0OpaTuiy BHUMaHKUE Ha TO, uTO 11 U 22-eTHHE CONIHEYHBIE IUKIIBI XOPOIIO
CBSI3aHBI C MEPUOJAMH aKTUBHOCTH 3€MIIETPSICEHUN U MPOSIBICHUHN TPI3eBO-
ro BYJKaHHW3Ma. ABTOPBI 3TO OOBICHSIOT BO30YKIECHHEM acTEHOC(HEPHOTO
cinoss Kacnmiickoil BIagWHBI 1MOJ] BIUSHUEM COJIHEUHBIX MarHUTHBIX ITOTO-
KOB, YTO IMPUBOJUT K aKTUBU3AIUU TEKTOHUUYECKUX IBUKEHUN — MOIbeMaM
WA OIyCKaHUSAM y4acTKa 3eMHOHN KOPBI M COOTBETCTBYIOIINM M3MEHEHHSIM
YPOBHS MOps, T. €. B IIpejiesiaX aKBaTOPUH M Mo0epexbs Kacnuiickoro Mopst
JEHUCTBYET MyJNbCAIIMOHHBIN MEXaHU3M TEKTOHUYECKOTO CHKATUS — PaCTSIKe-
HUS1, 3aBUCSIINNA OT COJTHEYHON aKTUBHOCTH. DTOT MEXaHU3M CIIOCOOEH BIIH-
STh Ha 00BEM 0camouHOrO OacceifHa, BBI3BIBATH MPUTOK MIIM OTTOK TOJ3EM-
HBIX BOJ] M U3MEHEHHUE BHICOTHOTO TOJIOKEHUS YPOBHS MOPSI.

MHorue uccliefoBaTeNy NpUuIAepKUBAIOTCS APyroro MHeHus. OHU cUH-
TalOT, 4YTO MexXaHu3M, omnucaHHbeii KoBaneBbiM u Ilapagoif, He urpaer
pematomeii ponu B mporeccax konebanuss YKM. Jledo B ToM, 9TO B pasz-
JIUYHBIX YaCTSX MOPCKOrO MOOEPEkKbsi TEKTOHUYECKHE MPOLECCHl MPUBOISAT
K Ppa3HOHAINpPABICHHOMY BEPTHKAILHOMY CMEIICHUIO JTHa W Oeperos, B
OOJIBIIMHCTBE CIIy4aeB HE MPEBBIIAIOIIAE HECKOJIBKUX MM B TOJ, T. €.
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MEXXTOI0OBBIE HM3MEHEHHS YPOBHS 1O BIMSHUEM TEKTOHUYECKHX ITPOLIECCOB
HUYTOXHO MaJibl U HE COM3MEPHUMEI C KOJICOaHUSMHU YPOBHS MOpsi, 00yCIIOB-
JICHHBIMHU KIMMaTHYeCKUMH (QakTopamu. Bmecte ¢ TeM, Hellb3s COBEPILICHHO
OTpULaTh TEKTOHWYECKYH) KOHLCHIUIO KaK NPHUYUHY H3MEHEHUS YPOBHS
Mops. Ee ponb MoxeT OBITh CylIecTBEHHa MPH PACCMOTPEHHH BEKOBBIX M
MHOToJIeTHUX M3MeHeHniH YKM.

OpHako B HacTosIIEee BpeMs HET yOEAMTENBHBIX JIOKAa3aTeNbCTB CBSI3U
reoJIOrHuecKux (PaKTOpOB C KOJIEOAHUSIMH YPOBHS MODs, Tak K€ KaK M HET
MPUYHH CUYUTATh, YTO U3MEHEHUS YPOBHS MOPSI CBSI3aHBI C U3MEHEHHUEM O0b-
€Ma €ro BIAJMHBI 33 CUET HAKOIUIEHUS JOHHBIX OCaJKOB. BO-NIepBBIX, TEMIIBI
3alIOJIHEHUSI KOTJIOBUHBI MOpS JOHHBIMHM OTJIO)KEHHSIMH, CPEIH KOTOPBIX
OCHOBHYIO POJIb UTPAIOT BBIHOCHI PEK, OLIEHUBAIOTCS 110 COBPEMEHHBIM JaH-
HBIM BEJIMYMHON Mopsiaka 1 MM/TOf, YTO Ha Ba MOPAIKa MEHbLIe HabIr0Aa-
€MBIX M3MEHEHHWI ypoBHsS Mops. Bo-BTOpBIX, mpoluecc 3TOT OJHOHAIpaB-
JICHHBIW, HAKOIUIEHUE OCAJKOB JIOJDKHO OBLIO OBl BECTH K IMOCTOSIHHOMY TO-
BBIIICHUIO YPOBHS, B IEHCTBUTEIBHOCTH K€ NTOBEACHNE YPOBHS MOPSI HOCHUT
KoJIeOaTeNIbHBIN XapakTep.

5.4. Posib aHTPONOTeHHBIX M TEXHOT€HHBIX (DAKTOPOB
B ()OPMHPOBAHUH PEYHOro cTOKA U ypoBHA Kacnuiickoro mops

Uro kacaercs poyid aHTPOMOTEHHOTO (DaKTopa Kak MPHYUHBI, BIIUSIO-
el Ha KoJieOaHus PEIHOTO CTOKA M ypoBHS Kacmus, To Kak 1moka3aHo B [9,
13, 29, 32, 36, 45, 100-102], ona He CTOIH 3HAUUTENbHA, KaK POJIb KIMMa-
THYeCcKOro (akropa. BiusHue deroBedecKol NEATENBHOCTH Ha KOJICOaHHS
ypoBHsi Kacnwusi, ipexie BCero, CBS3aHO C COKpAIIEHHEM CTOKa PeK H3-3a
0e3BO3BPATHBIX M3BATHI BOIBI Ha 3aIOJHEHHE BOJAOXPAHWIIHIL, Ha OPOIIe-
HUE U JpYTHe XO3AUCTBEHHBIC HYXIbl. Bce 3TO MPUBOAUT K COKPAIIECHUIO
MPUTOKAa pEeYHBIX BOA B Kacmuii M JOMONHUTENFHOMY CHIDKEHHIO €ro
YPOBHSI.

[Tepuon 1882—1930 rr. OTHOCAT K €CTECTBEHHOMY IMEPHOIY, KOTAa XO-
3SICTBEHHAsS JISATEIILHOCTh HE BJIMSJIA HA THAPOJIOTHYCCKUN PEKHUM MOPSL.
[Teprox 1931-1955 rT. OTHOCAT K TaKk HAa3BIBAEMOMY IIEPEXOTHOMY IIEPHO-
Ay, Korjga CTOK M3MCHUJICA HE3HAYUTECIbHO, HO B HEKOTOPLIC I0Abl OTMCYa-
JIOCh CYIIECTBEHHOE IepepacipeelieHue cToka. B 3ToT mepuoa Ha pexxum
BOJHOCTH peK, Bnanatonmx B Kacmuii, crana okaspIBaTh BIHSHUE JEATETb-
HOCTH denioBeka. Ha BogocOopHOM OacceitHe Kacmus Ha9aioch CTPOUTENb-
CTBO UM JKCIUIyaTalus BOJOXPaHWIHIL U TMIPO3JIEKTPOCTaHUMUA. B mocine-
IyIOIAE TOJABI 3TO BIUSHHE CTAHOBHTCS Bce Ooyiee akTHUBHBIM. llepumon c
1956 r. mo HacTosIIEe BpeMs OTHOCHTCS K TaK Ha3bIBAEMOMY TIEPHOIY 3ape-
T'YJIMPOBAaHHOTO CTOKa. BOJHOCTH Bcex MEpHOJIOB NMPUMEPHO OIMHAKOBA:
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244 wu 237 kM’; a BHYTPHTOJIOBOE paclpe/elieHie CTOKa M3MEHMIOCH: Be-
CeHHMiT cTOK yMeHbmmicsa ¢ 160 g0 107 kM’, 3UMHMIT CTOK yBeTUUMICS C
29,7 no 63,5 kv’

Uto e SBUJIOCH NMPUIMHONW CHIDKEHHUS ypoBHA B 1930-1977 rr.? To,
YTO OHO TPOHU3OIIO B OCHOBHOM TIOJ JACHCTBHEM MPHUPOAHBIX (HaKTOPOB,
MOXHO TOJTBEPIUTH CIEAYIOUUME 00cTosTelbcTBaMu. Ctok Bouru, kak
W3BECTHO, JaeT B cpeaHeM okoino 80 % mpuroka Boasl B Kacnuiickoe Mope u
B 3HAYMTENIBHOM CTENEHHU OIpE/eTseT TOJI0XKEeHNE er0 YPOBEHHON MOBEepX-
HocTH. Ctok Bonru o 1942 r. MOXHO CUMTATh €CTECTBEHHBIM. MEXIy TEM
yposenb Kacnuiickoro mopst B 1930-1941 rr. ynan na 196 cM, uro cocras-
nseT B cpeaHeM okosio 16 cm/rox. Kak Oputo mokaszano b.J[. 3alikoBeIM B
1946 r., 3T0 majeHue ObUIO OOYCIOBIEHO YMEHBIICHHEM OCaJIKOB B 0Oac-
celine Bouru.

IMocne 1941 m ocobenno 1955 rr. 3a0opbl BOIbI Ha XO3SHCTBEHHBIE
HYKIBI, a TakK€ Ha 3allOJIHCHUE BOJOXPAHWIHII CYIICCTBEHHO BBIPOCIH.
Ecau B 1942—-1954 rr. ymensinenue croka Bonru B Kacnuiickoe Mmope B pe-
3yJbTaTe XO3SHCTBEHHON AESITETHHOCTH OBLIO B CPETHEM TOTO YK€ TOPS/IKa,
4TO M paHHee, To ¢ 1955 r. oHO Bo3poco 10 14-26 km’/rox [92]. 3a 1942—
1956 rr. ypoBenp Kacnus monmsmicst Ha 35 cM, B cpeaneM Ha 3 cM/roa. B
1955-1976 rr. ypoBeHb OHU3HICS Ha 59 cM, I B CpelHEM Ha 2,7 CM/TOZ.
N3 atoro crnemyer, 4To 3HaUMUTENbHOE CHIKeHHE ypoBHs Kacmus B 1930—
1941 rr. mpou30mLIO0 A0 TOTO, KaK HAYAIUCh 3HAUYUTEIHHBIC M3BSITUS CTOKA
Bourn Ha X034HCTBEHHBIE HYK/IBIL.

O0BeMbI BOIONOTPEOICHNUS (KMS/FO,Z[) A BEJIMYWHA XO3AHCTBEHHOIO U3-
MEHEeHHs] CTOKa peK, Bmajaromux B Kachmiickoe Mope, TpUBEINEHBI B
Tabi. 5.6.

B 80-e rompr XX cromeTus BOJOMOTpeONIeHHE PEYHOTO CTOKa B Oac-
ceifHe MOpS JTOCTHTIIO HaHGONBIIHX 00beMOB (70—72 KMY/TOjI, B TOM UHCIIe
6esBosBpaTHoe  motpebnenne  —  40-42 km/rom). Ilo  pacderam
W.A. llluknomanosa u ap. [100-102], B oTnenbHBIE TOABI 00BEM OE3BO3-
BpaTHOTO TOTpebneHus B Gacceitne Kacms moxommn mo 40-50 kv’/rox. K
koHIy 1980-x romoB B pe3yibpTaTe aHTPONOTEHHOTO BO3JCHCTBUS PEUYHOMN
CTOK YMEHBIIHUIICSA TPUMEPHO Ha 13 % Mo OTHOLIECHUIO K €CTECTBEHHOMY €0
3HaueHn0. OmHako B Hadane 90-X roJ0B MPOIIIOro CTOJICTUSI KapTHHA Pe3-
KO M3MEHUIach. Yxke B 1992 1. B pa3nuuHbix 00nactax [10BOIKbs HE TMOH-
Basock 20—40 % opomaeMbIx 3eMeNb H3-3a PE3KOT0 YJIOPOKAaHUS CTOUMO-
CTH DJIEKTPO3HEPTUH W YCIYr BOJOXO3SHCTBEHHBIX opranuzanuii. O0beM
BOZONOTPeOICHN Ha OPOIICHNE CHU3UJIICS TaKXKe M 33 CUET CYIIECTBEHHOTO
COKpAIIICHUS OPOCUTEIHHBIX HOPM.

AHanu3 peTPOCIEKTUBHBIX JAHHBIX IMO3BOJIIET CJENATh CICIYIOIINE
BBIBOJIBI O JIMHAMHKE BOJOMONB30BaHUs. OOmmmiA 3a00p BOJHBIX PECYpCOB
B Oacceline Bonrm memyieHHO MOBBIMIAICS A0 KoHIA 1980-X IT. U JOCTHUT
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36-37 km’, HO B Hauane 1990-x romoB cTan cHIKaThes. Jlo KoHma 1980-X IT.
OTMEYAJICS POCT UCIIONIH3YyEMBIX 00EMOB BOIBI B MMPOMBIIIUICHHOCTH C 15 10
17,5 kM’, OHAKO B JaNbHEHIIEM B CBA3M C COKpAIIGHHEM OOBEMOB
MIPOMBITIUICHHOTO TMPON3BOICTBA CHU3WIOCH M TIOTPEOJICHNE BOIBI TTPOMBIIII-
JIEHHOCTBIO.

Ta6nuua 5.6. O6bemMbl BOAONOTPEONEHNSI U BENMYNHA U3MEHEHUS CTOKA PEK,
Bnagatomx B Kacnuinckoe mope, nog, BNUSHNEM XO3ANCTBEHHOWN
aeatenbHocTy (km3/roa) [92]

Peka | XapakrepucTtuka | 1981—| 1986— | 1992- | 1996- | 2001- | 2006—
1985 | 1990 1995 2000 2005 2009

Ypar Bogosa6op' 3,019 | 4,87 2,529 | 2,264 1,965 | 2,014
Bogooteeaenne? | 0,637 | 2,330 | 2,997 1,932 1,633 1,843
PasHocTb 2,382 | 2,357 | 0,532 | 0,332 | 0,332 | 0,171
MameHeHne 2,374 | 2,331 0,385 | 0,442 | 0,195 | 0,100
cToka’®

Bonra Bonosa6op' 36,694 | 34,774 | 32,054 | 26,631 | 23,523 | 22,311
Bogooteeaenne? (23,530 23,621 | 22,545 | 20,692 | 19,067 | 18,096
PasHocTb 13,164 | 11,153 | 9,509 | 5,939 | 4,456 | 4,215
N3ameHeHne 15,290| 18,116 | 9,823 | 9,744 | 4,454 | 7,815
cToka’

Tepek Bogosa6op' 9,007 | 7,928 | 6,199 | 5,471 5,610 | 5,287
Bopgootsegenune? | 1,768 | 1,099 0,779 0,474 0,406 0,399
PasHocTb 7,239 | 6,829 | 5420 | 4,997 | 5204 | 4,888
MameHeHne 6,952 | 6,606 | 5149 | 4,692 | 5064 | 4,752
cToka®

Cynak Bonosa6op' 1,478 | 1,698 | 1,499 1,338 1,205 1,260
BopootBenenne? | 0,231 | 0,418 0,135 0,132 0,038 0,051
PasHocTb 1,247 | 1,280 1,364 1,206 1,167 1,209
MameHeHne 1,237 | 1,277 | 1,357 1,196 1,160 1,205
cToka’®

Kypa® Bonosa6op' 20,330| 20,541 | 18,690 | 14,514 - -
BopgooTBegenune? | 3,724 | 5,003 - - - -
PasHocTb 16,606 | 15,538 - - - -
M3meHeHne 15,392 | 15,039 - - - -
cToka’

MpumevyaHns: '3 peyHOM CETU M U3 NOA3EMHBIX UCTOYHUKOB; 2 B PEYHYIO CETb; ° [10-
NOMHUTENBHO C Y4ETOM U3MEHEHUS CTOKA PEKM BOAOXPaHUNULLAMU (NOTEPSIMU Ha UCNIapeHne n
rpy MHOroneTHem perynuposanum); ¢ go 1990 r. gaHHble NO BOAOMNOTPEGNEHNIo AN TeppUTo-
pun Poccun n Kasaxcrana, ¢ 1992 r. — Tonbko ans Poccuu; ° 6e3 yyeta BoaonoTpebrneHns Ha
TeppuTopun NpaHa u Typuun.
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AHanornyHasi KapTHHA HAOIF0OJaIach U B CEITLCKOM XO3SHCTBE, MPUIEM
COKpaleHne o0beMOB HCIOJIb3yeMO BOJBI MPOMCXOAUIIO elle OBICTpee.
Takum o0Opa3zom, 00beM OE3BO3BPATHOTO BOJIOMOTPEOJICHUS MOBBICHUICS B
1980-¢ rT. ¢ 11 mo 13 xm°, omHako B 1990-¢ ronsr 5Ta mMdpa COKPaTUIACH
Ha 12 %.

Cornacuno pacuetam WM.A. [lluknomanoBa u B.II. Koxkesnukona [103],
BeIMYWHA CPEAHHX TMOTeph cToka Bomrum Hike Bomrorpaga cocrapmsiia B
cpemHeM 3a mepuox 19331979 rr. 14,2 kv’/rox u Konebamack ot 9—10 10
18-20 km*/rox. C 1936 mo 1977 T. BEIpOCTIA MIOMAAb AeIbTH Bonry 3a cuer
CHIKEHHS ypoBHS Mops (¢ 9000 1o 11580kM%) ¥ yBeIMUMIOCH HCTIAPEHHE.

[To mamaem I'THU, B Havane 1930-x IT. U3 pek OacceitHa 0€3BO3BpaTHO
M3BIMANIOCh Ha HY’KIBI X03siiCTBa He Gosiee 5—7 kM>/roa, a B cepeaune 1950-
X IT. Ha 3aTIONHEHHE HOBBIX BOJOXPAHMIHII TIOTpe6oBanock okoao 200 kv’
peuHoii Bonbl. Jlo cepeaunsl 1950-X IT. yMEHbILIEHUE TOBEPXHOCTHOTO MPU-
TOKa K MOPIO 32 CUET XO3SHCTBEHHOH JEATENLHOCTH COCTaBIISIIO He Ooliee
3 % MHOTOJNEeTHEH HOPMBI M HE3HAYUTEIBHO BIUSUIO HA CHU)KCHHUC YPOBHS
Mmopst. Tak, 3a 1942—1955 rr. cymmapHble 0€3BO3BpaTHBIE U3BITHS PEUHOTO
cToka coctaBuan okono 113 kv’ (8,1 km*/rom), a ¢ 1956 mo 1969 r. — nepu-
Ol CTPOMUTENBCTBA U AKCIUTyaTallud KPYIIHBIX THAPOTEXHUUECKUX COOpYIKe-
HUIf — MOpe HEOMONYYMIO OKOJIO 350 KM’ TIOBEPXHOCTHOTO MpPHTOKA
(25 km’/ron).

C KaxIbIM TOJOM O0BEMBI OE3BO3BPATHBIX HM3IBATHH PEYHOTO CTOKA
pacTyT U B LIEJIOM 3a BpeMs 3aperyiaupoBaHus croka (1956—1990 rr.) cocra-
By, 1o maHHeM ['TH, oxomno 30 KM>/roj. B oTaenbubie roasl 06beM 6e3-
BO3BPAaTHOTO BojomoTpeOiaeHuss B Oacceitne Kacrmms cocraBmsn 40—
50 kM /roa. C 1942 1o 1990 r. B X034CTBEHHBIX EIIX ObLIO MCTIOIB30BAHO
okosio 1000 km® pedHoi BOIBI, B TOM Yucie B OacceitHe Boarum oxoio
600 kM. CHIDKEHHE YPOBHS MOPS TI0JI BIMSHHEM BOJOXO3SHCTBEHHBIX Me-
ponpusitii B ero 6acceitne B 1930—1940-x rr. He npeBbimano 2-3 cm/ro, a
B koHie 1970-x — nawane 1980-x rr. mpocturio 10-12 cm/roa. CkopocTb
mogbeMa YPOBHS MoOps B mociemanue roabl coctaBisuia 20-30 cm/ron (B
1979 r. mogpem coctaBmi 30 cm, B 1981 r. — 26 cMm). CnenoBaTenbHo, B
€CTECTBEHHBIX, HE HAPYIICHHBIX XO3IWCTBEHHON NEATEIBHOCTBIO YCIIOBUSIX,
YPOBEHB B HACTOAIIEE BPeMsI MOT Obl HAXOJUTHCS 3HAYUTENHHO BHIIIE (ax-
TUYECKIX OTMETOK.

[To U.A. llluknomanoBy [102] u B.H. Manununy [55], k xoHy 1980-
X IT. pa3HUIa MeXay (aKTUYeCKHM U «ECTECTBEHHBIM» YPOBHEM MOPS JIO-
cturna moutu 1,5 m. Ilpu 3ToM cymmapHOe 0€3BO3BpaTHOE MOTpeOICHNE B
Hacceitne Kacrust olieHUBaIOCh B T€ TOIBI B 36—45 kM>/ron (u3 Hux Ha Born-
Ty IPHXOAMIOCH OKOMO 26 KM*/To]T). ABTOPHI CUUTAIOT, UTO €CITH Obl He U3b-
STHE PEYHOTO CTOKAa, TOBBINICHWE YpPOBHS Hadalloch OBl HE B KOHIIE
1977 rona, a ropa3no paHbIIe.
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B 1980-¢ roasr BomomoTpediieHne B 6acceiiHe pek, Bmamatomux B Kac-
MUHCKOEe MOpe, JOCTUTIIO CBOETO0 MaKCHMAaJbHOTO 3HAYEHHS, CYMMAapHBIH
B0/103200p M3 MOBEPXHOCTHBIX M MOA3EMHBIX UCTOUYHUKOB B Oacceline Bou-
ru, o nauHeM B.JO. Teopruesckoro (I'TH), noctur 35-37 km*/ron, Tepeka
u Cymaka — 10-11 kM>/ron. CHIDKEHHE TOTOBOTO CTOKA MO OTHOIIEHHIO K
ecTecTBeHHOW HopMme s Ypana, Tepeka u Cynaka cocraBun 20-23 %. Co-
BpEMEHHOE yYMEHbIIeHHe cToka Bonru cocrasmsier okono 5 % (tadin. 5.7).

Tabnuua 5.7. CHWKeHMe rogoBoro ctoka pek Kacnmiickoro permoHa nog BrvsitHueEM
XO3AWCTBEHHON AeaTenbHocTH (Mo AaHHeiM B.HO. Meopruesckoro (M)

BacceitH Ecte- |CHuxeHue cToKa B ycThbe, KM*/roa, 3a pasHbie nepuoab|
pek CTBEHHbIN
CTOK 1936— | 1946— | 1956— | 1966— | 1976— | 1986— | 1998—

BycTbe, 1940 |1950 |1960 (1970 (1980 |[1990 |2000

km3/rop,
Bonra 245 4,8 6,3 26,0 13,0 21,0 25,0 12,0
Ypan 9,3 0,3 0,6 1,2 1,5 2,3 2,9 2,0
Tepek u 13,4 0,4 0,9 2,2 3,4 3,7 4,0 3,0

Cynak

Heo0xoauMo OTMETUTb, YTO B COBETCKHE TOJBI B CBS3H C HHTCHCUBHBIM
PasBUTHEM MPOMBIIIJICHHOCTH IMPOTHO3BI pOCTa BOAOMOTPEOICHUS OKaza-
TuCch, Kak Tokazanu pacuetel [.B. Kpyrmoroii, A.B. Xpucrodopoa wu
K.K. Daenbmiteitna, CUIBRHO 3aBBIICHHBIMH. B MPOTHO3BI 3aKiIaabIBauCh
MOBBIIICHHBIC TEMIIBI PA3BUTHUS BOJOMOTPEOICHUS OTpaciieli HApOIHOTO XO-
3stiicTBa (OCOOEHHO Ha OpOIIEHHUE), KOTOPhIE OKa3allCh HE TOJBKO HE pe-
AIBHBIMH, HO ¥ CMEHWJIMCH CIIaZIOM MTPOM3BOACTBA B TOCIETHIE 1BA ECITH-
netus. B 1eficTBUTEIRHOCTH, B HACTOAIIEE BPEMsI TEMITBI BOAOMOTPEOIeHUS
cHI3IIHCH 10 30-35 kM*/rox (B Gacceitne Bonru no 24 xm’/rox). Jononau-
TensHOE BIUsSHUE (TIpaBaa HEOOJIBIIIOE) HAa YPOBEHL MOPSI 0Ka3ajlo IMepeKphI-
THe TiIyxoi namboil mpommBa B Kapa-boras-I'on. Iloatomy B Hactosdiiee
BpEeMs POJIb aHTPOIOTEHHOTO (DaKTOpa HE CTOJb BEJIMKA, KaK 3TO Ka3alloCh
paHee.

Hekoroprie aBTOpHI cuuTaroT, uTo kojiebanns YKM Bo MHOTOM CBsI3a-
HBbI C TEXHOTCHHOW NecTabunm3anmert HeAp Kacmus, o0ycnoBieHHON Bius-
HUEM JICATEIhHOCTH YeIOBeKa. JTO M HECAHKIIMOHUPOBAHHEIE 3a00PHI CTOKa
MTOBEPXHOCTHBIX M ITOA3EMHBIX BOJ, M BIUSHUE Pa3pabOTOK MECTOPOXKISHIH
ra3a u He)TH, THIPOTEXHUIECKOTO CTPOUTENHCTBA U T.JI.

A.Il. lemun [30] Ha OCHOBE aHaJIM3a PETPOCTIEKTUBHBIX AAHHBIX MOJTY-
YHJI CIIEAYIOIUE BHIBOJIBI O TMHAMUKE BOJIOTIOIH30BAHNS.

1. Obmuii 3a60p BOAHBIX PeCypcoB B OacceitHe Bonru menneHHO TO-
BBIIacst 10 Kouna 1980-x rr. u moctur 36-37 km°, Ho B Hauane 1990-x TT.
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cran cHmxKarbes. [Ipu 3ToM 3a00p U3 MOA3EMHBIX BOJ CTa0OMIIBHO TIOBBITIIAT-
cs Ha 1-2 % B rox, HO ero BKIA B 00mmii 3a60p HeBenuk (12—15 %). lote-
pU TIpH TPAHCIIOPTUPOBKE BOJBI OT UCTOYHHUKA K TOTPEOUTEISAM B pe3yJibTa-
T€ TIPOBEIACHUS MPOTHBO(DIILTPAIIMOHHBIX PabOT cokpatwiuch ¢ 4,5 1o
3,5 KM’ HeCMOTps Ha POCT YHCNIA BOJOMOJIL30BaTENEH.

2. PocT BOommonoTpeOIieHus Ha X03HCTBEHHO-ITUTHEBBIC HYX MBI ¢ 6,1 10
6,9 KM> CBHJIETENLCTBYET 00 yJIyulIeHHH 06ecreueH s TOPOACKOTO Hacele-
HUS BOJOW. AHAJOrM4yHasi CUTyalHss OTMEYAETCS U B CEIbCKOXO3AMCTBEH-
HOM BOJIOCHAOKCHHH.

3. o xonna 1980-x rT. oTMeYalcss pOCT UCHOIB3yEMBIX 00HEMOB BOJIBI
B IIPOMBIIIIIEHHOCTH ¢ 15 1o 17,5 KM’, OJHAKO B JajbHEHIIEM B CBS3H C CO-
KparieHueM 00BEMOB IPOMBIIIICHHOTO TPOU3BOJICTBA CHU3WIOCH M BOJO-
oTpeOIeHNE MPOMBIIUIEHHOCTHIO.

4. O6beM 0e3BO3BpaTHOTO BOMOMNOTpeOIeHusT oBhIcHIICS B 1980-¢ ro-
mel ¢ 11 mo 13 km®, ognako B 1990-¢ IT. B CBSI3U ¢ COKpalIeHueM 00bhEMOB
MPOMBIIIUICHHOTO U CEIhCKOXO3SHCTBEHHOTO MPOU3BOACTBA 3Ta 1udpa co-
KpaTtuiack Ha 12 %.

DyHKIIMOHUPOBAHUE U Pa3BUTHE MHOTUX OTpaciieil HapOJHOTO XO3si-
crBa B OacceliHe Kacrnus oka3pIBacT CyIIECTBEHHOE BO3JCHCTBUE Ha Xapak-
TEPUCTUKHA MHOTOJICTHUX KoJiebaHuil ypoBHs. Kpome Toro, 3HaUNTENbHBIEC H
MIPOTOJDKUTETHHBIC KOJIeOaHMsI YPOBHS (mamenue bi (o)
-29,00 M BC ¢ 1930 mo 1977 r. m mompeM 1o -26,50m BC ¢ 1978 mo
1995 r.) cTumMynUpoBaK Pa3IMYHBIC MPOCKTHI, HANIPABJICHHBIC HA CTaOWIIH-
3anui0  ypoBHS Mops. [Ipumepamu peann3oBaHHBIX TPOEKTOB MOXKHO
Ha3BaTh MEPEKPHITHE W OTKPHITHE MPONIMBA, coemuHsIonero 3amms Kapa-
Boraz-T'on ¢ MopeMm, u CTpOUTENBCTBO ITaMO 3HAYMTEIBHON MPOTAKCHHOCTH
JUTA 3alIUTHl TIpuOpexHor wHppacTpykTypsl. KonmuecTBeHHBIE OIIEHKH
TEXHOT€HHBIX M3MEHEHWH XapaKTepUCTHK YPOBHS MOPS HEOOXOIUMBI IS
pelleHusT psijia MPUKIAIHBIX 33]a4, B YaCTHOCTH, NPU OOOCHOBaHWU Oe3-
OTACHBIX OTMETOK CTPOUTENILCTBA XO3SHUCTBEHHBIX O0OBEKTOB Ha IMOOEPEKHE
MOpsI.

B.H. Tonyoor [29] anomanbubili mogpem YKM B mepuon 1978-
1995 1T. CBS3BIBAET C TEXHOTCHHOW JeCTa0MIN3alUed YHIIOTEHHBIX M 3K30-
TeHHBIX T€OJIOTHYECKUX MPOIECCOB B Pe3yjbTaTe MHOTOJETHErO W Herpe-
PBIBHO YCHUIIMBAIOUICTOCA BTOPKECHUA TCXHUYCCKUX CPEACTB B HEApA BIIaan-
Hbl Kacniuiickoro Mopsi 3a cyeT JCSITeIbHOCTH He(TEera3oBOro KOMILICKCa,
MHOJKECTBA TOJI3EMHBIX SJIEPHBIX B3PBIBOB, THAPOTEXHHUUECKOTO CTPOUTEIh-
CTBa U JIp.
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I'naBa 6.

BOJHBIN BAJTAHC KACIIUMCKOI'O MOPSI
N PACYET ET'O COCTABJISIIOIIIUX

6.1. O01He moJoKeHus

Kax m3BecTHO, KoneOanmst ypoBHS Kacmuifickoro MOpsi SIBIITFOTCS CIie-
CTBHMEM HETOCTOSHCTBA €r0 BOJAHOIO OajlaHCa, 3aBUCSAIIETO OT M3MEHUHMBO-
CTH KIIMMATHYECKUX (DAKTOPOB (CTOKA pEK, TEMIIEPaTyphbl BO3IyXa, HCIape-
Hus, ocankoB). H.B. XaHBIKOB, MO-BUIUMOMY, OJHUM W3 TIEPBHIX IPEIIIO-
KU BOJOOAIAHCOBBIM TOIXOM IS OOBSICHEHUSI MIPUIHMH Kojiebanuit YKM.
Ha ponb xnuMarndeckoro ¢aktopa B KOJIEOaHUSIX YPOBHS MOPS YKa3bIBaIH
2.X. Jlenn, A.W. BoeiikoB, HM. ®ununnoB u np. OHM MOKa3aiu, 4TO
OCHOBOW JJIA aHaNM3a MPUIMH KojeObanwii ypoBHsA Kacrmiickoro Mopsi siB-
JISIFOTCSL TAaHHBIE O ero BoAHOM Oanance. [To3ke BogHO-0amaHCOBast KOHIICT-
uua nonyywia paszputue B Tpyaax H.M. Kuunosuua, JI.O. Pynosuia,
A.UN. Muxatinesckoro, C.A. Kosanesckoro, I'.P. bpermana, b.A. Anosiosa,
N.A. bernamBuny ¥ MHOTHX JPYTHX.

Haubonee oOcTosTenbHBIC UCCIEAOBaHUS BOAHOTO Oamanca Kacmwmii-
CKOr'O MOpSL U MHOTOJIETHEH M3MEHYUBOCTH €r0 OCHOBHBIX COCTaBIISIOIIUX
ObUIM BBINIOJIHEHBI Tpymmnoi crnenuanuctoB [THU mox pykoBOACTBOM
B./1. 3aiikoBa [26, 27]. B pe3ynbrare 3THX UCCIIEAOBAHUN OBUIH MOJIYYCHBI
KOJIMYECTBEHHBIE OIICHKH OCHOBHBIX COCTAaBISIONIMX BOJHOTO Oamanca Kac-
MAKCKOTo MOpsl. B mmociemune HECKOIBKO MECATHICTHH OBLUTH TPOIAOHKCHBI
pacdyeTsl OCHOBHBIX COCTABJISIONINX BOJHOTO OajmaHca MOpS JJIS XapakKTep-
HBIX nepuonoB Bpemenu [1-7, 13, 14, 18-20, 22, 24, 30-32, 40-42, 4446,
48-52, 54, 55, 62, 65].

6.2. YpaBHe}me BOJHOI0 0ajlaHCca M JHATHO3 €r0 COCTABJIAIOIINX

B kauecTBe MOJEenu MHOIOJIETHEH M CE30HHOM M3MEHUUBOCTH YPOBHS
Kacnwuiickoro Mopsi paccMaTpuBaeTcsi ypaBHEHHE BOJHOTO OanaHca, KOTO-
poe OOBIYHO 3alUCHIBACTCS B BUJE
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d_H: Qnos + Qn003. _ QKEF +P—FE+ dHU , (61)
dt S S

rae dH — u3MeHeHHe CpeIHero ypoBHs Mops 3a Bpems t; O, , — 00beM

CYMMAapHOTO TIIOBEPXHOCTHOTO NPUTOKA peuHbIX Boa (Bonru, Kypsl, Vpana,
Tepexa, Cynaka, Camypa, UPaHCKHX PEK U MEXIypeubs); (, .. — 00beEM

MOA3EMHOTO NMPUTOKA BOX; Oxpr — 00BEM CTOKA KACIIMHCKON BOJBI B 3aJIMB

Kapa-boras-I'on; P — KOIU4ecTBO OCaJKOB, BHINABIINX HA TOBEPXHOCTh MO-
ps; E — BenMYMHA HCHAPEHUS C MOBEPXHOCTU MOPSL; dH . — IUIOTHOCTHBIE

M3MEHEHHUs YPOBHS; S — IJIOMAb MOPS, KM”.

CyTp BomobanancoBoil moaenu koiebanuii YKM 3aximtouaercs B cie-
aytomieM. Konebanust YKM, kak u 110060ro 3aMKHYTOTO BojoeMa, 00ycioB-
JICHbl HEIOCTOSHCTBOM COOTHOIIEHHMS MEXIY OCHOBHBIMU IPUXOIHBIMHU
(peuHoll CTOK, OCaJKH) M PAaCXOAHBIMH (HcmapeHue, cTok B 3anuB Kapa-
Boras-I'on) cocraBnstomnmu BoxHoro OamaHca. Korma mpuxonHas 4acTb
0ajaHca NPEBBIIIAET PACXOAHYI0, YPOBEHb MOpS MOBBIMIAETCS, COOTBET-
CTBEHHO, YBEIMYMBAETCS IJIOMAAb 3€pKajla MOpSA, YTO IPUBOIUT K POCTY
ucnapenusi. 1 Hao00poT, Korga pacxoJHas 4acTh MPEBBIIIAET MPUXOIHYIO,
YPOBEHb MOpSI MOHWKaeTcsd, IUIOLIaAb 3€epKana MOps yMEHbIIAeTcd |
YMEHBIIAETCSI UCHapeHue. OTO MPUBOAUT K TOMY, YTO B CTallMOHAPHBIX
KIMMAaTHYECKUX YCJIOBHAX YPOBEHb MOpPS KOJEOJIETCS OKOJIO MOJIOKEHHS,
OTBEYAIOLIETO PABEHCTBY MHOTOJIETHHX BEJWYHMH MPUXOAHOW M PACXOIAHOM
JacTel BOAHOro OanaHca, TaK Ha3bIBAEMOI'O «YPOBHS TAroTeHus». OAHAKO
TaKOro «HOpMaJbHOTO» Oamanca mysi Kacrnuiickoro Mopst He CyIIEeCTBYET B
CBSI3U C BEKOBBIMH KOJEOaHMSMHU €ro ypoBHS. B mpakTtudeckux pacyerax
ypaBHeHue (6.1) ynoOHee MpeacTaBuTh B TEPMHUHAX NPUPAIICHUH YPOBHS B
BUZE

AH,, = O 106.cmor _ Oxsr + Oroos. +P-E+AH_, (6.2)
S S S

rne AH,, — npupameHue ypoBHS MOps, 0O0YyCIOBJIEHHOE M3MEHEHHEM CO-

CTaBJISIOIIMX BOJAHOIO OajaHca 3a KOHKPETHBIH MTPOMEKYTOK BpeMeHH Af.
Pacuer BogHoro 6ananca Kacnuiickoro Mopsi CBOAUTCS K ONPEICIICHUIO
00BEMHBIX BEJINYNH (KM3) €ro MpUXOAHOU U PAaCXOJIHOM yacTel 3a KaXKIbli
MeCAIl paccMaTPUBAEMOr0 TOJa M IOCIEIYIOUIETO CPaBHEHHS HM3MEHEHUS
ypOBHS MOpst (B CM cJiost BOAibl) ¢ (hakTnyeckumu u3MeHeHusMu YKM. To-
JTOBBIE BEIIMYMHBI MOJYYAIOTCS MyTEM alreOpandecKoro CIOKEHUS Mecsd-
HBIX 3HAYCHHWHA MPUXOJa W pacxoda BOIbI B Mope. TOYHOCTH pacuera co-
CTaBJISIOIIMX BOJHOrO OayiaHca, a CJISJ0BATENIbHO, U TOYHOCTh pacueTa W
mporaoza YKM Bo MHOTOM ompesensercss JOCTOBEPHOCTHIO HAOIOEHUIA
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3a THIPOMETEOPOJOTHICCKUMH JJIEMEHTaMH M IUIOMAabio Mops. Merton
BOJHOTO OajaHca MO3BOJISET KOHTPOIUPOBATH KAYECTBO MCXOMHBIX JAHHBIX
Y TIOHSTH, KaK YPOBEHb MOPS pearupyeT Ha U3MEHEHHUS BIUSIOIIUX HA HETrO
THAPOMETEOPOSIOTHUECKHX (PakTopoB. KpoMe Toro, MeTo BogHOTO OataHca
MOXET OBITh WCIIOJIB30BAaH JUIsI BBITIOJIHGHUS PETPOCIEKTUBHEBIX PacueToOB
WCTIApEHUs MPU HU3BECTHBIX 3HAUYCHUSIX CTOKA PEK U YPOBHS MOpPS U M
OLICHKU CTOKa MOpCKHX BoA B 3anuB Kapa-boraz-I'om.

6.2.1. IloBepXHOCTHBIH NPUTOK PEYHBIX BOJ B MOpe

CTOK peK, ONMpeeNsromnii TOBEPXHOCTHBIM MPUTOK BOABI K MOPIO —
OCHOBHAsI MIOJIOXKHUTENIbHAS COCTaBIIsomast BogHOro Oananca. B Kacnmiickoe
Mope BrajgaeT okojao 130 pek, HO OCHOBHOW O0BEM CTOKA MPUXOJUTCS Ha
pexu Bomra, Ypain, Tepek, Kypa, Cymnak, Camyp, peku upaHckoro noodepe-
xbst. [Ipuaem 80 % obmiero croka B Kacnuii mocrasisier Boxra, kotopas B
3HAUYUTENILHON cTeneHn onpeaenseT konebanus YKM. Ha orpomHoit Teppu-
Topun Oacceitna Kacnuiickoro Mops, 3aHUMArOIIEro IUIOMAAb OKOJIO
3,5 MitH KM%, XapakTep naHamadTa, KIMMAaTHYeCKHe yCIOBHS M THIIBI PeK
BechbMa pasHsATcsa. HecMoTpst Ha 0OMMPHOCTh KacUiCKOro OacceliHa, TOJb-
KO OKOJIO 62,6 % ero miomaan MpUXOIUTCs Ha CTOYHBIE OO0JIACTH, OKOIIO
26,1 % — Ha 6eccTouHbIe, a TUIOMAAb camMoro Kacmiickoro Mopsi COCTaBIISI-
er 11,3 %.

AHanu3 MHOTOJICTHUX KOJICOAHUH CTOKa OCHOBHBIX PEK, BIQJIAIOIIUX B
Kacrmmiickoe Mope, 1MO3BOJIS€T BBIASIUTH TPU XapaKTEPHBIX IMEpHOAa, Tpa-
HUIBI KOTOPBIX OMPEENAIOTCS KPYIHBIM THAPOTEXHHUYECKUM CTPOHUTEIh-
CTBOM M M3MEHEHUSIMH BOAONOTpebieHus B OacceliHax pek. Jlo cepenuHsbl
1950-x 1T. pexxuMm cToka pek Kacmmiickoro 6acceiiHa MOXKHO CUMTATh €CTe-
CTBEHHBIM, TaK Kak MOCTpoeHHbIe B 1930-¢ roapl BOAOXpaHWIUIIA HE OKa-
3BIBANIM Ha HEro cymiecTBeHHOro Biusaus. C 1932 mo 1952 r. meficTBoBaio
OJTHO KPYITHOE BOAOXpaHMIUIIEe — PHIOMHCKOE, MPAKTUYECKH HE OKa3bIBaB-
1ee BIUSHUS Ha BOJHBIN pexkum Hukueit Bonru.

Bropoii nepuoxa cBA3aH ¢ MHUKOM CTPOHUTEIHCTBA KPYMHBIX BOJIOXPAHU-
JUII Ha pekax, Bhnagaroumx B Kacnuit, mpexae Bcero Boaru u ee mputoka
Kampl. On npumencs Ha 1950-1970-e ronpl. 3a 3T0 BpeMs MOSBUIOCH -
BITh BomoxpaHmmwmil (Tadn. 6.1). CTok pek cTan 3aperyJInpOBaHHBIM, YTO
MIPUBENIO K CYIIECTBEHHOMY H3MEHEHHIO THMApOJIoTHYecKoro pexkuma Kac-
MUKACKOrO MOPSL.

B nHacrosmee BpemMsi BOZOXpaHIIIUINA €CTh Ha BCEX pPeKaXx, BIAJArOIINX
B Kacmuiickoe Mope, 3a uckimouenueM Tepeka. Tpernii mepuoxa ¢ 1970 r. mo
HaCTOsIIee BpeMsl — MEPUOJ 3apEryIUPOBAHHOIO PeXUMa U MHTEHCHUBHOIO
BOJONOTPEOICHNUS PEYHBIX BOJI.
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Tabnuua 6.1. OcHOBHble CBeeHNs1 0 BOAOXpaHUNuLLax B 6accenHax
pek Kacnuiickoro pernoHa [70]

Qs x - © =
Pexa |Bopoxpanunu-|3 ¥ 3 A s 2 % 2 Twun
3 30 o 3 . T .
we x é Q gI;_NE S Ea perynum-
§ g |2 g ‘._2, ] g 3 % 2 poBaHus
= cC
£5| § |F 3 | =89
Bornra ViBaHbkoBckoe |3122 | 1937 327 1,12 0,81 CE30H.
Yrnnyckoe 2973 | 1939- 249 1,25 0,81 HeOenbH.,
1943 CYTOYH.
PblGuHckoe 2723 | 1940- | 4550 | 25,42 | 16,67 MHOT.
1955
"opbKkoBCKOE 2283 | 1955- | 1591 8,82 2,78 CEe30H.
1957
Yebokcapckoe | 1947 | 1980- | 1080 4.6 0 CE30H.
1982
Kynbbiwesckoe | 1474 | 1955— | 6448 58,0 34,6 CE30H.
1957
CapatoBckoe 1040 | 1967— | 1831 12,9 1,8 HedenbH.,
1968 CYTOYH.
Bonrorpagckoe | 540 | 1958- | 3117 31,5 8,3 HeaenbH,
1960 CYTOYH.
Kama Kamckoe 938 | 1954— | 1915 12,2 9,2 CE30H.
1956
BoTkuHckoe 566 | 1961— | 1120 9,4 3,7 CEe30H.
1964
HwxHekamckoe — 1978- | 1000 2,8 0 -
1979
Ypan BepxHeypanb- | 2324 | 1964 75,5 0,6 0,6 CYTOYH.
ckoe
WpuknuHckoe 1810 | 1958- 260 3,3 2,8 MHOT.
1966
Cynak WpraHarickoe 185 | 1996— 18 0,7 0,4 CE30H.
2008
Yupkelickoe 140 | 1974- 42,5 2,8 1,3 CE30H.,
1976 MHOT.
Kypa LLlamxopckoe — | 1981- | 115 2,7 - -
1982
MuHreuaypckoe | 654 | 1953— 605 15,7 8,2 MHoOT.
1959
Apakc ApakcuHckoe 506 | 1970- 145 1,35 1,15 CEe30H.,
1971 MHOT.
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PerynupoBanue croka BOJOXpPaHWIMILIAMH W3MEHUJIO BHYTPUTOIOBOM
BOJIHBIIN pexUM HU30BbeB U ycTheB Bonrn, Cynaka, Kypsl u B MeHbIIel Me-
pe Ypana. l3MeHeHune pexnMa CE30HHOTO NMPUTOKA B MOpE IOBIHUSIO Ha
Ce30HHBIN X0/ ypoBHs Kacnmiickoro Mopsi — BECEHHE-IETHUM MaKCUMyM
HECKOJIBKO CTJIQJWJIICS, 3HAUeHHS YPOBHS MOPS B 3UMHUI IIEpHO]T OKa3aJHCh
MOBBIIICHHBIMHU.

CratucTuyecKkue XapakKTepUCTUKH CTOKA OCHOBHBIX PEK, BIIAJAIOLIUX B
Kacnmiickoe Mope, B XapaKTepHBbIE TTEPHOIBI PEACTABICHBI B TA0I. 6.2.

Tabnuua 6.2. XapakTep/CTUKM CTOKa OCHOBHLIX pek, BnagatoLwmx B Kacnuiickoe
Mope B XxapakTepHble nepuogs! [70]

Peka Mepuoa O61Lem cToKa, Km?
cpeaHun MaKkcuMarnbHbIN MUHUManbHbIN
Bonra 1930-2005 236 328 162
(1994) (1973)
Ypan 1930-2005 8,49 20,59 2,86
(1948) (1937)
Tepek 1930-2005 9,26 13,6 6,43
(1932) (1986)
Cynak 1930-2005 473 7,76 2,69
(2002) (1996)
Kypa 1930-2003 15,24 25,83 6,81
(1963) (1986)

CoracHo Tabm. 6.2, cpedHuil CYMMapHBIH CTOK IIATH paccMaTpHBac-
MBIX pek 3a mepuos 1930-2005 rr. pasen npuOnusuTenbHO 273,7 KM/TOfI.
Ecau, cormacuo [70], BOOHBIN CTOK Bcex pek, Bnagaromux B Kacnuid, cuu-
TaTh 3a 1930-2005 IT. paBHBEIM 288 KM°/TOJ, TO HA JONIO MATH OCHOBHBIX
PEeK IPUXOIUTCS 0KOJIO 95 % CTOKa M TOJIBKO 5 % Ha JI0JI0 BCEX OCTATBHBIX
peK.

Ha puc. 6.1 npencraBieHsl Tpaiku MHOTOJIETHETO XOZa CPEIHEr0/10-
BBIX PacX0l0B BOJIbI C JMHEWHBIMH TPEHJIAMU M Pa3HOCTHBIE MHTEIPAIbHBIC
KpPUBBIC MOAYJIBHBIX KOA((HUIIMESHTOB I'OJJOBOIO CTOKA JUISl TSTH OCHOBHBIX
pex.

3a Bech mepro ruapoMeTpudeckux Habmoaenui (¢ 1881 r.) B koneba-
HUSIX ToA0BOro croka HuxHel Bojru MOXHO BBIAENIUTH HECKOJBKO Xapak-
TEPHBIX MO BOAHOCTH KIMMATUYECKHUX MeprooB. COrllacHO MPUBEIACHHBIM
maHHeM B [70], mMamoBomHBIMH Tomamu Obmt 1904-1913 (224 KM3/r0,u),
1919-1921 (195), 1930-1940 (195), u 1959-1977 (219), 1971-1977 (199), a
MHOTroBOZHBIMH — 1881-1889 (279 xm/rox), 1914-1918 (278), 19221929
(291), 1978-2005 rr. (268). Cpenanmu 1o BogHOCTH OBLTH TOABI 1890—1903
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(242 xv’/rox), 1941-1958 rr. (252). ManoBoase 1950—1960-x rr. cBA3BIBA-
€TCsl C BOJOXO3SIMCTBEHHBIMUA MEPOIPUATUSAMHU H, B MEPBYIO O4Yepeilb, C 3a-
MOJIHEHUEM KPYITHBIX BOIoXpaHuauil Bomkcko-KaMckoro kackasa.
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Puc. 6.1. MHOroneTHue nsMeHeHus cpeaHeroqoBbIX pacxofos Boabl (1)
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Puc. 6.1. MHoroneTtHne nsMeHeHnsi cpeaHerofoBbIX pacxonos Boabl (1)

C NNHEVHbIMK TpeHAamu (2) n pasHOCTHbIE NHTerpasbHble KpUBble MOAYMb-
HbIX KO3hpMLUMEHTOB rogoBoro crtoka (3): Cynak — Cynak (r), Kypa —
CanbsHbl (g) [70].

HauGonee omryrumoe anTpomnoreHHoe BosfaeiicTBue Kacmwmiickoe mMope
CTaJI0O HCTBITHIBATh B IOCIEIHUE AECATUIETUS Ipoluioro crojeTtus. Pomb
AQHTPOMNOTCHHBIX (PAKTOPOB B M3MEHEHHH THJIPOJIOTUIECKOTO PEKUMA PEK He
OJIMHAKOBA: B JIOBOCHHBIE I'OJIbl YMEHBIIEHUE PEYHOIO CTOKA IPOUCXOIUIIO
3a CUeT MPOBEICHMS arpoTEeXHUYECKUX MEpONpHATHil B OacceiiHe Mops, B
1950-1960-¢ rr. HanboOMBIIEMY CHHKEHHUIO MIPUTOKA K MOPIO CIIOCOOCTBOBA-
JU B OCHOBHOM COOpY’K€HHE M SKCIUTyaTalus BoJoxXpaHwiuil, B 1970-e u
HOCJIENYIOUINE robl BEAYLIYIO POjb UIpajo opomaeMoe 3emieaenue. CTok
noytu Beex pek Kacnmiickoro 6acceitna k Hadany 1970-x rr. Obln 3aperynu-
poBaH. BerencTBue u3bsATHS pEeUHbIX BOJ HA XO3HCTBEHHBIE HYX/IbI IPUTOK
Box B Kacnmiickoe Mope ymeHbpIIMiICs Ha 8 % IO OTHOIIEHUIO K HOPME IIpHU-
TOKa B €CTECTBEHHBIX YCIOBUsX. 3a mepuox ¢ 1956 mo 1990 r. mputok Boxg
yMeHbIIWIcA Moyt Ha 12 %.

B 1930-¢ IT. mpoIIIOro Beka MOpE HeIOMOIydHIo okono 50 kv’ ped-
HOMl BOJBI, a B IEPHOJ HAMONHEHMs BojoxpaHmwmmm 350 kM. Bcero c
1936 r. mo HacTosAmIee BpeMsi CyMMa 0€3BO3BPATHBIX U3BATUH PEYHOTO CTO-
Ka cocTaBmia cBbime 1000 kM®, 4T0 MOXKeET GBITH COM3MEPUMO C TPEXJIETHUM
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CTOKOM peK B MHOTOBOJHBIX ycloBusiX. B Oaccelinax Tepeka, Cynaka u Ky-
PBI CHIDKEHHE BOAHOCTH MPOU3OIIIO TIABHBIM 00pa3oM B CBS3H C Pa3BHUTH-
€M IUIomael OpoIIaeMoro 3emMieeNvs. [ 0JoBOi CTOK ATHX peK CHU3WIICS
K cepeaute 1970-X IT. 0 CpaBHEHHUIO CO CTOKOM B €CTECTBEHHBIX YCIIOBHIX
Ha 17-25 %.

Kax yxe yka3pIBaioCch, 3HAUMTENFHYI0 YacTh OCHOBHOTO O0BeMa Io-
BEPXHOCTHOTO CTOKa B Mope cocrtaBiser Bomra (mo 80 %), mons croka
OCTaJbHBIX PEK HEe3HaYuTenbHa: Ypai — okoio 5 %, Tepek, Cynak, Camyp —
B cymme 10 5 %, Kypa — okono 6 %, CTOK pek MpaHCKOro MoOepexbs, Ma-
nbix pexk KaBkasa u npounx cocrasiseT 4-5 % (Tabdm. 6.3).

Ta6nuua 6.3. [Jons NOMecs4HOro CToka OTAENbHbIX peK B 06LLeM
NOBEPXHOCTHOM cTOKe BoA B Kacnuickoe mope (%) [70]

Peka- [Crtok | I | I [ [ IV|V |vI|vi|vin|Ix| X |xi|Xxu|Cpea.
cTBOp roa
Bonra— | Makc. [ 90 |89 85|84 (93|94 (90|88 (8991|8993 90
OyboBka | MuH. | 67 |66 | 51|45 |72 |68 |61 [61|59|63|64|55| 61
cpen. |80 |80 |70 |68 |84 |88 |78 |78 (77|80 |82 |78 80
Kypa — makc. | 13|16 [ 21|27 10|12 |15|12|15|18 |16 |24 | 17
CanbsiHbl | MMH. | 5 | 4 | 5| 3 | 1 1 21213322 3
cpen. | 9 |8 |10|10| 5| 4|5 |5|6|7]|6|1]| 6
Tepek— |makc. | 5 |5 |7 | 4| 3|6 |14|16|13|8 | 7 |[10| 8
Kaproman-"yyy T4 1 [1 [ 1113522212 2
cran cpea. | 3|3 | 3|2 |1 |2 |6|8|6|4|3|4] 3
Ypan— |Makc.| 2 |3 |3 (24(14|8 | 4|5 |5|5|4|5]| 7
KyLuym MuH. | O oo 210111111 1
cpea. |1 |1 |1|8|6|2|3|2|2|2|1|2]| 3
Cynak— |Makc. |2 | 2| 2|2 |2|6|10|7|8|6|3[3]| 4
Mwuatnbl MWH. 1 0O 1 1 1 3 1 1 1 1 1 1
cpea. | 1 1 1 1 1 214141421 2 2
makc. | 1 |1 |13 |1]2|3|3 2|3 |1]2] 2
ng(yp‘ mn. [0 0| o0o]|o]ofol1[1]ololo]o] o
cpea. |1 |1 |11 ]o 1211111 1
WpaHckne | make. | — | — | — - - == =1=-1]-1-=
peku 1 MH | — T -1 =--1=-1<Z
ﬂ":;mype' cpen. | 6 | 7 (15|11 3|1 |3|2|4|4|6|5]| 5

B nipuxoHOM YacTy BOJHOTO OajlaHCa PEUHOW CTOK JIOCTHTaeT B CPell-
HeM 74—85 %, mpu 3TOM B MHOTOBOJHBIE MEPUOABI 3Ta HOJS BO3PACTAET,
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a B MaJIOBOJIHBIE — yMEHbIIaeTcsa. Ha J0or0 BOMMKCKOTO CTOKA MPUXOAHUTCS
okoisio 80 %, mo3ToMy KojeOaHUS YPOBHS MOpPS B 3HAYUTEIIBHOM CTENCHH
00YCIIOBJICHBI €0 U3MEHYHBOCTHIO.

AHanu30M MHOTOJIETHUX KoJieOaHnH cToka Bonrm 3aHnMannch MHOTHE
uccnenoparenu [16, 21, 29, 52, 60, 63, 70, 73]. [Ipu pacuerax BoaHOTO Oa-
naHca Kacnuiickoro Mopst MHOTOJICTHUH MEPHOJ CTOK Boaru o0bIYHO ompe-
JeNSIeTCs TI0 THAPOMETPHUIECKOMY CTBOPY Y T. Bonrorpazna (Jly6oBka), pac-
noyioxxeHHoMy Ha paccrosauu 500 kM oT Mops. Ha stom ywactke Bonra
MPOTEKAET B 3aCYLIJIMBOM 30HE U HE UMEET NMPUTOKOB. B 10710BOABE B MTOIMIME
Y JIeNbTe UIMEIOT MeCTO OOJIbIIKE MoTepy Ha ucrnapenue. [nomans moiMel u
JIeTBTH COCTaBIAET 25 Thic. KM2. ['0710BO€ KOTMYECTBO OCAIKOB JJIs TIOHMBI
paBao 370 MM, mns AenbThl — 260 MM (3MMOM MEHBIIE, Y€M JIETOM). OJTH
JIAaHHBIC HE YYUTHIBAIOT BPeMs JOOETaHUsl BOJIBI O MOpSs, MIOTEPIO BOJKI Ha
¢unpTpanMio, WCIapeHWe W XO3SJHUCTBEHHBIE HYXAbl B BomKcko-
AXTyOUHCKO#H moiimMe.

Henbra Bonru B mepuon majaeHusi ypOBHS MOPSi MHTEHCHBHO pocia B
pe3ylbTaTe OTJIOKEHHUS PEYHBIX HAHOCOB W MPUCOCTUHEHHS K JIENbTe 00-
COXINMX yYacTKOB THA B3MOpPHS. llpm cTaOmimbsHOM CTOSHUHM ypOBHS (TIEpH-
on 1863—1914 rr.) nuHeliHOe HapacTaHue AENbTHI cocTaBmio 94 m/roxa. 3a
nocnenytoume 11 nmer npu nagenuun ypoBHS Ha 0,4 M romoBOd mpUpOCT
IenbTHl yBenmauics 1o 190 M, a npu mamenun ypoBHs Ha 1,45 M B 1927—
1940-x rr. go 370 m. C 1936 mo 1977 r. mmomans aensThl Bonru 3a cuer
CHIDKEHHMs YPOBHs BeIpocia ¢ 9000 1o 11580 kv, TTosToMy B OLIEHKE BeH-
YUHBI TTOTEPh BOABI Ha y4acTke OT [lyOOBKM 1O MOpS JaHHBIE Pa3InYHBIX
aBTOPOB CHIBHO pacxomsrcsa. 1lo HEKOTOPHIM JaHHBIM, IOTEPH BOJDKCKOTO
ctoka B genbte ¢ 1940 mo 1990 r. coctaBnisiiu B cpeiHEM OKOJIO 8,0 KM>/TOI.

Pacuersr notepps croka p. Bonru Ha ydactke oT Bonrorpama mo ycths
10 pasHEIM aBTOpaM cocTasiseT o CokonoBy — 9 kM, Bpermany — 5 Kk,
AnomnoBy — 2,83 km’, Kysuny — 6,04 xm*, BoukoBy — 13 km’. Kax BuzHO,
pasnuuust MoryT gocturath 30 % u Oonee. DakTuueckune MOTEpU BOJIBI B
JIeNTbTE MOTYT OBITh BBIIIE PACCYNTAHHBIX 3HAYCHUH. ITO MOXKET OBITH CIIe-
CTBHEM HEJOCTATOYHO HAJIEKHBIX PaCUETOB, OTCYTCTBHSI IOCTOBEPHBIX CBE-
JICHHI 110 3aJIMBAEMOCTH MOWMBI U JISNBTH U WHOWIBTPAIIMU BOJBI B TIOYBY,
a TaKKe HeydeTa UCTIapEHUS C Pa3InYHbIX YTOIHN.

Bonpmioe BrnusHME HA NETFTOOO0pPa30BaHHE OKAa3bIBAET ACSTEIHHOCTH
yesioBeka. UeloBeK BMEIIMBACTCS B MPOIIECCHI IEIbTO00PAa30BaHuUs HE TOJIb-
KO KOCBEHHO, HO U MyTeM THAPOTEXHUYECKOTO CTPOUTEIHCTBA B DacceiHax
PEK, U3BATHS YacTH CTOKa Ha OPOIIEHHE, MpeTHAMEePEHHO CO37aBasi HOBbIE
pedHbIe pyclia, CIpsSMIISIl BOAOTOKH PEK, MPOKIAIbIBAs KaHAIbI. B pe3yib-
TaTe€ YMEHBIIAETCS CTOK BOJBI, U3MEHSIETCS] €r0 BHYTPUTOJOBOE pacIlpese-
nenue (tabm. 6.4).
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Ta6nuua 6.4. CTok 1 ero notTepu B HN30BbsIX Pek BaccelrHa
Kacnuiickoro mops [70]

Peka Mputok BHe 30HbI | MoTepu B HMXHem | Mputok B mope,
c¢opmMunpoBaHus, TeyeHun KM3
Km3 Km® %
Bonra 242 13,7 5,7 229
Ypan 8,7 1,5 17,1 7,2
Tepek 9,1 2,4 25,8 6,8
Cynak 55 1,3 242 4,2
Camyp 2,0 0,3 15,1 1,7
Kypa* 16,0 0,4 2,7 15,6
MobBepexbe UpaHa 16,1 54 33,4 10,7
Mexaypeube 3a- 2,3 1,1 47,8 1,2
nagHoro 6epera
Bcero 302 26,1 8,6 277

MpumedvaHune: * ana Kypbl pacyet no ctBopy y noc. CanbsiHbl, NPUTOK B MOpPE BbINOM-
HEH C y4eToM KornekTopos (1,3 km®/rof)

K.M. CvupraoBa m O.U. llepemereBckas [67] mid TpHOIMKEHHOTO
pacueTa NoTepb BOALI B ACIIBTC Bonru ncnons3oBanu OMITUPUYCCKYIO 3aBU-
CUMOCTh

0,=00340, +022, (6.3)

rae O, — norepu BoAsl B nensre Boaru; QO - 00BEM BOJDKCKOTO CTOKA B

HmxkHeM Obede Bomrorpaackoit '9C. KoadduiueHT koppensiuu paBeH
0,82.
Bonee Tounble pe3ybTaThl MOIYYAIOTCS IO 3aBUCUMOCTH [68]

0, =0,0340; —0,01P, +14, (6.4)

rae P, — Koiau4yecTBO 0caskoB B AcTpaxaHH (B MM) 3a IIEPUOJL C alpesis 10

okTA0ph. Koaddumment xoppemnsamuu paBer 0,88. ObecreueHHOCTh HEBBI-
xo/a ommubok 3a 1 km’/roa cocrapiser 83 %.

3aMBIKaIOLIN THAPOCTBOP Ha peke Ypan 1o 1972 r. Obu1 pacnonoxeH
B 200 KM OT MOpCKOTO Kpasl NeNbThI, 3aTeM IepeHeceH B c. MaxamoOer,
Haxojsmeecss B 145 kv oT AenbThl. CpeTHEMHOTOJIETHHE TOTEPU CTOKA B
JeTbTe 3a BpeMsl MHCTpyMEHTanbHbIX Habmoxenuit (1936—-1990 rr.) cocra-
puin 0,4 kMm>/roj. Thiomans BojiocOopa p. Ypai paBHa 235 ThIC. KM

Crok Tepeka, OTIMYAIOMIHIACS OOJNBITUMH €CTECTBEHHBIMH KOJICOaHMSI-
MH, 32 TOCIICTHUE TOABI CymecTBeHHO m3MeHmics. JJo 1973 r. ctok Tepeka
nocTymnain uepe3 y3kuil Yakanuelid npoiauB B Kuznsapckuii 3anuB CeBepHOTo
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Kacmms, a ¢ 1973 r. menocpeacteenno B Cpemnuit Kacrimii gepes mckyc-
CTBEHHYIO MPope3b ArpaxaHCKoro moiayocTpoBa. B Hacrosinee Bpems Tepex
BIIaJ]aCT B MOPE OOLIUM PyKaBOM Ha OTKPBITOM HoOepexbe. [loTepu croka
MeXTy cTaHuIei KapramHckoil 1 ycThbeM paBHBI IPHOIN3NATENHHO | KM .

3ambikatonuii TuapocTBOp peku Cyliak pacrloioKeH B Mmoc. Muatisl B
123 kM ot yctbsa. Cynak Bmajaer B Mope, 00pasysi OJHOpPyKaBHOE pyciio. B
1957 r. pexa amxke noc. ['maBubii Cynak Oblla HalrpaBJieHA 110 UCKYCCTBEH-
HOW Tpope3n Ha I0ro-BocTOK. [loTepw cTOka MeXIay CTBOPOM W MOpEM He
YYUTBIBAIUCH, TAK KaK CTBOP PACIIONOXKEH HEAANEKO OT YCThSI.

Usmepenne pacxogo Camypa MPOBOAMTCS IO THAPOCTBOPY Y C. YCyX.
[Totepu cToka Mexay c. YCyX M yCTbeM pPEeKH HE3HAYUTEIbHBI, TO3TOMY B
pacdeTax OHH HE YUUTHIBAIOTCS.

Pexa Kypa Bmamaer B Mope AByMsI pyKaBaMHU: IOTO-BOCTOUYHBIM, O KO-
TOPOMY B MOpE IOCTyMaeT okoyo 95 % cToka, u ceBepo-BocTOUHBIM. Pacxo-
JIBI I3MEPSIOTCS Ha TUAPOCTBOPE B TT0C. CanbsHBI, HAXOAAIIEMCS Ha PacCTo-
SSHUM 78 KM OT BEpIIMHBI YCTHEBOH 00JIACTH M 85 KM OT MOPCKOTO Kpas
JIeNBTHI.

JlaHHBIX 00 00BEMe CTOKa PeK MPAHCKOTO MOOEPEKbsl U MEKIYpEUnit
Mayio [35], mo3TOMy MpH pacueTax BOAHOIO OajaHca 3Ta BEJIUYMHA TPUHH-
Majachk MOCTOSIHHOM, paBHOH B cooTBeTcTBUU ¢ AaHHbIMU C.C. PeMuzoBoit
14 xkm/rop.

Cpenusiss BemWYMHA TIOBEPXHOCTHOTO pedHOro mputoka B Kacmuii B
XX-XX1 BB. cocTaBmia 0koio 300 KM>/ro, H3MEHSSACh B OTACIBHBIC TOMIBI
ot 200 (1996 1.) 10 459,8 kM (1926 T. — ¢ IKCTpeManbHBIM CTOKOM Bonrn).
Cpennmii 06beM peuHoro croka (315 KM*/ron) 3a TepHOI HENpPEepHIBHOTO
noabeMa ypoBHs Mopst (1978—1995 rr.) MokeT OBITH COMOCTABUM CO CTOKOM
B MHOTOBOJIHEIN nieprona Hadanma XX Beka. B ormensabie Toas! (1979, 1990,
1991 1 1994 rr.) ero BenmumHa O6blTa Gonee 350 kM°/roa. B ecTecTBEHHBIX,
HE HapyIICHHBIX aHTPOTIOTEHHOU JEATEIHHOCTBIO YCIOBHX, IPUTOK COCTA-
Bun 661 380-390 KkM’/ros. DTO COOTBETCTBYET CTOKY 3—4%-HOii 0becreueH-
HOCTH TIPY CPETHEMHOTOJIETHEH HOpPME €CTECTBEHHOTO NMPHUTOKA K MOPIO 3a
1900-2012 rr., paBHoii 300 km*/rog.

CpeTHEeMHOTOJIETHSISI BEJIMYMHA CTOKAa Boyrm (HOpMa eCTEeCTBEHHOTO
CTOKa) COCTaBHWJIA 3a TIEPUOJ WHCTPyMEHTaJ bHBIX HaOmromeHnit (1881—
20121r.) okomo 250 km’/ron. Takoif ke 00BEM BOIKCKOTO CTOKA
(248,2 xm*/ron) moctymnan B Mope ¢ 1996 o 2010 r., a ¢ 1978 o 2010 . ero
cpenHuii 00beM gocturan 262,3 kM>/roa. B aTor TIepUO HAMOOJBIIAN CTOK
(340,7 xm®) mabmonancs B 1994 r., a manmensmmii (177,6 km’) — B 1996 1.
B ecrecTBEHHBIX, HE HAPYIIEHHBIX XO3IMCTBEHHON EATEIBHOCTBIO YCIOBU-
sIX, CTOK Bonru mor Obl1 jocTuraTh 1 00Jiee 3HAYUTEIBHBIX BEJIUYHH, B CPE/I-
HeM Ha 20-30 kM> (mo 330 KM3/roz[). MHOTOBOJTHOCTh peK HaOIogaNach
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B YCIOBHSX, KOT/a IUIOMAAh MOPCKOM aKBaTOpWM COKpaTHjiach Ha
50 ThiC. KM IO CPaBHEHHIO ¢ HayagoM XX CTOJETHS, YTO M ONpEIEeTUIo
3HAYUTENILHBIA U MHTEHCHBHBIN MOJBEM YPOBHS 38 KOPOTKHI OTPE30K Bpe-
MeHH. Pa3zHuma Mexay MakCUMalbHBIM ¥ MUHHMAaJbHBIM O0OBeMaMH CTOKa
BCEX PEK COCTaBWIA OKOIO 260 KM’/TO, YTO COOTBETCTBYET H3MEHEHHIO
YPOBHSI MOPsI IPUOTU3UTEHHO Ha 1 M.

C navana XX croneTust OTMEYanach TEHACHIUS COKPAIIEHHS TIOCTYTIa-
FOIIETO B MOPE PEYHOTO CTOKA. Tak, MHOTOBOJHBIHN TTePHOI, HAOFOaBIIIHIA-
csi B Havyasne npouutoro cronerus (1900-1929 rr.), cmenmics karactpodu-
YecKoM ManoBOAHOCThIO Bonru u Ypana B 1930-e rr. Bomxckuid cToK co-
kpatuicst B 1930-1941-e rr. Ha 50 KM’/TO IO CPAaBHEHHIO C IIPEIIECTBY-
oM repuogoM. Haunbosee katacTpouyeckuiit xapakTep MajOBOIAHOCTH
otMeuancs B 1930—e rr. B BocTouHOM mojoBuHe Oacceitna Bousru, B 0Oac-
ceitne Kampbl, ctok kotopoii coctaBisieT 50 % oObema BODKCKOro cToka. B
OacceitHax BepxHeil Bonrm m Ok MajoBOJHOCTh, YCTaHOBHBLIASACS B
KpaifHe 3aCyIUINBBIX YCIOBHIX, CKa3alach B MEHBILIEH CTEIEHH.

OcHoBHas poib B (hOPMUPOBAHUHM MHOTOJIETHEH M3MEHUYMBOCTH CTOKA
pPEeK TPUHAIEKAT KPYMHOMACIITA0OHBIM aTMOC(epHBIM MporeccaM. M3me-
HeHHe KIuMaThudeckux yciaoBuid B 1940-1950-e rompr criocoOCTBOBANIO yBe-
JUYEHUIO YBIIAXXHEHHOCTH W, KaK CJICJICTBHE, MOBBIIICHUIO BOJAHOCTH DEK,
qTO0 HamboJyiee SIPKO TMPOSIBUIOCH B BOJOCOOPHBIX YaCTSIX BOJDKCKOTO Oac-
ceiina: Bepxueit Bonru, Oxu u Kambl. B 1941-1948 rT. 00beM cTOoKa Bosnru
3HAUYUTENFHO YBEIMYMIICS, YTO CYIIECTBEHHO 3aMEIJIMIIO TEMITbI CHUKEHHS
ypoBHs Mops. Ha puc. 6.2 mokasan rpaduk 4ricia qHe ¢ OCHOBHBIMH (op-
MaM# aTMoc(hepHOH UPKYJIAIHKA U cToka Boiru 3a mepuoxn ¢ 1972 mo 2012
ro/.
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Puc. 6.2. Yncno gHen ¢ OCHOBHbIMKU hopMamMu aTMOCEPHON LIMPKYNALMK 1
cTok Bonru 3a nepuog ¢ 1972 no 2012 r. [73].
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B nepByto nonouny 1970-x 1T. B 6acceitne Kacrms crmosxunnck HeOma-
TOTIPHUSATHBIE B TUAPOJIOTHYECKOM OTHOIICHUH YCIIOBHS, aHAIIOTHYHEIE TIEPH-
oxny 1930-x rr. B 3acynuuBbIx yciaoBuax 1970-X IT. mpon3omio pe3koe mna-
JIeHWE YPOBHS MOpS, BBI3BAaHHOE KpailHel MajOBOJHOCTHIO peK, TJIABHBIM
obpaszom Bonru. B 1970-1977 rr. B Mope MOCTYyNajio B CPEAHEM OKOJIO
240 xM*/rox PEYHBIX BOJ, YTO 3HAYUTEIBHO MeHbIne, 4eM B 1930-¢ rr. O0b-
eM ctoka Boxaru cokpatuicsa B cpegHeM o 207 KM>/roj (4TO TIpaKTHYECKH
cooTBeTcTBOBaIO CTOKY B 1930-1941 11.) M 661 Ha 8,5 % HmKe cpemHe-
MHOTOJIETHEN HOPMBI.

B xonme 1970-x rr. knmumaTrueckue ycioBus B Oacceiitne Kacnmiickoro
MOpS Pe3KO M3MEHIINCH, 9TO CIIOCOOCTBOBAJIO YBEIIMYEHNIO 00BEMa CTOKa,
00YCIIOBJIGHHOTO 3aMETHBIM POCTOM aTMOC(EPHBIX OCaJKOB B BOJIOCOOPHOM
Oacceline Bonru. DTo npuBeno K 3HAYUTEIIEHOMY TOBBIIICHUIO YPOBHS MO-
psi, KOTOpoe Hayainoch B 1978 r. u HenpepbIBHO PoJoxKanock 18 ner.

BHyTpurogoBoe pacmpeseneHie oOIIero MmoBEPXHOCTHOTO IPUTOKA B
MOpe, HECMOTpsI Ha pa3iuyue (U3UKO-TeorpauuecKux YCIOBHH PEUHBIX
0accefHOB M OCOOCHHOCTH TOJOBOTO XO/a CTOKa OTAEIBHBIX pPEK, IMOYTH
MTOJTHOCTHIO COOTBETCTBYET BHYTPHUTOJIOBOMY pacIpeielieHnI0 cToka Bonrm.
B ce3oHHOM X0/1€ BOMIKCKOTO CTOKAa BBIACISACTCS MaKCHMyM B Mae-WIOHE B
TIEPHUO IPOXOXKACHUS MMHKA TOJIOBOMbS. B 3TO BpeMsi B MOpe exXeMeCSqHO
moctynaet ot 13 10 26 % romoBoro odbemMa CToKa.

3aperynupoBaHue pEYHOI0 CTOKa B Oacceline Kacmwmiickoro mopst mpu-
BEJIO K U3MEHEHHUIO €ro roI0BOr0 X0/1a U HEKOTOPOMY CTIaKHUBAHUIO CE30H-
HBIX KOJIeOaHWH YpOBHS MOpsi. B COBpEeMEHHBIX YCIOBUSX IIOJIOBOJIEE Ha
Bonre HaunHaeTcs Ha MeCSII-TIONITOPa PaHbIIE U IPOXOJUT OBICTPEE, YEM 10
cepenunbl 1950-x rr. Tak, no ounenkam ['TU, ymeHbiieHue o0beMa CTOKa
BECEHHETO0 N0JI0BOAbs Bonru 3a 1960—1980 rr. cocTaBuio B CpeIHEM OKOJIO
50 kM’/roz1. Hanbonpinee cHmkeHne 06beMa BECEHHETO TOJIOBObS (OKOJIO
70 kM) Habmoaanock B 1964 r., Haumensmee (okono 30 km’) — B 1973 1.
Crnenyer OTMETUTH TaKXkKe, YTO MHTEHCHUBHOCTD MOJOBOJbS U HACTYIUICHUE
€ro MaKCHMyMa OTpPEAENSIOTCS BOJHOCTHIO peK. B MHOrOBOAHBIE TOIBI
HaOJo1aeTCs 0oJiee paHHee MPOXOXKICHUE MUKa T0JI0BOAbS U HAMOOJIbIIIAs
€ro MHTEHCUBHOCTE. VccnenoBanue MeXroJoBoi H3MEHYMBOCTH CYMMAapHO-
O PEYHOrO0 CTOKa 3a XapaKkTepHbIe OTPE3KH BPEMEHHM II0KAa3ajo, dYTO
HanOoJIbINIasl U3MEHYHBOCTL HabJf0/1aach B MHOTOBOMHEIN meprox 1900—
1929 rr., HamMeHbIIasi — B COBPEMEHHBIM MHOTOBOJHEBIN mepuox 1978-
1995 rr. Ce30HHas U3MEHYMBOCTh PEYHOIO CTOKA BO3PACTAET B MHOTOBOJI-
HBIE TOJIBL.

IIponomKuTeNbHOCT BOKCKOTO MOOBOABS 3a 1947—1990 rr. cocras-
nsana B cpeaHeM 86 nHeit (MuHuMyMm 38 nHedt B 1975 1. u makcumym 161
neHp B 1947 1.), 32 3T0 BpeMs B MOpe MOCTYIHJIO OKono 104 kv’ pedHoit
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BogB! (33-236 kM) w10 40 % Tom0BOTO 0OBEMA cTOKA. B mocnemnue ro-
IbI 00BbEM BOJDKCKOTO TOJIOBOJIBSI HECKOJIBKO YBEIUYMIICS IO CPABHEHHUIO C
1970-MH IT., KOTJa OH COCTaBJIsUT OKOJIO 76 KM>/rom, W paBeH B CpegHEM
90 kM’/rozi. MeXronoBble HM3MEHEHHS MPOJOKHTENBHOCTH M 00BbeMa
BOJDKCKOTO TMOJIOBOJIbSI TOBOJIBHO 3HAuMTeNbHBL. Ha (haze mombema monoBo-
JIbs B MOpE MOCTYMAeT B CPEeIHEM OKOIIO 55 KM®/TO]] BOJKCKUX BOJI, Ha dase
cmaga — 51 km*/rog. Camoe paHHee Hayall0 TMOJIOBOJbS HaOIOJaNoCh 16
MapTa 1966 1., a camoe mo3muee — 2 Mast 1964 roga. MeHbIre BCero BOABI
Boutra npuHOCHUT B MOpe B 3UMHHE MECSIBI C ieKadps 1o (eBpab.

B mocnenHue ronel CyNMIECTBEHHO M3MEHHJIACH CE30HHASI MEXKTOJI0Bast
W3MEHYHBOCTh PEYHOTO CTOKA, TIIaBHBIM oOpa3oM Bomru: mpomsomnio yse-
JIMYeHue O00BbEMOB CTOKA B 3UMHHE MeECsIbl (JIekaOpb-(heBpalib) U €ro co-
KpalleHne B MepuoJ] MOoNoBoAbs (Mail-uioHb). Tak, B Hauase XX CTONETHS
(1900-1929 1T.) B Mae-utoHE B MOpE TOCTYNAJI0O B CPEAHEM, COOTBETCTBEH-
HO, 20 % (50 xm*/ron) u 27 % (66 KM*/roa) rofgoBOro 06beMa CTOKA, B HO-
CJeIyIoIKe TOAbl IPOUCXOIUT HE TOJIBKO KOJUYECTBEHHOE €ro M3MEHEHHE
— YMEHBIIEHUE, HO U U3MEHEHHE BHYTPUT0I0BOTO pacipeneneHus. B 1930-
e IT. 00beM Maiickoro cToka cocTaBui 23 % (45 KM/Tof), a HIOHECKOTO —
26 % (50 km*/rom), B 19421977 IT. B 3TH MecsIlbl B MOPE MOCTYTIaj HOYTH
OJIMHAKOBBINA 00BEM BOJDKCKHUX BOJ — 0KOJIO 20 % roxoBoro o0beMa exxeMe-
csauno: 50 kM’/roz1 B Mae u 45 KM*/TOJI B HIOHE.

B nepuon nmoasema ypoBus ¢ 1978 mo 1995 r. mons maiickoro croka
cocTansana 19 % (53 xm*/roj) rooBOro MOCTYILIEHHS, 2 HIOHLCKOTO COKpa-
tunack 710 14 % (37 kv’/rom). O6BbeM 3MMHHX CTOKOB (1eKabGpb-(heBpais)
yBemmamics ¢ 3—4 mo 67 % B 1978-2010 rr. YBenudeHnne 3uMHIUX 00BEMOB
cToKa BoJirum u ux CHMKEHHWE B JIETHHE MECALBI CBUAETEILCTBYET 00 H3Me-
HEHUH XapakTepa IHPKYJAIHOHHBIX IMPOIECCOB B atMocdepe. DTo Takxke
YKa3bIBaeT Ha aKTHBH3AIHMIO TPOIIECCOB B3aNMOICHCTBHS aTMOC(EpPHI U OKe-
aHa W YCWIEHHE AaTJIaHTHYEeCKOIo IepeHoca B OCEHHEe-3UMHHUU CE30H
(puc. 6.3).

CBs13p TpUpaleHN YPOBHS CO CTOKOM B Hamboyiee MHOTOBOJHEIN I1e-
puoxa 19001929 rr. xapakrepuzyercs kodpdurmenTom koppessiuuu 0,84, B
1940-2010 rr. — 0,80, B T. u. 1940-1948 — 0,84; 1949-1969 — 0,73, 1970-
1977 -0, 67, 1978-1995 rr. — 0,75.

6.2.2. ATmocdepHbIe 0CAIKH

B mpuxogHyo 4acth BOJHOTO OanaHca BXOJSAT, B TOM YHCIE, aTMO-
cdepHbIe OCaIKH, BBINIAIAIONINE HA MOPCKYIO TTOBEPXHOCTh. OO0BEM 0CaIKOB
MO0 CPAaBHEHUIO C 00HEMOM PEYHOI'O CTOKA HE3HAUUTEIICH, TIOATOMY MX BIIHS-
HUE Ha MEXTOJOBYIO M CE30HHYIO M3MEHUMBOCTH YPOBHS MEHEE 3HAYUMO.
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Merteoposornieckue CTaHIMH, OCYIIECTBISIONINE HAONIOJCHUS 3a aTMO-
chepHbIME OcasikaMu Ha Kacruu, pacioynokeHbl B OCHOBHOM Ha IMOOEPEKbe
¥ Ha HEKOTOPBIX OCTPOBaX. B OTKpHITOM MOpe HAOJIOJIEHUS 32 OCaJKaMH
MPaKTUYECKH He MPOoBOIATCS. [109TOMY CIOXKHOCTH pacueTa KOJIHYecTBa
aTMoc(epHBIX 0CaJKOB, BHIMAJAIONINX HA IOBEPXHOCTh Kacnuiickoro Mops,
CBsI3aHA TIPEXKJIC BCEr0 C OrPAHUYCHHOCTHIO YHUCIIA METEOPOJIOTUYCCKUX
CTaHIMi Ha mobepexbe Kacmus u ero ocTpoBax M ¢ MOYTH MOJHBIM OTCYT-
CTBHEM JIAHHBIX HAOJIOJICHUH B OTKPHITOW YaCTH MOPSI.
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Puc. 6.3. MHoroneTtHsis cesoHHas M3MeH4YMBOCTb cToka Bonru (km?) (Bepx-
HSIS NaHernb) U MOBTOPSEMOCTUN aTMocepHON Lumpkynsaumum sanagHoro (W)
n BocTtoyHoro (E) Tvnos (B AHAX): B utoHe (a), aHeape (6).

Jns mpubIimKeHHOTO CYXKIEHUS O KOJMYECTBE OCATKOB B OTKPHITOM
MOpe OOBIYHO HCIIOJIE3YIOTCS JIaHHBbIC HAOIIOJACHUN HAa PUOPEKHBIX U OCT-
POBHBIX cTaHIUAX. Ha ocHOBe aHanm3a GONBIIOTO MaTepHraia HaOII0IeHHH
Hayg ocankamu Ha ETP ObII0 yCTaHOBIIEHO, YTO OCHOBHBIMHU ITapaMETPaMH,
OMpPEACTAIOINMU KOJIMYCCTBO BLINNAJAIOIINX OCAAKOB, SABJIAIOTCA TEMIICpa-
Typa BO3AyXa U Ae(QUIIUT BIAXKHOCTH.
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KomnmuecTBo atMochepHBIX 0CaaKoB, BHIIAIAIONINX Ha aKBATOPHUIO MO-
psi, PACCUUTHIBACTCS IBYMsI CIIOCO0aMHU — KaK cpefHeapudmerndeckoe (Miu
CPEIHEB3BEUICHHOE) 3HAYCHUE 110 YUCITy CTaHIIMI U M0 u3orueram. Pesyib-
TaThl, TOTyYEHHBIE M0 TIEPBOMY CITOCO0Y, CYIIECTBEHHO 3aBUCAT OT KOJIMYe-
CTBa BBIOPAHHBIX Il pacyeTa cTaHIui. [I0CKOJIbKY CTAaHIMK PACIIOIOKEHBI
Ha mobOepexbe MOpS HEPaBHOMEPHO, IAaHHBIE MO OCagKaM OTPaXKaloT B
OOJBIIMHCTBE CITy4aeB oporpaduieckue ocoOeHHOCTH paiioHa. KapTer n30-
THET, TOCTPOSHHbBIC PA3HBIMU aBTOPAMH, TAKXKE OTIMYAFOTCS KaK 1O KOJIHYE-
CTBY MCIOJIB30BAHHBIX CTAHIIAN, TaK U IO MOIy4YeHHOMY PE3yIJIbTaTy.

ToYHOCTh OIpeNeICHUs OCAaJIKOB Ha CTAHIUSAX 3aBHCHUT OT ydYeTa CH-
CTEeMAaTUYECKHX IOTPEIIHOCTEH, 00yCIOBIEHHBIX TIOTEpel COOpaHHBIX OCa/I-
KOB Ha CMa4MBaHHE CTEHOK BOJOCOOPHOTO COCYy/a, NCMIApEeHUE U3 COCy/a 3a
BpeMs MEKY BBINMAJCHUEM OCaJIKOB U CPOKOM UX M3MEPCHHUS, a TAKKE UC-
KaKEHHEM TOJISi BETpa OKOJI0 OCaJKOMepa M W3MEHEHHEM B CBSI3U C OTHM
MOJISE TPACKTOPHI MaJeHUS YacTh OcaiukoB. [lpu ompeneneHuu cpemHux
CyMM OCaJIKOB HEOOXOJWMO TaKXe YYUTHIBATh MOMPABKY, CBA3aHHYIO C
MIpUBEIEHUEM JIAHHBIX HAOIIOIEHUH 32 BECh MEPHO K KAKOMY-ITHOO OTHOMY
13 IpUOOPOB: 0CATKOMEPY WIIH JOXKIEMEPY, €CIIA U3MEPEHUST OCAIKOB TIPO-
BOAMIIUCH pa3HbIMu TipuOopamu [10, 11].

3a mociieHue CTO JIeT HauboJblllee KOJIMYECTBO OcaakoB Ha Kacrmu
(oxomno 120 xkm’) Bemano B 1969 r., a HamMenbinee (okono 50 kv®) B 1944 1.
Takum 00pa3om, pazMax MEXTOMOBBIX KOJICOaHWH KOJMUYECTBA aTMocdep-
HBIX 0CaJKOB COCTaBMI 70 KM’, 4TO COOTBETCTBYET M3MEHEHMIO YPOBHS Ha
18 cm. Pacnipenenenne ocankoB Ha Kacrinn nMeeT oueHb ECTPYIO KapTUHY.
HecoBepiiieHCTBO METOJI0B HAOJIIOJICHUS HaJ OCaJKaMH M IOYTH IOJIHOE
OTCYTCTBHE JJaHHBIX HAOJIOICHUI B OTKPHITOM MOpE O0yCIaBJIMBaeT 0OJb-
ol pa3dpoc cpeHEMHOTOJIETHUX 3HAYEHWH OCAJIKOB, PACCUMTAHHBIX Pa3-
JIUYHBIME aBTOpamH. J{axke ocpelHeHHBIE 32 MHOTO JIET OCaJKH Ha JIBYX CO-
CeHUX CTAHIMAX YaCTO MOTYT Pa3lN4aThCs BechbMa 3HauuTenbHO. [Ipmun-
HBI 3TOT0, TIO-BUAMMOMY, CJICIyeT UCKaTh B XapakTepe peibeda MECTHOCTH,
CYIIIECTBEHHO BIIMSIONIETO HA HAIIPABIICHUE U MHTEHCUBHOCTH IMOTOKOB BO3-
nyxa, a ClieZIOBaTeNbHO, M Ha yPOBEHb KOHACHCAIINU MapoB BOAbl. CpemHss
MHOTOJICTHSISI BeJIMUMHA OCAJKOB Ha akBaropuu Kacmus oleHUBaeTcs pas-
HBIMU UccenoBarensamMu oT 263 no 171 mm/ro.

Ocajku, HaOJIFOAABIIMECS HA CTAHIIMSIX, PACIIONIOKEHHBIX Ha OCTPOBAX,
BO BCEX CIy4asX NPEBHINAIOT KOJUYECTBO OCAJKOB, MOJIYYCHHBIX ITyTeM
pacdera Ui OTKPBITOTO MOpPS. DTO MOXHO OOBSCHUTH, C OJTHOW CTOPOHHI,
MIEPOXOBATOCTHIO MOJCTHIIAIOIICH MTOBEPXHOCTH (OCTPOBA YBEIMUUBAIOT ITY
IIEpPOXOBATOCTh, TaK KaK BCAKHIA OCTPOB MPEICTABIAECT COOON MPEMSATCTBHIE
JUTSL BO3AYIIHOTO TIOTOKA), U C JPYTOil CTOPOHBI — TEPMUYECKON HEOTHOPOI-
HOCTBIO TIOJICTHJIAIONICH MOBEPXHOCTH, BBI3BAHHOW HAIMYHMEM CYIIH CPEIH
00JIBIIIOTO BOAHOTO IIPOCTPAHCTBA.
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Haumenbliiiee KOIM4YECTBO OCaJKOB BbINIAJIaeT B JIETHUM nepuoj. Exe-
TOJHOE IOBBIIICHHE YPOBHS MOpPS B PE3yJIbTaTe BBINAJCHUS OCAIKOB CO-
craBisier npuMmepHo 20 cM. OTKJIOHEHHS KOJIMYECTBA OCAIKOB OT HOPMBI
MOTYT OOYCIIOBHUTH OTKJIOHCHHS B TOJIOBBIX MPHUPAIICHHUSIX YPOBHS B Cpe-
HeM Ha +3-7 cM, uto coctaBiger 10-15 % pa3maxa ero BHYTPHUIOJOBBIX
koneOanuii. [lomecsiunas craTucTuka ocaakoB 3a mepuox 1978-1995 rr.
npuBeJieHa B Ta0I. 6.5 1 6.6.

Ta6nuua 6.5. MecsiuHas u rogoBasi cymma ocaKoB (CM) No OTAENbHbIM
nyHkTam 3a nepuog 1978—-1995 rr.

CraHuua LMV | v ivli|vihiviljIX| X |XI|Xl|log
Kynanbl 9|8 (1827|2910 |17 |13 |16 | 15|21 | 12 | 193
MewHon 1411219 |10 (15|12 |10 |13 | 9 |11 | 8 | 12 {144
WNckycctBeHHbid | 10 | 10 (12 |19 |23 (17 | 21 | 10 | 14 |16 | 12 | 10 {173
YeyeHb 11112 (18|21 |22 (13|13 | 16 |23 |18 |31 | 17 [216
Maxaykana 24 12526153227 | 22| 25 |41 47|39 | 31 |353
N36epr 13126 (18|16 |24 | 21|18 | 20 |33 |29 | 29 | 24 | 270
Hebent 2113827 (19|29 |21 | 15| 24 |42 |50 | 46 | 44 | 376

Tabnuua 6.6. OkcTpeMarnbHble 3HaYeHNs ro40BbIX CYMM OCagKoB (MM)
3a nepuopg 1978-1995 rr.

CTtaHuusa Makcumym lNop MuHumMym lNop
Kynanbl 330 1981 97 1984
MewHon 226 1982 88 1984
MICKyCCTBEHHbIN 279 1989 86 1993
YeueHb 503 1984 82 1982
Maxaukana 640 1990 222 1986
N36epr 395 1980 186 1987
OebeHT 520 1990 265 1986

Mecsiunble U TOJJOBbIE CyMMbI OCAJKOB II0 OTZEJIBHBIM ITyHKTaM 3a IIe-
puona 1898—1965 rr. npuBenaeHs! B Ta01. 6.7.

Kak BumHO u3 Tabm. 6.7, ocagku B JIeHKOpaHHM HAMHOTO TNPEBHILIAIOT
OCaJIKH B APYTUX ITyHKTAaXx.

Ha 3amamaom mobepekbe Kacmuiickoro Mops, BCIEACTBUE TPEUMYIIIE-
CTBEHHOI'O MEPEeHOCa BO3AYIIHBIX Macc C ATIaHTHKH, BBINAAAaeT HAaHOOIb-
mee KoJaumdecTBo atMochepHbix ocankos: oT 160 MM Ha CeBeprom Kacrmm
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1o 1600 MM B otmenpHBIX patioHax HOxxHoro Kacmus. [loBcemecTHO TIpeo6-
NaNaromui BUI OCaIKOB — JOXKIb. Ha 3amagHoM W 10)KHOM THOOepexbe
0CaJIKi BHINIAAAI0T B OCHOBHOM B MPHOPEXKHOM MOJI0CE U HE PaclpoCTpaHs-
FOTCS TaJieKo B MoOpe. 30Ha MOBBIIIEHHOTO KOJIMYECTBAa OCAIKOB pacroara-
€TCsI BJIOJIb Oepera y3KOou MOJIOCOH IUPUHOMN He 0O0JIbIIe HECKOIBKUX JECSIT-
KOB KHJIOMETPOB.

Tabnuua 6.7. CpegHee MecsiHHOE U CpefHee ro4oBoe 3Ha4YeHue KonumyecTea
ocagkos (cm) 3a nepuog 1898-1965 rr.

CraHums Flnfm vV |vi|vi|vin|IX|X|X |Xl|log
Maxaukana 29| 28|26 |26 | 28 | 31 | 28 | 29 | 50 | 45 | 52 | 39 | 411
Kynarsl 9 [ 1010 [14 [ 14 [ 19| 14 [ 14 |16 | 12| 11 | 17 [ 176
MeLuHoi 9| 89 10121414 [ 12 [11[10] 11| 14 | 134
VickyceTeernenit | 13 | 11 | 10 [ 10 |13 [15[ 10 [ 10 [ 10| 9 | 10 | 10 [ 131
Tionexuit 13 [11 [ 11|13 [10 [ 13| 16 | 13 |11 [12 | 7 | 11 | 141
UedeHb 109 |9 [18[21[19[ 18| 20 [ 21 [20 [ 14 [ 11 [ 190
Wabepr 17 [17 [ 15 | 15 [ 17 [ 19 | 17 | 17 | 29 | 27 | 32 | 22 | 244
[leGeHT 252323 (2320 |22 | 16 | 21 | 48 |48 50 | 36 | 355
TleHkopaHb 84 [103] 96 | 49 | 38 | 22 | 29 | 55 |168|202|158] 124 1125
Baky 2223202217 |8 | 3 | 5 |17 |27 |30 | 28 | 224
TypkmerGawm | 21 | 19|18 |16 (18| 8 | 5 | 5 |23 [30 |33 | 25 | 219

Ha BocTouHOM TOOEpexkbe MOps PaCIpee/ieHUe OCaJKOB Oojiee paB-
HOMEpHOE, YeM Ha 3amaJHoM. KpaliHe HepaBHOMEpPHOE KOJIMYECTBO OCA]-
KOB, BBIITAAIONINX HA MOPCKYIO aKBaTOPHUIO U HA PA3IMYHBIE YUACTKH MO0e-
PEeXbsI, TIe WX 3HAUUTEIHHO OOJBINE, YeM B IIEHTPAIBHBIX pailoHax mops,
o0ycrnoBieHo pa3znuuneM ¢usuko-reorpaduueckux ycnosuid. Koappunuent
MEXTo/10Boi u3MeHUInBOCTH (CV) KOIM4ecTBa aTMOC(HEPHBIX 0CalKOB B XX
crosetuu coctaBmi 0,20, m3MEHSACH B OTACNbHBIE TIepro sl oT 0,09 mo 0,20.
HauGonpias MexXroaoBas U3MEHYHMBOCTh OCAJKOB HAOJIOMAETCS HA CTaH-
IUSAX BOCTOYHOTO MOOEPEXKbs B paiioHE MyCThIHb, 3 HAUMEHBIIIAs — HA CTaH-
nusx 3anagHoro mobdepexns Cpemnero u HOxuoro Kacmms, riae ux Komude-
CTBO 3HAYUTEIHHO B TCUCHUE BCETO TOIA.

OTHOCHUTEIBHBIN BKJIJl OCAJKOB B IMIPUXOJHYIO YacTh BOJHOIO OanaHca
Kacrmst HeBenuKk, OH M3MEHSJICS B COOTBETCTBHH C THIPOMETEOPOJIOTHYE-
ckuMu ycaoBuamu ot 15 % B Hagane XX cronerns (1914-1917 rr.) mo 25 %
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B 1970-e rT. B TOIBI ¢ MaJIBIM PEYHBIM CTOKOM OTHOCHTENIBbHAS POJIb OCal-
KOB B BOJIHOM 0aJylaHCe MOpS BO3pacTaer.

C navana XX cTONETHS B MHOTOJIETHEM XOJ€ aTMOC(EPHBIX OCaIKOB
MpoCIeKUBaIach TEHISHIUS pocTa, ocobernno ¢ 1940-xrr., a B 1978
2010 rr. ux KojauuecTBO (B cpeaneM 211 MM/romn) IpeBBICHIO CPEAHEMHOTO-
netHIol HopMy (199 MM), TpUBOAS K €XKEroAHOMY MOBBIIICHHIO YPOBHS
Mops oT 14 1o 30 cMm ciosi. B oTaenbHble roabl BEIUYMHA OCaIKOB U3MEHSI-
mack ot 109 mm/rox (43,8 KM3/r0,z[) B 1920 . m 122 mm/rox (50 KM3/r011) B
1994 r. no 326 mm/rox (120 KM3/r0)1) B 1969 r. CoBpemeHHas] TEHACHIIHS
pocta aTrMocepHBIX OCaIKOB COTJIACYeTCS C POCTOM IMOBTOPSIEMOCTH
3amamgHoit (popMmBI aTMOc(epHON IMPKYJISAIHH, OINPEACTUBIIEH B KOHIIE
1970-x rT. ”HTEHCUBHOE PA3BUTHE MUKJIOHUYIECKUX TMpolieccoB. B pe3ynbra-
TE€ 3TOTr0 MPOU3OIUIO YBEIMUSHHE OCAIKOB MIPAKTUYECKHU M0 BCeMy mobepe-
KbI0 U MOPIO B IIeJIOM. B OTHensHbIe MeCAIbl KOJIMYECTBO BBIIABIINX OCA]I-
KOB B 2—3 pa3a u 00JIe€ MPEBHIIIAJIO CPETHEMHOTOJICTHIOI HOPMY .

Bo BHYTpHIoZ0BOM (CE€30HHOM) XOJI€ OCaJIKOB HaOJIOAAIOTCS JBa MakK-
CUMyMa: OCEHHE-3UMHHI (CEHTSAOph-SIHBapb) W BECEHHHUH (MapT-ampes),
KOTZla Ha MOPCKYIO aKBaTOpWIO BbIMagaeT 69-73 % romoBoro KoIMdecTBa
ocagKoB 1151 Mops B 1iesnioM u 41-48 % mia CesepHoro Kacnus, u aBa mMu-
HUMyMa: BeCEHHe-JIeTHWH (Maii-aBryct) m 3uMHUIl ((deBpans). [Ipuuem B
CeBepHoM Kacmmm BHYTpHTomoBoe pacmpeselieHHe OcaakoB Ooiiee paBHO-
MEPHO 10 CPAaBHEHHUIO CO BCEM MOPEM: B OTJIEJIbHBIE MECSIIBI 3/IeCh BBIIa/Ia-
JI0 B cpeniHeM OT 5 (Mmaki-aBryct) 10 16 % (nexabpb) ro1oBoil HX CyMMBI.

C 1940 mo 2010 r. xo3pdunment xoppensun npupamieanii YKM ¢
atMocdepHbIMU ocaakamu coctaBmi +0,30, a ¢ ucmapenuem -0,40. B 1972—
1995 rr. cBS3u NpuUpalleHuil YPOBHS ¢ UCTIAPEHUEM, 0O0BEMOM PEYHOTO CTO-
Ka 1 aTMoc(pepHBIMU OcagKaMu ObUTH 0OJIe€ TECHBIMH 110 CPaBHEHUIO C ApY-
TUMHU TIEPHOJaMH, XapaKTepusysch Koddduimentamu koppensiun -0,62,
0,67 u 0,49 COOTBETCTBEHHO.

Pacuem ocaoxkoe

Jna pacuera ocaakoB, BRINTAJAIOMINX HA MOPCKYIO aKBaTOPHIO, HCTIONb-
30BaJlach MeTOAMKa, pazpaborannas H.A. benunckum [8, 9]. benunackuit mst
NpUOIMKEHHBIX PAacdyeToB OCAAKOB B ycioBusix Kacmuiickoro mopst mpen-
JIOXKHIT (OPMYITY

P =040, —1,)+32]E,, —8D—-025D?, (6.5)

rae P — KONMYECTBO OCA/KOB, BBIPAKAEMOE B MM CIJIOS, NPH YCIIOBHH,
4YTO BCE ApPYrHe BEJIUYMHBI, BXOAALIME B 3TO PaBEHCTBO, BBIPAXKAIOTCS B
mmubapax; E,, — MaKcuMajbHas BJIQKHOCTb BO3J1yXa (OIpejensercs
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[0 CpeiHeH TemrepaType BO3lyXa C IOMOIIBIO IICHUXOMETPUYECKUX Tal-
qui); D — ne@uIuT BIaXXHOCTH BO3yXa, ONPEACIIIEMbI TakKe M0 OCPe-
HEHHBIM JaHHBIM TEMIEpPaTyphl U BIIAXHOCTH BO3IyXa U3 ICHUXOMETpHYe-
ckux Tabmui. @opmyna (6.5) mpuroaHa IJIA pacueTa CPeIHEro KOJWJIecTBa
0CaJIKOB, BBIMI/IAIONINX Ha OOJNBIINX TeppuTOpUsaX. OHA BBIpayKaeT MPOCTYIO
3aKOHOMEPHOCTH: 4YeM OOJbLIE MOXKET COAEPIKAThCsA BIAru B BO3IYXE, TEM
Oosipllle BBIIAZAET OCAAKOB. B CcBOIO ouepenb, MaKCHMaJIbHOE KOJIUYECTBO
BIIaTH, KOTOPOE MOXKET CONEPIKATHCS B BO3LYXE, OMPENENAETCS €ro TeMIle-
parypoii, HO MpH 3TOM YyBeIWUYEHHE JePHUIUTA BIAKHOCTH TPUBOIUT K
YMEHBIIEHUIO KOJIMYECTBA 0CagKoB. K coxaneHHto, 4acTo u3-3a OTCYTCTBHS
JAHHBIX O TEMIIEpaType BO3IyXa U BOJbl B OTKPBITON yacTu Mops (opmyia
(6.5) He Bcerna MOXKET OBITH HCIIOIb30BaHA B MPAKTUUYECKUX pacdeTax.

B I'mapomeruenTpe Poccun npu mpakTHUUECKUX pacdeTax KOJINYECTBO
0CaJIKOB, BBINAJAIOIINX HAa MOBEPXHOCTh Kacmuiickoro mMops, OLEHUBAIOCH
Mo JaHHBIM 12  OpHOPEXHBIX THIPOMETEOPOIOTHYECKAX  CTaHLUH
(0. Tronennii, Maxaukana, ®opr-IlleBuenko, Hedrsiapie Kamuu, Typkmen-
6ammm, Kyymu-Mask, Kapa-borasz-TI'on, o. XKuno#, Jleakopans, baky, Cym-
raut, Axray). IIpu 3TOM HCXOANIN U3 NIPEIIONI0KEHHS], YTO CPEAHS CyMMa
0CaJIKOB M0 12 CTaHLMAM C JOCTATOYHOW CTENEHbIO TOYHOCTH XapaKTepu3y-
€T 0CaJIKW, PeaJbHO BBINAJAaIOIINE Ha IOBEPXHOCTH MOPSI.

s mepexonia OT KOJIMYECTBA OCAJKOB Ha NMPUOPEKHBIX CTAHIMAX K
ocaJIkaM B OTKPBITOM MOp€, UCIIONb3YETCs 3aBUCMOCTh

P, =098Pr,- +1,7(, —t,)—1, (6.6)
rne P,

w — MeEcCiadHas CyMMa OCaJIKOB, BbIIIaJarOLINX Ha IIOBEPXHOCTb MODPA

(Mm/Mec); Pryc — CpelHsAs MecsdHas CyMMa OCAJKOB, BBINAJAIONIMX HA
CTaHIUAX; f,,—f, — CPEIHAS MECSYHAS PA3HOCTh TEMIIEPATypPhl BOJIBI U BO3-

IyXa Ha CTaHIIHAX.

B I'OWHe nmns pacuera 0CaakoB, BBINMANAIONIMX Ha MOPCKYIO aKBaTO-
pUI0, UCIIOIB30BANIACH METOIMKA, U3JIOKEHHas B padoTtax [38]. s kaxkmoi
BEIOpaHHOW omnopHOW cetu crannuili (0. Tromenuit, Kymnane, ®Popt-
llleBuenko, o. Orypunnckuii, Hedrsaapie Kaman n Kyynmu-Masik) BeIIUCIIS-
JIUCH CPETHEMHOTOJIETHUE MECSYHbIE U TOJIOBBIE CYMMBI OCAaJKOB P.p, 3aTeM
10 HAOJFOIEHHBIM MECSYHBIM CyMMaM P; ISl Ka)KI0TO MecsIia U TroJla OTpe-
JeISIINCh TTOKa3aTel MEXT0JO0BOM M3MEHYHMBOCTH OCAJKOB (MOIYIIBHBIE
koaurmentsr) K; = Pi/ Pey B KaXIIOM MyHKTE OTHOCHTEIBHO WX CPETHHX
3HaueHul. Jlanee BBIYUCISUICSA CPEAHUM U3 6 MyHKTOB MOKA3aTeIb MEXIO0-
BOM n3MeHYUBOCTH K;. YMHOXeHUEM K; Ha HOPMY OCAJIKOB IJI BCErO MOpS
WIH OTJENIBHBIX €T0 4acTei, KOTOpble ObLUTH OMpeeNieHbl TI0 KapTaM H30TH-
€T, OMpPEeNeISUINCh MECSTYHBIE U TOAOBBIE CYMMBI OCAQJIKOB, BBINAJAIONIUE HA
AKBaTOPHIO MOPS 32 KOHKPETHBIN TOJ.
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6.2.3. UcnapeHue ¢ IOBEPXHOCTH MOPS

Hapsiny ¢ 00beMOM CTOKa pPeK, BEIUYMHA UCIIAPSHHUSI SBIIICTCS HAnOO-
Jiee 3HAYMMOMU ciraraeMo¥ BomHoro Oamanca mops. KomebaHnus 3Tol Benw-
YHHBI 3aBUCAT OT CBOMCTB BO3AYIIHBIX MAcC, IEPEHOCUMBIX HaJl MOPEM, U B
3HAYUTEILHOU CTEIEHH ONPEACISAIOTCS YCIOBUSIMHY TOJICTHIIAIONICH TOBEPX-
HOCTH MOpPS (CKOPOCTBIO BETpa, TEeMIIEpaTypol BOJBI M BO3AyXa, BIAKHO-
cTei0 W 7p.). llpm moOHMXKEHMH YpOBHS MOpS IUIOMIAAL 3€pKaia MOpS
YMEHBIIIAETCS ¥, COOTBETCTBEHHO, YMEHBIIACTCS U 00bEM BOJBI, HCIAPsIO-
mieiics ¢ MOBEPXHOCTH MOps, CHMXas TeMN mafeHus ypoBHs. llpu stom
OOJBIITYIO POJIb UTPAET BHIPAaBHUBAHHE OEpEeroBOi JIMHWUHU B PE3yJbTaTe OT-
CeUeHUs] MEIKOBOAHBIX 3aJIMBOB, TAKHUX, Hanpumep, kak Kaiigak 1 MepTBoiit
Kynryk, KoTopble HCIApSIOT MHOTO BOJIBI.

HccnenoBannsM mpolieccoB UCTapeHHs ¢ MOBEpXHOCTH Kacmmiickoro
MOpSI U €T0 pacueTy MOCBsIIeHO MHOro pabor [4, 7, 12, 20, 21, 24, 25, 30,
31, 36, 37, 4044, 48-50, 5659, 62, 64]. OnHako JOCTATOYHO HAACKHBIX
METOJIOB pacyeTa UCIapeHUs C MOBEPXHOCTH MOPS 10 HACTOSIIETO BPEMEHH
HE CYIIECTBYET.

Omnpe/ierieHue BEIMYMHBI MCIIAPCHUS MPEJICTABISET CIOKHYIO 3a/ady.
JUJIs 3TOTO UCTIONB3YIOTCSA Pa3HOOOpa3HbIe METOBI, CPeId KOTOPBIX MOKHO
BBIETITH IBA OCHOBHBIX KJIacCa: METOJbI, OCHOBAaHHBIE HAa WCIOJIH30BAHUH
YPaBHEHHUH BOJHOTO U TEILJIOBOTO OajaHca MOps, U METOIbl, OCHOBaHHbBIE Ha
WCIIOJb30BaHUH IMITMPUYECKUX U TOIYIMIIMPUYESCKUX COOTHOIIeHUU. ba-
JIAHCOBBIM METOJI TaeT WHTETPAIbHYIO BEIMYMHY BHIAMOTO HUCTIApEHUs, KO-
TOpas Yallle BCeTo M MCIOIb3YETCs MPH BOIOXO3AHCTBEHHBIX pacderax. Me-
TOJIBI BTOPOTO HAIPABIEHUS MMO3BOJISIOT TIOIYYUTh BEITMYMHBI UCTHHHOTO, a
HE BUIUMOTO HCIIAPEHUSI.

Hawnbomee pacnpoCTpaHEHHBIMU SIBJISIOTCS OayaHcoBble MeTonbl. On-
HAKO BO3MOXKHOCTH 3THX METOJIOB OIPaHUYCHBI YCJIOBUEM IMPOCTPAHCTBEH-
HOW OJHOPOAHOCTH MCIIAPSHUS M TEIUIOOOMEHa, KOTOPOe B OOJIBIIUHCTBE
ciIy4aeB He BhIONHAETCS. HemoctaTok 6amaHCOBBIX METOJIOB pacdera ucma-
peHUSI 3aKJII0YACeTCsS U B TOM, YTO HCIAPEHUE ONPEACISETCS KOCBEHHO Kak
OCTAaTOYHBIA YIEH BOJHOIO OajaHca, KOTOPHIH COAEPIKUT IOTPEHIHOCTH
OTIpeIeTICHHsI BCEX €r0 COCTaBISIONINX. Mcronb30BaHne MEeTo/1a TETIOBOTO
OayraHca, Tak e Kak W MeTo/Ja BOAHOTO OajaHca, Iejiecoo0pa3Ho MpHu pac-
YyeTax 3a JUIMTENIbHBIN NIEPHUO BPEMEHH, HAlpUMEp 3a T, KOTJa TEIIOBOM
OamaHC MOps paBeH WK OJM30K K HYIIO, TIOCKOJIBKY MEXKIY BOJIOEMOM H
aTMoc(epoit coxpaHsieTcss OTHOCUTEIHHOE TETNIOBOE PaBHOBECHE.

MeTozpl BTOPOTO Kilacca MPEACTaBIISIIOT CO00M pa3iuyHble BapUaHTHI
(G GY3UOHHOTO METOAA OINPEEICHUs UCIAPECHUS U MMO3BOJISIOT TOJIYYHUTh
MIPEJICTaBICEHHE O MPOCTPAHCTBEHHOM W3MEHEHHWH HCIIApPEHHS, U3YYUTh €To
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peruoHallbHble 0COOCHHOCTH. VX HEJOCTATKU CBSI3aHBI C TEM, YTO CIIOKHAS
MpUpo/a B3aUMOJACHCTBHS BOJOEMa M aTMOC(EpBl ONMCHIBACTCS MOTYIMITU-
PUYECKMMU COOTHOIICHUSMH, OTBEUAIOIIMMH HEKOTOPBIM CPEIIHUM YCIIOBU-
SM WJINA TIOJYYEHHBIM B YMEPEHHBIX THIPOMETEOPOJIOTHUECKUX YCIOBHUSX.
HeIlOCTaTKOM OMITUPHUYECKUX U MOJYIMIIUPUICCKUX COOTHOIICHUH SIBJISET-
Cs TO, YTO OHHM HE YYUTHIBAIOT CIIOKHYIO MPUPOJY IMPOIEcca B3anMMOICH-
CTBHS MOpsi ¢ arMoc(epoil. B vacTHOCTH, OlieHKA BENWYHMHBI HCHAPEHHUSI
MIPOM3BOAMTCS O€3 ydeTa TIyOMHBI Mops. boiee moapoOHO METOIBI pacuera
HCIIapCHUA OIMUCBIBAIOTCA HUIKE.

B Ta61n. 6.8 npuBeneHbl CTATUCTHYCCKHE XAPAKTEPUCTUKN BEITHMYHH HC-
MapeHust B TOJI0BOM XOJIE.

Tabnuua 6.8. CtaTucTMKa ncnapeHus ¢ nosepxHocTu Kacnuitckoro mops (Mm)
no mecsiam 3a nepuog 1925-1980 rr.

CratucTuy. 1 nmjmipwv v vejvi|vi|fiIX| X | Xl |Xl|lFoa
XapakTepucT.

CpegaHee 51|40 |41 | 49 | 67 | 96 | 124 | 142 [140|116| 85 | 63 |1008
MakcumanbH.| 57 | 49 | 51 | 71 |106[120 | 144 | 160 {160 (140|107 | 78 |1066
MuHumanbH. | 36 | 35 | 35|39 |44 | 86 |104| 123 | 99 | 78 | 55 | 45 |1008

B nauame mpomutoro croieTwsi MCIAapeHHe C MOBEPXHOCTH MOPS CO-
ctapisio 390-395 km*/ros, a B HOCHEIHME TOIBI M3-3d YBJIAKHEHHOCTH
KJIMMATa OHO CHH3HJIOCH 10 344 kv’. MakcuManbHas aMILIMTY1a MCTIApEHHUS
B TIOCJIEHEM CTONETHH cocTaBuia 190 KM®, UTO COOTBETCTBYET H3MEHEHHIO
ypoBHS Mops Ha 49 cM. Hanbosree HHTEHCHBHOE HCIIApEHUE HAOIIOAAIOCH B
1930-e rr., yeMy cmocoOcTBOBaNA 3aCyILTUBOCTh KIMMAaTa, CBSI3aHHAs C aH-
TULHUKIOHUYECKUM PEXUMOM MOroAsl Ha 3HauutenabHoM wactu ETP. s
WcmapeHusi ¢ moBepxHOcTH Kacmmiickoro Mops XapakTepHbI HE3HAYUTEIh-
HbIC MEKTOJIOBbIC H3MEHEHMsSI, CBHJICTCIILCTBYIOIINEC 00 OTHOCHUTEIILHOM
YCTOHYHMBOCTH STOW COCTaBISIONICH BOAHOrO Oamanca. OIHAKO B CBS3U C
normwkeHrneM YKM U cOOTBETCTBYIOIIMM COKpAIIEHHEM IUIOIIAIN ero 3ep-
KaJia TIPOMCXOUT YMEHbIIICHUE 00beMa ucnapstoiieiicst Boasl. Mimeer Mecto
3HAYUTENIbHAS CE30HHAS W3MEHYHMBOCTH MCIIAPCHHS: B TEPUOJ| C HIOHS II0
nexadpp ucmapsiercst okoso 70 % rogoBoro o0beMa UCTIApUBIIEHCS BOJIBI.

B npubpexxHBIX paiioHax UCMapeHHe TODKHO OBITh OOJIBINE, YeM B IICH-
TpaJIbHBIX paiioHaX MOps. AHaJIM3 TOJOBOTO XOJa UCHAPEHUS C MOBEPXHO-
CTH MOpSI TTOKa3bIBaeT, YTO HanboJiee MHTCHCHBHOE UCIIAPEHUE ITPOUCXOIMT
B XOJIOMHYIO YacTh rojia, KOT/la HaOIIF0Jal0TCsl HauOobIasi CKOPOCTh BETpa
1 IeUIUT BIOKHOCTA. B Teruyio 4acTh rofa MHTEHCUBHOCTh MCIIAPCHHS
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3aMeJIIeTCsl B CBSA3H C TEM, YTO TEMIIEpaTypa BO3ayXa 00 ONM3Ka K TeM-
neparype BoObl, MO0 BhIIIC ee. BeienctBue 3Toro ACQUIMT BIAKHOCTH
BO3/lyXa HEMNOCPEACTBEHHO Y IOBEPXHOCTH BOJBI HE MOXET JIOCTHUTaTh
O0BIINX 3HAYCHHH.

OTKIIOHEHHUST WCMAPEHUS OT CPEIHEr0 MHOTOJIETHErO 3HAYCHHS B OT-
nenbHble ToAbl mocturaer £10-20 cMm, 9YTO COOTBETCTBYET MpuMepHOo 30—
50 % pa3maxa BHYTPHUIOJOBBIX KOJICOAaHHH YPOBHSI 3a CUET HCIApEHHs.
YpoBeHh OHIDKAETCS 3a CUET MCHApeHHs B cpeaHeM 3a rox Ha 97 cm. Ha
MPOTSHKEHWH Tponwioro cronerus (no 1978 r.) BiamMsHMe ucCHapeHHUs Ha
BHYTPHUTOZIOBOM XOJ] YpPOBHS B OCHOBHOM IPEOOJIAalio MO CPaBHEHUIO C
BIUSHUEM PEYHOTO CTOKa, 00BEM KOTOPOTO TMOCTENEHHO COKparmaics. Pas-
YU MEXAY CPETHETOAOBBIMU 3HAUCHHUSIMHU UCTIAPECHMSI, ONIPEACIICHHBIE 10
pPa3HBIM METOAMKAM B Pa3HbIE TOABI, JOCTATOYHO BENUKH. B cpeanem 3a roa
ucnapenue coctanisieT: B CeBepHoM Kacriuu — 101 cm, B Cpennem Kacniuu
— 81 cm u B FOxuom Kacriuu — 108 cm.

B pesynbrare aHanm3a MHOTOJICTHEH TUHAMUKUA HCIAPEHUS C MOBEpX-
Hoctu Kacrms [17], paccunTaHHOTO METOIOM BOIHOTO OajaHca, a TakkKe 1Mo
Meronay, paspadboranHomy B I'OMHe [5], ycraHoBieHo, uTo ¢ Hadajma XX
Beka 10 1940-x rr. oTMeyanach yCTOMYMBAs TEHICHITUS MOBBIMICHUS HCTIa-
pEeHHsI ¢ BOJHON MOBEPXHOCTH, a B MOCIEAYIONINE JECITHISTHS HAOII0IaICs
oTpunatensbHeld TpeHa (tadm. 6.9). Ilo mamasim B.}O. 'eoprumeBckoro u
B.C. T'ony6eBa [17], cpeaHerooBoe ucnapeHue ¢ nosepxHoctu Kacrnus 3a
1900—1996 rr., BEIYKMCIEHHOE KaK OCTATOYHBLIM WIEH BOJHOIO OajaHca, Co-
cTaBuwio 961 mm, a paccunrannoe no meroauke ['OMHa — 959 mm.

Ta6nuua 6.9. CpegHue 3a gecaTunetTHue nepuoasl Crov ucnapeHus
¢ nosepxHocTh Kacnus [46]

Mepuop Cnou ucnapeHus, Mepuopn Cnown ucnapeHus,
MM MM
1901-1910 941 1951-1960 986
1911-1920 942 1961-1970 975
1921-1930 975 1971-1980 940
1931-1940 988 1981-1990 924
1941-1950 1001 1991-1996 923

Hcnapenue, siBisisiCh OCHOBHOM OTpHUIIATENIbHON COCTABJISIONIEH BOTHO-
ro OayaHca, XOTS ¥ OTJINYACTCS HE3HAYMTEIBHON MEKIOZ0BON M3MEHUUBO-
cteio (Cv=0,09), Ho B XX B. BenMuMHA UCHapeHHUs ObLIa COMOCTaBUMA C
00BEMOM PEYHOTO CTOKA, a B OTJENIbHBbIE MEPUOJBI JJaKe IMPEeBbIMIala ero.
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DTO BO MHOTOM OMPEIEISIIO AepUIUT BOJHOTO OanaHca U MajeHne YPOBHS
Mopst ¢ koHma 80-x rr. X1X cromerus m1o0 1978 r. Ce30HHAs M3MEHUHNBOCTH
ucnapeHus Oosiee 3HaunTeNnbHa U Ha 50 % ompenensier Ce30HHY0 NU3MEHYH-
BOCTH YPOBHS MOPSI.

HccnenoBanre MpOCTPaHCTBEHHO-BPEMEHHOM HM3MEHYHBOCTH HCIIape-
HUS TI0Ka3all0, YTO B OTAEIBHBIX pailoHaX ¢ aHOMAJIBHBIM paclpeaeleHHeM
THIPOMETEOPOJIOTHUECKHNX IIIEMEHTOB, OCOOEHHO B MPUOPEKHBIX palioHax,
rJic HaOJIFOJIAIOTCSl TAKWE SIBJICHUS, KaK BBIXOJ XOJIOJAHBIX TTYOMHHBIX BOJ,
Mpeobalanie MallbIX WM OOJNBIIMX CKOPOCTEH BeTpa, UCHapeHHe 3Ha4H-
TEJIbHO OTJIMYAETCA OT CPEIHEW MHOTOJIETHEW BEeNWYUHBbI. B CBsI3u ¢ u3Me-
HEHUEM TIOJOXEHHS YPOBHS MOpPS, MPHUBOJIAIIAM K M3MEHEHHIO TUIOIIAIH
WCTIApAIONIEH MMOBEPXHOCTH, MPOUCXOINT COOTBETCTBYIOIIEE yYMEHBIIEHHE
WK yBEJIWYCHUE 00heMa NCTIAPSIONIUXCS BOI.

Kak yka3wiBanock BbIlle, HanOoJIee NHTEHCHBHO TPOIECCHl HCIIAPEHUS
Obutn pa3Buthl B 1930-¢ 1 B mepByo nonoBuHy 1970-x rr. B Havane XX
CTOJIETHS C MTOBEPXHOCTH MOPS €XKEroJHO HUCHapsiochk okoyio 970 MM cios
BOJIEI, WM 390 KM® (4TO COOTBETCTBYET MHOTOJIETHEH HOpMe), a B 1930-¢ IT.
MOpE €XKEToJHO TepsUI0 3HA4YMTENbHO Oonbiie (B cpeaHem 1004 mm), uTo
HaMHOro npesbiuano ee nocrymieHue. C 1930 nmo 1941 r. Mmope norepsiio
cebime 700 KM’ MOPCKHMX BOJ, 4TO IIPHBENO K HMHTEHCHBHOMY IIaJEHHIO
ypoBHs Mops Ha 1,8 M.

B 1940-1950 rr. 00BeM HCIApUBIIUXCS BOJ C TOBEPXHOCTH MOPS B
CBS3U C COKpAIICHUEM €ro IJIOIIAIW IPU CHUKEHUU YPOBHS COCTaBIISI B
cpenHeM okoJio 360 KM BOJIBI B roj, ucnaperue (964 mm cios B roj) ObUIO
0JM3K0 K cpenHeMHorojeTHed Hopme. B 1970-1977 rr. npouecchl ucnape-
Hus ObLTM Hanbonee nHTeHCUBHBIME (1039 MM/rox). B 1978—-1995 rr. ucna-
peHre 3aMeTHO CHH3MIIOCH: C TIOBEPXHOCTH MOPS €XKETOIHO HCIapsIIOCh B
cpenHeM okono 919 mm cnosi, unu 348,7 kM® Bozbl, @ B 1996-2010 rr. uH-
TEHCUBHOCTH TIPOIIECCOB BO3POCIIA, COCTABIISAS B CpeTHEM 966 MM CII0s B TOX
(378,3 km?).

Takum o0Opa3oM, exeroHas BeIMYUHA UCIapeHus ¢ moBepxHoctu Kac-
rmtickoro Mops B XX—XXI BB. usMmensutace ot 920 mo 1040 MM ciost, a B
cpeHeM Mope Tepsno okoio 970 Mm ciost Boasl (okomo 375 km®) B rog.
Pasmax romoBeIX 3HaY€HUH HcIapeHus: cocTaBisl okojo 500 MM crosi, uiu
190 km® Bombl. OTKIOHEHHSI TOJIOBOTO 3HAYEHHS OT MHOTOJIETHEM HOPMBI
nocturana £27 % (£100-200 mm), yto cootBercTBYyeT nmpumepro 30-50 %
pa3Maxa romoBoro xoia yposHs Kacruiickoro mMopsi. 3HaunuTeNbHAs MEXIO-
JI0Basi U3MEHYMBOCTh UCHApEHUs HAOJOJAJIaCh B MEPUOJIbI, KOTJa €ro WH-
TEHCHUBHOCTh BO3pacTalia, T.€. B 3aCYIUIMBBIX KIMMATHYECKUAX YCIOBHUSIX
1930-x u B mepBoit nomoBuHe 1970-x IT. B mepronapl, OTIIMYAIONTHAECS TIO0-
BBIILIECHHOW yBIaXXHEHHOCTBIO (1978—1995 1T.), M3MEHUYMBOCTH HCHAPEHUS
CHIDKAIACh.



168 asa 6

B cBs3u co 3HAUUTEIHLHON MEPUANOHAIBHOW MPOTAKEHHOCTHIO MOPS U
CYIIECTBEHHBIMU Pa3iUYHsAMHU Oporpaduu OTACIbHBIX pailOHOB BO3YIIHEIE
Macchl PH MIPOXOKICHUU HaJl MOPEM TPaHCHOPMHUPYIOTCS M UX BIUSHHUE Ha
YBIQKHEHHOCTh PA3IMYHBIX PAalOHOB MOpsS HeonWHaKoBo. llosTomy TeH-
JICHIIUM MHOTOJICTHUX M3MEHEHHH BIaKHOCTH BO3[yXa W HCIApeHHs B OT-
JETBHBIX YacTsIX MOPSI MOTYT OBITh Pa3InYHBIMU.

Kak mpaBuiio, miutenbHble TEHACHIIMU B M3MEHEHHH BIIAKHOCTH BO3-
IyXa W ACMApeHUs MPOCIIESKNBAIOTCSA Ha MHOTHX CTaHIMSIX M pailOHaX MOpA
OJTHOBPEMEHHO B TOM CIIydae, KOTJIa OHH CBSI3aHBI C Pa3BUTHEM Tpeo0diiaia-
IOIUX TUTIOB aTMOC(EPHON MUPKYISAIUU — KOMIUIEKCHBIX KIIMAaTo00pasy-
fonux (akTOpoB. AHAIA3 MHOTOJIETHETO XOZa WCHApeHUs C MOBEPXHOCTH
MOpSI M OTJETbHBIX €ro YacTel Mokas3all, YTo B LIEJIOM OTMeYajach TeHICH-
LS K €r0 CHUOYKEHUIO.

Haubonee wHTEHCHBHO TpoIlecChl HCMapeHus pa3BUThl B CeBEepHOM
Kacnmm, roe exxeromuo ucnapsiercs cpoime 100 cm cmost Bombl. Ce3oHHAS
W3MEHYUBOCTh UCTIAPEHUS CBSI3aHA C CE30HHBIM XOAO0M T'HIPOMETEOPOIOTH-
YecKuX (DaKTOpOB: C TOBEPXHOCTH MOpS C HIOHS 1O AeKabph HcmapseTcs
oxoino 70 % romoBoro o0beMa BCEX HCHMAPHUBIIUXCSA BOJ, a C MTOBEPXHOCTH
Cesepnoro Kacnusi ¢ Mast o ceHTs10pb — 75 % rooBoro oobema.

MuHuManpHbBIe 3HA4YeHWs BenwmduH ucrapenus B CeepHoM Kacrum
OTMEYArOTCs B 3MMHHUE MECSIIB M Hadaie BECHHI (C SHBaps 1O MapT), Mak-
CHUMaJIbHBIE — JIeTOM (B HioHe-aBrycte). [loutu Bo Bcex paitonax CeBepHOro
Kacnus B 3uMHHE Mecsnbl, 0COOEHHO B (eBpaiie, HaOIogaeTcsi 00paTHBIHI
WCIIapeHUI0 TIpoIlece — KOHIeH caus. B pe3ybraTe HHTEHCHBHOTO BeCEHHe-
TO TIPOTpeBa BOJ HAa MEIKOBO/bE MCIIApeHNEe K Hadally Masi pe3Ko BO3pacTa-
er. Hanbonee MHTEHCHBHBI POLIECCH UCTIAPEHUS B MIOHE-aBIYCTE, YTO 00B-
SICHAETCSI BBICOKOW TeMIIepaTypoi BOJBI B COYCTAHUU C HAMMEHBIIEH OTHO-
CUTENBHON BIAXKHOCTBIO BO3MyXa Haa MopeM. B parionax Cpemnero u FOx-
Horo Kacrust poriecchl ncnapenust Hanbosee pa3BUTHI B aBI'yCTe-CEHTSOpe.

3HaunTeNbHas BHYTPUroJ0Basi (Ce30HHAs) M3MEHYMBOCTH HCIIAPEHUS
Ha0II0JaeTCs B MIEPHOBI TPOTPEBA U OXJIAXKACHUS MOPSA, XapaKTePHU3YIOIIH-
ecst HanOoJbIell M3MEHYUBOCTHIO OCHOBHBIX KJIMMATOOOpa3yromux (GpaxkTo-
POB, ONpENEISIONINX UCTIapEHUE: TEMIIEpaTyphl M BIAXKHOCTH BO3/1yXa, CKO-
POCTH ¥ HampaBIIEHWs BETpa, TeMIIEpaTypbl BOJbL. AHAIN3 CTATUCTHUECKUX
XapaKTEepPUCTUK CPEIHUX MECSYHBIX 3HAYeHWH HWCHAapeHUs I0Kas3all, dYTo
HanOOJbIINE 3HAUYEHHSI CPEHEKBAAPATUIECKUX OTKIOHeHHH (0 = 20—40 MM
CIIOsl) XapakTepHBl Il ceHTsOps. B nexaOpe—despane nHaOmromaroTcs
HanOOJIBITHE 3HAUYCHUS KOI(PPHUIINESHTOB CE30HHOW MHOTOJIETHEH M3MEHIH-
Boctu mcmapenus (Cv=0,30-0,40), a manmensmue (Cv=0,10-0,15) — B
HIOJIe-aBrycre, T. €., COOTBETCTBEHHO, B IMEPHOABI OXJIaKACHUS M MPOrpeBa
MOPCKHX BOJI.
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VHTEHCHBHOCTh MCHIApEHUs] HAXOAWTCS B TECHON 3aBHCHMOCTU OT CO-
CTOSIHUSL OapUKO-IMPKYJIANAOHHOTO peXHMMa KaclHUHUCKOTo OacceliHa u
ompezAenseTcsl TJIaBHBIM OOpa3oM pa3BUTHEM IPOLIECCOB AHTHIHKIOHHUYE-
ckoii (hopMbl aTMOC(hEpHOH LUPKYIIALUH, TOBTOPSEMOCTh KOTOPO# ¢ Hadaia
XX cToneTus Mesa BEIPaXKEHHYIO TEHICHIMUIO crana. McciaenoBanus moka-
3aJi, 9TO B Pa3IMYHBIX YacTsAX Kacmuiickoro Mopst HHTEHCUBHOCTD ITPOIIEC-
COB HCIMIAPEHUsI UMEET CBOH OTIINUHSL.

B mocnennue roasl B 3amagHoi dactu CeepHoro Kacmus B paiioHe
I'MC o. Tronenuii ucrapenue craio 0ojiee HHTCHCUBHBIM, H OTPHUIIATENIbHAS
TEHJCHLIMS MHOTOJIETHEH N3MEHYHUBOCTH €0 BEIMYUH IOMEHsIA CBON 3HAK.
B npyrux paiioHax ncnapeHue ObUIO 3HAYUTEIHHO HU)KE HOPMBI, U B MHOTO-
JIETHEM XOJI€ €Tr0 TOJOBBIX M CE30HHBIX BEIMYWH OTMEYAIOTCS CTaTHCTHYe-
CKHU 3HaYMMBbIC TPEH/Ibl CHIKEHHSI, TJIaBHBIM 00pa3oM Ha BOCTOYHOM Io0e-
pexbe Kacriuiickoro Mops.

TenaeHIs YMEHBIIEHUS BEIMYUH UCIIAPEHUSI XOPOIIIO COTIACYEeTCsl HE
TOJIBKO C W3MEHYHBOCTBHIO aHTHIIMKIIOHHYECKOW (POPMBI TUPKYJIISINHA, HO H
CO CKOpOCThIO BeTpa: Ha Bcex | MC HaOmronamich CTaTHCTUIECKH 3HAYUMbBIE
TpeHAbl ee cHIxKeHus, 3a uckimouenueM ['MC o. Tronenuii. 3HaUUTEIHHBIN
pPOCT CKOPOCTH BeTpa, HaOiromaBmiuiics ¢ Hadama 1990-x rr., cran, mo—
BUAMMOMY, OCHOBHOW NPUYMHON OOJee MHTEHCHBHBIX MPOIIECCOB HCIape-
Hus B 3anagHoi yactu CeBepHoro Kacmus, B paiione o. Tronenutit (puc. 6.4).

Bemmunna ucnapernst B 1970-1990 rr. He mpeBbIIaga CpeIHEMHOTO-
neTHel HOpMEI (0Kos0 375 kM’/roa, mam 97,0 cM ciiosi), a B TIEPHOM COBpe-
MEHHOTO pocTa YpOBHS OHa cocraBmia okono 92,0 cm/rox. C 1996 mo
2010 r. ucapeHre NPUBOAMIO K €XKETOJHOMY CHHXEHHMIO YPOBHS MOpS B
cpenreM Ha 96,6 cM (ot 81 mo 108 cMm), a Hanboee 3HAYUTENHHOE BIUSHUE
WCIIapeHue Ha CHWKCHHE YpOBHS okazwiBasio B 1930-e rr. (94-107 cm) u B
19421977 rr. (72-117 cm).

K umcny knuMatooOpasyrommx (HakTopoB, ONPEACIISIONINX WHTCHCUB-
HOCTb MCHIApEHUs], OTHOCUTCS Temreparypa Bozayxa. Ha 'MC Kacnuiickoro
Mops ¢ koHa 1970-x — Havyana 1980-x ro0B HAOIIOAATNCH TOJIOKHUTEIh-
HBI€ OTKJIOHEHHUS TOJOBBIX €€ 3HAYeHHWH OT CPEJHEMHOTOJIETHEH HOPMBI.
CoxpaHeHre 3TUX TEHASHINH B OYAyIIeM MOXET CIYXHUTh IPEIIOI0KESHH-
€M O Hayaje pocTa HHTEHCUBHOCTH IIPOIECCOB UCTIapEHUSI.

Paznuumst MeXrotoBOW M3MEHUYMBOCTU BEIIMYMH UCIIAPEHUS B Pa3HBIX
paiionax Kacnuiickoro Mopst 00yCIIOBIEHBI KaK (PU3NKO-TeorpaduIecKuMU
YCIOBUSIMH, TaK Pa3IHUYHBIM BIMSHHEM KIMMAaTOOOpa3yronmx (HakTopoB.
Koaddumment mexromoBoit mamenuanBoctd (Cv) ¢ 1940 mo 2010 r. ma 'MC
0. Kymansr cocrasnser 0,22, o. Tronenuit u o. Orypuunckuii — 0,15, Kyymnu-
Masxk — 0,23.
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Puc. 6.4. MHoroneTHsis (a) u ce3oHHasi (6) N3MEHUYMBOCTb MCNApPEHUs
Ha TMC Kacnuiickoro mopsi.
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Memoowvt pacuema ucnapenus ¢ NOGEPXHOCMU MOPA

Benuunna ucnapenus ¢ nosepxHoctu Kacmuiickoro Mopst Hemocpen-
CTBEHHO HE H3MepseTcs, a paccuuthiBaeTcs. CyIleCTBEHHBIM O00CTOSATENb-
CTBOM, 3aTPYAHSIOIINM pacyeT UCIApeHUsi C TTOBEPXHOCTH MOpPS MO UMEIo-
muMcs popmymiam, sIBISIETCS OTCYTCTBHE PETYJISIPHBIX JUTUTEIbHBIX HAOIIO-
JCHUH HaJl TeMIepaTypoi BOABI, BIAKHOCTBIO BO3yXa U BETPOM B yAaJeH-
HBIX OT Oepera pailoHax Mops. PerynspHbie HaOmtoeHUsT Hal STHMHU 3Jie-
MEHTaMH BeIyTcs Ha MPUOPEXHBIX THAPOMETEOPOSOTHYECKHX CTAHLHUSAX,
OJIHAKO OHM HE XapaKTEePHU3YIOT MX 3HAUYEHHH B OTKPHITOM MOpE, U pacueT
UCTIapEeHNUs 10 ITUM JAHHBIM IPUBOJUT K 3HAYUTEJIbHBIM omnOKkam. Pe3yib-
TaThl PacyeTOB, KaK MPaBHJIO, OKA3bIBAIOTCS 3aBBIIEHHBIMH 32 CUET Ooiiee
BBICOKOHM TeMIepaTyphl BOJIbI B palilOHE CTAHIMK MO0 CPaBHEHUIO C TeMIepa-
TypOH BOJBI OTKPHITOro Mopsi. [lo3ToMy mpeuiararoTcst pasjinuHble CIIOCOObI
KOPPEKTUPOBKHM DPACUYETOB HCIApeHus s OTKpeIToro mops. Hampuwmep,
H.A.benunckuii [9] mpennaraer pacueTHble BETUYMHBI HUCIIAPEHUS HA NPH-
OpEXHBIX CTAHLMAX YBEIMYUBATh IpUMepHO Ha 20 %.

O.U. UlepemeTeBckas [72] s pacdeTa UCTIAPEHUS C TIOBEPXHOCTH MO-
PS KCIIOJIB30BANIa AMITUPUIECKYIO (popMyITy

E=T6VA, 6.7)

rne E — CKOPOCTh UCTIApEHNsI C TIOBEPXHOCTH MOPSL, MM/Mec; V' — CKOpOCTb
BETpa, M/c; A — NeHUUUT BIAXHOCTH, MM, Ha YPOBHE | M, BEIYMCIICHHBIH 110
MIOBEPXHOCTHOM TeMIiepaType BOABI.

B I'T'O mns pacuera uicmapeHUs UCITOJIB3YETCsI SMITUPUIECKas hopMya

E=52VA. (6.8)

I'onoBbIE cCyMMBI UCTIApEHUS ¢ TOBEPXHOCTH Kacmusi, pacCUuTaHHBIE 110
¢dopmynam (6.7) u (6.8) okazamuch Onmzkumu, papaeiMu 1011 u 1007 Mm
COOTBETCTBEHHO.

K.M. CmupHOBa [66] TIoKa3ana, 9TO HMCHApEHHE C MTOBEPXHOCTH MOPS
E , MM/Mec, TECHO CBSI3aHO C TEMIIEPaTypoil BO3Iyxa

E=49-1,+193, (6.9)

rae ta — CpeaHsid 3a 4EThIPC NPCALICCTBYIOINX MECALAa TEMIICpATypa BO3-

nyxa mo crannusM Maxaukana, [llesuenko, baky u KpacHoBoack. J1a cBs3b
olieHuBaeTcs kKoaduipienTom koppesiuu 0,93 npu oOecreueHHOCTH He-
BBIXO/a ommbok 3a 27, 15 u 10 mm, paBHo#t 94, 83 u 61 %. ®opmyna (6.9)
HESBHO YUYUTBHIBACT 3aBUCHUMOCTH CKOPOCTH HCHAPEHUS OT TeMIEpaTyphl
MOJICTUJIAIONICH MOBEPXHOCTU — TJABHOTO (DAKTOpa, PEryIUpYIOIIEro CKO-
POCTb MpoIiecca UCTIAPEHUSL.
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Bonee TouHble pe3yJbTaThl MOJIYYArOTCSl MO CBA3M MEXIY BEINYUHOU
UCTApEeHUs] ¢ MaKCHMaJBHOW YIPYroCThIO BOJSHOTO Mapa, MO, BBIYHCIICH-
HOM 0 TeMIepaType BOJbI MPEAIIECTBYIOIIEr0 MeCsIa.

E=429E, +8, (6.10)

rae E — cKOpOCTb UCHapeHus, MM/Mec; E, —— MakCHMallbHas yIpyrocTb

BOJISTHOTO Mapa MpH TeMIIepaType BOJBI 3a MpeiecTByromui Mecsi. Ko-
s punmeHT Koppeauu 3Toi cBsa3u paBeH 0,95 npu obOecredeHHOCTH He-
BBIXOMa OomuOoK 3a 27, 15 u 10 MM, paBuoit 91, 88 u 85 %. YpaBuenue
(6.10) mo3BOMNSET MO CPETHUM MECSYHBIM 3HAUCHHUSIM TEMIIEPATYPhI BOJBI Y
puOpexHbIX cTannmii (Maxaukana, @opr-IlleBuenko, baky, KpacHoBocK)
MPUOIMKEHHO BBIYMCIIATH UCHIAPEHUE C TOBEPXHOCTH MOPS JUIS CIICAYIOIIE-
ro Mecsla. ACHHXPOHHOCTb 3TOH CBSI3U OOBSCHSCTCS TEM, UTO Ui 3aMKHY-
TOTO BOJOEMa MPOIECChI MPOrpeBa U OXJIAXKACHHUS B OTKPHITOM MOPE 3ara3-
JIBIBAIOT 10 CPaBHEHHUIO C TEMH K€ MpollecCaMy B MEJTKOBOJHBIX paiioHax.
®opmysl (6.9) u (6.10) MOTYT OBITH HCITOJIL30BaHBI JIJIsI OPUSCHTUPOBOYHBIX

pacyeToB.
B I'OlHe [4] ucnapeHne ¢ MOBEPXHOCTH MOpPS PaCCUUTHIBAIOCH IO

bopmye:
E=4337 (e, —e)-Uy, -0, (6.11)

rae E — cpenHee 3a Mecsl] UcnapeHue (MM/Mec); e, — MaKCHMallbHas yIIpy-

TOCTh BOJASIHOTO Iapa MpH TeMIIepaType MOBEPXHOCTH BOAbI (MO); e — ympy-
TOCTh BOISMHOTO TMapa Ha Beicote 10 M, MO; U — CKOpPOCTh BETpa Ha BHICOTE
10 M (M/c); O, — mapameTp, OIpeNeAIONIA BIUSIHIE TEMIIEPATyPHO CTpa-
TUUKAIMKA Ha CKOPOCTh HMCHApEeHHsl W 3aBUCSIIMK OT yucia Puuapacona
Ri=(t, —1,)/Uf.

Pacdersr ncnapenus npoBoauiuchk 1o matu ['MC, pacmionoXeHHBIM B
pasnuuHbIX 4YacTsx Kacmmiickoro Mopsi 1 HauOoliee TOJHO OTPaKAIOIIUM
UCTIapeHue ¢ MOBEPXHOCTH MOps. B kauecTBe ONMOpPHBIX CTAHLMH ObUIN BBI-
opanel: B CesepHom Kactmm I'MC o. Tionenmit u o. Kynmamer (®Poprt-
eBuenko) B Cpemnem u lOxxHom Kacmmm — Kyynu-Masik, Hedrsnbie
Kamuu u o. Orypuunckuii. [Ipu BBIMHCICHUH MaKCHMalbHOH YHPYTOCTH
BOJSHOI'O IIapa e, Yy4YUTHIBAJIOCh HaJM4Me JeIsHoro nokpona. Ilapamerp

IepOXOBATOCTH MpHHUMAaJCs paBHbIM 0,06 cm.

Pacuer ncnapeHus MpoBOAMIICS TaKUM K€ METOJIOM, KaK U OCaJIKOB: 110
OMOPHBIM CTAHIMAM U 110 MOPIO B CPEIHEM OIPEACISUINCH KOAPPHUINECHTHI
MEXXI'OZ0BOH M3MEHYHMBOCTH UCIAPEHHUS, a 3aTEM, C YyU4ETOM HOPMBI HcIape-
HUS IS KaX/I0M 9acTH U MOpS B IIEJIOM, 3HaUEHUE UCTIApEHHs C aKBaTOPHH
MOPsI 38 KOHKPETHBIE MECSIIIBI U TOJIBL.
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6.2.4. Crok B 3a;1uB Kapa-boras-TI'oa

Bropoi#i pacxomHo#l coctaBmisomeii BoxHoro Oamanca Kacmuiickoro
Mopsi (TIoclie UCTIapeHus) SABISIETCsl CTOK MOPCKuX Box B 3anuB Kapa-boras-
I'on. Mopckas Bojia OCTyIaeT B 3JIMB Y€PE3 OAHOUMEHHBIN IPOJIUB, TIE U
MIPOUCXOANT €€ UCTapeHHe. SIBIAsACH OTPOMHBIM MPUPOJHBIM HCIIApUTETIEM,
3anuB Kapa-Boras-I'on oka3biBaeT 0oJblIoe BAMSHUE HA YPOBEHHBIH PEKUM
Kacnmiickoro mMopsi, ero BOIHBIM M coieBoi OamaHchl. OOBEM CTOKa MOp-
CKOM BOJIBI B 3aJIB B €CTECTBEHHBIX YCIOBHUSAX 3aBUCHUT OT BBICOTHI MOJIOXKE-
Hus ypoBHs B KacniniickoM Mope U B 3ajMBe.

CTOK MOPCKOH BOJIbI B 3aJIMB IOJBEPKEH 3HAUUTEIbHBIM W3MEHEHUSIM
Bo BpemeHu. C 1878 mo 1937 r., BcaencTBue CTeKaHWS BOMBI B 3aJUB, YPO-
BEHb MOps €XKEroJHO MOHMWXKaJIcA Ha 5,9 cM, 4To cooTBeTCTBOBaNO 7 % Be-
JIMYUHBI U3MEHEHHS YPOBHS MOPSI 33 CUET MIOBEPXHOCTHOIO CTOKa. B mepuon
3aperyIUPOBAHHOTO PEXHMMa CTOKA PEK 00BEM CTOKA U3 MOPS B 3aJIMB KOJie-
Oancs B mpenenax ot 8,7 po 15,0 KM>/rop. Ho navama 1930-x rr. B 3a1uB
exerogHo mocTynano 20-25 kM’ Mopckoii Boxbl. YpoBeHb 3anmBa Kapa-
Boraz-I'on B mponmtom Haxomwics Ha 0,3—3,5 M HIbke ypoBHs Kacnuiickoro
Mops. Tak, Hanpumep, B 1878—1933 rr. ypoBeHb 3aiiuBa ObLT MPUMEPHO Ha
0,4 M HXKe ypOoBHS MOps, K Hadany 1940-x rr. pa3HOCTh YpOBHEH MOps U
3anmBa Bo3pocia 1o 0,8 M, a k cepeauae 1950-x IT. 3Ta pa3HOCTH COCTABIISI-
na 2,8-2,9 M 1 mpojosrKaia MocTeneHHo yBenuuuBaThes. [lo mepe cHike-
HUS ypOBHS MOps CTOK B 3aJIMB COKpalaics U K KoHiy 190-x rr. oH cocTas-
a1 5-10 km®. ExxeronHoe cHmkeHHe ypoBHs Kacmmiickoro Mops 3a cuer
CTOKA B 3aJIMB COCTaBIIAIO0 7—9 cM.

BayTpuronosoe pacnpezeneHie cToka MOPCKUX BOA B 3aiuB A0 1984 T.
OBLIO aHAJIOTHYHO TOZOBOMY X0y ypoBHS Mopa. o 40 % romosoro croka B
3aJMB IPUXOAWIOCH Ha HIOHB—ABIYCT U CEHTA0pb. B mepuon mopblmeHus
YPOBHSI MOpSI CTOK B 3aJIMB yMEHBIIAN €ro B cpefHeM Ha 1-2 cM B rog, a B
nepuoa najneHus ysennuusan Ha 0,5 cM B roa. ExeronHoe cHIkKeHUE ypoB-
HS1 MODSI 3@ CUET CTOKA BOJ B 3aJIMB B CPEAHEM 3a IPOIILIOE CTOJIETHUE COCTa-
BIJIO OKOJIO 3,5 cM (o1 7 1o 1 cMm), a B HacTosIee BpemMs MeHee 1 cMm, T. €. Ha
CE30HHBII X0/ YPOBHS CTOK B 3aJIUB [IOYTH HE BIIUSET.

K cepenune 1960-x rr. miomaas 3anuBa cokparuiack 10 10 Toic. KMZ,
CTOK BOJ B 3a7MB yMeHbIImIca 10 8—10 km’. ITasieHne ypoBHS MOpS IPo-
JIOJDKAJIOCh TOYTH 710 KoHIa 1970-X IT., M03TOMYy 00BEM CTOKA B 3aJIUB CO-
KpaTuiics 10 5—10 KM®, ypoBeHb 3amuBa CHH3MIICA 10 oT™MeTKH -32,00 M BC,
06beM Boj yMeHbIIICA 10 20—22 kM (B Hauane 1930-X IT. 06BeM ero BoJ
coctapisin 130 kM®), MakcUManbHble ITyOHHBI B 3aIUBE HE TIPEBBIIAIN 3—
4 M. Tlnomans 3anuBa TIpM CTOKE B HEro 5-6 KM’/TOA, MO OIEHKaM
B.H. Boprauka [12], 1o/KHA COCTABIATE OKOJO 6—7 ThIC. KM,
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MHoroneTHU#H X0 ypoBHs 3anuBa Kapa-boras-I'on B mepuox ¢ 1921 r.,
Korja ObUTH Ha4yaThl HaOMroAeHuUs, 10 1979 1. oTpakaeT B 1IEIOM U3MEHEHHUS
cpeanero ypoBHst Kacnmiickoro mopsi, 00ycioBJIeHHbBIE B OCHOBHOM ecTe-
CTBEHHBIMH KJIMMAaTHYECKHMHU U YaCTUYHO aHTPOIIOTCHHBIMU (haKTOpamu, U,
KaK CJeICTBUE WX IMPOSBICHHS, YMEHBIIEHHEM CTOKa BIAJAIOIIUX B MOpE
pex.

B maprte 1980 r. nponuB Kapa-borasz-I'on Obu1 epekphIT TITyXO0# 110~
TUHOH U MOPCKHE BOJbI IIEPECTAIN IOCTYNaTh B 3ayIUB. Pe3koe moBkIIeHNE
YPOBHSL MOpA, HadyaBIlleecs cpa3y JK€ IOClie KPUTHYECKOH ero OTMETKH
(-29,00 m BC B 1977 1.), OBUIO HEOXXHMIAHHBIM M HE TPEAIONIAraioch NpH
COOPY’KEHUH IUIOTHHBI B POJKBE. 32 MEPUOJ MOJHOTO MIPEKPAIEHUS CTOKA
Mopckux BoJ B 3aiuB (1980—1984 r1.) exerognas "SKOHOMUSA" BOJI COCTaB-
nsa B cpeHeM okono 10 kM®, a Bcero 6bL10 "oCTaBieHO" B MOpe OKOJO
50 kM®, uTO ObecHeunnIo MOXBEM yPOBHS MOPS B CPEIHEM 3a rof Ha 2,5
3,0 cm cnos. CymMMapHast «9KOHOMUSD» MOPCKHX BOJ 32 CUET aHTPOIIOT€HHO-
ro (akropa (OTWICHEHHUs 3aJIMBa M PEryIupyeMoi ogayl MOPCKOM BOIBI B
HE3HAUNTENIBHBIX 00beMax) cocTaBuna 3a 1980—1990 rr. mpumepro 135 km,
9TO CIOCOOCTBOBAJIO JOIOJHUTEIBHOMY MOBBIIIEHUIO YPOBHSA MOpPs Ha 35—
40 cm, unu Ha 25 % ero (akruyeckoro pocra. B nHayane 1980-x rr., T. €. 3a
NEepUOJ OTWICHEHHs 3aJIMBa, MAKCUMAaJIbHbIE ITTyOMHBI €r0 CHU3WINCH 10
1,2 M ipu cpeaneit rmybune 0,75 M, a 00beM IMOBEPXHOCTHOM paIlbl B 3aTHUBE
cokpatuiics ¢ 22 10 1,5 km’. B 1984 r. 3aBepiumiicst mporecc yChbIXaHus T110-
BEPXHOCTHBIX PaccojiOB U IIpeBpalleHue 3an1uBa B ""cyxoe ozepo” [12, 53].

C wenplo COXpaHEHHs MEPCIIEKTUBHOTO THAPOMUHEPAIBHOTO CHIPhS 3a-
JMBAa U YYUTHIBas BO3MOXHOCTb HEOOPaTHMBIX M3MEHEHHMH €ro ChIpheBOM
0a3pl, a TaK)Ke NPUHUMAsi BO BHUMaHUE OTHOCHTEIBHO BBICOKOE MOJI0KEHHUE
ypoBHs1 Kacnimiickoro mopsi, B ceHTs0pe 1984 r. cTOK MOPCKHX BOJ B 3aJIHB
ObUT BO30OHOBJICH IPU NMOMOIIM BPEMEHHOI'O BOAOIPOIyCKHOTO COOpY’Ke-
Hus. C 3TOr0 BpeMEHH B 3allMB €XKEroJHO MOCTYIaIo okomo 1,6 km® Mop-
CKOH BOJBL.

JluxkBunanus wiotuHs! B 1992 r. 1 BO30OHOBIEHUE €CTECTBEHHOTO IO-
CTYIUICHHS B 3aJIMB MOPCKOM BOJBI MPUBEJIN K HEKOTOPOMY CHUKEHHIO TEM-
OB COBpeMeHHOTro noBbleHns ypoBHs Kacrusa. C 1992 no 1995 r. B 3a5uB
nocTynuiao okono 130 km® MOpckoii Bombl. BeencTBHe HTOro TOBHIIEHHE
YPOBHS MOpsI OBLTIO MEHBIIIE BO3MOXKHOTO TpuMepHO Ha 30 cM. 3HAYUTEh-
HOE T'0JIOBOE CHIDKEHHE YpoBHS (0K0yIo 13 cM), cBsa3aHHOE co cTokoMm B Ka-
pa-borasz-T'on, mpouzonuto B 1995r., Korga BmepBbIE 3a BCIO HCTOPHUIO
HabmoieHni OB 3aQHKCHPOBAH MaKCHMAbHBIH 00BbeM cToKa (52,2 Km)
MOPCKHX BOJ B 3aJIUB.

Pa3zpymenne namObl B MpoNMBE OKa3ajlo 3aMETHOE IeMipupyromiee
BIMSHHUE HA COBPEMEHHBIH NoAbeM ypoBHiI. OnxHaKo, Kak CUYHTaeT
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A.B. ®pomoB [71], coxpaHeHHE COBPEMEHHOTO PEXHUMa OTTOKA B 3aJIUB CO-
3/1a€T YCIIOBUS IJIsl CHUKEHHA ypoBHs Kacnuiickoro mMopsi, 4To M MPOUCXO-
IWT B TIocsieAHue rofsl. [Ipu HacTymiieHnn ManoBoabs B O6acceline Kacmus u
COBPEMEHHOM pEXHMME OTTOKA B 3aJIUB BO3MOXKHO CHIDKEHHE YPOBHS MODS
0osiee OBICTPOE ¥ 3HAYUTEIILHOE [0 CPABHEHHMIO ¢ MajeHueM ypoBHs B 1930—
1940 rr. [loaToMy OH mpeasaraeT HJICI0 CTPOUTEIHCTBA PETYIUPYIOLIETO
COOPYXEHHS B IMPOJIHBE, COSIUHSIONIEM MOpPE U 3alMB. Takoe coopyKeHHe
OKa3BIBAJIO OBI, KaK TOKAa3bIBAIOT PE3YILTATHI €r0 HccieAoBaHms, 3¢ hek-
THBHOE peryiupyloliee BausHue Ha konebanus YKM. OH Taxke OLeHWT
peXUM OTTOKa B 3aJIUB Ha ypoBeHb Kacmus B mepuon ero moabema ¢ 1978
o 1997 rox (puc. 6.5).

h,m
-26

1 ! [ 1

-29
1975 1980 1985 1990 1995 2000
I'oant

Puc. 6.5. Konebanus yposHsi Kacnuiickoro mopsi B nepvog 1978-1997 r.
npu pasHbIX pexumax 0TToka Mopckon Boabl B 3anue Kapa-boras-on [71]:
npu OTCYTCTBUM OTTOKa B 3anuB (1); HabntogeHHble OTMETKM YPOBHS (2);
npu pexume ottoka B 1946—1980 rr. (3); npy pexxume 0TTOKa, NPEANONOXU-
TenbHO chopMMpOBaBLLEMCS NOCIe pa3pyLLueHns Aamobl (4).

U3 pucyHka BuaHa oueBUAHAS 3PPEKTHBHOCTH BO30OHOBICHUS OTTOKA
10 OTHOIICHHIO K MMOABEMY YPOBHA MOPA: NPHU OTCEUYCHHOM 3aJIMBE IMMOABEM
Obul puMepHo Ha 0,5 M Oonbllie HAONIONABHIETOCS. 3aMETHOE pPa3iiuvue
MEXIy KPUBBIMU 2 U 4 yKa3bIBaeT Ha YBEIWYCHHUE PEryHpYIOIIel crnoco0d-
HOCTH OTTOKA B 3aJIMB II0CJI€ Pa3MbIBa MIPOJIMBA.

o 1995 r. Boabl U3 MOpsi CBOOOHO BIMBAIKCH B 3aJIUB U, BCICACTBUC
3TOTO, PYCJIO MPOJIMBA MOABEPIIIOCH HAMOOIBIIIEMY Pa3MbIBY U YBEIMYCHUIO
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€ro MPOIYCKHOI criocoOHOCTH. B Haware mponwBa MMpHHA pyciia yBeTnIH-
mack Ha 120-140 m [34]. K 1996 1. yama 3amuBa Kapa-boras-I'on, npakTu-
YECKH BBICOXINAS B MPEABLAYIIMNA MMEPHUOJ, 3alOTHIIACHE MOPCKOW BOJIOW H
MEXIy YPOBHSIMH MOpPS W 3aJlMBa yCTaHOBWJIACh TpsiMast cBs3b. 1lo mepe
MIOCJIETYIOIIETO MaeHUsT YPOBHS MOPS U 3aIlOJIHCHUS 3aJIMBa YPOBHHU B HEM
CTaJIU BJIMATH Ha MPOITyCKHYI CITIOCOOHOCTH MTPOJIHMBA.

ITo BoccTaHOBNEHHBIM JaHHBIM, HAUOOJIBIINH €CTECTBEHHBIN CTOK B 3a-
B (38,2 km’) Habmomanca B 1878 T., a 3a mepHoa MHCTPYMEHTAIBHBIX
Habmmonenuii — B Hauane XX cronerus (okosno 30 km’). B konne 1970-x rT.
€CTECTBEHHBII CTOK MOPCKHX BOj B 3anuB Kapa-boras-I"om Obu1 MUHUMAITB-
HeIM (0K070 5 kM*/rox). C Hauana XX cronetus nmo 2010 r. Mope «moTepsi-
no» cebime 1500 km® KacnuiickuX BOJ, MOCTYNHBIIMX B 3amuB. Takomy
00BeMy B TiepecdeTe Ha CJIOH, OTHECEHHBIM K CPEJHEH IUIOIIaau MOps 3a
3TOT MEPHO/I, COOTBETCTBYET CHIDKEHUE YPOBHS MOpPS B cpeiHeM Ha 4,2 M.

ExeromgHoe CHIKEHHE yPOBHS MOPS, 00YCIOBJICHHOE CTOKOM MOPCKHX
BoJ B 3anuB Kapa-boras-I'omn, coctaBmsio B Hawane XX cToNETUS OKOJIO 7—
9 cMm, B xoH1e 1970-x — Hauane 1980-x rr. — 1,5 cm. Tak, Hanpumep, 3a mne-
puon ¢ 1970 o 1977 r. okono 20 % HabmOgaBIIETOCs TOHMKEHUS YPOBHS
(ma 0,65 M) ObUTIO OOYCIIOBICHO CTOKOM MOPCKHX BOJI B 3aJIUB. B yCoBHsIX
pe3koro noBsIieHns ypoBHA Mopst (¢ 1978 mo 1995 r.) aHTpOnoreHHOE BO3-
NEHCTBHE Ha CTOK MOPCKHX BOJ B 3anuB Kapa-boras-I'on ctano Goiee omry-
TUMBIM (DaKTOPOM, BIIUSIONIMM Ha THUAPOJOTHYCCKHIA PEKUM MOpPS, B TOM
YHCIIe U Ha €r0 YPOBEHb., DTO BO3ACUCTBUE MOTJIO OBITH COM3MEPUMO C €XkKe-
TOJHBIMU O€3BO3BPATHHIMH H3BATHUSMHU BOJDKCKOTO CTOKA, KaK OBl KOMIICH-
cupyromiero ux. Ilocme 1995 1. exxerogHoe CHIWKEHHE YPOBHS 3a CUET ITOU
OTPUIATEITLHON COCTAaBJIAIONICH BOJAHOTO OanaHca MPOUCXOAUIIO B CPEIHEM
Ha 5 cM (47 cm).

Ha ¢one oOmieil TeHAEHIINN TIOHWKEHNS YPOBHS 3aJIMBa B €r0 MHOTO-
JIETHEM XOJI€ MOKHO BBIJICIIUTH HECKOJBKO TIEPHOJIOB IO XapaKTepy W WH-
TEHCUBHOCTH KOJIcOaHWH, aHAJIOTWYHBIX MHOTOJETHEMY XOJy CpPEIHETro
ypoBH:S Mopst. Hambosee Beicokuit ypoBeHb 3amuBa -26,0 M bC Habmrogancs
B 1929 r., B 1977 1. ypoBeHb 3aquBa OomycTHICSA 10 oTMeTKH -29,15 M BC. B
utoHe 1992 r. Oputa 3adukcupoBana otmerka ypoBHS -33,9 M BC, a ero
cpemHerogoBas oTMeTka cocraBuia -33,4 M bC. Takum obpazom, 3a mepuon
WHCTPYMEHTAJIBHBIX HAOIOACHUN pa3Max TOJOBBIX 3HAYSHHWH YPOBHS 3aJU-
Ba Kapa-boras-I'on coctasun 7,4 M.

Cpenn COCTaBISIONIMX BOIHOTO OaliaHca CTOK MOPCKHX BOJ B 3aJIHB
Kapa-borasz-I'on oriaudaercs HawmOOJNBIIEH MEXKIOMOBOW H3MEHUYHUBOCTHIO
(Cv=0,48), ero cpegaemHorosieTHuit cTok 3a 1900—-1979 rr. coctaBmi OKO-
70 15 km’/rom, a ¢ 1900 o 2010 rr. — 13,7 km’/ron. HanGosmbiuasi n3MeH4-
BocTh (Cv = 0,44) MHOTOJIETHETO CTOKa MOPCKHX BOJ B 3aJIUB HAOIIO/1aIach
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B 1930-e rr. B 3T roasI KaTacTpohUIeCKOTO MAACHUS YPOBHS MOPS BEIH-
YIHA TOJ0BOT0 06BeMa cToka cokpatuiack ¢ 20 10 6 kv’. B mepuon 3amen-
JIEHHOTO CHM)KEHUs ypoBHA Mops (1942—-1977 rr.), koraa B 3aJUB €KETOTHO
TIOCTYIANO B CPeJHEM OKOJIO 10 KM® MOPCKHX BOJ, MEXKI00Bas M3MEHUH-
BocTh Obuta HesHauutensHOU (Cv = 0,15). Ce3oHHbIE M3MEHEHHS O0BEMa
CTOKa OBbUIM HEBEJMKH, YMEHbLICHHE aOCOIIOTHOTO 3HAYSHUsI CTOKA Ha MpPO-
TSOKEHUH MHOTHX JIET COIPOBOXKIAIOCh YMEHBIIIEHHEM M pa3Maxa ero ce-
30HHBIX W3MEHEHWH. B cpemHeMHOroNeTHEM IJIaHe CE30HHOE pacrpejere-
HHE CTOKAa aHAJIIOTMYHO TOJ0BOMY xoxy ypoBHS mops. o 40 % romosoro
CTOKa B 3QJIMB MPUXOJAUTCS Ha JISTHUE MECAIbI (MIOHb-aBI'YCT) M CEHTSOpb, B
(heBpane-MapTe B 3aJMB MOCTYAET HEZHAYUTEIHHOE KOJIMIECTBO BOJI — OKO-
jo 7 % romooro obbema. B pacxomHol wactu BomHoro Oananca Kacrwus
CTOK MOpckuX BoJ B 3aiuB Kapa-Boras-I'on mocturaer Bcero Juib OKOJIO
5-6 % obOwema.

Pacuem cmoka mopckux 600 6 3anueé Kapa-bozasz-I'on

OrmpeneneHreM BEIHMYHUHBI cTOKa B 3anuB Kapa-boras-I"o 3aammanmch
MHOTHE aBTOPHI, UCIIONB3YIONINE Pa3HBIE METOMABI, IIOITOMY M OTMEYAIUCH
pacxokaeHus B aHHBIX. B otnensabie roasr (1933, 1945-1947, 19531955,
1970-1975 rr.) nU3-3a OTCYTCTBHS YPOBEHHBIX HAOIOICHUN WM HEIO0CTa-
TOYHOT'O KOJMYECTBA MPOBEACHHBIX M3MEPEHHUI CTOK B 3aJIUB BOCCTaHABIIH-
Baiics. [Ipyu BOCCTaHOBICHUM HENOCTAIOMIMX JAaHHBIX HCIOJIB30BAIUCH pa3-
HbIE€ METOJBI, B YAaCTHOCTH METOJ JMHEHHON WHTEPHOJSAINH, AIOIIHA
omubku B BenmumHax croka 10 0,1 km®. TTomcuersl CTOKa OCIOKHSIINCH
TaK)Ke W HAJIMYHUEM B MPOJIMBE TIEPEMEHHOTO YKIIOHA, 00YCIOBICHHOTO 3PO-
3MOHHBIMU TIPOIIECCAMHU B CTOHHO-HATOHHBIMU SIBIICHUSMHU.

[IpemmoxeHo HECKOIBKO (GOPMYI IS OTIPEAETICHUS CTOKAa MOPCKOH BO-
ael B 3anuB  Kapa-boras-I'onm i pa3HbIX TE€pUOAOB  BPEMEHH.
K.U. Cmupnosa u O.U. lllepemereBckas [67] o pe3ynpraTaM aHaau3a JaH-
HBIX HaOJIONEHUH 3a ypoBHeM Ha Bojamocty baky ¢ 1946 mo 1964 r. npen-
JIOKHUIT TIPUOIMKEHHBIN pacueT 3TON BEIMYUHEI MPOU3BOIUTE TI0 AMITHPH-
YECKOM 3aBUCUMOCTHU

QKEF = 0,099H5 + 0,065AHE + 12,5 N (612)

e Qypr - TONOBO# nputok B 3amue Kapa-Boras-T'on (km’); H g — Bennuu-
Ha CpelHeronoBoro ypoBHs Mops B baky; AHy — npupamieHue cpeqHero-

IOBBIX ypoBHel B baky. Koadduiment xoppensiuu 3Toi 3aBUCUMOCTH pa-
BeH 0,89. O6ecneueHHOCTh HeBbIX0Aa ommbok 3a 1,3 km® (0,67 o ) cocrtas-
nset 84 %.
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MamenoB mokasai, 4yTo 3aBUCUMOCTb MEXKAY OTTOKOM BOZBI U3 MODS B
3B Kapa-boras-I'os 1 ypoBHEM MOps SIBISIETCSI HEJTMHEHMHOW M IIPENIO-
KUIT CIICTYIONTYIO POPMYITY

Oxsr = 0,000512H"° /0, exp( —0,00434) (6.13)

rne H — cpennuii ypoeHs Mops B baky, cm; O, — rogosoii nputok B Kac-

nuiickoe Mope.

B pesynbrate mepekpsiTus wiotuHoil B 19801984 rr. 3ammBa Kapa-
boras-I'on u cokpamienust croka B 3ainuB B 1985-1992 rr. no 1,5 KM>/Tog,
MOCTYTUIEHHE MOPCKUX BOJ B 3QJIMB CYIIECTBEHHO YMEHBIIIMIIOCH 110 CPaB-
HEHUIO C YCJIOBHUAMH CBOOOJHOTO CTOKA. DTO MPHUBEIO K JOMOJHUTCIFHOMY
nossiieHnio YKM npumepro Ha 40 oM. JlukBupanus mioTuHsl B 1992 1.
YBEJIMYMIIA pacxoj BOIbI B 3ajluBe U 3ameanuia noseimieHue YKM. Iocne
OTKPBITHSA JaMOBI Pa3HOCTh YPOBHEH MOpe-3aIuB JOCTUTANA 7 M, B PE3YIIb-
TaTe Yero 3aJuB OBICTPO HAIMOJHSICS, U yke K cepenuHe 1995 r. pa3HOCTH
YpOBHA Mope — 3aiuB cocTaBuia okono 1 m. Ilocie 1995 r. ata pasHocTs
Kosebanack okono cpeanero 3HadeHus 0,442 M, a TOJTOBOH CTOK B 3aJIUB CO-
craBis1 okoiol8 km®. B 1993-1995 rr. 3a cuer GOJIBLIOrO CTOKA B 3aJIMB
YpOBEHb MOPS OBLI MpUMEpHO Ha 10 CM MEHBIIIE, YeM B yCIOBHSIX PETYJIH-
pOBaHHA CTOKA 4Yepe3 TUIOTHHY. MecsYHbIe 3HaYeHHs pacxoia BOJbI B TPO-
nmuBe Kapa-boras-I"oxn npusenens! B Tadm. 6.10.

Ta6bnuua 6.10. MecsuHble 3Ha4eHNs pacxoaa BoAbl B Nponvee
Kapa-Boras-lon (km®) 3a nepvoa ¢ 1992 r. no mionb 1999 r. [34]

Mepnop I mjm{iv | v vijvii|viliIX| X | Xl |XIl |Fon

1992 0,14|0,13/0,13(0,13|0,14|0,88|1,90(1,90|1,90{2,00{1,90(1,90|13,0
1993 2,00(1,67(1,96|2,18(2,76|3,94|5,15(4,99|3,13|2,79(2,98|3,19|36,7
1994 3,03(2,66(3,27|3,16|3,24|3,16|3,46|3,62|3,73|4,15|3,89(4,13|41,5
1995 3,99(3,70(4,21(4,33|4,40|4,10|4,70|4,80|4,60 (4,60 (4,50 |4,30|52,2
1996 4,10|3,60(3,30|2,70(2,70{2,70(2,80|2,30|1,60(1,13|0,83|1,15/28,9
1997 1,10(1,02|1,15|1,24|1,45(1,71|2,09(2,41|2,00(|1,37|1,11|1,05(17,7
1998 1,04|1,08|1,10|1,18|1,37|1,63|2,12|2,83|2,20|1,65|0,90|0,60 (17,7
1999 0,55/0,50|0,80(0,92(1,70|2,62|2,70

W3 Tabnuikl BUAHO, YTO PACXO]] BOJBI B MIPOJIMBE UMEET CE30HHBIN X0/
M CBSI3aH C CE30HHBIM XOJIOM YpOBHs Mops. [IpuBeneHHbIC B TAOIHIIC JaH-
HbIe ObUTH UCTTONTB30BaHbI 3. K. AOY3SpOBEIM /IS TTOTYYCHUH 3aBUCUMOCTH:
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Osr = 0.06667H 5 —4,6667 , (6.14)

rae Qgpr — CTOK B 3amuB; H gy — ypoBeHs Mopst 1o BoamocTy Kapa-boras-
lon.

B cBs3M ¢ OTCyTCTBHEM ONEpaTHBHBIX JAaHHBIX 00 0ObeMe CTOKa B 3a-
nuB Kapa-bora3z-I"o71, olieHKa COBpeMEHHOTO CTOKa KaCIMHCKOW BOJBI B 3a-
muB Kapa-Boras-I'on ocymiecTBisuiach Ha OCHOBE YCTaHOBJICHHOM SMITUPH-
YeCKON CBSA3M MEXIY PacXoJ0M BOABI B IIPOJIMBE U YPOBHEM MOpS Ha BOA-
nocty Kapa-boraz-I'on 3a mepuox ¢ saBaps 1992 mo utons 1999 rona
(puc. 6.6). Koadduuuent xoppemsauun 310oi cBsazu coctasui 0,80.
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YpoBeHb,cM

Puc. 6.6. 3aB1McMOCTb Mexay YpoBHEM MOPS M 06BEMOM CTOKa BOAbI B
3anus Kapa-boras-l'on.

B I'TU [15] nns pacueta cToka BoAsl u3 Mops B 3anuB Kapa-boras-I'on
OblIa TocTpoeHa (HU3MKO-CTATHCTUYECKAs MOJIEIh, UCXOII W3 HAOIIOICH-
HBIX JAaHHBIX B €CTECTBEHHBIX YCIOBHUSAX (/10 IEPEKPBITHS), TaHHBIX H3Mepe-
HUM pacxoJoB Boael B mpomuBe B 1996-2001 rr. (mo maTtepuanam
J.A. JlaBpoBa), a TakxKe CIEAYIONINX COOOpakeHu:

— B pe3yJIbTaTe pa3MbIBa IIPOJIMBA €r0 MPOIYCKHAasl CIOCOOHOCTH CTana
OoJIbllIe, YeM B €CTECTBEHHBIX YCIOBHSX JIO COOPYKCHUS MIIOTHHBI,

— OTMeTKa JHa mpojuBa coctaBisieT -30,6 M BC, mpu TakomM ypoBHE
MOPsI CTOK B 3aJIMB IIPEKpaIaeTcs;

— MIpH TIOBBILIEHUH YPOBHS MOpS 10 0TMeTKH -26,8 M bC cTOKk B 3ay1MB
TJIABHO BO3PACTAET JI0 BETMUHHBI 20 KM>/TOJI;

— NIpH AajbHEHIIEM MOBBIIICHUN YPOBHS POCT CTOKA PE3KO 3aMEeIseT-
csl, T. K. OH OTpaHHWYEH HCIapsromel crocoOHOCThIO 3anuBa. [Ipu oTMeTke
ypoBHs -24,00 M BC momans 3anmBa cocTaBiseT 22,5 Thic. KM, YUuThIBas,
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YTO BHJMMOE UCIApPEHUE C MOBEPXHOCTH 3alMBa cocTaBisieT okoio 100 cm,
Npd TakOW OTMETKEe WCHapsomas CIIOCOOHOCTh 3ajliBa COCTaBISIET
~22 kM’/roz1. DTa BenMuMHA OblLIAa TPHHATA B KAUECTBE BEPXHETO Ipejena
CTOKa B 3aJIUB.

Hcxons u3 BBIIIEU3I0KEHHOTO ObLIa 1MO00paHa MOJIENb CTOKA B 3aJIUB
Kapa-borasz-I'on B Bujie monmHoMa 4-ii CTEIIEHU B MHTEPBAJIC YPOBHS MOPS
-30,6...-24,0 m BC (puc. 6.7).

-31 -30 -29 -28 -27 -26 -25 -24

Puc. 6.7. 3aBrncumocTb cToka B 3anus Kapa-boras-'on ot YKM [15].

Kak cnenyer u3 pucyHka, 3aBUCUMOCTh Qppr = f(H) HocHT sipko

BBIPAKCHHBII HEIUHEHHBIA XapaKTep, KOTOPBIA, HApsALy C HEJIMHEWHOU 3a-
BHUCHUMOCTBIO IUIOIIAAN MOPSI OT €ro ypOBHSA, OOYCIOBJIMBAEeT U HETUHEH-
HOCTb YpaBHEHMs BogHOro OanaHca Kacrus.

6.2.5. [loa3emMHblil IPUTOK BOJX B MOpe

[Tonzemusblil nputok Boa B Kacnwmiickoe Mope — HauMeHee U3y4YeHHas
COCTaBIIAIOINIas BoAHOro Oamanca. [lo maHHbIM uccnemoBanuii [28, 61, 69],
5Ta BeauumHa Kojednercs or 2 o 40 km’/rom. Mmeercs psi IPU3HAKOB,
YKa3bIBAIONINX HAa 3HAYUTENBHBIA CTOK MOA3EMHBIX BOJI B Mope. KocBeHHO
Ha 3TO YKa3bIBAIOT PAacUYCThl HEBSI3KU YPOBHS MEXIy (aKTHUSCKUMHU U pac-
CUMTAaHHBIMU TIO ypaBHEHHIO BoJHOTO Oananca. KoaddumueHnTt xoppensium
MEXIy TOMOBBIM TMPHUpPAIICHHEM YPOBHS W TOIOBBIM CTOKOM Bonru
cocrasisier 0,74; HO TIpU ATOM HAOIOJAETCs 3HAYUTEIBHBIA pa3dopoc mpu-
palieHuil ypoBHS pU OJHOM M TOM ke cToke. Tak mmst croka 300 KM>/TOJ1
HaOIOAAIMCh CIICAYIONINE TOAOBBIC TpHUpaIIeHus ypoBHS -8, -2, +5, +18,
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+32 cMm. IIpu 3TOM MakcUMalibHasi aMILTUTY[a TOJOBOTO BUJIUMOTO HCIape-
Hus He npeBbimana 20 cm. CriemoBaTenbHO, IPUBEACHHBIN IpUMep pazopoca
MPHUPAIICHUN YPOBHS HEJb3s OOBSICHHUTH TOJHKO M3MEHYHMBOCTHIO HCIape-
HUS ¥ OCA/IKOB.

KommuecTBeHHO OLICHUTH 00BEM CTOKA IMOA3CMHBIX BOJ CylIHM B MOpPE
oueHb TpyaHO. B psnme pabot, BeimomHeHHBIX B 1960—1980-¢ rT., MOA3EM-
HBI CTOK B MOpPE€ PACCUMTHIBAJICS IO WUMEIOMIMMCS THUAPOTEOIOTHICCKIM
JAHHBIM KacIUACKOTO TTOOEPeXbsl C UCIoIb3oBanueM Ghopmyisl Japcu. Bee
MOPCKOE T00epekbe pa3OoMBAIIOCh C YUETOM OpOrpadUyecKux, KIuMaTuye-
CKUX, TUAPOTEOIOTHIECKUX M TEOJIOTHYECKUX YCIOBUH Ha y4acTkd (OT 15
10 19), MO KOTOPBIM MPOM3BOAMIICS TIOJACUYET IMOA3EMHOTO CTOKA. Kaxmprit
Y4acTOK OBUI BBIJENIEH C yYETOM MPHPOAHBIX (DaKTOPOB, OKa3bIBAIOIINX
BIIUSTHUE HA ()OPMHUPOBAHUE MTOI3EMHBIX BO/I.

AHanu3 BBHIMOJHEHHBIX Pa0OT IO OMPE/IEICHUI0 BETUYUHBI TIOA3EMHOTO
croka B Kacmmii CBUACTCILCTBYET O TOM, YTO HAHHBLIC PA3JIMYHBIX aBTOPOB
OTIIMYAOTCA APYT OT Apyra Gonee uem B 160 pas (ot 0,3 1o 49,3 km’/rogm).
OcHOBHas TPUYUHA 3TOTO — OTCYTCTBHE JJOCTOBEPHBIX THIPOTEOIOTHIECKIX
MaTepualoB, a TaKKe M HEHAIEKHOCTh MPHMEHSEMBIX METONIOB pacdeTa.
OpHako OOJBIIMHCTBO HCCIEAOBATENIEH CUUTAET, YTO B MOPE €XKETrOIHO IO-
CTyHaeT B CpeIHEM OKOJIO 3—5 KM’/TOJ TIOA3eMHBIX BOA. I103TOMy BO MHO-
TUX CIy4yasx NpW pacuerax BogHoro Oamanca Kacmmiickoro mops o0bem
T0/I3MHOT'O CTOKA IIPHHUMAIOT MOCTOSIHHBIM ¥ paBHbIM 4 kM>/rox [61].

Heo6xoauMocTh poBeIeHHUs UCCIEIOBAHNHN 10 YTOYHEHHUIO TOJIOBBIX U
BHYTPHUTOOBBIX U3MEHEHHI MOJ3€MHOI0 CTOKAa OYEBHU/IHA, TaK KaK HUCIOJb-
30BaHHE B BOJOOAIAHCOBBIX pacyeTax IMOCTOSHHOTO €r0o 3HaYeHHS CHUKAeT
X TOYHOCTh M HE OTpakaeT AEMCTBUTENBHON pOJIM MOJ3EMHOTO CTOKa B
(hopMupOBaHUH BOAHOTO U coyieBoTo OanancoB Kacnuiickoro Mopsi.

6.2.6. Il1OTHOCTHBIE U3MEHEHUS YPOBHSA MOPH

K gucny cocraBisrommx BogHOTO OaiaHca OTHOCSTCS TaKKe W M3MEHe-
HUS YPOBHSI MOpS, OOyCIIOBJICHHBIC M3MEHUHUBOCTHIO 00BheMa MOpS BCIEH-
CTBHE KOJeOaHUI IJIOTHOCTH BOJBI 33 CUET M3MCHCHUS TEMIICPATyphl U CO-
neHocTH. [ImoTHOCTHEIE KONeOaHUsl ypOBHS, KaK U CTOHHO-HaroHHBIE, BIU-
SIFOT Ha CE30HHBINA XOJI YPOBHS MOpA. YUET IMJIOTHOCTHBIX M3MEHEHHUHN ypOB-
Hs Kacnuiickoro mopst npeacTaBisercs HEO0O0XOIUMBIM IIpU pacyeTrax BOJI-
HOTro OayaHca Mops TI0 CpeTHEMECSIYHBIM JaHHBIM, TaK KaK pa3Max CE30HHO-
T0 X0Jla TUIOTHOCTHBIX M3MEHEHHH YPOBHS MOXKET JOCTUTATh B OTIENbHBIC
roasl 8-9 cm.

BceneactBue 00mbInoi MPOCTPAHCTBEHHO-BPEMEHHON HM3MEHUUBOCTHU
TEMIIEpaTypbl M COJICHOCTH BOJBl B Kacmmm NpOUCXOIST 3HAYUTENBHEIC
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KoJie0aHus TUIOTHOCTH, KOTOPBIE MPHUBOAAT K M3MEHEHHI0 00bheMa BOJHI, a
cienoBareabHO, U ypoBHS Mops. Ce30HHAas W3MEHYUBOCTH TEMIIEPATYPHI
BOJIBI U BO3JIyXa, & TAKIKE COJICHOCTH MOPCKOW BOJBI O0YCIIaBIIMBAIOT H3ME-
HEHHEe TUIOTHOCTH, a CJIEeIOBATeNbHO, H ee 00beMa, 9TO B CBOIO OYEpEensb OT-
paxaeTcs Ha ce3oHHOM xoae YKM. Becenne-neTHuil mporpeB o0yciIaBiu-
BaeT yBEIMUYCHUE 00beMa BOJbI, @ OCCHHE-3UMHEE OXJIAXK/CHHE BHI3bIBACT
ero yMmeHslenre. MiaMeHeHus YpOBHSA 3a cueT 3TUX 3PPEKTOB MOTYT JOCTH-
rath 2-3 cM B utone—utoiie u 0,5-1,0 cMm B apyrue mecsist [65]. B ceBeprOit
YacTH MOPS U3-32 €€ MEJTKOBOJHOCTH IJIOTHOCTHBIC M3MEHEHHUS OYeHb Ma-
JIBL

Jns ompezneneHusi MIOTHOCTHBIX M3MeHeHH ypoBHs JI.U. Tanepkun
[14] mpenmoxum cleayronyo Gopmyiy:

H,_=0lHV, (6.15)

rae Ho‘ — U3MCHCHHUC YPOBHA B cToioe BOJbI ¢ CAMHUYHBIM OCHOBAHHUEM 34

BpeMms ¢, cM; H — TONIIUHA CJI0sI BOJBI, B KOTOPOM PAacCUUTHIBAIOTCS IUIOT-
HOCTHBIE H3MEHEHHUS YPOBHS, M; J — H3MEHEHHUE YCIOBHOTO YJIENBHOTO 00h-
eMa 3a Bpems £ .

Posib MIOTHOCTHBIX U3MEHEHUH YPOBHS B €0 OOLIMX KOJIeOaHUSIX Olle-
HUBAJIACh MO-Pa3HOMY, W JIMIIb HEMHOTHE aBTOPBI YUUTHIBAIN STH HU3MEHe-
HUS TIPH pacdeTax BOAHOTO Oananca [67]. HanbombIwe MIOTHOCTHBIEC TIPH-
pamenus yposHs B Cpennem u FOxxnom Kacnum nocturaror 3 cM B Mecl (C
Mas 1o uroJib), a B CeBepHoM Kacrmu He mpeBbimiaroT 1 cM. B 3aBucuMocTn
OT TeMIIepaTypbl BOABI 3HAYEHUS ITUIOTHOCTHBIX W3MEHEHHH YPOBHS MOTYT
MeHaTbest B Cpenunem Kacoum mo 3,5 cm B Mmecsn, a B FOxxaom Kacnuu no
4,8 cM B Mecsll. B oraenpHbIe TOABI pa3Max CE30HHOTO X0Ja MIOTHOCTHBIX
M3MEHEHU ypoBHS AocTuraioT 8—9 cM B Mecsl. B pesynbprate B Termiblid
MEepPUO/ TOJa TUIOTHOCTHBIE M3MEHEHHS yPOBHS MOTYT yYMEHBIIATh Ha He-
CKOJIBKO CM HAaKJIOH YPOBEHHOW MOBEPXHOCTH BAOJIb MEPHUIMOHAIBHON OCH
Kacnust, kotopslit popmupyercst crokom pek B CeBepubiit Kacnuii u npyru-
MH COCTaBJISIONTUMH BOAHOTO OanaHca. B [67] ObUTH MTONYYCHBI CIIEAYIONINE
BEJTMYMHBI U3MEHEHHS YPOBHS (B MM) 3a CYET U3MEHEHMS IUIOTHOCTH: B SH-
Bape -7, pespane -4, mapre 0, anpene +3, mae +11, urone +19, urone +21,
asrycre +11, ceHtsa0pe -9, oktsa0pe -13, Hos1O0pe -20, nexadpe -12 Mm.

B oTnenbHblEe TONMBI B 3aBHCHMOCTH OT WHTEHCHBHOCTH IIpOTpeBa U
OXJaXJEHMS BOJ B pa3HBIX pailoHaX MOps 3Ha4eHMs IUIOTHOCTHBIX M3MEHe-
HUU ypOBHS MOTYT MeHsIThCs. Kak mokasanu uccnenoanus [38], miIOTHOCT-
HBbIE I3MEHEHHS YPOBHS B OCHOBHOM OOYCIIOBJIIEHBI U3MEHEHHSIMH TeMIIepa-
TypbI BOJBI, TaK KaKk M3MEHEHHUS COJICHOCTH HEe3HAYMTeNbHBI. PazMax BHYT-
PUTOMOBBIX (CE30HHBIX) TUIOTHOCTHBIX M3MEHEHUH YpOBHS B FOKHOW YacTH
Mopsi B Temibli 1966 r. coctaBun 8,6 cM, HOpManbHbId 1967 1. — 8,4 cwMm,
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xonomHbIH 1969 1. — 6,7 cM. B cpemneit wacTu MOpsl B TEIIBIA TOJ pa3sMax
IJIOTHOCTHBIX M3MEHEHHUH ypOBHSA NOCTUTAn 6—7 CM, B XOJIOAHBIA TOJ HX
BEJIMYMHA COKpPATUIIACh IO 5 CM, a HA TpaHUIle MEXKIY CPEAHEH U CEeBEpPHOU
4acTbIO MOPS — 110 3 cM.

C yBennyeHueM TayOHHBI AesTensHOro ciost 1o 200 M pa3max koseba-
HUW TUIOTHOCTHBIX W3MEHCHHH YPOBHS YMEHBIIIACTCS, YTO OOBACHSCTCS
OCOOCHHOCTSIMH TOJIOBOTO XOJIa TEMIEPaTyphl BOABI HA PA3NAYHBIX TIyOH-
HaX. OcoOEHHO YETKO 3TO MPOSBISETCA B TOABI C aHOMAaJIbHBIMHU TeMIIepa-
TYPHBIMHU yCIIOBUSMH.

6.2.7. OnpeaeJieHue mI0MAIH MOPS

s ompezeneHus MIOMaad MOpsl IIPU pacdyeTe BOJHOro OanaHca CHa-
yana wucnonb3oBanuch naanueie .M. Kyapuukoro [33], Bmocnenctuu
yrouneHnHsle P.B. Huxomaepoii [47]. Jlannabpie 0 Tutomanu u o0bemMe BOJ ce-
BEPHOM, cpenHell u roxkHol dacteld Kacmuiickoro Mops npuBeaeHBl B Ta0II.
6.11, a mannbBIe 0 TUTOmAAM Becero Mops BMecte ¢ Kapa-boras-I'omom u 6e3
Hero — B Tab. 6.12.

3aBHCUMOCTH IUTOIIAAN 3epKana Kacnuiickoro Mopsi OT ypoBHs BecbMa
Onmu3Ka K JIMHEWHOM, TI0 KpaiiHeH Mepe B Juama3oHe COBPEMEHHBIX Kolieha-
HUW yPOBHS, ¥ allIPOKCUMHPYETCS JINHEHHBIM YpaBHeHUEM BHa [1]

§S=375+14H, (6.16)

rae S u3MepsAercs B THIC. KM%, a ypoBeHb MOps H OTCUMTHIBAeTCS OT OT-
MeTkH -28,00 M, mpuHUMAaeMOii 3a HyJIb IOCTA.

Ta6nuua 6.11. MNnowaab n 06bem Bog Kacnuinckoro Mmopsi npu pasHbix
OTMETKax YpOBHS

YpoBeHb| Mnowaab, Tbic. KM? 0O61LemM Boa, kKM?

n:nogg, CeBepH.| Cpea. |tOxHbin| Bce |CeepH.| Cpea. |KOxHbii| Bce

Kacnuin | Kacnui | Kacnun | Mope | Kacnun | Kacnun | Kacnun | Mope
-24,0 141,0 | 1391 153,8 | 433,9 856 27170 | 51857 | 7988
-24,5 134,5 | 139,0 | 153,2 | 426,7 787 27100 | 51780 | 79667
-25,0 128,0 | 138,9 | 152,6 | 419,5 722 27031 | 51704 | 79457
-25,5 1216 | 138,8 | 152,0 | 412,4 660 26962 | 51628 | 79250
-26,0 115,2 | 138,6 | 151,3 | 4051 601 26892 | 51552 | 79045
-26,5 109,6 | 1384 | 150,6 | 398,6 545 26823 | 51477 | 78845
-27,0 104,6 | 138,2 | 149,8 | 392,6 492 26754 | 51402 | 78648
-27,5 99,4 137,9 | 1491 386,4 442 26685 | 51327 | 78454
-28,0 90,1 137,7 | 1485 | 376,3 397 26439 | 51245 | 78081
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Ta6nuua 6.12. Mnowanb Mops (km? -10%) B 3aBUCUMOCTM OT MNOMOXKEHUS
CcpeaHero ypoBHs MOpsi

YpoBeHb Mops Tonbko BmecTte
BMBC Kacnuiickoe mope | ¢ Kapa-Boras-Ff'onom
-24,0 439,9 452,6
-24,5 426,7 4454
-25,0 419,5 438,2
-25,5 412,4 431,1
-26,0 405,1 423,8
-26,5 398,6 416,9
-27,0 392,6 410,6
-27,5 386,4 404,2
-28,0 376,3 393,8
-29,0 357,0 374,0
-30,0 3451 3451

6.3. PacueT coCTABJAIOIINX BOAHOI'0 0aJIaHCA U UX OL[EHKA

Hns pacuera Bomuoro 6Oamanca B ['OMHe [46, 49] ucnoms3oBaioch
ypaBHEHUE:

AHﬁa/z:Qnos/S+Qn003/S+P_E_QKFE/SiAHO'= (6-17)

rae AHg,, — HpupalleHue ypoBHsS MOpsi, 00yCIIOBJIEHHOE H3MEHEHUEM CO-
CTaBJIAIOIIUX BOJHOro Oamanca, cM; (,,, — CyMMapHbIi 00BEM PEYHOrO
CTOKa, IIOCTYIMAOLIUNA B MOPE, C YYETOM IIOTEPh BOJbI HA UCIIAPEHUE B JI€JIb-
Tax pek, kM’; S — miomaas Mops, kM*; Q,,,, — NOJA3EMHBII PUTOK B MOPE,
kM’; P — atMocdepHble ocajku, cM; E — UCrapeHne Wid KOHIEHCAIUs, CM;
QOxrs — 00BbeM cToKa MOpcKoii Bobl B 3amuB Kapa-Boras-T'on, kv’; AH , —

IJIOTHOCTHBIE U3MEHEHMS YPOBHS MOpsl, cM. CpeHUi ypOBEHb MOps OIpe-
nernsuics no ganHbIM yetbipex ['MC: baky, Maxaukana, ®@opt-1lleBuenko u
KpacHoBoack (B Hactosimee Bpems TypkmenOamm). [l ompenmeneHus
TIOIAAN U 0ObeMa BOJ MOPSI IPH PAa3TUYHBIX OTMETKAaX yPOBHS HCHOJIB30-
BaJINCh MOP(HOMETPUUECKUE XapaKTEPUCTHKH, nonydeHHble P.B. Huxomnae-
Boii [47].

B Tabn. 6.13 npuBeneHbl CTaTUCTUYECKHE XapaKTEPUCTUKU COCTaBIIA-
IOLIMX BOAHOTO OanaHca W MOpdoMeTpHyecKux mokasaTteneil Kacnuiickoro
MopsI TI0 XapakTtepHbIM nieprogaM XX —XXI cronmetuit, a B Tabm. 6.14 cpen-
HHE MHOT'OJIETHHE 3HaYeHHsI COCTABIISIONIUX BOAHOTO OaaHca U MOpQpoMeT-
PHUECKHX XapaKkTepucTUK Kacnuiickoro Mopsi 1o XapakTepPHBIM MEPUOIaM.
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Ta6bnuua 6.13. CtaTucTMyeckme xapakTepuCcTUKN COCTaBMSAOLLMX BOAHOIO
6anaHca n MopdomeTpuyeckux nokasartenen Kacnmimckoro mopsi
no xapaktepHbimM nepuogam XX—XXI cronetui [49]

Mepuopbl | Crar. Mno- O6BLEM CT1OK pek Ocapku
o) wavan, uagt | SO | comuapuu| 57
kM3 | cm | km® | cm | km® cM
1900-1929*|  ©P- 404,2 78,81 [332,4 | 82,3 |251,2| 62,1 | 70,0 | 17,3
makc. | 408,9 78,96 [459,8|115,2|368,4(115,2| 87,2 | 21,7
MWH. 397,8 78,62 |221,1| 55,1 | 148,6| 55,1 43,8 | 10,9
1929" | 406,0 78,89
1930-1941*__CP- 3944 78,54 |268,6| 68,1 (200,4| 50,8 | 72,1 | 18,3
mMakc. | 404,3 78,81 [359,5| 89,1 |257,6| 79,4 | 89,5 | 23,6
MUH. 379,3 78,12 [218,7| 55,7 |171,4| 64,1 | 57,7 | 14,4
1941" | 379,3 78,12
1942-1977| ©P- 369,0 77,96 |275,3| 74,5 [234,6| 63,6 | 70,9 | 19,3
Makc. 381,3 78,16 |373,0| 98,0 {327,7| 98,0 | 118,4| 32,6
MWH. 356,2 77,70 |200,0| 55,5 {163,3| 57,5 | 45,0 | 12,2
1977" | 356,2 77,70
BT u. cp. 371,2 78,00 |285,2| 76,8 [242,5| 65,3 | 68,4 | 18,5
1942-1969 | makc. 381,3 78,16 [373,0| 98 |327,7| 98,0 |118,4| 32,6
MWH. 362,6 77,89 |227,0| 61,8 (182,7| 61,8 | 45,0 | 12,2
1969" | 363,2 77,89
1970-1977 | °P- 361,3 77,85 [240,4| 66,5 |206,8| 57,2 | 79,3 | 22,0
MakKc. 366,5 77,94 [301,0| 82,1 |266,2| 82,1 | 96.4 | 26,6
MWH. 356,2 77,70 |200,0| 55,5 {163,3| 57,5 | 65,2 | 17,8
1977" | 356,2 77,70
1978-1995| CP- 3791 78,16 [315,0| 83,1 |274,1| 72,3 | 86,1 | 22,7
MakKc. 397,3 78,62 [383,0| 97,5 |340,7| 96,8 | 106,0 | 27,6
MWH. 357,0 77,74 |268,0| 70,3 [222,4| 72,7 | 57,8 | 15,5
1995" 397,3 78,62
1996-2010 | CP- 391,7 78,46 |287,4| 73,4 |248,2| 63,4 | 75,3 | 19,2
Makc. 394,6 78,54 |334,8| 84,8 (294,8| 75,2 |119,7 | 30,3
MWH. 390,2 78,39 |204,5| 52,4 (177,6| 45,0 | 53.6 | 13,7
2010" | 390,2 78,39
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Tabnuuya 6.13 (okoH4aHue)

Nepuroabi UcnapeHue CtokK
A AH AH AH
(roae) B 3anue KBl % 6 ¢ "
KM3 cM km3 cM km3 cM cM cM
1900-1929% | 3903 | 966 | 218 | 54 | -58 | 14| -12 | 02
466,9 114,8 29,7 7,3 110,4| 27,6 | 30,5 8,5
343,3 85,4 12,6 3,2 |-180,0| 44,5 | -29,5| 15,0
1930-1941% | 397.0 | 1007 | 124 | 31 |-646[-164|-156| -09
413,8 106,3 21,1 5,2 41,9 10,4 | 10,0 2,3
378,0 93,7 6,1 1,6 [-119,0| -30,2 | -315| -4,5
19421977 | 3547 | 961 98 | 27 |-145] 39|33 | 06
4447 116,8 15,1 4,0 105,3| 29,4 | 17,0 | 18,5
262,3 72,2 50 1,4 -116,0| -30,4 | -30,0 | -20,4
By 3607 | 97,1 105 | 28 |-135] -36 | -20 | -16
1942-1969 4447 116.8 15,1 4,0 105,3| 29,0 | 17,0 | 18,5
262,3 72,2 7,9 2,2 -116,0|-30,4 | -17,0 {-20,4
19701977 | 3338 | 923 | 75 | 21 |476| 49 | 78 | 28
357,7 99,3 9,6 2.6 7,7 2.1 10.5 | 12,0
306,6 84,8 5,0 1,4 -7591|-21,1|-30,0 | -8,8
1978-1995 348,7 91,9 8,6 2,2 47,8 12,7 | 13,6 -0,9
408,8 102,9 46,4 11,7 110,8 | 30,0 | 36,0 7,0
310,2 84,0 0 0 -49,9 |-13,0 |-14,5 [-10,3
19962010 | 3783 | 966 | 193 | 49 |-264|-33 | 68 | 01
4251 107,7 29,1 7.4 84,4 | 140 | 21,5 | 14,8
316.3 81,1 15,3 3,9 [-158,1|-29,6 |-40,2 | -16,7

MpumeyaHue:

* AaHHble COCTaBMALWMX BOAHOro banaHca ucnonb3oBaHbl n3 [26];

" MOpPOMETPUYECKME XapaKTEPUCTUKN Ha KOHEL, Neproaa; NoA3eMHbI CTOK ¢ 1942 r. npu-
HAT paBHbIM 4 kM® No AaHHbIM [61];

AQ6 — n3MeHeHne obbEma, paccunTaHHOe BOAHOOanaHCoOBbIM METOAOM, KM?,
AH ; — 10 xe, cm crios;;

AH ; — daKkTnieckne n3mMeHeHUsi ypoBHS MOPS, CM CrlOst;
i

AH,, —wvessiskamexay AH; . n Aqu.

H
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Ta6bnuua 6.14. CpegHne MHOroneTHWe 3Ha4YeHWs COCTaBMsALLMX BogHOro 6anaHca
1 MopdOMETPUYECKNX XapakTepncTuk Kacnmmckoro Mopsi no xapakrepHbim
nepuogam XX — Hayano XXI cronetui [49]

MNepwvon BT.u.
(I'(f}.'l,bl) H.M ! VM S.M Qpe}c 0 Bonmm PM
m BC TbiC.KM? TbIC. KM? Km3/cm KM/oM KkM3/ cm
1900-1929*| -26,1 78,81 404,2 3324 251,2 70,0
82,3 62,1 17,3
1930-1941*| -26,8 78,54 3944 268.,6 2004 721
68,1 50,8 18,3
1942-1977 -28,3 77,96 369,0 2753 234.,6 70,9
74,5 63,6 19,3
1978-1995 -27,8 78,16 379,1 315,0 274 1 86,1
83,1 72,3 227
1996-2012 -27.1 78, 65 391,0 283.,0 2442 75,2
72,4 62,4 19,2
febron | 0, | E, | Ows | A | AHy | MM,
Km3/cm Km3/cm KM3/Cm KM3/Cm cM cMm
1900-1929* 50 390,3 21.8 58 -1,2 -0,2
1,2 96,6 54 -1,4
1930-1941* 50 397.0 12,4 -64.,6 -15,6 -0,8
1,3 100,7 3,1 -16,4
1942-1977 4,0 354,7 9.8 -14,5 -3,3 -0,6
1,1 96,1 2,7 -3,9
1978-1995 4,0 348,7 8.6 47,8 13,6 -0,9
1,0 91,9 2,2 12,7
1996-2012 4.0 381,6 19,5 -38,0 -10,0 0,3
1,0 97,6 5,0 -3,3

MpumMevaHue: * paHHbIE MO BOAHOMY GanaHCy MCnonb3oBaHbl M3 paboThl [26];
HM 5C — cpepHui ypoBeHb Mopsl, paccyuTaHHbin no 4 TMC: baky, Maxaukana, @. Lles-
yeHko, TypkmeHbawwm (B npolunomM — KpacHoBoack), M abe. B bantuiickol cucteme BbICOT;

V

m = 06bemM BoAHbIX Macc Mop4, TbIC.KM?; S,w — nnowagb Mop4, ThbiC. KM?;

QpeK — CyMMapHbIi 06beM pe4Horo npuToka B Mope, KM3/cM crnos;

QO Bonru — ctok Bonru, km*/cm cnos;

P

Qn — NoA3eMHbIl CTOK, KM3/CM Cnosi;

m = aTMocdepHble ocafku, BbinagatoLlume Ha NoBePXHOCTb MOpS, KM3/cM criosi;

(A 3 .
E |, — vcnapeHue ¢ Mopckoi noBepxHocTH, km?/cM cnosi; Q gy — 06beM cToka MOpCKUX

BoA B 3anue Kapa-boras-lon, km3cm cnosi;
AH ; — 06beMHble N3MEHEHUS YPOBHSI, PACCUMTaHHbLIE METOAOM BOAHOrO Ganakca,

KM3/cM criost; AHd} — haKTMYeCcKne N3MEHEHNSI YPOBHS MOPS, CM CIost;

AH ,, - neBsiska mexay AH ; n AH(Z)'
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[lomydeHnusie pe3ynbTaThl pacdeToB BomHOro Oamanca Kacmwmiickoro
MOPSI TIOATBEP TN BOJHO-0AIaHCOBBIE IPUYMHBI U3MEHEHUS peKUMa BOJO-
ema B pasHble nepuoasl XX—XXI croneruii. Tak, Habmonasmeecs B 1900—
1929 rr. BBICOKOE€ W OTHOCHUTEIBHO CTAaOMIBLHOE ITOJIOKEHUE YPOBHSI MODS,
00yCIIOBIEHHOE OTHOCHTEIHHO PABHOBECHBIM COOTHOLIEHHEM COCTaBIISIO-
IIMX BOJHOTO OallaHCa, CMEHHIJIOCH MEPHUOJIOM PEe3KOro aeduinTa BOIHBIX
pecypcoB U KaTacTpodudeckuM nageHneM ypoBasI B 1930-1941 rr. 3arewm,
B 1942-1977 rr., mocnenoBain MepuoJl HE3HAYHUTENBHOTO aeduiuTa, 00y-
CJIOBJICHHBIN BIUSHHEM HE TOJIBKO KIMMAaTHYECKOH H3MEHYHWBOCTH, HO H
XO3SIICTBEHHOM JESITeTbHOCTHIO (3alOTHEHHEM BOJOXPAaHMINL] U 0e3BO3-
BpPaTHBIMH U3BSATHAME PEYHOTO CTOKA). B yCIIOBUSX aHOMAIIEHOTO Pa3BUTHS
MUKIIOHUYECKIX MPOIECCOB U YBEIWYCHHS YBIAKHEHHOCTH B TIpe/enax Bce-
ro Arnantuko-EBponeiickoro cextopa CeBepHOro mnoimymiapusi, B T.4. B
mpeenax Bogocoopa Mopsi, MPeIIIeCTBY IO TIEPUOT CMEHHIICS TIEPHOIOM
pPE3KOro yBelnW4YeHHss 00beMa BOJ MOPS M WHTEHCHBHOTO IMOJbEMa YPOBHS
Kacrmus B 1978-1995 rr. B mocnenyromue roast (1996-2012 rr.) pexum
MOpsI He OcTaBajcs CTaOMIBHBIM, HAOMOJAIaCh TEHACHINS K YMEHBIIICHHAIO
ero o0beMa 1 CHIDKEHHIO YPOBHS Mops (Ha 1 M).

BrimonHeHHBIE MCCIIEIOBaHUS MTOKa3all BOIHO-0AIaHCOBYHO 00YCIIOB-
JIEHHOCTh Kojebanuii ypoBHs Kacmuiickoro Mopst B pe3yibTaTe pazHoMac-
MTa0HOW KIMMATHYECKOW M3MEHYMBOCTH M aHTPOIIOTEHHOT'O BO3IEHCTBHA
Ha ruapoiorudeckuit pexxnm Kacrmiickoro Mopst u ero 6acceiina. Hemocro-
STHCTBO COOTHOIIEHUH HPUXOIHBIX M PACXOAHBIX COCTABISIOIIMX BOJHOTO
OanmaHca — T7IaBHas MPUYMHA KOJEOAHWH YPOBHS MOpPS Pa3IMIHON MPOIOI-
KHUTEIFHOCTH M HallpaBlieHHOCTH. Kak MmpaBuiio, 3HaYUTEIbHBIE KOJIEOaHUS
YPOBHSI MOpSl MPOHCXOAST B YCIOBHSIX aHOMAIBHOTO Pa3BHTUS OapHKO-
MUPKYISIHOHHBIX TPOLECCOB (IIUKIOHUYECKUX WM aHTHUIMKIOHUYECKHX ),
OXBAaThIBAIOIIMX 3HAYUTEIbHBIE TEPPUTOPHM TEPBOTO E€CTECTBEHHOIO CH-
HONTHYECKOro paioHa — Atnantuko-EBpomneiickoro cextopa CeepHOro
nomymapus. Tak, B 1930-1941 u 1970-1977 rr. B yCclOBUSAX aHOMaJIbHOTO
Pa3BUTHUS aHTULUKIOHUYECKUX TPOLIECCOB U YCTAHOBIIEHUS B CBSI3U C 3THM
KpaifHe 3aCyIIIMBBIX YCIOBWH, MPOMUCXOANIIO 3HAYUTEIHHOE Ta/IeHIe yPOB-
HA, COOTBeTCTBeHHO, Ha 1,8 u 0,7 M. [Ipeobnanaromiee pa3BUTHE TUKIOHU-
yeckux npoueccoB ¢ 1978 mo 1995 r. B AtnanTtuko-EBponeiickoMm cektope —
OCHOBHAs NMPHYMHA YBIAKHEHHOCTH Kacmuiickoro GacceiiHa M WHTEHCHB-
HOT'O ¥ MPOAOJKUTENBHOTO, B TeueHue 18 ner, moasema ypoBHs. B mocnen-
HUE TOJABl KIMMAaTHYeCKOe BIHAHME Ha YCIOBUS (OPMHUPOBAaHUS M Pa3HO-
MacIITabHyl0 H3MEHUYHMBOCTH JJIEMEHTOB BojHOro Oamanca Kacmmiickoro
MOpSI ¥ UX MHTETPATBHON COCTAaBIISIONICH — YPOBHS MOPSI — MPOUCXOANUT B
YCIIOBHUSX €KETOTHOTO BO3PACTAIONIETO BO3CHCTBHS Pa3NUIHBIX BHIOB aH-
TPONOT€HHOH IESATENbHOCTH Ha THUAPOJIOTMYECKUH PEeKUM OacceHOB pek
Kacnuiickoro mops.
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CpaBHEHHE COBPEMEHHBIX TEKTOHMYECKHUX IBIDKEHHUH 3€MHOM KOpPBI Ha
nobepexkpe Kacrus ¢ xapakTepuCTHKaMH, MOJIyYeHHBIMU 3a MCTOPHYECKOE
MPOILIOE, CBUAETENBCTBYET O TOM, UTO BIMSHHE TEKTOHHKH Ha KOJICOaHUS
YPOBHS CYIIECTBEHHO MEHbIIE KIMMAaTHYECKOIO ¥ aHTPOIIOI'€HHOI'O BO3ZEH-
ctBusi. CoBpeMeHHBIE pa3HOHAINPABIEHHbBIE BEPTUKAIbHBIE CMEIIECHUS THA U
OeperoB B pa3IMUHBIX YaCTIX MOPCKOTO MoOepexbs U Ha ocTpoBax Kacnuii-
CKOTO MOpS B OOJBIIMHCTBE CIydaeB He MpeBbIMAroT +2,5—11 mM/ron. OTH
OLIEHKHU Pa3JIn4HBIX aBTOPOB B OCHOBHOM COBHAJAIOT U CBUAETEIBCTBYIOT O
HE3HAYUTEIBHON W3MEHUYUBOCTH BBICOTHOTO TMOJIOKEHUS HyJeH QyTIITOKOB
I'MC Maxaukana, ®oprt-llleuenko, Kyynu-Mask n Typxmenbamm (Kpac-
HOBOJICK) ¥ 0 0oJiee BRIpAKCHHOM OITYCKaHWH HYJIsI bakuHCKOTO (DyTIITOKA,
npouBIerocs 1o 1978 r., mocne 4ero HampaBiIeHUE BEPTUKAIBHBIX CMe-
LIeHUH MOMeHsTo cBoW 3Hak. 3a mepuoj ¢ 1830 mo 1977 r. BepTUKaIbHOE
CMeLICHuEe OTMETKU Hyns bakuHckoro ¢yTmiTOKa, BBI3BAaHHOE TEKTOHHYE-
CKHMH TIPOIIECCAMH, COCTaBUIIO OKOJIO -50 ¢M, B TO BpeMs Kak 00Iiee CHU-
KEHHE YPOBHs MOP 32 3TO BpeMsl Iipouzonuio Ha 3,2 M [51].

Takum oOpa3oM, pe3yabTaThl UCCICAOBAHUN CBHIETEILCTBYIOT O TOM,
gTo KoyeOanuss YKM 00ycloBICHBI COYeTaHHEM KIMMATHYECKUX W aHTPO-
MOTeHHBIX (hakTOpOB. TEKTOHUYECKOE BIUSIHNE Ha KoJeOaHHs YPOBHS MaJo.
HauOonee TpyaHBIM M HEpEIIEHHBIM OCTAeTCs BOINPOC O BO3MOKHBIX TEH-
JECHIUSX U3MEHEHUs YPOBHSI MOPSI M IIPOAOJKUTEIILHOCTH COXPAHEHUS eTo
COBPEMEHHOT'0 TOJOXKEHHS. DTO OOBSACHSIETCS CIOXKHOCTBIO OIpeeNeHus
€CTECTBCHHBIX M3MEHEHHMH KIMMaTa Ha Onrmkalline AeCATHIIETHs, MIpParo-
IIMX OCHOBHYIO POJIb B PEKUME YPOBHS MODSI.

6.4. UcTouHnKM Heonpe/ieJieHHOCTEH NPU pacyeTe
COCTABJISIOIMX BOJAHOI0 0aJIaHCA M YPOBHSI MOPS

Hecmotrpst Ha TO, 9TO MeTON BOMOOATAHCOBBIX PACUETOB SIBIIICTCS
HanOosee GHU3MIecK 0O0OCHOBAHHBIM, Ha IMYTH €TI0 MPaKTUIECKOTO MPHME-
HCHUS BO3HUKAIOT CEPLE3HBIC TPYAHOCTH, CBA3AHHBLIC IMPEKIAEC BCETO C OT-
CYyTCTBUEM PETYJSPHBIX HaOIIOJCHUH B OTKPHITOM Mope. Hampumep, Takue
3JIEMEHTHI BOJHOTO 0allaHca, KaK MCIIapeHre M OCaIKH, Hall OTKPHITBIM MO-
PEM paCCUHUTBLIBAIOTCA HpI/I6HI/I)KeHHO, B OCHOBHOM II0 JaHHBIM 6epeI‘OBI)IX u
OCTPOBHBIX CTaHIIHHA.

TouHOCTB pacueTa COCTABIIONINX BOAHOTO DallaHca, a CIel0BaTeNbHO,
U TOYHOCTH pacuera v mporuoza YKM, Bo MHOTOM OMpeaeseTcs: TOCTOBEp-
HOCTBIO HAONIOJEHUH 32 THIPOMETEOPOJIOTHUECKUMH DJIIEMEHTAMH |
TUIOMIAIFI0 MOpS, Ha JaHHBIX KOTOPBIX OCHOBEIBaeTcs pacueT. K coxkane-
HUIO, JaHHble HAOMIOACHWH HE BCEr/la COOTBETCTBYIOT HEOOXOAWMBIM
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TpeboBaHMsIM. BMecTe ¢ TeM MeTon BoxHOrO GanaHca MO3BOJISIET KOHTPOIIHU-
pOBaTh Ka4eCTBO UCXOAHBIX JTAHHBIX U MOHATH, KaK YPOBEHb MOpPS pearupy-
eT Ha U3MEHEHHS BIUSIOMINX HAa HETO THAPOMETEOPOIOTHIECKUX (PaKTOPOB.
Kpome Toro, Meron BoxHOro OanaHca MOXET OBITh MCHOJB30BaH VIS BBI-
TIOJTHEHHS PETPOCTIEKTUBHBIX PAacyeTOB MCHApEHUs NMPU H3BECTHBIX 3HAYe-
HUSAX CTOKa PEK M YPOBHS MOPS U JIJsl OLEHKH CTOKAa MOPCKHX BOJ B 3aJIUB
Kapa-boraz-I"omn.

Crok B 3ayimB Kapa-boras-I'onm HecTaOmiieH M 3aBHCHUT OT HECKOJIBKHX
(aKTOPOB: TOIOKEHHSI CPETHETO YPOBHS MOPSI, CKOPOCTH TEUSHHU B TIPOJIHU-
B€, KOTOpasi B CBOIO OUYEPe/b 3aBUCUT OT Pa3HOCTU YPOBHEH MOps U 3a/IUBa,
I7yOMHBI U YKJIOHA AHA B nposuBe. I[Ipy BBICOKOM CTOSHMM YPOBHSI B MOpE
PasHOCTb YPOBHEH yBEJIMUMBAETCS, M CTOK B 3aJMB JOCTHraeT 25 KM’/Toj.
Tak, npu TOHMKEHHH YPOBHS MOpSl pa3HOCTb YPOBHEH «MOpe-3aluB» K
1945 r. yBenmumunack 10 2 M, a kK 1957 r. mouru o 4 M. Konebanus ypoBHs
MPUBOIAT K M3MEHEHHSIM MOP(QOMETPHUYECKHX XapaKTePUCTUK MPOIHBA U,
KaK CIIEAICTBHE, K M3MEHEHUSAM BEIMYMHBI CTOKAa MOPCKOH BOJBI B 3aJIMB.
Taxum 00pa3oM, OAHO3HAYHOH CBSI3U MEXKIy BBICOTOW CTOSIHUSL YPOBHS MO-
Psl ¥ CTOKOM B 3QJIUB HE OOHAPYKHUBAETCSL.

AHanu3 NOMy4YeHHBIX Pe3yIbTaTOB CBUIACTEIBCTBYET O TOM, UTO JaXKE B
OTHOIICHUH MHOTOJIETHUX HOPM OCHOBHBIX COCTaBJISIOILMX BOAHOTO OanaH-
ca MOps (IIOBEPXHOCTHOT'O CTOKA M BUAMMOI'O MCIAPEHHsI) UMEIOTCS 3HA4H-
TeJbHBIE pacXokIeHus. Eciu ke mpoaHaIu3upoBaTh JaHHBIE PacueToB 3a
OTIeNbHBIE TOMBI, TO Pa3lUYMs B OLEHKAX BEJWYMH elie Ooiee OLIyTHUMEI.
OcHOBHas MPUYHMHA 3TOTO JISKUT, HA HAIIl B3IJISA, B PA3IUUHBIX MMOAX0AAX U
Ka4eCTBE HCIOIb3YEMbIX MATEPUANIOB, a TAK)KE B HEOCTATOYHONW HaJEKHO-
CTH METOJ/IOB pacyeTa BOJHOTo OanaHca U MPUMEHSIEMbIX AJIs TOro GopMyi.
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I'nmaBa 7.

METO/bI IPOI'HO30B
YPOBHS KACIUVICKOT'O MOPS
C I'OJJOBOM 3ABJIATOBPEMEHHOCTLIO

7.1. MeTtoa nporao3a rogoBoro xoxa YKM Ha ocHoBe
NPpHOJINKEHHOT 0 PelIeHNs] yPaBHeHHUsI BOJHOIO 0ajaHca
(meroa I'mapomMeTtuenTpa Poccun)

Bo3mMoxkHOCTh TIporuo3a ypoBHsa Kacnuiickoro Mopsi Ha rojJ Ha OCHOBE
MpHUOIMKEHHOTO pacyeTa BOAHOTO OanaHca BrepBbie mokasan ['.11. Kanuaun
B 1940-x rr. [15]. B ocHOBY MeTOa IPOTHO3a OBLITH MOJIOKEHBI HCCICIOBA-
Husl BogHOro Oananca Kacmwmiickoro mops, BeimonHeHHBIe b.J[. 3aliKOBBIM.
Ananusupys BoAHbIN Oananc, KanuHuH npumien K BBIBOAY, YTO KoJieOaHUS
YKM omnpenenstoTcs riiaBHBIM 00pa3oM U3MEHEHHSIMH MTPUTOKA PEYHBIX BOJI
(mpexne Bcero Bonrw) B BeceHHUi niepuoa. EMy ymanock momy4uTts mocta-
TOYHO TECHYIO CBS3b MEXAY BECEHHE-JIETHUM TOBEIIIEHUEM YPOBHS MOPS H
KOJIMYECTBOM aTMOC(EPHBIX OCATKOB C CEHTSIOPS MO MapT, a TaKXkKe TeMIle-
paTypoii Bo3yXa OCEHBIO (C CEHTSOpsI 10 HOSOph) M BeCHOU (MapT) B Oac-
ceitne Bonru. XapakTepruCTHKH OCAAKOB M TEMIIEPATypPhl OMPEACIISIOT 00b-
€M BECEHHETO I0JIOBO/IbsI BONTH, KOTOPBIM UrpaeT TIaBHYIO POJib B IPUXO/-
HOW YacTu BojmHOTO OanmaHca Mops. [lonmydyeHHas cBs3p ObLIA TOJIOKEHA B
OCHOBY pa3pabOTaHHOH UM METOIWMKH MPOTHO3a YPOBHS MOpPS C TOJOBOWM
3a0J1arOBPEMEHHOCTHIO. DTOT MTOAXO0 MOTYUNI JaJIbHEHINee pa3BUTHE B [6—
8, 16].

[IporHossr komebannit YKM mo meromy KanmvHuHa BBITyCKaMCh B
OTIEpaTHBHOM DPEXHUMe IS MyHKTa baky u ObUIM JOCTAaTOYHO YCIEIIHBIMH.
B 1966 r. K.W. CmupnuoBa [35] meroauky KamuHmHa pacmpocTpaHuia Ha
myHKTHl Maxadkana, KpacnoBoack u @opr-1lleBuenko.

CTpOoUTENbCTBO BOJOXPAHWINI Ha OCHOBHBIX pEKax, BIIAJAIOMIUX B
Kacnwmiickoe Mope, HapyIIHiIu €CTECTBEHHBIM PEKUM MPUTOKA PEUHBIX BOJ B
Mope. MakcumanbHble pacXobl BOJABI CTAIH 3aBHCETh HE CTOJBKO OT BOA-
HOCTHU pPEK, CKOJILKO OT BEIIMYHHBI U3BATHS PEYHBIX BOJ Ha XO3SIICTBEHHBIE
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HYX16I [33, 34]. B aTux ycnoBusax nmpuMeHeHne Metona KannHnHa, paccym-
TAHHOTO HA €CTECTBEHHBIN PEXKUM CTOKA, CTaJI0 HECBO3MOKHBIM. HOSTOMy B
1966-1967 rr. I'.I1. Kanunun coBmectHo ¢ K.M. Cmupnosoii u O.U. Ilepe-
MeTeBckoi [17, 36] pa3paboTasim MeTOA MPOTHO3a TOJOBOTO XOJa ypPOBHS
Kacnmiickoro mops (merom KCII) ¢ yueToMm 3aperyaupoOBaHHOCTH CTOKa
PEK, OCHOBAHHBIIH Ha MPHUOIMKEHHOM PEIICHUU YPaBHEHHS BOJHOTO OayaH-
ca Kacnmiickoro mopsi.

ABTOpamMu OBITH pa3pabdOTaHBI MPUEMBI YI€Ta COCTABIISIONINX BOJHOTO
OayaHca Mo MMEIOMIMMCS JTaHHBIM, HCCIIEIOBaHa M3MEHYHMBOCTh M o0Oecre-
YEHHOCTh OTJIEJbHBIX COCTABISIONINX BOJHOIO OajaHca W MpeIoKeHa pac-
YeTHas CXeMa OTNepaTHBHOTO MPOTHO3a TOJJOBOTO XOAa U CPETHETO TOT0BOTO
ypoBHa Kacnuiickoro mops. IIporHo3 cocTtaBisijics B ampese Ha MEepHoJl C
Masl 1o JieKaOph TEKYIIero rojia u Ha | KBapTan CleIyroIlero rojia u B BUC
THIPOMETEOPOJIOTHUECKOTO OIOJUIETEHS TOBOWIICS 0 TOTpeOnTENIeH.

YpaBHeHnue BogHOro Oananca Kacrnuiickoro Mops 3amnuchIBacTCs B TEP-
MUHaX MpUpalieHuil ypoBHs Mops (cM. paznen 6.2)

AHt:Qnoe +Qn003_QKEF+P—Ei‘AHO_, (71)
S S S

rne AH, — npupaiieHue ypoBHs Mopsi, 00yCIOBICHHOE H3MEHEHUEM COCTaB-
JISFOIINX BOJIHOTO OallaHca 32 KOHKPETHBIN MPOMEKYTOK BPEeMEHH.

[Tonaras
% = (QBo rea T Ql(ypa + QYpaﬂ + QTepeK + QCywk +
S ’ ’ R (7.2)

+ QCa.nftyp + QupaH.peKu )/S = ZAHCMOK

P_E_QKEF/S+QHO()3/SiAH(T ZZAH’, (73)
ypasHenue (7.1) MOXKHO 3aImucaTh B BUJIE

AHIZZAHcmOK_{—ZAH" (74)
rae Y AH . — BEINYMHA CYMMapHOTO IIOBEPXHOCTHOT'O MPUTOKA PEYHBIX

BOI; Y AH'— 0CTaTOYHbI YiIEH MPaBOi YaCTH, KOTOPBIHA €KErOHO PacCuu-

TBHIBAETCS 110 BEIMYMHE (PAKTHUECKOTO NPUPAIICHHUS YPOBHS U CYMME CTOKO-
BBIX NPHUPAILLCHNH.
BBuny cpaBHMTEIBHO MajOi M3MEHUYMBOCTH OT I'OAA K IOy BEIMYUHbI

> AH' 1o cpaBHEHHUIO ¢ U3MEHYHBOCTBIO ) AH .. , €€ MECSIYHbIC 3Haue-

HUA B IPAKTUYCCKUX pacdeTax NPUHUMAIOTCA CPEAHUMU MHOT'OJICTHHUMMU.
[Iporuo3 romgosoro xoxa cpennero ypoBHs no metony KCII cocrasms-
€TC4 M0 CIeAYIoNIEH cxeme.
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1. [To manHBEIM IaHUpyeMbIX cOpocoB I'DC Ha pekax Bonra m Kypa u
MpOTHO30B 00beMa cToka pek Ypan, Tepek, Apakc, Cynaka m Camyp
C YYE€TOM CPEAHEr0 MHOTOJIETHEI'O CTOKA HPAHCKUX PEK BBIYUCISACTCS 00BeM
TIOBEPXHOCTHOTO CTOKA PEK B MOpE B KM ¢ ampens 1o jekadpb. BayTpuro-
JIOBOE pacrpe/ieieHue CTOKa MPUHUMACTCSl CPETHIUM MHOTOJISTHUM H OIpe-
nenstercs no tadi. 7.1

Ta6nuua 7.1. BHyTpurogoBoe pacnpeieneHne CyMMapHOro CToka pek
B Kacnuiickoe mope

Mecsau | ] i v Vv VI | vl vl X X X1 | Xl

Ctok,% | 70 |65|70|85| 23 {10565 |65 |60|60)|60]6,5

2. Ilo cymmapHOMy 00beMy TIPUTOKA MTOBEPXHOCTHBIX BOJI, OTHECEHHO-
My K IUIOIIQAW MOPS, OIPEAETSAIOTCS CTOKOBBIE NpPUpAIIEHUS YPOBHA

( z AHCmOK )'

3. PaccuMThIBAIOTCS COCTABIISAIONIME BOJHOTO OanaHca 3a MPeIiecTBY-
IONIHMNA TOJI, IO BeNn4yuHe (HAKTHUECKUX MPHUPANICHUN CPEHEr0 YPOBHS OT
MecsIa K Mecsiiy U (paKTHUECKAM MECSYHBIM 3HAUCHHUSIM CTOKA B TPOIIE/-
IIeM TOJIy OTPEACIISIOTCS MECSIUHBIC 3HAUCHUS NIPUPAILESHUS YPOBHSI 32 CUET
0CaJIKOB, HCHIAPEHHS, MTOI3EMHOTO MTPUTOKA, cToka B 3anuB Kapa-borasz-T'on
¥ IUNIOTHOCTHBIX M3MeHeHuit (D AH").

5. ITo cymMme CTOKOBBIX MpHUpAIEHUH YPOBHS 3a MPEIIECTBYIONINN Me-
csat 1 HopMe Y AH' 110 ypaBHeHu:o (7.4) BBIYHUCISIFOTCS IPUPAILCHHUS YPOB-
HSI MOpSI OT MecsIla K MeCAIly 3a MepPHOJ] C ampess TeKyIIero rno MapT cie-
TYIOIEro roja.

6. Jna xaxmoro w3 cemu 0a30BBIX NyHKTOB (Maxaukama, baky,
0. Xuno#, @oprt-LeBuenko, Kapa-borasz-['on, Kyynu-Masik u Typkmenoa-
M) 10 HaOJIIOIEHHBIM 3HAYECHUSIM MPUPALICHUS] YPOBHS MOPSI OT Mecsa K
MecSIy U TPaHCQOPMHPOBAHHBIM CTOKOBBIM TPHUPAIICHHUSM TEPEeCUUTHIBA-
eTCs OCTaTOUHbIN WieH Y AH'c y4eToM JaHHBIX MPOLIEAIIETo To/a.

7. 3a HA49ao0 OTCYEeTa MPUHUMACTCS CPETHUA (PaKTHICCKUN ypOBEHbH B
anpene (H,). 3vas H, u npupaiieHus ypoBHs OT Mecsaua K mecsany AH
OTIPEZICTISIOTCSL CpPEeHUEe MECSYHbIe 3HAueHUs YypOBHA 1O QopmyJe
H,=H, |+AH .

8. Ilo dakTuveckoMy YpOBHIO C SIHBaps IO anpeib W MPeABbIYMCIICH-

HBIM BEJIMYMHAM YPOBHS C Mas IO J1eKaOpb pacCUMTBHIBAETCS MPOTHO3HpPYe-
MBII CpeIHUI ypPOBEHb MOPS TEKYLIErO Toa.
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9. B utorie WM aBrycTe MOCIe KOPPEKTUPOBKH Tpaduka pexnumMa pado-
161 ['OC U yTOuHEHHs IIPOTHO3a BOJHOCTH PEK, Bhagamomux B Kacmuiickoe
MOpe, NPOrHO3 XOJa YPOBHS Ha BTOPYIO IIOJIOBHHY TEKYLIEro roja
IpY HEOOXOAMMOCTH IEPEeCUUTHIBACTCS, IIPU 3TOM BCS CXEMa pacueTa co-
XpaHsieTcsl.

[To atromy MeTomy ¢ 1967 r. exxeromHo BECHOM BBITYCKaICs O(QUIIHATb-
HBI{ IPOTHO3 MOMECSYHOTO XOAa YPOBHS € Mas TEKYILIEro roja mo ampeib
Oymymero roga. CpemHsisi OompaBIbIBAEMOCTh IporHo30B YKM cocrtaBuia
88 %. [Iporno3 nmyoOmukoBaics B Oroiuterene ['unpomerientpa Poccun Bme-
cTe ¢ 0030pOM COCTOSIHMS YPOBHS M BOAHOrO OayjaHca 3a MPOLUIBINA TOA H
pacchliancs HoTpeOuTeNsiM. BeIXoaHBIMU NTapaMeTpaMu [IPOTHO3A SIBISUINCH
MOMECSIYHBINA X0/ YPOBHS M CPEIHUI TOJI0OBOM YpOBEHb MOPS 10 CeMHU 0a30-
BBIM IYHKTaM, YKa3aHHBIM BBIIE, a TAK)KE CPEIHUH YPOBEHb MOPS, BBIYHC-
JICHHBIH KaK cpenHee apu(pMEeTHIECKOe U3 3HAYCHUH YPOBHS 110 CEMH ITyHK-
Tam.

B mpomecce MHOTrOJETHETO ONEPAaTHBHOTO HCIONB30BaHHUA METOIA
KCII on HeomHOKpaTHO yTOUHsUICS. Tak, ObUT10 0OHAPYKEHO CHCTEMaTHye-
CKO€ 3aHIKCHHE IPOTHO3UPYEMbIX BEIHMYUH YPOBHS 10 CPAaBHEHMIO C (ak-
TUYCCKUMH BCIIMYMHAMMU. ABTOpBI METOAUKH OTHECIHN 3TO 3a CUCT HCYUTCH-
HOTO MPHpPALICHNS YPOBHS MOpSI B Ipoliecce TpaHCPOpMaIMK BECEHHEN Ma-
BOJIOYHOM BOJDKCKOM BOJBI IO Mepe paclpocTpaHeHus K ory. B [35, 36] Ha

OCHOBE COBMECTHOI'O aHajn3a CTOKOBBIX HpHpaieHuil yposus AH ., . #

(haxTHyeCKUX M3MEHEHNH ypOBHs MOpst AHj ObLIO HOKa3aHO, 4TO BPEMsl

noOeraHusi BOIDKCKOW BOZABI HEOIMHAKOBO ISl Pa3HBIX pailoHOB Mops. s
IyHKTOB, PAaCIOJIOKCHHBIX Omke K ycThio Bomrm (Maxaukama u Dopt-
[IleBuenko), 0HO, MO TPEIBAPUTEIHHBIM JTAHHBIM, COCTABIISET OKOJIO OJHOTO
MecsIa, a JUisl MyHKTOB, 3HAYUTENBHO YAAJCHHBIX OoT ycThs Bonru (Baky,
o. XXwumoit, Typkmenbamm, Kyymu-Mask, Kapa-borasz-I'om), — okomo aByx
MECSIEB. YUHUTBIBAsA 3TO OOCTOSATENBCTBO, JUIS KOPPEKTUPOBKH IPOTHO3a
ypoBHA ¢ 1987 r. B MPOrHO3 CTAIM BBOJUTH MOMPABKY, YUUTHIBAIOIIYIO TIPU-
pamieHue ypoBHS MOpS 3a cyeT TpaHChOpMAIlMM BECEHHEH MaBOIOYHON
BOJDKCKOW BOJIHBI. OJTa TIONMpaBKa JUIsg ITyHKTOB Maxaukama u Dopt-
[lTeBueHKO paccuuThIBaIACH MO (hopMyIIe

AH AHSL L oAH! 4+ AHT Y/ 4 (7.5)

CmMoOK ~— ( CmokK CMOK cmo

a ans myHkToB baky, o. XKunoit, Kyynu-Masik, Kapa-boras-I'on u Typkmen-
Oamm o gopmyIe

AH,,. . =(20H D +AH!D 4+ AHTL )74 (7.6)

CMOK CMoK CMOK

BBC}IGHI/IG B paCy€Thl IOIIPABKKU Ha TpaHC(l)OpMaL[I/IIO HaBOI[O‘-IHOﬁ BOJI-
HBbI YJIY4IINJIO TOYHOCTDb IMTPOTrHO34a.
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Bo3moosicnvle ucmounuku omudox npozrnosa no memoody KCIII

BOSHI/IKaIOIlII/Ie OHII/I6KI/I B IPOrHosax MMEIOT pPas3IMYHbIC MCTOYHHKU.
OpMH U3 TTIABHBIX HCTOYHUKOB COCTOUT B PACXOXKIECHUM MEXKY ITUIAHOBBIMHU
n (pakTHIecKuMu ob6beMaMu cOpoca BOIBI W3 Bonrorpazckoro BOAOXpaHH-
numa B HKHUKA Obed Bonrorpaackoit 'C BO BpeMsi BECEHHETO MOJIOBO-
IbsI, XOTS 3Ta BEJIMYUHA, 110 CYTH, ABJSIETCS OCHOBHBIM (PaKTOpOM, ompeje-
JISTOUINM KauecTBO MPOrHo3a (tadu. 7.2).

Ta6nuua 7.2. MNnaHupyemsle (Q,,, ) 1 hakTuyeckme (qu ) o6bembl cbpoca BoAbI

13 Bonrorpapackoro Bogoxpanunuiya (km®) Bo Il keaptane 1980-2006 rr.

lFon 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988

O 80-82 105 77-80 85 65 105 105 90 92
(81%) (78)

qu 82 128 77 90 71 17 121 108 125

Q(}) - O +1 +23 -1 +5 +6 +12 +16 +18 +33

Fon 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
(O 98 145 140 110 110 140 125 70 80

Q(p 113 180 181 134 141 164 155 62 115

Op—9u | +5 +25 +41 +24 +31 +24 +30 +8 +35
Fop 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006

O 110-130|125-145| 90-120 {115-125({105-130|120-140|100-120(125-144| 85
) (120) | (135%) | (105*) | (120%) | (115%) | (130*) | (110%) | (135%)

qu 140 127 109 134 123 103 106 136 77

Qd) -0, | 20 -8 +4 +14 +8 -27 -4 +1 -8

MpumMeyvyaHUe: * NPUHATBIE 3HAYEHUSI NPU COCTABMEHWN MPOrHO3a.

W3 tabu. 7.2 BumHO, 4TO B 22 ciydasx u3 27 akruyeckue cOpoch mpe-
BBIIIIAJIH TTAHOBBIE; CpeHee MpeBbIIeHne (HaKTUIeCKHX cOPOCOB HaJ Ija-
HOBBIMH cocTaBmiIo 12,4 kv®. MakcuManbHOE TpeBbImenne 66110 B 1991 n
1997 rr. — 41 u 35 KM® COOTBETCTBEHHO, a MUHMManbHOE — B 1980 1 2005 rr.
(1 km?). B 1999, 2003, 2004 u 2006 rr. akTHyeckre cOPOCH ObUIM MEHBIIE
IJIAHOBBIX cOPocoB Ha 8, 27, 4 1 8 KM® cOOTBETCTBEHHO (pHC. 7.1).

U3 pucynka Buano, uto ¢ 1985 mo 1998 r. dhaktuueckue cOpocsl BOABI
MpEeBbIIANH TUIAHOBEIE. B mpeamecTByonye u mocieayoiue 3TOMy epu-
oy To/bl PaKTHYECKUE U IIAHOBBIE COPOCHI OBLTH JOCTATOYHO OJU3KH JAPYT

K Ipyry.
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Puc. 7.1. Xog caktudeckux (CnnoHas nuHus) 1 nnaHoBbIX (MyHKTUPHas
nuHus) cépocos Boabl B HUXHMIN Bbed Bonrorpaackon MN3C (1980-2006 rr.).

BryTpurogoBoe pacmnpezeneHre BETHYWH CTOKOBOTO IIPHPAIICHHUS
YPOBHS MOKA3bIBACT, YTO MPOQIIHL COBPEMEHHOTO TOJI0BObS (hOPMUPYETCS
WCKYCCTBEHHBIMH TTOMyCKaMH. XOTS HANOOIBIINK 00BEM CTOKA HAOIIOIAeT-
Cs C ampeds 0 WIOHb, MAKCUMYM Y€TKO BBIJENAETCS TOJIbKO B Mae. Koneba-
HUS CyMMapHOTO MTOBEPXHOCTHOTO CTOKa BoA B Kacmmiickoe Mope B ampere-
HIOHE WrparoT PEIIAIOIIyI0 pPOJIb B BEIMYMHE BECEHHE-JIETHETO MOabeMa
ypoBHsA. [loaTOMy ycnemHOCTh MPOTrHO3a ypOBHS MOpPS B 3HAYMTEIIBHOM
CTEIEHHU 3aBHCUT OT COOJIIOACHUS IJIAHOBOTO rpaduka MmomyckoB Bojbl Bos-
rorpajickoro ruipoysia.

Jpyroit BO3BMOXXHBIM MCTOYHHK OMIMOOK MPOTHO3a CBS3aH C HEIOCTa-
TOYHO TOYHBIM YYeTOM OOBEMOB PEYHOW BOJBI, HEMOCPEACTBEHHO ITOCTY-
naromet B Kacouii, mpu 3ToM ommbku MoryT pocturatb 50 %. [eno B ToMm,
YTO 4YacTh CTOKa TepseTcs B Tpollecce WCHapeHUs W WHOUIbTpAIMM Ha
ydgacTkax oT '9C mo Mops. DT MOTepH OICHUBAIOTCS MPUOIMHKEHHO M3-3a
CJ1aboW M3yYEHHOCTH STOrO MPOIecca U OTCYTCTBHSI HEOOXOIMMBIX JaHHBIX
HaOmoJeHui. B CBSI3M ¢ M3MCHEHHWEM 3HAUYCHUW TPHUpPAICHUN CpEIHEro
YPOBHS MOPsI OT Mecsilia K MECSITy U CTOKOBBIX NMPHUPAIICHUN YPOBHS MEXKITY
MEPUOAOM TMPOAODKUTENIBHOTO TAJE€HUS YPOBHS U MPOAODKUTENHEHOTO
MobeMa, U3MEHWINCh U CPEJAHHE 3HAYCHUS CYMMBI NMPUPALICHUS 33 CYET
WCIapeHusi, 0CaJaKoB U cToka B 3anmuB Kapa-boras-I'omn, mog3emMHOTO CTOKA H
IDIOTHOCTHBIX wW3MeHeHui. [loBbIIeHWEe ypoBHS Mops B TeueHue 1978—
1995 rr. 00ycnoBHIO yBelnHYeHHE 00beMa BOJBI U MPUBENIO K YBEITHUCHHIO
TUIOMIAI! BOJAHON TOBEPXHOCTH M M3MEHEHHIO KOH(PUTyparuu OeperoBoii
JTUHAM.
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Tperuit ICTOYHHUK OMIMOOK MPOTHO3a CBSI3aH C OMPEAETICHHEM OCTaTO4-
HOTO YCHa YPaBHEHHUs BOJHOro OajaHca (mpaBas 4acTh ypaBHeHHS (7.3)).
OTa BeNMYMHA OIPENeNsieTcs 0 CPEAHEMHOTOJIETHUM 3HAYeHUSM THApOMe-
TEOPOJIOTUIECKUX XapPaKTEPHUCTHK W CYHIECTBEHHO 3aBHUCHUT OT II€pHOaa
ocpenHenus. B Tabm. 7.3 moka3zaHO, HACKOJBKO CYIIECTBEHHO MEHSIOTCS
CpeIHUE CTATHCTHUECKUE 3HAYCHHUSI OCTATOUYHOTO YJIeHA YpaBHEHUS BOAHOTO
OanaHca 3a pa3IMYHbBIE MMEPHObl, PACCUNTAHHBIE KaK CPEJIHUE 3HAYCHUS 110
ceMU 0a30BBIM ITYHKTAM.

Ta6nuua 7.3. CpenHme MHOroneTHme mMeca4vHble 3Ha4eHnA OCTaToO4YHOro YrneHa
3a pasnnyHble nepunoabl, MM

Mepnop Ll | v v ve|veivi| x| x| x| xu
ocpenHe-

HuA
1925-2006 |-24|-22 | -22 | -30 | -52 | -85 |-116|-133|-120| -86 | -51 | -35
1925-1964 |-46|-31 |-15| -2 | -1 | -89 | -95 |-123|-155|-124| -70 | -58
1978-1988 |-47| -48 | -26 | 8 -6 | -31|-82|-118|-129|-126| -63 | -54
1978-2006 |-34|-28 | -25 | -34 | -53 | -81 |-108|-127|-126| -98 | -65 | -44
1980-1985 |-52| -37 | -31 | 5 3 |-34|-82|-120|-115|-120| -62 | -55
1940-1970 |-32|-34 | -21 | -24 | -40 | -77 | -90 |-116|-126| -94 | -68 | -49
CpeaHee -43 | -37 | -27 | -16 | -28 | -68 | -97 |-124|-132|-113| -69 | -54

JlomioTHUTENNbHBIE OIIMOKH BO3MOYKHBI 32 CYET HEJOCTATOYHO TOYHOTO
ydeTa croka B 3anuB Kapa-boras-I'onm u mpuToka moazeMHbix Boj. Cremyet
OTMETUTH, YTO BO3MOKHBIC HCYUYTCHHBIC Q)aKTOpLI HUMCIOT pa3HOHAIIPAaBJICH-
HbIE 3HAKH, KOTOPbIE B 3HAUYUTEIHHOM CTETIEHU KOMIIEHCUPYIOTCS, TIPUBOIS
OIIMOKY K MHHUMAJIbHBIM 3HAUYECHUSM.

7.1.1. ANropuTM yCOBepLIEHCTBOBAHHOT0 MeTO/Aa
Kannauna — CmupHoBoii — lllepeMeTeBckoii

B cuny smnmpuueckoii npupoast merox KCIL HeonHOKpaTHO yTOYHSII-
cs. [locnennee yrouneHue Obuio BhITOMHEHO B 1985 1. C Tex mop mpowuso-
LUIM CyIIECTBEHHBIE U3MEHEHMS B THIPOMETEOPOJIOTUYECKOM PEKUME MOPAL.
W3MmeHnnch CTaTHCTHYECKHE XapaKTePUCTHKH COCTaBISIONINX BOJHOTO
OanaHca, MECSYHBIX U TOJOBBIX OTKJIOHEHUH YPOBHS OT UX CPEAHUX MHOTO-
JIETHUX 3HAYEHUH JUIA cCeMH 0a30BBIX ITyHKTOB, MCIIOJNB3YEMbIE IIPH COCTaB-
JICHWW TPOTrHO3a. B CBS3M c 3TMM Ha3zpena HEOOXOAWMOCTH OYEPEIHOTO
yTouHeHHs MeToza mnporHos3a. Iloaromy B 2009 1. metox KCII 6n11 Ccyte-
CTBEHHO MOIU(HUIMPOBAH B TUIAHE YIPOLICHHS MPOIEIYPhl PacUeToB
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U YTOYHEHHSI HEKOTOPBIX UCXOAHBIX MOJI0XKEHUH U IMOJIHOCTHIO aBTOMATH3HU-
poBaH. bbutn epecynTaHbl C YyU4ETOM JaHHBIX MTOCIEAHUX JIET CPEeIHIE MHO-
TOJIETHHE 3HAYEHUs COCTaBIAIOLIMX BOJHOTO OajiaHCa W JAOIMYCTUMBIE TO-
TPEITHOCTH 10 MECSIaM I CeMU 0a30BbIX ITyHKTOB [1-3].

Bbbutr BBITIOJTHEHBI CIIEAYIONINE YCOBEPIIEHCTBOBAHUS CYIIECTBYIOIIETO
METOAa IPOrHO3a:

— YTOYHEHBI CTATUCTHYECKHE XAPAKTEPUCTUKU COCTABIISIOIIUX BOJAHOTO
0ajaHca ¥ ypOBHS MOpSI, C YU€TOM HAaKOIUICHHBIX AaHHBIX HAOIIOAEHUI 3a
nociennue 30 neT;

— YTOUHEHBI JOMyCTUMBIE MOTPELTHOCTH MMPOTHO30B YPOBHS MOPS;

— IpeATIoKEeHA HOBas YIPOIIEHHAsl CXeMa COCTABJICHUSI IPOTHO3a yPOB-
HS MOpsi 0e3 ydeTa NpHUpalleHus YPOBHS B OTAEIbHBIX IIyHKTaxX, 00ycCIIOB-
JICHHOTO BJIIMSHUEM TPaHC(QOPMAIH NaBOAOYHOM BOJDKCKOM BOJBI;

— MCKJIIOYEHA MOIPaBKa Ha MpPUpaLIeHUe YPOBHS 3a cUeT TpaHchopma-
LMY BOJDKCKHUX MaBOJOYHBIX BOJ.

ITo metony KCII cHauana paccUMThIBa€TCA YPOBEHb MOPS ISl KaXI0-
ro U3 ceMH 0a30BBIX IIYHKTOB IIPU OJHOM M TOM XK€ 00BEME CTOKa PeK, a
3aTeM MyTeM apu(METHYECKOTO OCPETHEHUS MOMy4YaeTcsl CPeIHUN YPOBEHb
no mopto. [lo ycoBeplmICHCTBOBaHHOW CXEME€ CHaudala pacCUUTHIBACTCS
CpelHUI YpOBEHb MODS, a 3aTeM, UCIIOJb3Ysl 3apaHee PacCUUTaHHYIO TaOu-
L[y CPeIHNX MHOTOJICTHUX OTKJIOHEHUH ypOBHS MOpPS B OTHENBHBIX ITyHKTAX
OT CPEIHETr0 YPOBHS MOPS, OIPEIEISIETCS. CPEAHEMECAYHbIN YPOBEHb MODSI B
KaXIOM OTAENbHOM mMyHKTe. B cBs3u ¢ yrounenmem merona KCII Obun
WCIIOJIb30BaHbI CICAYIOLINE HCXOAHbIE MaTepPHAaIbl:

— cpemHHE MECSYHBbIE M CpEJHHE TOJOBbIe JaHHBbIE HAOIIOACHUH 3a
YPOBHEM MOpsl, TEMIIEpaTypoil BOABI U BO3AyXa, OcaKamHu 1o 12 mpuopex-
HBEIM U OCTPOBHBIM cTaHIusM (Maxaukana, baky, Hedrsasie kaman, Cym-
raut, o. XXunoi, Jlenkopanb, Akray, o. Tronenu#i, TypkmenOamm, Kyymu-
Masik, Kapa-boras-I"on, ®opt-1lleBueHKo) 3a BeCh mepuo, | HaOIOACHUH;

— CpenHHE MeCSYHble JaHHBIE O pacxoJax BOJBI IO 3aMBIKAOLIIM
ctBopam Boaru, Kypel, Ypana, Tepeka, Camypa u Cynaka;

— maHHBIE 0 cOpocax Boabl Bonrorpamckoit '9C u maHHBIE 0 BOAHOCTH
OCHOBHBIX pek, Bnaaaromux B Kacnuiickoe mope.

ITo 3TuM maHHBIM ObUTH c(HOPMHPOBAHBI MHOTOJIETHUE PSABI THAPOME-
TEOPOJIOTUYECKUX TAHHBIX U PACCUMTAHBl UX CTATUCTUYECKHE XapaKTepu-
CTHUKH (CpeaHHe, CpeIHEKBaAPaTUIECKUE OTKIOHEHHsI, TPEHIBI U 1p.) U OC-
HOBHBIE COCTABJISIIOIIME BOAHOTO OajgaHca MOpsi:

— MOBEPXHOCTHBIN MPUTOK PEYHOM BOJIBI B MOPE C YUETOM IOTEPH BOJIBI
B neiibTe Bonrn;

— HCIIapeHHe,

— ocazkd, 00beM CTOKa MOpPcKHX BoA B 3anuB Kapa-Boras-['om.

Jlns yno0cTBa pacueToB BCE NaHHBbIC ObLIM COPMHUPOBAHBI B BUJE CIIC-
IUATU3UPOBAHHOIO apXuBa Ha mepcoHaidbHOM KommbioTepe (IIK). Apxus
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COJIEPKUT TTOMECAYHBIE MHOT'OJIETHUE JaHHBIE U CTAaTUCTHUYECKHE CBEJCHUSA
00 ocajkax, TeMIIepaType BOIbI, TEMIIEpaType BO3[yXa, YPOBHE MOpPS IO
MPUOPEKHBIM U OCTPOBHBIM THIPOMETCOPOIOTHYSCKAM CTAHIUAM U II0-
CTaM, a TaKkXKe JaHHbIE O CYMMAapHOM MHOTOJIETHEM ITIOMECSAYHOM CTOKE PEK,
Brmanaromux B Kacmuii, ocagkax u ucrnapeHnu. CTaTUCTHKA OCHOBHBIX TH]I-
POMETEOPOJIOTHICCKHUX BEIIMYHMH, UCIIOIH30BAHHBIX B pa0OTe MpecTaBiIcHa

B Ta0i1. 7.4.

Ta6nuua 7.4. CTaTCTVKa PSAOB 3HAYEHUI YPOBHS MOpPS1, TeMnepaTypbl BOAb,
TeMnepaTypbl Bo3dyxa U 0cagkoB no 7 6asoBbIM MyHKTaM Kacnuiickoro Mopst

Cratuctuy. 'opomeTeoporormyeckme aneMeHThbl
MyHKTbI Xapakre- YpoBeHb, | Temnepatypa | Temnepatypa | Ocagku,
pucTuku CcM Boabl, °C BO3ayxa, °C MM
Baky nepviog 1890-2006 | 1960-2006 1966-2006 |1960-2006
MWUHUM. -92 14,1 13,5 96
MaKCuUMm. 225 17,7 17,4 365
cpegHee 81 15,8 15,0 223
0. YXunoi nepvog 1924-2006 | 1960-2006 1966-2006 |1965-2006
MWUHUM. -104 13,6 13,3 38
MaKCcuM. 212 16,8 16,2 294
cpegHee 35 14,8 14,6 161
Maxaukana nepvop, 1900-2006 | 1960-2006 1968-2006 |1925-2006
MUWUHUM. -102 11,5 9,7 217
MaKCcuM. 245 14,0 13,6 641
cpeaHee 75 12,7 12,2 364
dopT- nepviop, 1921-2006 | 1960-2006 1965-2006 |1960-2006
LLleB4yeHko MUHUM. -97 10,6 10,6 71
MaKCUM. 216 13,3 13,9 316
cpeaHee 43 11,6 12,2 144
TypkmerGatum | epron 1915-2006 | 1960-2006 1960-2006 |1960-2006
MUHUM. -113 13,9 15,1 66
MaKCUM. 220 16,4 17,7 231
cpeaHee 43 15,3 16,4 147
Kyynu-Masik | nep1oa 1900-2006 | 1960-2006 1960-2006 |1970-2006
MWHUM. -97 12,8 12,8 53
MaKCuM. 243 16,1 15,8 227
cpeaHee 69 14,2 14,2 137
Kapa-Boras- | nepvioA 1921-2006 | 1960-2006 1960-2006 |1978-2006
[on MWUHUM. -114 12,2 12,8 57
MaKCUM. 200 14,8 15,4 231
cpegHee 31 13,3 14,2 119
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Hwuxe ommcheIBaeTcad aJrOpUTM yCOBEPIIEHCTBOBAHHOIO METOJA IIPO-
rHO3a rooBoro xoja YKM B OTAeNbHBIX MYHKTaX MOPSI C YYETOM IUIaHUPY-
eMbIX 00beMOB cOpoca Boabl B HxHHH Obed Bomrorpaackoit ['9C Bo 11
KBapTaJle ToAa U CTOKA JPYTHX peK, BIaJarmux B Mope. IIporaos cocras-
nsieTcst Al ceMU 0a30BBIX ITyHKTOB; CPETHIE MECSIYHBIE M CPETHHE TOI0BBIE
3HAYEHMsI YPOBHS MOpS ONPEHENAIOTCA IIyTEM OCpPEAHEHHUS pe3yJIbTaToB
pacdera 1o BCEM ITyHKTaM.

B konie anpens texymiero roga I'mapometientp Poccuu pacronaraer
CPeIHUMH MECSYHBIMU JJAHHBIMU HAOJIOCHUI HaJl ypOBHEM MOPsI 32 Mepu-
OJ1 ¢ AHBaps IO allpesb U JaHHBIMH O CTOKE peK, Bnajaromux B Kacnuiickoe
MOpE€, 3a 9TOT XK€ IIEPHUOJ,.

Crok pek 3a TeKkywuii rox (c stHBapst o Aekadpb) Q;_y;; pacCcUUThIBa-
€TCsl B 3aBUCUMOCTH OT cOpoca BOJIbI B HIDKHUI Obed) Bonrorpanckoit ['DC

3a I u Il kBapramsr O, ,, mo popmyie [17]:

Or_xir =1227-Qp_y; +62. (7.7)

[Ipu sToM Ha ampens npuxoxutcs B cpeareM 21 % ot obvema cOpoca
BOJIBI B HIDKHUI Obe() Bonrorpanckoit '3C Bo 11 kBaprane, Ha maii 48 %, Ha
utoHb 31 %. Cymmapnsiii ctok pek 3a III u IV xBapranst Qp;;_ yy; onpene-

JsIeTCsl KaK pa3sHOCTb MeXJy BenuuuHamMu Q;_yy; U Op_yr:

Oyir—xu1 = Qr-—xu1 = 9Qr-vr - (7.8)
Cpennee pacnpeneneHue 00beMoB croka mo mecsmaMm B 111 u IV kBap-
tanax ( B % ot Qyy_ 7 ) onpeanensercs no tabm. 7.5 [17].

Tabnuua 7.5. CpegHee pacnpegeneHme o6beMoB CTOka MO MecsLam

Mecsaubl Vil Vi IX X Xl Xl
% 20 17 16 16 16 15

Jlns kaxaoro Mecsua TeKyIEero roja HaXOUTCs BEJIMYMHA CyMMapHO-
TO MIOBEPXHOCTHOTO cTOKa O, (KM):

Onos =0 + Q) » (7.9)
e Q,; — 00beM copoca Boab! B HUKHUI Obed) Bosrorpanckoit I'DC (km?);
0, — 00beM CTOKa OCTANIBHBIX PEK, Blaaromux B Kacmuiickoe mope (k).
Cpennsist wiomans mMops S (KMZ) ompeesieTcs] B 3aBUCUMOCTH OT
CPEIHEr0 YPOBHS MOPSs H:
S =(0,151138H +375,034)-10°. (7.10)
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Jna meprona sSHBapb-MapT TEKYIIETO TOAA HCHOIB3YIOTCH (aKTHde-

CKkHe 3HaueHHus H , a Iy TOCIIeMYIONINX MECSIEB (ampeib-n1ekadps) n3Me-
HEHHasl IUIOILAAb MOPS BBIUUCIISETCS € TOMOILBI0 Ko3dduuuentos S;/ Sy

(Tabm. 7.6) [17].

Ta6nuua 7.6. KoadhpmumeHTbl ons pacyeTa nnowiaan Mops

Mecsaubl i v \' Vi Al Vil IX X X1 Xl

S;1 S;; 11,000(1,008|1,008|1,012|1,014|1,011 | 1,007 | 1,004 | 1,003 | 1,003

CrokoBble IpupamieHust ypoBHs mMops A H ., (MM) BBIUUCIAIOTCS IO
dhopmyne
A]_Icm = Qnoe /S, (711)

rae 0,,, — 00beM CyMMapHOro OBEPXHOCTHOTO CTOKA.

CyMMma npupamieHnii 3a caeT UCIapeHus, OCaIKOB, CTOKa B 3aymB Kapa-
Bora3-F0n, MMOA3EMHOT'O IMPUTOKA BOABI U CE30HHBIX INIOTHOCTHBIX M3MCHC-
HUH ypoBHs (IIpaBasl 4yacTh ypaBHEHHUS BOAHOTO OanaHca MOps) B IEPBOM
MIPUOIKEHUN MOKET OBITh NMPUHATA PABHOW CpeaHEeH MHOTOJICTHEH BEIH-
unre AH'. Eciu npuHsTH, 94TO

TO W3MEHEHHUE YPOBHSA MOpPS BO BpeMeHH A, MOXXHO paccuuTarb IO (op-
MyJie

AH, =% AH, +> AH’, (7.13)
rae AH, — I3MEHEHHUE CPEeHETO yPOBHS MOpsl OT Mecsua kK mecsny; A H

— U3MEHEHUE CPEIHETO YPOBHS MOPS 3a CUET CTOKA PEK.

Pacnipenenienne cyMMbl TNpHpaIeHWH 3a CYET HCIAPEHHUs, OCAlKOB,
croka B 3anuB Kapa-borasz-I'osn, moa3zeMHOro mpuToKa BOJABI M CE30HHBIX
IJIOTHOCTHBIX MU3MEHEHUH YPOBHS MO MEcCsIaM U MO0 CEMHU MYHKTaM Ipea-
CTaBJICHO B Ta0I. 7.7.

s monydenus 3HadeHuid AH', IpuBeACHHBIX B Ta0J. 7.7, ObLIH HC-

MOJIb30BaHbl JaHHBbIE HAOIIOJEHNH 32 YpoBHEM Mops 3a mepuox ¢ 1925 mo
2008 r. CnemyeT OTMETHTH, YTO B JaHHOW paboTe MCIIONB3YIOTCS 3HAYCHHS
YPOBHS MOpPs B CM IIO0 OTHOILICHMIO K eAuHOMY Hymro Kacmmiickoro mops,
paBHOMY -28,00 M BC.

Ha 3akiIrouuTensHOM JTale ONEpaTHBHBIX PAcCUYeTOB € IMOMOIIBIO
ypaBHeHuUs (7.13) m maHHBIX Ta0n. 7.7 OMPENEISIIOTCS CPEeIHUE MECSIHBIC
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W CpellHHE TOJIOBbIE 3HAYCHHUSI YPOBHS O Ka)KJIOMYy W3 CEMHU ITYHKTOB B Te-
KyII[eM TOJy U B sIHBape-arpesie CIIeayroIIero roja.

Ta6nuua 7.7. CpegHve MHOroNeTHME 3HaYeHWs NPaBo YacTu ypaBHEHMUS
BoaHoro 6anaHca Kacnuinckoro mops Ansg ceMu 6a30BbIX MYHKTOB (MM)

MNyHKT | ] m | v { VvV | VI|VI|VIl|lIX]| X ]|X [XI
Baky -42 | -28 | -27 | 16 | -35 | -48 |-112|-129(-146 |-114| -72 | -46
0. Xvnow -42 | -40 | -30 | -30 | -32 | -45 |-104|-116|-143|-120| -69 | -46
Maxaukana -48 | -29 | -6 | -20 | -33 | -47 | -88 |-101| -98 | -95 | -56 | -39
dopT- -47 | -34 | -24 | -21 | -32 | -64 |-103|-122(-111| -92 | -65 | -38
LLleByeHko

Kyynu-Mask | -52 | -43 | -26 | -16 | -42 | -50 | -86 | -98 |-136|-125| -67 | -50
TypkmeHbawm| -46 | -35 | -26 | -23 | -42 | -61 | -96 [-120|-153|-124 | -64 | -49

Eapa-BoraS- 38| -39 |-18 | -16 | -44 | -50 | -73 |-116|-134|-119]| -68 | -49
on

CpeaHee -45| -35| -22| -20| -37| -52| -95|-115| -132| -113| -66 | -45

ITo dakTHyeckuM 3HAYEHUSM YPOBHS C SHBAps IO ampeib W MPEIBBI-
YHCIIEHHBIM BEJIMYMHAM YPOBHS C Mas IO JIeKaOpb TEKYyIEro rojfa paccyu-
THIBAETCSI OKHJAEMBI XOJ CPEIHET0 MECSYHOTO YPOBHSI TEKYILETO Toja U
OTIpeIeTISIeTCS 0XKHUIAEMOE CpelHEe TOI0BOE 3HaueHue ypoBHs Kacruiickoro
MOpAI.

PaccuuTbiBaeTcst Takke XOA CPETHUX MECSYHBIX 3HAYCHUH YPOBHS 10
KaXXIOMy MYHKTY JUI TIEpHOAA SHBaph-alpeib CIEAYIOMIero roaa. Y cosep-
IIEHCTBOBAaHHBI METO]I MPOTHO3a YPOBHS MOPS CYIIECTBEHHO IMPOIIE CTa-
pOTO 1 He YCTYMAEeT My 110 TOYHOCTH.

B KoHIe KaxJ0ro Mecsla paccMaTpuBaeMoro nepuoja (¢ Mas TeKyIie-
T'0 ToJia 10 anpeib CIEAYIOIETO T0/1a) OLIEHUBAETCS OMPABIBIBAEMOCTh TIPO-
THO30B ITyT€M COIOCTaBJICHHS TPEABBIYNCICHHBIX BEIMYMH YPOBHSA C (pak-
TUYECKUMH JJAHHBIMU.

Honyctrmas ommuOKa A7 KaKAO0T0 Mecsla ONpeAeseTcs Mo cpeTHeMy
KBaJpaTHYECKOMY OTKJIOHEHHI0O ¢ HM3MEHEHHMH YPOBHS 3a mepuoj 3abmiaro-
BPEMEHHOCTH IpOrHo3a (Tabi. 7.8).

JommycTrMble TOTpenrHOCTH IPOTHO30B €XEMECIIHBIX YPOBHEH MODS B
3aBUCHUMOCTH OT HX 3a0J1arOBpeMEHHOCTH U3MEHSIIOTCS B Ipezenax ot 11 go
20 cM. JlomycTUMBbIE TOTPEITHOCTU B COOTBETCTBUHU € [30] COCTaBIAIOT: IPU
3abnaroBpeMeHHOCTH 110 2 Mecaues 0,67 o, mpu 3a61arOBPEMEHHOCTH OT 2
1o 6 mecsres 0,8 o, ipu 3a61ar0BpeMEHHOCTH 00JIee 6 MECSIIeB o .
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Ta6bnuua 7.8. YTOUYHEHHbIE [OMYCTUMbIE MOTPELLIHOCTM (CM) MO MecsLam
ansi cemu 6a30BbIX NYHKTOB

MyHKT V | VE|VIE{VIT]IX | X | XI|[XII| | m{mjiv
Baky 11111 |14 |14 |14 |13 |16 | 16 | 16 | 17 | 16 | 16
0. Xunow 11|11 (13|14 |14 |14 19|18 |17 | 16 | 16 | 16
Maxaykana 1M1 (11 (13 |13 |14 | 15|18 | 18 | 18 | 17 | 17 | 16
dopr-LUeyenko | 11 | 11 | 13 [ 13 |13 |14 |16 | 17 | 16 | 16 | 17 | 16
Kyynu-Masik 11|11 113|116 | 15|13 20 19| 0 | 20| 14 | 15
TypkmeHGaLum 11|11 (13|14 |14 |14 |17 |16 | 15| 20 | 18 | 16
Kapa-Boras-Ton | 11 | 11 | 14 | 14 | 14 | 14 | 17 | 17 | 17 | 17 | 15 | 16
CpefHsis 11|11 (13|14 |14 |14 |18 | 17 | 17 | 18 | 16 | 16

7.1.2. Pe3yabTaThl IPOrHO30B YPOBHSI MOPS N0 YCOBEPIIEHCTBOBAHHOM
Metoanke Kanunnna — Cmupnosoii — lllepemereBckoii

3a nepuox ¢ 1992 mo 2005 r. 6bu10 coctaBieHo 1008 mporHo3oB cpen-
HEMECSYHBIX 3HAYEHUH YPOBHS B OTACIBHBIX ITYHKTaX U CPEIHUX 110 MOPIO
[37]. Cpennsist ompaBAbIBAEMOCTh 3THX MPOTHO30B coctaBmina 90 %
(tabn. 7.9). Ilomecsunslii xon cpeanel ompasasiBaeMocT YKM mo yco-
BepiuieHcTBoBaHHOMY MeToay u Metony KCIII mokasan Ha puc. 7.2.

105
100

95 |
90 /\/\ P
80

75
70

65 -

60 ‘ ‘
| 1 [l \% \ \ Vi il IX X X X

nporHo3oB (%)

OnpaBAbiBaeMocTb

Mecsauy bl

‘—HOBbIVI meToq = CTapblii MeToq, ‘

Puc. 7.2. lNomecayHbIn xof cpeaHen onpasabiBaemoct YKM no ycosep-
LeHCcTBOBaHHOMY (HoBoMY) MeToay n metoay KCLU (cTtapbi meTon).
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Ta6nuua 7.9. NomMecsayHasn n cpegHerofoBas onpasabiBaemocTb (%)
NPOrHO30B YPOBHSI MOPSI MO YCOBEPLUEHCTBOBAHHOMY (HOBOMY) MeTo4y
n metoay KCLL (ctapomy) 3a nepuog ¢ 1992 no 2005 r.

Fon | MeTtopg | | m | v|Vv |Vvi|vih|vil|IX]| X | X | Xl |Cpea.
roa.

1992 | HOBbIN 86 [ 100 | 100|100 | 8 | 86 | 71 | 71 | 86 | 86 [100| 86 | 88
cTapblii (100 | 88 | 88 | 75 {100 | 88 | 88 | 86 | 88 | 75 [ 100 | 100 | 90
1993 | HOBBIVA 86 | 100 | 100 | 100 [ 100 | 86 | 100 [ 100 | 100 {100 | 86 | 86 | 95
cTapblii | 100 | 100 (100 | 88 | 88 | 88 | 75 [100| 88 | 85 | 85 | 100 | 91
1994 | HoBbIN 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
cTapblit | 100 | 75 [ 100 | 86 | 100 (100|100 | 57 | 75 | 71 | 86 | 88 | 87
1995 | HOBbIN 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 86 | 86 | 86 | 71 94
cTapblit | 88 | 75 | 88 | 88 | 88 | 88 | 100|100 | 75 | 88 | 88 | 88 | 88
1996 | HOBbIN 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
CTapblii | 62 | 62 | 62 |100| 75 | 75 | 75 | 75 | 88 | 100 | 88 | 86 79
1997 | HOBbIN 86 | 100 | 57 | 100|100 | 100 | 86 (100 | 71 [ 100 | 100|100 | 92
cTapblii | 88 | 88 | 88 | 75 |75 |80 |83 |71 |8 |71 |75]| 88| 81
1998 | HOBbIN 100 | 100 | 100 | 100 {100 | 86 | 71 | 43 | 57 | 57 | 71 | 43 77
cTapblii | 88 | 86 [ 100 | 100|100 | 63 | 62 | 50 | 50 | 62 | 71 | 88 | 77
1999 | HOBBIVA 57 | 57 | 57 | 86 | 86 | 71 | 43 | 71 | 43 | 71 | 86 | 100 | 69
crtapbin | 62 | 75 | 75 | 75 | 88 | 88 | 75 | 75 | 62 | 86 | 75 | 88 76
2000 | HoBbIN 100 {100 | 71 | 100 | 86 | 100 | 100 [ 100 | 86 | 100 | 100 | 100 | 95
cTapblid [ 100| 75 | 75 | 75 | 88 (100 | 100 | 100 | 100 | 100 | 100 | 100 | 93
2001 | HoBbIN 100 | 100 | 100 | 100 | 86 | 86 | 100 (100 | 86 | 71 | 100|100 | 93
cTapblit | 100 | 100 | 100 | 100 | 100 | 87 | 100 | 75 | 62 | 38 | 50 | 71 82
2002 | HoBbIN 100 | 100 | 100 | 100 | 88 | 100 | 88 | 88 | 88 | 100 | 100 | 100 | 98
cTapblit | 71 | 100 | 88 | 100 | 88 (100 | 88 | 88 | 88 | 100 | 100 | 100 | 93
2003 | HoBbIN 100 | 100 | 100 | 100 | 86 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 99
cTapblii | 100 | 88 | 88 | 88 | 88 | 88 | 88 | 75 | 88 | 100 [ 100 | 100 | 91
2004 | HoBbIN 100 | 100 | 100 | 100 | 86 | 100 | 100 | 86 | 86 | 100 | 100 | 86 | 95
cTapblii | 100 | 100 | 100 | 100 | 62 | 85 | 100 | 75 | 100|100 | 100 | 100 | 94
2005 | HoBbIN 100 | 100 | 100 {100 | 86 | 71 | 57 | 57 | 57 | 71 | 86 | 71 80
cTapblii | 62 | 88 | 88 | 88 | 75 | 83 | 88 | 62 | 60 | 75 | 88 | 60 76
Cpeg.| HoBbIN 94 | 97 | 92 | 99 | 92 | 91 | 88 | 88 |82 |89 |94 |89 | 91
cTapblit | 87 | 86 | 88 | 88 | 86 | 87 | 88 | 78 | 79 | 82 | 86 | 89 | 85

Bce nepeuunciieHHble onepanyy Mo noAroToBKE HCXOIHOW IMIPOMETEO-
posorudyeckoil nH(Gopmanmu, pacyery OXHIAEMOro X0Ja CPEIHEro Mecsd-
Horo ypoBHs Kacnuiickoro Mops, OLEHKE ONpaBAbIBAEMOCTH IPOTHO30B
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YPOBHS MTOJTHOCTHIO aBTOMATH3MPOBAHBI. JTO MTO3BOJIMIIO BHECTH U3MEHEHHS
B TMIOATOTOBKY U BBIMTYCK THAPOMETEOpoIoTHdecKoro OroiereHs [ uapomer-
neHTpa Poccun u co3nate ero HoByI0 Bepcuio. /[ MoHOro npeacTaBiaeHus
0 Xapaktepe (aKTHYECKHX U OKUAaeMBbIX U3MEHEHUI ypoBHs Kacmuiickoro
Mopsl B OIOJUIETEHb BKIIIOYEH IpauK M3MEHEHHH YpOBHS MOpS B IpOLIE-
IIeM U TeKYIIEM IoJlaX, a TAKKe B THBape-arpee CIeIyroIero rojia.

7.1.3. TexHo10TUA AaBTOMATU3MPOBAHHOIO NMPOTHO3a IO0BOI0 X012
ypoBHsi Kacnuiickoro mopst

Ha ocHOBe ycoBepIIeHCTBOBaHHOTO MeTOo/1a Oblila CO37aHa TEXHOJIOTHS
aBTOMATHU3UPOBAHHOTO MPOTHO3a To10Bor0 Xomaa YKM [2]. IIporpamMmHbBIi
KOMIUIEKC COCTOUT W3 HECKOJBKHX OJOKOB, CHCTEMHO CBS3aHHBIX JPYT C
JpyroM, HauuHas OT 0JIOKa BBOJA M KOHTPOJIS UCXOAHBIX JaHHBIX U KOHYAs
6nokom ¢opmupoBaHust OrojuteteHs. K OromuteTeHio mpunaraercs rpaduk
X0Jla CPEITHUX MECSYHBIX YPOBHEH U CPEAHUX FOJOBBIX YPOBHEH.

[Iporpammuoe cpemncTtBo odopMiieHO B Buiae padodero mecra (PM)
«UROVNI», xoTOopoe peanu3yeT BO3MOXHOCTb MHTEPAKTUBHOW pPaOOTHI B
pexume «denoBek-mammuaay. PM «UROVNI» mpeactaBieHo Kak TIaBHOE
okHO Ha pabouem crose IIK mpornosucra-oxeanomnora. PM «UROVNI»
MO3BOJISIET OCYILUECTBUTh ABTOMATHU3UPOBaHHBIN mporHo3 YKM, a Takke
cthopMHpOBaTH THAPOMETEOPOIOTHIECKHI OtoJuteTeHb. B HacTosmee BpeMs
PM «UROVNI» ycTaHOBIEHO B OTHEIE MOPCKHX THAPOIIOTHUECKHX IIPO-
rHo30B ['mapomernentpa Poccun. B mporecce onepatuBHoit padots Ha 1K
o0ecrieunBaeTCsi BU3yalbHBI KOHTPOJIb U KOPPEKTHPOBKA PE3YIbTATOB pac-
4eTa, eClIM B 3TOM IOSBISLETCS HE00XoauMocTh. CxemMa aBTOMaTH3UpPOBaH-
HOTO TPOTHO3a COCTOHWT M3 HECKOJIBKHUX NMPOTPAMMHBIX OJIOKOB, CHCTEMHO
CBSI3aHHBIX APYT C APYTOM.

bnok «Pacuem cpeonux 3naueHuil»

IIpu BbIOOpe myHKTa MeHIO «llodydeHue cpegHHMX 3HAUYEHWH >JIEeMEH-
TOB» 3amyckaercsi mporpamma «llomydenue cpeanux 3HaueHui». CHauasa
omnpezesieTcs rofl U Mecsill, 32 KOTOPbIE JOJKHBI ObITh BEIYMCIICHBI CPEIHUE
MECSYHbIE 3HAYEHUS I KaKIOW CTaHIMK MO TPEM 3JIEMEHTaM: ypOBEHb
Mopsi, TeMmIeparypa Bo3lyXa M TeMmmeparypa Bonbl. Jlajee BbIOMparoTcs
(aiinbl, comeprKaye 3TH JaHHbIe. OTH (ailiibl GOPMHUPYIOTCS U3 TEIEerpaMM
B xome KH-02 m pacmomaratorcs B manke \OCEAN\UROVNNTABLES.
IIponcxoauT BBIYMCICHHE CPEAHHX MECSYHBIX 3HAYEHUH IO Ka)KIOMY H3
TpeX 3JEMEHTOB. J[aHHbBIE BBIUMCICHUI NOMEIIAIOTCS B PE3YJBTUPYHOIIMM
¢aitn B manky \OCEAN\UROVNI\RESU, rage HakamumBaioTcst 3a TOJ.
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OnHOBpPEMEHHO € 3TUM (HOPMHUPYIOTCS TaOIULBI CPETHUX MECSUHBIX 3HaUe-
HUH 3JIEMEHTOB, KOTOPbIE MOXKHO IPOCMOTPETh HA SKPaHE UM pacredyaraThb
Ha IpUHTEpE.

bnok «Beoo oannwvix o cmoxe pek»

Jlns BeIUMCIIEHUST IPOTHO3a TOJ0BOTO X0Ja cpenHero ypoBHs Kacrmuii-
CKOTO MOPsI HEOOXOJIUMBI €KEMECSIYHBIC JaHHBIC CTOKA PEK, BIIAJIAIONINX B
Kacrmiickoe mope (3a uckmouerneM Bonrn). [laHHBIE 3aHOCATCS B CIIEIU-
aTbHYI0 (hOpMY, 3aT€M BBITIOJIHIETCS TporpamMmMa (popmupoBanus ¢aitina co
CBEJICHUSIMU TI0 CTOKY PEK.

bnok «Beoo u koppekmupoexa 0anHHbIX»

Pesynprupytonmii ¢aitn co CpeJHUMHU MECSYHBIMH 3HAYEHUSIMH dJie-
MEHTOB MOXKET OBITh MPEICTABIECH HAa SKpaHE B BUJAE CIIEUUATBLHONH (OPMEI
BBOZA. I 3TOro 3amyckaercs mporpamMma «BBoX M KOppEeKTHpOBKa JaH-
HBIX». JlaHHBIE B 9TOH (hopMe MOKHO KOPPEKTUPOBATH, AOTOIHATH OTCYT-
CTBYIOIIVE BEIMYUHBL. B pesynbrare aTHX NeiicTBUil (aiii co cpenHIMH Me-
CSIYHBIMU 3HAYCHUSIMH JIEMEHTOB OyZieT OOHOBIIEH.

bnok «Pacuema npozno3za»

Jlns mporHo3a ypoBHSI MOpsI IporpamMMa MCIoJIb3yeT (daiin co cpenHu-
MH MECSYHBIMH JaHHBIMH M (aill ¢ JaHHBIMH CTOKA peK. TakyKe HyKHBI
cBeneHus o cOpoce Boawl Ha Bonrorpanckoii ['DC 3a sHBaph, Gepaib, MapT
TEKyILEro roja u mianupyemom copoce Bo Il kBaprane Tekymero roaa. Ilo-
cie BBojia M 00paboTKM BCEX MaHHBIX (OopMHUpyeTcs NporHo3 yposHs Kac-
MHUHCKOTO MOpS Ha amnpelb-AeKadpb TEKYIIEro rofa U SHBAPb-MapT CIIEIy-
fouiero rofa. IlporHo3 npexncrasieH B BUE TaOIHUILBI, KOTOPYIO MOXKHO TO-
CMOTpETh Ha YKpaHEe WM Hale4yaTaTh Ha IPUHTEpE.

bnox «llocmpoenue zpagpuxa xooa yposus mopsa»

B nporpamMuom xommnexce UROVNI npegycMoTpeno npeacraBieHue
JAHHBIX [IPOTHO3a B rpaduyeckoM Buzae. s 3Toro HyHO BBIOpPAaTh IMyHKT
MeHro «['paduk ypoBHst Mopsi». Ha skpane MoHUTOpa mosiBiisieTcst rpaduye-
CKO€ U300pakeHUe X0a YPOBHS MOPS Ha MIPOTHO3UPYEMBIH IOl ¥ Ha STHBAPh
— ampenb CIEAYIOUIEro roja, a Takke MporHo3 ypoBHsA Kacmmiickoro mops
3a mpenbpIaymui rog u ero dakrtuyeckue 3HayeHus. Kpome Toro, Ha rpadu-
K€ MPECTAaBICHbI CPEIHNUE 3HAYCHUS YPOBHS JUIsl KaXA0I0 IIPOTHO3a.
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bnox «@opmupoeanue madbauypl ypoeHs mMopsa»

Kommnexkc UROVNI copepxuT nporpammy HOIy4eHUs TaOJIUIBI yPOB-
HS MOpsI 3a Ipenplaynmi roa. B pesynbrate padotsl nmporpamMmsl GopMupy-
eTcsl TabIuIa ypoBHS MOPs 3a TIPEAbIAY LI roJ], cGOpMUPOBaHHYIO TaOIu-
Iy MO>KHO IIOCMOTPETh Ha dKpaHe UM HalleyaTaTh Ha IPUHTEpE

bnok «Cnyscednvie npozpammoty

PM «UROVNI» comepkuT psifi ciy)eOHBIX MPOrpamm, MpeJHa3HaYeH-
HBIX A7s1 o0JsieryeHus: pabOThl IOJIB30BATENsl C KOMIUIEKCOM. B dacTHOCTH,
€CTh NIPOrpaMMa HACTPOWKHU HA IIOJIHBIC IIyTH Pa3MEIIEHUs] UCXOIHBIX U pe-
3yJBTUPYIOIIUX JaHHBIX B KOMIBIOTEPE, HAa BBIOOP U HACTPOHKY TEKCTOBBIX
PEeNaKkTOpOB AJsl MPOCMOTpa pe3ybTaToB padoThl kKomiiekca. Kpome Toro,
€CTb ITporpaMmMa sl MpocMOoTpa HHCTpYKIKU K kommiekcy « UROVNI».

broynas cTpykTypa MporpaMMHOIO KOMITJIEKCa MO3BOJISET MPOBOIUTH
JanbHEHIylo 1opabOTKy TEXHOJOTMH aBTOMATH3HMPOBAHHOTO IPOTrHO3a
YKM. Bo3MokHOCTH paboThl ¢ MPOrpaMMHBIM OOecliedeHHEM B MHTEpakK-
tuBHOM peskumMe Ha [1K memaeT ee ymoOHO# B MpakTHYeCKOU padoTe.

TakuM 0Opa3oM, BIEpBbIE TOJTHOCTHIO aBTOMATH3HPOBaHBI BCE TOATO-
TOBHTEJIbHBIE ONEPALUMH U ITOCIEAYIOIINE pacueThl, HaYMHas 0T cOopa u 00-
pabOTKN HEOOXOIMMOM THAPOMETEOPOIOTHIECKONH NH(GOPMAIIMH IO BBIITYC-
Ka opunmanpHOro OroyutereHs ['mapomerneHTpa Poccuu ¢ pesynbratamu
nporHo3a ypoBHs. Pa3paboTana HOBas BepcHsl OIOJUIETEHS, B KOTOPOM Xa-
PaKTEPUCTUKH (DAKTUUECKUX M OXKHMIACMbIX U3MEHEHUH YPOBHSA MODS Ipe.-
CTaBJICHBI KaK B TaOMMYHOW, Tak W rpadudeckoii dhopme. B [Ipunoxennn 1
npuBeaeH oOpasel OroiyIeTeHs C XapaKTepPUCTHKaMU (DaKTUUECKUX U O0XKHU-
naeMbix ypoBHer Kacnuiickoro mopst B 2013—2015 rr., HOATOTOBIEHHOTO 1O
OIMCaHHOMW BBIIIE TEXHOIOTUH.

7.2. Metoa nporuo3a npupamennii YKM c ronosoii
320,1ar0BpeMEHHOCTBIO 10 METEOPOJIOTHYECKUM TAHHBIM
Ha BoaocOope Boaru u Ypaaa (meron I'TO)

B 1993 r. A.B. Memepckass u H.A. AnekcanapoBa [27] mpennoxuian
METOJl TIPOTHO3a CPEAHEr0J0BOr0 NpHpaleHus yposHa Kacnuiickoro mops
(AYKM) no mMeTeoposiornueckuM JaHHBIM Ha BoxocOopax Bomru m Ypana.
OTOT METOJ HPOrHO3a MOXHO paccMaTpUBaTh KaK Pa3BUTHE PaHHHUX paboOT
I'.Il. Kanuauna n A.A. Kamunckoro [15, 18]. Ctatuctudeckuii MeTos mpo-
rao3a YKM, pazpabotannsiii B I'T'O, uMeeT psix NpeuMyIIecTB 1O cpaBHE-
Huto ¢ merogom Kammnnna — Kamunuckoro. Ilpexne Bcero, 3to Gospiast
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3a071arOBpEMEHHOCTh TPOTHO30B — Ooibmie roga. IIporno3sr YKM Ha Oy-
IOYLIUI TOJl COCTaBISAIOTCS B OKTSOpe TeKyllero rojaa. B kauecTBe mpeamk-
TOPOB UCIOJIB3YIOTCSI CyMMBI OCaJIKOB, OCPEJHEHHbIE MO TUIOIAAN aJAMUHU-
CTpaTUBHBIX OOjacTeil B mpenenax 30HbI IPOrHo3a. IlepBoHauasbHO 30HA
oxsarbeiBana EBpomneiickyto tepputopun Poccun, Ykpauny, benopyccuro n
[Tpubantuky. B HacTosIEee BpeMs: 30Ha MPOTHO3a OrpaHuveHa TeppUTOpUeit
ETP, Burrouarorieii 28 aiMUHUCTPATUBHBIX obnacTeii [23-26].

Hapsiny ¢ ocagkamu, NpeIuKTOpaMu CIIy>KaT CpEAHKE M0 00JacTy Tuj-
porepmuueckue koddpdumuentst (I'TK) mo Tunmy koddpdunueHToB
I''T. CenssnunoBa [31] M 3HaueHusa TeMmmeparypbl Bo3ayxa. Esxkeroano
COCTaBIISIIOTCA OlepaTHBHBIE MporHo3sl mpupamennii YKM (AYKM) kak
pasHOCTel CpEeIHErof0BBIX YPOBHEH 3a ABa CMEXHBIX rofa. I[Ipu Gonbiioi
3a0JIarOBPEMEHHOCTH  OIIPaBIbIBAEMOCTh OIEPATUBHBIX Mporao3os [TO
cpeqHerofoBelx mpupameHuii YKM comoctaBuMa C ONpaBABIBAEMOCTHIO
aHAJIOTUYHBIX TPOrHO30B ['mapomernenTpa Poccun.

7.2.1 XapakTepucTuKa UCXOAHOH HHpoOpMALTUT

Ocaoku

MeTtozuka MOATOTOBKU M PSIbI CPETHUX MO OOJIACTSAM OCaJKOB IpUBE-
JICHBl B CIIpaBOYHMKax — MoHorpadusx [19,28]. McxonHoi unpopmanueit
TTOCITY>KWIJTA PSIITBI HAOMIOJCHUI 0CaIKOB Ha METEOPOIOTUIECKIX CTAHIUSX,
HPOLIEAIINE KPUTUYECKUNA KOHTPOJIb M MPOBEPKY HAa OJHOPOAHOCTH. J[aH-
Hble 274 METEOpOJOrHUECKHUX CTAHIMH M0 OcaJKaM OCPEAHSIUCH M0 aaIMU-
HUCTPATUBHBIM oOsacTsiM [19]. Hucno cTaHmuii mo Kakaon o0IacTH Koieo-
metrcst ot 6 mo 22 [9, 10, 14, 19]. CpenHue 3HaYEHUS OCAIKOB ITO 00JIACTIM
32 KaKIbIH KOHKPETHBIA MECSI] MOJYYCHBI IyTEM IMPOCTOro apuQMeTuye-
CKOT'O OCPEJHEHUS OCaIKOB Ha CTAHIIMAX JAaHHOW OONACTH.

Crieayronyii 3Tar pacdeToB COCTOUT B OCPEIHEHUU MECSYHBIX (CE30H-
HBIX, TOJIOBBIX) CYMM CpEIHHX OOJACTHBIX OCAJKOB C YYETOM ILTOImanu 00-
JIACTEH IO BCel TeppuTopuu Bojgocoopa Bonru u Ypana. [{ns 3Toro ucnosns-
3yetcs popmyna:

I m P
0=> X _lgg]', (7.14)
izt P

rlie gij — KOIMYECTBO OCAIKOB, MM, B i-i a[IMUHACTPATHBHOW O0JIACTH B j-M
Mecsne; P; — miomanp i-ii obmactu, kM’; P — cyMMapHas miomais o6a-
cTell, BKJIIOUEHHBIX B PACCMATPUBAEMYIO TEPPUTOPHIO, KM% 71 — UMCIIO ajl-
MUHHMCTPAaTUBHBIX 00J1acTel.

[Ipu moAroToBke psAAOB OCAAKOB 0c000€ BHUMAaHUE YIENSUIOCh UX OJ-
HOPOJIHOCTH, I TOCTHKEHHSI KOTOPOH U3 PSAIOB JaHHBIX HA METECOPOIIOTH-
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YeCKMX CTaHIUAX rmociie 1965 r. HCKIToYanuch MONpPaBKH HA CMadUBaHHE.
ITo COBPEMCHHBIM IMPEACTABJICHUAM, BBOJAUMBIC B 3TH I'OAbl BCJIMYMHBI I10-
MPaBOK HAa CMa4yMBAHHUE 3aBBIINICHBI, KPOME TOTO, OHU SIBISIOTCS (DYyHKIUCH
Yrciia CPOKOB HAOIIO/IEHUH, KOTOPbIe HEIIOCTOSHHBI BO BPEMEHHU U B TIPO-
CTpaHCTBe (3aBUCAT OT HOMepa yacoBoro mnosica) [11]. Uckmouenne nompa-
BOK Ha CMa4YMBaHHE CHUMAET PSJI STUX TPYHOCTEH, a PAJIbI OCAJKOB CTaHO-
BATCS TIPAKTHYECKU OAHOPOAHBIMH. BmecTe ¢ TeM aOCONOTHBIE 3HAYCHHS
CYMM OCaJIKOB OKasbiBatoTcs Ha 8—10 % MeHbIe Mo CpaBHEHHUIO C PSAaMu
0CaJIKOB, B KOTOPBIE ITH TONPaBKu BBeACHBI [11].

CrnemyeT 3aMeTUTh, YTO OMMCAHHAS METOANKA pacyeTa CPeJHEro KOJH-
YecTBa OCaIKOB 1O BojocObopy Bonru m Ypama B HacTosimiee Bpems coxpa-
HUJIACh TOJIBKO JJIsi Y palibCKoro (efepanbHOro okpyra. [1o ocransHoi Tep-
PUTOpHUH IaHHBIE O CPEAHUX OONACTHBIX Ocajakax mpucbuiatorces B [TO u3
l'umpomeTnentpa Poccun, mpy 3TOM W3 MONYYEHHBIX JHaHHBIX TOMPABKH Ha
CMauyMBaHUE TAKXKE UCKITIOYAFOTCS.

B nmocnennee Bpems cneuuanucramMu [T u I'TO paspaborana HoBas
MOJIe]Ih KOPPEKTUPOBKH OCAIKOB, B KOTOPOH yUWTHIBAIOTCS OCHOBHBIE ITO-
TPENTHOCTH M3MEPEHNH ocagkoMepoM TpeTrsikoBa: 3TO MOMPaBKH HA BETPO-
BOW HEJOydYeT, TIOTepH OCAJKOB Ha CMauyWBaHHE OCAIKOMEPHOTO BeApa W
WCIapeHue, a TaKKe JIOKHBIE 0CaJIKY, ITOMAIaloIIe B 0CaJKOMEDP BO BpeMs
CUJIBHBIX METEJICH, 9TO 0COOCHHO CYIIECTBEHHO B TOJIAPHBIX paioHax [9].

Temnepamypa 6030yxa

Psap1 Temneparypbl Bo3ayxa (CpeHUE MECSYHBIC U 32 TOM) MOJTyUeHBI
IO COOTHOIIEHUIO, aHATOTHIHOMY (7.14):

1L P
AL, =%z 5 Lp (7.15)

i
i1 =1 P
3neck Af; — aHOMANMM TEMIICPATyphl HA k- CTAHLMM B j-M Mecsle, pac-

CUMTaHHBIE OT HOPM TeMIepaTypsl 3a nepuoa ¢ 1891 mo 1975 rox.

B otnnune ot ocankoB, MO KOTOPBIM BKJIIOYEHBI JaHHbIE 274 cTaHIMH,
[0 TEMIIepaType HCIOIb30BaHbl JaHHBIE TOJIBKO 28 MeTeocTaHuuil (1o ox-
HOW Ha 00JacTh), MOCKOJILKY MPOCTPAHCTBEHHASI CBSA3HOCTH TEMIIEPATYpHhI
BO3/yXa HEM3MEpHUMO OOJblle, YeM OcaiaKoB. BrociaencTBuu 4ncio mereo-
CTaHLMH 10 TeMIepaType ObUIO COKpaleHo A0 22, YTOObl YMEHBIIUTD BIIU-
sHUe ypOaHU3alMU Ha XOJ TemIepaTypbl. M3 pacueToB ObUIM HCKIIOUEHBI
JTaHHBIE TOPOJOB C HacelleHHeM Oosiee MuiUTHoHa yenoBek (Mocksa, Hux-
Huit Horopon, Y¢a), a Takxke ['ypbeB, 0JHOPOIHOCTh psifia TEMIEPATYPHI B
KOTOPOM OKa3ajach HapyLIEHHOW BCJIEICTBHE IOCTENEHHOI'O YJaJleHHS IO-
pona ot 6epera Mops 1o Mepe manaeHus yposus Kacous (Brutots 10 1978 1.).
Bnusiaue npyrux, MeHee KpyNHBIX TOpPOJOB Ha aHOMAaJIMM TEMIEpPaTyphl
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Bo3myxa HeBenumko. B paborax IS I'poiicmana, B.B. Koknaeroi,
A.B. Memepckoit, H.A. Cnepanckoit, M.IL. 'onox cnenan BeIBOJ O He3Ha-
yutenbHocTH (MeHee 10 %) Bkianma mpoliecca ypOaHH3allMK B MOBBIIICHHE
TEMIIEPaTyPhl, IPOU3OIIEAIIEE 32 TOCIEAHEE CTOJIETHE.

Tuopomepmuueckue Korghpuyuenmat

I'upporepmuyeckrne kodpduumeHTs, mpemiokeHasie B 1928 roxy
I'.T. CenssanHOBBIM [31], 0OYCHD MTUPOKO M YCIEITHO HCIOIL3YIOTCS B arpo-
MeTeoposoru. OHU pacCYUTHIBAIOTCS 110 opMyJie:

rri = =< (7.16)
0,1>¢

3meck >0 W 2.f, COOTBETCTBEHHO, CyMMa OCAJIKOB U CyMMa TeMIIepa-

Typ 3a nepuon ¢ temmeparypoit Beime 10 °C. Ilocnenuee ycnosue CenstHu-
HOB, KaK ¥ MHOTH€ IpYTHE aBTOPHI, BEIICPKUBAIHN HE Bcerna. B nanHou pa-
00Te ATO YCJIOBHE BBITIONHSUIOCH TPHOIIKEHHO ITyTEM HCIIONB30BaHUS JaH-
HBIX O TeMIleparype 3a Teruibli nepruoa. CyMMBI TeMIEpaTyp pPacCUMThIBA-
JIUCh JUIS TIEPUOJAA C ampeliss MO0 CeHTSIOpbh. [l BCeX OCTaNbHBIX MECSIICB
3HaMeHaTelnb B popmyse (7.16) ocraBajics MOCTOSTHHBIM W PaBHBIM CyMMaM
TEMIIEpaTyp 3a aInpelb-CeHTAOPh TeKyIlero ronaa. I maporepmudeckne Ko-
3¢ (UIUEHTHI B ONPEIEIICHHON Mepe SIBJISIOTCS aHaJIOrOM MCIIapeHUs, KOTO-
poe Hapsiy ¢ KOJIMYECTBOM BHIMABIIUX OCA/IKOB SIBIIIETCS BAKHEUITNUM (ak-
TOpoM, ompenerstomuM Konedanus YKM. IMEeHHO TOATOMY THIAPOTESPMH-
YecKue KO3((GUIMEHTHI ObLIM BKJIIOUEHBI B YKCJIO HPEAUKTOPOB IS IPO-
rHo3a AYKM.

Fudpwzoeuuecxue xapakmepucmuxku

N3 rupponormueckux XapakTepucTuk, cienys B.J[. 3aifkoBy, HCIOIh-
30BaH psJ JaHHBIX 10 ypoBHIO Kacnuiickoro mopst, momydenusiid B ['TU my-
TEM OCpeIHEHHs pe3ynbTaroB HaOmozeHuil B baky, Maxaukane, Doprt-
[leBuenko u KpacnoBoacke. Psa npupamenuid ypoBusa Kacnuiickoro mops
paccUmTaH Kak psAJl pa3HOCTeH cpeaHerooBeix 3HaueHnit YKM 3a cMexHbIe
TOJIBI.

3nech HEOOXOOMMO CAEIaTh OTCTYIJICHUE, Kacaroleecs CocoboB pac-
4yeTa NpUpACHUH YpoBHA. [leo B TOM, 4TO HMpPHpPAIICHUS YPOBHS MOPS
pasHble  aBTOPHI  paccUUThIBalOT mo-pasHomy. [.II. Kammaun [15],
K.W. CmuproBa [32] u np. 1ol TOAOBEIM H3MEHEHHEM (IIPHpAIIeHUEM) T10-
HUMAIOT M3MEHEHHS OT MHHHMAJIBHOTO YPOBHS TEKYIIEro rofa 10 MHUHU-
ManpHOTO YypoBHS cienyromero. C.H. Pommonos, A.B. Memepckas,
3.K. AOy3s1poB 1 IIp. MO TOOBBIM MPUPALIEHUEM UMEIOT B BUIY Pa3HOCTH
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CPEIHEeTOIOBBIX 3HAUCHWM YpOBHS 3a JBa CMEXHbIX roma (A’YKM).
B.H. Manunaun [20], K. Apnie u np. [4] B xauecTBe npuparieHuii (AYKM)
WCIONB3YIOT Pa3HOCTH MEXAY IeKaOPhCKUMHU M SHBAPCKUMH 3HAYCHUSIMH
YpOBHSI B JaHHOM TOAy, TOJjarasi, 9To IMPH TaKOM pacueTe HHUBEIUPYETCS
BIIUSTHHE T'OJIOBOTO X0/1a YPOBHS.

U3 tpex cnocoboB pacueta npupamenuii Y KM npenmyiiecTBo 3a BTO-
pbiM (A’YKM), ockobKy OH o0ecIieunBaeT Kak 0osee BHICOKUE, Tak U 00-
Jiee YCTOMYMBBIE BO BpPEMEHHU 3HadeHHS KOAI(D(PUIMEHTOB KOPpEIAIHH C
Bomxckum ctokom (puc. 7.3.). OTta pasHuia oco0eHHO omrytuMma B 1940—
1960-x rr. mpu 20-1eTHeM nepuoe pacuera (puc. 7.3 a).

1.0—ER
0.9 -
0.8 3
0.7
0.6 -
05—
04 7\H\HH\‘H\HHH‘HHHH\‘H\HHH‘H\HHH‘\HHHH‘\H\HH\‘HHHH\‘HHH\H‘ a)
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990
1.0 —
IR
0.9
0.8 -
0.7 -
0.6 —
05 7HHH\H‘HHHH\‘HHH\H‘HHHH\‘\\HH\H‘\HHHH‘\HHHH‘ 6)
1910 1920 1930 1940 1950 1960 1970 1980
1.0 —
ﬁiR —e— 1
B 2
0.9 —
0.7
06 7HH\HH‘HH\HH‘H\HHH‘HHHH\‘\HHHH‘\HHHH‘HHH\H‘ B)

1910 1920 1930 1940 1950 1960 1970 1980

Puc. 7.3. Ckonb3asiwmne KoadppumumneHTbl Koppensaumm R mexay rogoBbiM
cTokom Bonru 1 npupatieHnamu yposHs Kacnuinckoro mops npu
20-netHem (a), 30-netHem (6) n 40-neTHem (B) neproge pacyeTa:

1 - A'YKM, 2 - AYKM. Mo ocu abcumcc uudgppamm o603HaueHbI rogbl,
OTHOCSILLMECSH K cCepeanHe NepuoaoB pacyeTa.
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3aBHCHMOCTh MEXIY METEOPOIIOTUYECKHMH TPEAUKTOPAMUA W TIpUpa-
HICHUSIMHU ypoBHs Kacnuiickoro Mopst OlieHHBaIaCh C TIOMOIIBI0 KO3 GUIH-
CHTOB KOPPEIIAIMU M B3aMMHBIX KOPPEJIMOHHBIX (yHKImi. Ha puc. 7.4
MpUBeIeHa KapTa reorpaduuecKoro pacupeaeincHus Ko3QOUIIIEHTOB KOp-
peNsnuu R MEXAy psjiaMu JIBYXJETHHX CYMM CPEIHHX IO 00JjacTsIM ocal-
KOB 32 TEKYIIUH ¥ MPEAMICCTBYIONUN €My TOJbl M MPHUPAIICHUSIMU YPOBHS
MOpsI OT TPEANIECTBYIOIIEro K Tekymemy roay. Ha BomocOoper Bonru u
VYpana, miomans KOTOPBIX Ha pUC. 7.4 OTMedeHa TOYKaMH, TMPUXOIUTCS
40 aJIMMHUCTPATUBHBIX 00JIACTEH MJIM UX YACTEH.

Puc. 7.4. PacnpegeneHne KoahULNEHTOB KOPPENALUN MeXy CpeaHNMN
o6nacTHbIMM ocafkamu 3a TEKYLUMIA roA U NpupalLeHnsiMu ypoBHsa Kacnuii-
CKOro MOpSi MEXAY TEKYLUMM U CreayoLmnmM roaamu.

AHanus puc. 7.4 nokaspIBaet, 4to ¢ usMeHeHHAMH Y KM TecHee Bcero
CBSA3aHBI OCAKH, BHIMABIINE B BEpXOBbsixX Bonru m Kamel, uTo moaTBep:xaa-
€T paHee CIOXHBIIMECS TpeacTaBlieHHs. MakcuMalbHble 3HaYCHUST KOd(-
(hUIIMEHTOB KOppEAIN — A ocankoB B Kuposckoii obmactu (R = 0,7). K
10Ty KOppENALUs OCaJKOB C M3MEHEHHSIMUA YPOBHS OBICTPO yMEHBILAETCH,
HO OCTaeTCsl CTATUCTUYECKH 3HAYMMOM, BKIo4as CapaToBCKYrO 00JacTh H
OO0JBIITYIO YacTh Y pabCKOTO paiioHa (Mpu AIuHe psfa B 48 net u 95%-HoMm
YpOBHE 3HAYMMOCTH K CTaTHCTHYECKH 3HAYUMBIM OTHOCSTCS 3HAYCHUS
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‘R| >0,26). Ha puc. 7.4 Takxke BUIHO, YTO CTATHCTUYCCKH 3HAYMMEBIE KO-

(UIHMEHTHI KOPPEISA MEXIY cyMMaMu ocaakoB 1 AYKM nabmironarotcst
U 3a npenenamu Boocoopos Boiru u Ypana.

Ha puc. 7.5 npeacraBieno mone K03QGUITHIESHTOB KOPPEIAIIUA MEKITY
CpPEHUMHU aHOMAJIHMSAMH TEeMIIepaTypbl B alpese-CeHTSAOpe TEeKyIEero
(n—1)-ro roma m AYKM. Ha xaprocxeme mpeo0iiamaroT OTpHUIATEIbHBIC
K03(pPUIMEHTB! KOppEIsMY, TpHUYeM 00JacTh WX HauOOoNbIIMX MO abco-

JIOTHON BENMYWHE 3HAYCHUI (|R| ~(0,4) pacnojio)keHa Ha TeppUTOpUHU be-
JIOPYCCHHU, CEBEPHBIX PAOHOB YKpPaWHbBI U 3aMaTHBIX PailOHOB IEHTPATBHO-
YepHO3eMHBIX O0JlacTeH, T. €. 3a mpeaeidaMu BojocOopa. Ha camom Bojo-
cOope XapakTepHbIe 3HaUCHUS KOA(PPHUIIMECHTOB KOPPEISIIUU |R| ~03, T.e.
CBsI3M TeMIiepatypbl Bo3ayxa 1 AYKM moBonbHO cralOble, XOTS CTaTUCTHYE-

CKH 3HaYuMBbIe. VCKirodeHne COCTaBIAIOT BOCTOYHBIE PAaiOHBI BOgOCOOpa
(ITpenypainbe), rae k03GOUIMEHTH KOPPEISIUA HUKE TPEeIbHOTO 3Haue-

HUA (|R| <0,26).

Puc. 7.5. Pacnpenenexue KoadrLUMEHTOB KOPPENALMN MEXAY aHOMannsamu
TemnepaTypbl BO3A4yXa 3a TEKYLLUIA roA 1 npupalleHnsammn yposHsa Kacnumicko-
ro Mopsi Mexay TeKyLLMM 1 CreayoLwmnm rogamu.
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Kaprsr Ha puc. 7.4 u 7.5 paccunutanbl 6€3 HCKITIOYCHHS TPEHIOB U3 HIC-
XOAHBIX panoB. [Ipy uckiroYeHNN TPEeHI0B KOHOUTYpAIS H30JIUHUN MEHSI-
ercsa cnabo, a 3Ha4YeHUS KOA(PPHUIUEHTOB KOPPENSLUUH HE3HAYUTEIHHO
YMEHBIIAIOTCSI HAa CeBepe BONOCOOpa M HECKOJBKO YBEIHMYMBAKOTCS Ha
OCTQJIBHOM €r0 YacTH.

Kapter Ha puc. 7.4, 7.5 nenecoo0pa3Ho KOHKPETU3UPOBATH 10 IPUPO.I-
HBIM 30HaM, PacCUUTaB B3aMMHBIC KOPPEIALMOHHBIE QYHKIHMHN MEXKIY TEM-
NEepaTypPHO-BIAXKHOCTHBIMU XapaKTEepUCTHKaMU Ha BojpocOope Bomnru u
VYpana (a Taxke B IpuOpeKHbIX palioHax Kacnvist) U npupameHusMu ypoBHsI
Kacnuiickoro Mopst B OTKJIOHEHHSIX OT KBaJpaTUYECKHUX TPEHAOB 3a 1947—
1994 rr.

CornacHO ATJacy CeIbCKOro X03sicTBa [5], Ha BomocOope Bomiru u
VYpana npociexuBaercs mecTh NPUPOIHBIX 30H. [I0CKOIBKY HEKOTOpBIE U3
HUX MMEIOT OTHOCHUTENBHO HEOOBIIYIO MPOTSHKEHHOCTD O J0JT0Te, Ipe-
CTaBISUIOCH 1IeNIecO00pa3HbIM OOBENUHUTH COCEJHHE 30HBI M PACCMOTPETH
BIMAHME Ha npupameHus Y KM ocankoB B Tpex 30Hax (puc. 7.6): u30bITou-

HO-BJIAXKHOH M JOCTATOYHO BIXHOH (Jp; c1a00 3aCyIUIHBON U 3aCyIIITHBOH

(), ; o4eHb 3acylUIHBOI U cyxoit Q..

Puc. 7.6. MNpupogHble 30HbI Ha Bogocbope Bonru n Ypana.
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PesynpTaThl pacdeToB B3aWMHBIX KOPPEIANNOHHBIX (DYHKIHHA MEXKIY
MPEeTMKTOpaMu 110 pUpoAHEIM 30HaM 1 AYKM npusenens! B Tadm. 7.10.

B [25] 6bL10 MOKa3aHO, YTO OCAJKH, BhINABIINE Ha BogocOope Bonru u
VYpana, Bustor Ha YKM B Teuenue 2—-3 net, uTo yuTeHo B Tabn. 7.10. Ana-
mu3 Tabm. 7.10 mokas3pIBaeT, YTO NYUYIIMMH NPEAUKTOPAMH IJIs IPOTHO3a
AYKM SBASIOTCS CYMMBI OCaJKOB B HM30BITOYHO BJIQKHOW M JIOCTATOYHO
BIIQYKHOW 30HE, a TakKe B ca00 3acCylIIMBON WM 3acCyIUIMBOW 30HE 3a JBa
npeamecTByomux rojaa (n — 1) u (n — 2), eciii cocTaBIseTCs MPOTHO3 MPH-
pameHuit Mops ot roxa (n — 1) x roxy n. IIpu BpemernHoM cupure 7= 1 rox
K03 PUIIMEHTBI KOppENsIUKH paBHBI, coorBercTBeHHO, 0,72 m 0,70 (cm.
Tab6m. 7.10). TeM caMbIM KOJHMYECTBEHHO MOATBEPIKAAETCS U3BECTHHIN (DakKT,
YTO OCaJIKU B BepxoBbAx Boisru, Kambl u Ypana urparot pemaroiyto pojib B
MEXTOZOBBIX KOJIEOaHUSIX YPOBHS MODS.

Ta6nuua 7.10. B3aumHble koppensiumoHHble pyHKUMKN R (7)) Mexay TemnepaTypHO-
BMNaXXHOCTHbIMW XapaKkTepucTukamu Ha sogocbope Bonrv u Ypana no npupogHbiM
30HaM, a Takke B NpubpexHbIX panoHax Kacnus, u npupalleHnammn yposHsa Kacnuii-
CKOro MOpS B OTKITOHEHUSIX OT KBagpaTUYHbIX TPeHAOB 3a 1947—-1994 rr.

0 1 AYKM At 1 AYKM

o o OB 0143 Drc Onn Atms Atron
-3 0,01 -0,13 -0,17 0,26 -0,02 0,15
-2 -0,18 -0,21 -0,08 -0,14 -0,05 -0,02
-1 -0,07 -0,12 0,05 0,06 -0,02 -0,35
0 0,44 0,39 0,30 0,16 0,10 -0,14
1 0,72 0,70 0,47 0,34 -0,32 -0,38
2 0,25 0,25 0,13 -0,18 -0,15 -0,06
3 -0,04 -0,10 -0,12 0,14 0,06 0,08
4 -0,01 -0,05 -0,08 -0,24 0 0,05
5 -0,18 -0,21 0,04 0,03 -0,04 -0,08
6 -0,29 -0,28 -0,18 0,20 0 0
7 -0,22 -0,14 -0,27 0,08 0,25 0,10

MpumedaHunsa: lNMNog4yepkHyTbl CTAaTUCTUHECKM 3HAYUMble KOIMDULMEHTHI KOppensaumu
npu 95%-HOM ypOBHE 3HAYNMOCTMU.

0545 Or3s Opy ¢ — ABYXNIETHUE CyMMbl OCAJIKOB COOTBETCTBEHHO B N3GLITOUYHO Brax-

HOM M [OCTaTOYHO BriakHOW 30He (B); cnabo 3acyLunuBoOl U 3acyLUnMBOW 30HE (3) ; OYeHb 3a-
CYLUMMBOW U CyXOl 30He (C);

0,51 — FOAOBbLIE CYMMbI OCa[IKOB Ha NPUGPEXHBIX (/1) CTaHUMAX;

Atns M Aty — @aHOManuM TemnepaTypbl TENMoro nepuoga no sogoctopy Bonru u Ypana u
Ha NPUBPEXHBIX CTaHLUSIX COOTBETCTBEHHO. CABWr Mo Bpemenn 7= 1 rop.



216 nasa 7

Ponb ocankoB B 04eHb 3aCyNIIMBOM M CyXOW 30HAX, a TaKKE€ OCAJKOB
Ha TPUOPEKHBIX CTAHIUAX B M3MEHEHUsAX YKM XOTsS MpakTHUeCKU 3HAYH-
Ma, Ho HamHoro ciabee (R =0,47 u R = 0,34). OCOOCHHO 3TO OTHOCUTCS K
BIUSHHUIO OCAJKOB Ha MPHOPEXKHBIX CTAHIMAX. BO3MOXKHO, ATO CBSI3aHO C
OTPAaHMYCHHOCTHIO HCIOJIb30BAHHBIX MaTCPHANIOB (4 TPUOPEKHBIC CTaH-
nun). [Ipudyem B oTiimyme ot ocajakoB Ha BojocOope Bonru u Ypana B nan-
HOM ClIy4ae pacCMaTpUBAIIUCh HE ABYXJIETHHE, & TOJOBbIE CYMMBbI OCAJIKOB,
TaK Kak 3a MpeleraMyd OAHOTO ToJja BIHMSHHE OCAJKOB MPUOPEKHBIX CTaH-
uuit Ha AYKM He npocnexuBaercs.

7.2.2. MeToquka onpeieJieHHsl OITHMAJIBHOIO IIEPHOJA Y4eTa 0CAIKOB,
TeMIlepaTypbl BO3AyXa U THAPOTePMUYECKHX K03 PUIHEeHTOB A1
NPOrHO3a NpUpPalleHUil YPOBHS € T00BOIi 320,1ar0BPeMEeHHOCThI0

[Tockonpky yBenuueHue 3abmaroBpeMeHHOCTH TporHo3a AYKM sBis-
€TCsl OJTHOM W3 OCHOBHBIX 3ajad, ObLIO MOCTaBJICHO OTpaHUYCHUE JUIS AAT
COCTaBJICHHS MPOTHO3a U MCIONb3yeMoi nHpopmaruu. [IporHos mpuparie-
Huit YKM 0T Tekymiero rosa K CIeAyoImeMy Tooy COCTaBISICTCS He MO3IHEe
OKTSIOpSl TEKYIIEro rojia. JTO O3HAYAET, YTO HCIONb3yeMas WH(pOopMaIlus
JOJDKHA OTCEKAThCS TI0 CEHTAOPh TEKYIIEro Toa.

[lorck onTUMaNbHBIX BPEMEHHBIX MHTEPBAJIOB OBUT BBIMTOIHEH C IIO-
MOIIBI0 KO3((UIIUSHTOB KOPPENSIHUNA MEXKIY HAKOIUICHHBIMH CyMMaMH
npenukTopoB 1 AYKM. Cnemuduka COCTOMT B TOM, YTO HAKOIICHHBIC
CYMMBI TMPEIUKTOPOB (POPMHPYIOTCS Ha3aj OT CEHTSIOPS TEKyIIero Troja,
T. €. C TIOCTETICHHBIM Y4eTOM Bce Oosiee paHHel nHpopMmarmu. OnTuMaibHas
3a0J1aroBpeMEHHOCTh MPEIUKTOPOB OyIET COOTBETCTBOBATh MaKCHMAIIbHO-
My 3HaUCHUIO KO3(PPUIIMEHTa KOPPEISAIMH MEXTy HAKOIJICHHBIMH CyMMaMHU
npeaukTopoB 1 AYKM Ha Bcem otpeske psana (puc. 7.7.).

CyTh moaxoja JErko mpociaeAuTh Mo puc. 7.7 a. 31ech MPUBEACH Pl
K03 PUIIMEHTOB KOppensuu Mexxay cymmamu ocankoB 1 AYKM. Ilepsoe
3HaueHne R COOTBETCTBYET KOAY(D(DUIMEHTY KOPPEISALUU MEXIY CyMMaMH
0CaJIKOB 3a CEHTAOPH Tekyiero roga u AYKM, Bropoe 3HaueHue R — MExKIy
CyMMaMH OCaJIKOB 32 CEHTSAOpb M aBIyCT TeKyIero roja smecre 1 AYKM,
moclie/iHee 3HadeHne R COOTBETCTBYET KO(D(DUIIMEHTY KOPPEIANU MEXITY
AYKM u cymmamu ocafkoB 3a 33 mecsila, NMPEANISCTBYIONINE CEHTAOPIO
TEKYIIeTro Toja.

B [24] mokazano, uTOo MeTeopoyiormueckue (akTopsl Ha BomocOope
Bonru u Ypana BausioT Ha YpOBEHb MOpsl B T€UeHHE 2—3 JIET, T. €. B TeUe-
Hue 24-36 mecsues. Mcxonas U3 3Toro, UCIOJTHUTEIN OCTAHOBUJIMCh HA MaK-
CUMaJbHOU 3a0JarOBPEMEHHOCTH TIPEAUKTOPOB B 33 Mecsma, OIM3KON K
TpeM rojiaM OT CeHTs0ps (1 — 1)-ro mxo nexadps (n — 3)-ro roaa (puc. 7.7).
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Puc. 7.7. KoadhpmumeHTsl koppenaummn R mexay HakonmeHHbIMY CyMMaMm
ocagkoB (a), TemnepaTtypor Bo3ayxa (6), rmapoTepMmyeckuMm Koadpdunum-
eHTamu (B) u AYKM Hasapg ot ceHTabpsa Tekywero (n-1)-ro roga (r = 1) oo
aekabps (n-3)-ro ropa (r = 33): 1 —1901-1940 rr.; 2 — 1947-1986 rT.; 3 —
19802015 rr.
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B memsix Gompiieil [OCTOBEPHOCTH PE3yNbTaTOB PacdeThl BBITOIHEHBI
g Tpex nepuogos: 1901-1940, 1980-2015 u 1947-1986 rr. [lepssiit co-
OTBETCTBYET YCJIOBUSIM HEHApYLIEHHOTO CTOKa PEK; BTOPOH — YCIOBMSM
CIJIBHBIX aHTPOTIOTCHHBIX BIUSHUI (CTPOUTENHCTBO BOJOXPAHMIIMII, OPO-
IIeHNE); TPETHH MCIOJIB30BaH MPH COCTABJICHUM HE3aBHCHUMBIX IPOTHO30B
AYKM na 1987-1995 rT.

ITo mMepe yBenuyeHHsI BpEMEHHOTO MHTEpBalla CYMMHPOBAHUS KOJHYE-
CTBa OCaJKOB, KO3 PHUIMEHTHI Koppemsiuu ocaakoB ¢ AYKM pacryr, no-
CTHUTaIOT MaKCHUMYyMa, a 3aTeM yMeHbIIatoTcs (cM. puc. 7.7 a). Tak, o psaam
3a 1947-1986 rr. makcumym R = 0,7 nocturaercsi pyu UCHOIb30BaHUU JAH-
HBIX O CYMMax OCaJKoB 3a 21 Mecdi. DTOT MHTEpPBAJI CYMMHUPOBAHUS B JJaH-
HOM cly4ae sIBJsieTcs onTUMaibHeIM. UTO Kacaercs mepuoga ¢ 1901 mo
1940 r., To makcuMmanbHOe 3HaueHue R = 0,7 COOTBETCTBYET CyMMaM OCaji-
KOB 3a 12 MecsreB ¢ ceHTs0ps (n — 1) mo okTa0ps (n — 2)-ro roxa.

3aMeTuM, 4TO HECMOTPS Ha Pa3iu4Ms B MAKCHUMAJbHBIX 3HAUYEHUAX R,
pe3yabTaThl PacyeToB MO JAHHBIM 3a 3TH Tpu nepuoga (1901-1940, 1947—
1986 n 19802015 rr.) OOCTAaTOYHO XOPOIIO COTIACYIOTCS MEXIY COOOi,
0c0OEHHO TpH OOJIBIIMX BPEMEHHBIX HHTEPBaIaX CYMMHPOBAHHS OCAJIKOB U
I'TK (puc. 7.7 a, B).

Ha puc. 7.7 6 nmpuBeneHbl aHAJIOTUYHEIE OIIEHKH KO3 (OUIIUEHTOB KOp-
penauuu cymm temnepatyp 1 AYKM. B otinume ot ocaakoB amns Temmepa-
TypBI BO3[IyXa pe3yibTaThl PacueToB I TPEeX MepruoIoB Ooiee WM MeHee
XOpOIIIO COTIACYIOTCS TOJIBKO 0 BPEMEHHBIX HHTEPBAIOB B 16—17 MecsIieB.
Jns Gonee IIMTENBHBIX BPEMEHHBIX HHTEPBAIOB 3HaUeHUs KO3 PUIneHToB
KOppENSIUY OKa3aliCh Ja)Xe Pa3sHBIMH IO 3HAKY, MO3TOMY HX PacCMOTpe-
HUE HETeIecoo0pasHo.

MakcuMalibHble 110 a0COJIIOTHOM BEJIIMYMHE 3HAYEHHUSA R TOCTUTArOTCS
TPy BPEMEHHOM HWHTEpBAJe CyMMHPOBAHHSA 3HAYCHHWH TEMIEPaTyphl, PaB-
HOM IIECTH MECSIIaM, — C CEHTSIOPS IO arpes TEKYIIero roaa.

Hakonen, Ha puc. 7.7 B npuBenensl psagsl R mexay AYKM u ruapo-
TepMudecKuMA KodddunrentamMu. ONTUMaIBHBIA HHTEPBall 3a0iaroBpe-
MEHHOCTH THAPOTEPMUYECKUX KOdPPHUINEHTOB paBeH 18 mecsam. B nrtore
ObLTO ChopMHUPOBAHO TpU BapuaHTa Iporuo3oB AYKM: nporuossl mo 'TK B
KadecTBe mpeaukTopoB (R = 0,72...0,73 npu 7= 17-21 Mec.); MPOTHO3HI 110
ocajkaM B KadecTBe npeaukTopoB (R = 0,67...0,70 mpu 7=17-21 mec.) u
MPOTHO3EI TI0 TemMIieparype Bosznyxa (R = -0,43...-40; 7= 6 mec.). Jlyummmu
MPEIUKTOPaMH SBISIOTCA THUAPOTEpMHUYEcKHe KO3()(PHUIMEHTH, HCXOAsI W3
HauOOJIBIINX 3HAYCHUH R.

YuuTeiBas HU3KWE 3HAYCHHS] R MEXAy aHOMAUSAMH TeMIIepaTypbl U
I'TK, 3TOT BapuaHT NporHo3a MOKHO MCIOJIb30BaTh ISl KOHCYJIbTAIIUHN MpU
OKOHYATENIbHOM aHaJIM3e pe3yJbTaTOB pacdeToB. BrIOOp ONTHMAaNbHBIX
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3a0J1IarOBPEMEHHOCTEH ¥ COOTBETCTBYIOIINX UM HAUOONBIINX R U KaXKI0-
T'0 U3 TPEX BApHAHTOB MPOTHO3a — IIEHTPAIbHBII MOMEHT METO/Ia.

B nensax Gonpliell yCTOHYMBOCTH pe3ylbTaTOB PAacdyeTOB K MPEAUKTO-
paM IpHU 7 onr AOOABIAIOTCS MPETUKTOPHI 38 CMEKHBIE TOBI ¢ OOJNBIINMHU
3HaueHusIMH R. I1o 0ToOpaHHBIM peaMKTOpaM AJsl KaXXJ0ro BapuaHTa Mpo-
THO30B PACCUUTHIBAIOTCS OJHOMEPHBIE YPAaBHEHMS PErPECCUU U IPOTHO3BI
AYKM, cpenHrie U3 KOTOPBIX IUTFOC TPorHo3 TpeHna AYKM (cMm. Huxke) sB-
nsitorest mporHo3oM AYKM Ha Oyaymmii n-ti ron. Ha  puc. 7.8  mpuBeneHs
PSAIBI HAKOTUIEHHBIX CYMM MPEAUKTOpoB 3a 1899-2014 rT. [yt Tpex Bapuan-
TOB MTPOTHO3a MIPU ONTHMAIBHBIX HHTEpBAJIaX 3a0J1arOBpEMEHHOCTH.

40
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Puc. 7.8. Pagbl HakonneHHbIX CyMM NPeAMKTOPOB Mpy onTumarnkeHou 3abnaro-
BPEMEHHOCTMU (T onr) U MATUMETHUE CKONb3SILLME CPELHUE ATUX PAOOB: rO40BbIE
npupatleHus ypoBHs Kacnuiickoro mops (a); (ZFTK)/n npu tonr = 17-19 mec.(0);
(2 ocapkoB)/n npw 7 onr = 20-22 mec. (B) ; (XAT)/n 3a anpenb-ceHTAOpPD ().

7.2.3. PacyeT TpeH10BOI cOCTaBJIAIOLIEH H3MEeHeHUH YPOBHA
Kacnuiickoro mopsn

IIporno3 m3menennit YKM ckianpiBaeTcsi U3 IPOrHO3a OTKIOHEHHM
AYKM ot TpeHaa, KOTOpoMy OB TOCBALIEH MPeNbIIyIIni pa3ien, u Ipo-
rHo3a TpeHaa AYKM. Tpens noaydeH mytem anmnpokcumanuu psga AYKM
mapabosoii Broporo mopsiaka. IIporno3 tpeaga AYKM ot (n — 1) k n-my
roJly pacCYUThIBaNCS 10 (hopMyJie:

Tayim (1) = Taypm (n=1) + [TAYKM (n=1) = Tayxm (n = 2)]. (7.17)
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Hanpumep, npu pacuere mporsHoctudyeckoro 3HaueHus tpega AYKM
Ha 1987 r. anmpokcumupoBaics psag AYKM 3a 1947-1986 rr. Ilpu mporHo-
3¢ TpeHJAa M3MEHEHMsI YPOBHSI MOpS Ha KaXKIbld MOCIENYIOIIUN IOl psf
AYKM ymHsiics Ha €IUHALLY U BHOBB alllIPOKCHMHUPOBAJICS apaboIoi.

OueHnKu onepamugHbIX NPOZHO308 NPUPAUEHUTL YPOBGHA
Kacnuiickozo mopsa ¢ 2000801t 3a61a2068pemeHHOCHbIO

B Tab6mn. 7.11 u Ha puc. 7.9 nmpuBeACHBI MPOTHO3HI IPUPANCHUN YPOBHS
C YYETOM NPOTHO3a TPeHJa 1 a0COMIOTHON OIIMOKH MPOTHO30B & KaK Pa3Ho-
ctu iporHocTraeckux AYKMy, u paxtiaeckux AYKMy,.

Ta6nuua 7.11. MNporHocTuyeckme npupatleHus (cm) cpeaHerogosoro YKM
3a 1987-2014 rr. (a), pakTnyeckme npupatleHus (6) n owmnbkn NporHo3oB (a — 6)

Fon |1987(1988(1989(1990|1991(1992(1993|1994|1995(1996(1997|1998(1999/2000
a (17,7{17,2| 6,0 | 5,1 |31,1{13,7| 8,2 |27,4|20,5| 6,2 | 6,0 |-6,0| 6,7 |-1,0
6 |(12,0{19,0(-1,0| 8,0 |33,0{13,0| 7,0 |{19,0]10,0|-15,0/-23,0{-5,0 | 2,0 |-2,0
a-6/57|-18(70|-29|-19(07 12|84 (10,5/21,2{29,0{-1,0| 4,7 | 1,0
Fon |2001(2002/2003|2004|2005(2006/2007|2008|2009(2010{2011|2012|2013|2014
a |-40/-60(45|-75|45|25|-85|-35| 0 |-7,5|-22,0-12,0/-9,0|-3,0
6 |[-90[10|40|90|84|-10,0/-3,0|-7,5|-2,0|-10,0/-22,0{ -6,0 | -4,0|-6,0
a-6/50|-7,0(05 |-16,5/-3,9(125|-55|4,0|20|25| 0 |-6,0|-50] 3,0

YcnentHocTh COBOKYITHOCTHU NPOTHO30B OL€CHUBAJIACH IO CPCAHUM |€|

3HAYCHUSIM aOCOJTFOTHBIX OITHOOK IIPOrHO30B
1
2] == Z|AVKM,,, ~AVKM,| , (7.18)
n

a TaKX€ 110 CPCAHUM KBAAPATUIHBIM omurokam S COBOKYITHOCTH IMPOTHO30B:

S:\/Z(AYKMHP —AYKMy)’ /n-m , (7.19)
1

T'JIe 77 — YUCIIO IPOTHO30B; m = 2.

OLICHKN TEepPBBIX AECITH OINEPaTHUBHBIX MPOTHO30B 3a 1987-1996 rr.
omyOIMKOBaHbI B [24]. 3a 3TOT mepuon |§| =45 cm; §=06,2 cm. CoriacHo
[30], xaxablii KOHKPETHBI IPOrHO3 CUHUTAETCS ONPAaBIABIIMMCSH, €CIH
|g| < oaykm (32 mepmon ¢ 1947 mo 1995r. oaykm = 10,8 cMm). Tlo sTomy
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Kputepuio omnpasaanuch Bce 10 mporHosos. Ilo3gHee daxTudeckoe 3Haude-
Hue AYKM 3a 1996 rog ObUIO YyTOYHEHO, MPH 3TOM OLEHKH YXYAIIWINACK:
|E| =6,1, §=9,5, a ompaBganocs 9 nporuozos u3 10, 1. e. 90 %, uro TOXKE

SIBJSIETCS] XOPOIITNM pe3yibTaToM (Tadi. 7.11).

B GonpimHCTBE ciy4aeB 3a OCHOBHOW NpuHHMaeTcs nmporao3 mo ['TK,
6o cpemHee 3HaueHHE U3 Iporao3oB AYKM mo I'TK u ocankam. 1o Bcei
COBOKYITHOCTH U3 28 IIPOTHO30B |E | =6,2; §=9,3. Onpasaanocs 25 NporxHo-

30B U3 28 (|e| < 10,8 cm), uu 89 %.
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Puc. 7.9. OnepaTvBHble NPOrHO3bl NpupaLleHnin yposHsa Kacnuiickoro mops
(cM) no meTeoponormyeckum AaHHelM Ha Bogocbope Bonru n Ypana 3a
1987-2014 rr., cocTaBneHHble C FOA0BOW 3a6r1aroBpeMeHHOCTbI0, U OLEHKM
MX YCMELLUHOCTU: onepaTunBHble NporHo3bl AYKM (1); dhakTuyeckne aHavyeHus
AYKM (2); abcontoTHble ownbkm nporHo3os AYKM (3).

Ha puc. 7.9 mpuBeneHsl omepaTUBHbE W (PaKTHUECKHE 3HAYCHUS
AYKM, a Takxke aOCONIOTHBIE MOTPEIIHOCTH & DakTHYeCKHe TPUpPAIICHHS
AYKM Obu moNOXHUTENbHBIME B TedeHue 1987-1995rr. B 1996 .
MIPOM30IIIIO pe3Koe TManeHue ypoBHsA, ¢daktmueckoe AYKM cocrtaBuio
-15em B 1996 1. 1 -23 em B 1997 1. C 1998 mo 2005 r. yposens Kacnus cna-
60 m3mensuics, a AYKM xonebanocs B uaTepBaie ot -10 mo +10 cm. B mo-
crenuuii mepuox ¢ 2006 mo 2014 r. yposenp nanan, AYKM, orpurnaremns-
HbIC C HAWOOJIBIINM 3HAYCHHWEM IO abconroTHON BenmumHe B 2011 romy
(AYKMy = -22 cm).

AHanu3 aOCONIOTHBIX OLIMOOK IPOTHO30B MOKAa3bIBAeT, 4YTO CaMmble
OoJipIIME MX 3HAYEHHS NPUILIMCH HA TOIBI CJIOMA MOJOKUTEILHONW TEHACH-
LUK B U3MEHEHHH YpoBHA Mops (B 1996 1. £=21,2 cm, B 1997 1. £=29 cm).
Heynaunsimu Obimn Takxe nporao3sl AYKM B 2004 u B 2006 rr. OnHako
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C TIOMOIMIBIO MPEJCTABICHHOTO METOAa AIKCTPEMANbHO CHIIBHOE TMaJeHHe
ypoBHs B 2011 1. (-22 cM) ObLJIO TOYHO MPEACKa3aHO 3a IO 10 OCYIIECTBIIC-
Hus otoro nageHus (AYKM,, = -22 cm). Ctout obpatuth BHUMaHHE Ha TOT
¢axT, uTo camas cuibHas 3acyxa croierus Ha ETP B 2010 r. nposiBunace B
nageHuu ypoBHs Kacnus tonbko B cnenyromem 2011 roay.

Yuem cmoka 6 3anue Kapa-bozas-I'on

B pabore B.H. boprauka [12] noka3aHo, 4To B HaJalle BeKa CTOK B
3ammB Kapa-Boras-I'on cocTapmsn npuMepHo 30 KM, 9TO COOTBETCTBOBAIIO
€KeroJHOMY TOHMKEHHIO YpOBHA Ha 7-8 cM. B mocnenyromue roast Beaea-
CTBHE MPOrPECCUPYIOIIETO MaJeHUsI YPOBHSI MOPS CTOK B 3aJIMB yMEHbIIAI-
ca. B 1930-1940-x rr. oH COOTBETCTBOBAJI YMEHBILEHUIO YPOBHSI MOpSI Ha
3—4 cm/rox, a B koHIle 1970-x — Bcero Ha 1-2 cm/rom. B 1980 r. Mmexay mo-
peM M 3aJMBOM OBLIAa IOCTPOEHA TITyXas JaM0a, TaKk 4TO CTOK B 3aJIUB TIpe-
kpatuincss. C MOMEHTa 4YaCTHYHOTO paspyulieHus namObl B 1984 1. m 1o
1991 r. cTox B 3amuB He npesbman 0,5 cm/roxa. IlomoskeHne KapAMHAIBHO
M3MEHHUJIOCH TIOCJIE TOJIHOTO paspyiieHus namObl B utone 1992 r. Ctok B
3anmuB Kapa-borasz-T'on, mo manueim P.E. HukonoBoii, coctaBun 3,2 cM B
1992 1., 8,1 cM B 1993 1. m 10,6 cM B 1994 1. Takoif CTOK B 3aJIMB CPABHUM C
€XKEeroJIHbIM NpupalnieHueM ypoBHs Kacmus, 4To aenaer HeoOXOAUMBIM ydeT
croka B Kapa-boras-I"on npu cocraBienuu nporao3os AYKM.

[To omenkam, mpuBeaeHHBIM B [13, 38] oTwieHeHHe 3amuBa OT MOPSA
obecrieunBaeT MoBBILIEHHE ypoBHSI Kacrmmiickoro mopst Ha 2—4 cm/roa. B
MepBble TOMABI 3Ta BEIWYMHA ObUTa NMPWHSATA MPHU COCTABJICHHWH IMPOTHO3A.
[To3:xe ObITH MCTIONB30BaHbI OoJiee JAeTajdbHbIE JaHHbIE CTOKa B 3amuB Kapa-
Boras-T'on, mpusenenusie B padore P.E. Hukonosoit u B.H. boptauka [29]
(Tabm. 7.12).

Ta6nuua 7.12. Ctok B 3anuB Kapa-boras-l'on ¢ 1987 no 2012 r. [29]

Fon [1987(1988(1989(1990|1991|1992|1993|1994|1995/1996 1997|1998 1999

Ctok, | 0,4 |04 |04 |04 |04 |32]| 8 [105(11,7| 74|43 |45 |44
CM
Fon (2000(2001|2002|2003/2004|2005|2006(2007|2008|2009|2010(2011|2012

CTok, | 41 | 47 |41 |47 |54 |51[32|51|48| 5 |52| 5 |59
cM

OO0paraloTr Ha ceOs BHUMaHUE OOJIBIIME 3HAYCHUS CTOKa B 1993—
1996 rr. DKCTpeMaNbHBIE OIMNOKN ONIEPATHBHBIX POrHO30B AYKM B 1994—
1996 rr., Mo-BUIMMOMY, B 3HAUUTEIHHON MEpEe CBSI3aHBI C HEAOYUYETOM Be-
JIMYUHBI CTOKA B 3aJIMB.
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Amnanu3 abcomoTHbIX omrbok AYKMy, mo BceMy psiy IpOTHO30B IO-
Kasall, 4YTO y4YeT CTOKa B 3aJIUB HE Bcera Ienecoodpaser. JlormuHo npeario-
JIO)KUTH, YTO CTOK B 3aJIUB MMEET CMBICH NPH O0XKHIAEMOM XOPOIIEM HIIH
W30BITOYHOM YBJIaKHEHUH BogocOopa Bomrm u Ypama B OyaymieMm romy.
IIpu 5TOM MOKHO BOCIHOJIB30BaThCs MPOrHo3oM AYKM 1no npensokeHHON
METOJUKE, KOTJja B KauecTBE NMPEAUKTOPOB UCIOIB3YIOTCS CYMMBI OCaJKOB
Ha BojocOope. B Tabmn. 7.13 u 7.14 oToOpaHO MIECTh TAKUX POTHO30B. Kpu-
TepHeM ISl 0TOOpa CIYKWIO ycioBue, mpu KoTopoM AYKM,, > 0,5Gaykm.
B magane XXI B. TAKUM YCITOBUSAM yIOBIETBOPSIOT CIETYIOMIHE roapl: 1999,
2000, 2003, 2006, 2008 u 2009. OueHku cneiaHbl IS JBYX BapUAHTOB Be-
JTMYUHBI cToKa B 3anuB Kapa-Boras-I'on. B mepBom BapuaHTe CTOK MPHHAT

paBHBIM 3 CM, BO BTOPOM HCIIOJIb30BaHA BEJUYMHBI CTOKA, MPUBEIACHHBIC B
Tabm. 7.12.

Ta6nuua 7.13. MporHo3sl AYKM (cM) ans neT oXxvaaemoro n3bbiTO4HOro
yBnaxHeHus (NpeankTopbl: 0CaaKku)

| BapnaHT
Foabl 1999 2000 2003 2006 2008 2009
AYKMnp 9,8 6,3 6,2 47 8,7 8,7
AYKMnp 6.8 3,3 3,2 17 5,7 5,7
MUHYC CTOK 3 CM
AYKMg 2,0 -2,0 4,0 -10,0 -7,5 -2,0
7,7
& 4,8 53 -0,8 -11,7 13,2 |§| =73
Il BapmuaHT
Foabl 1999 2000 2003 2006 2008 2009
AYKMnp 9,8 6,3 6,2 47 8,7 8,7
AYKMrp 5,4 2,2 15 15 3,9 3,7
MUHYC CTOK Mo[29]
AYKMg 2,0 -2,0 4,0 -10,0 -7,5 -5,7
57
& 3,4 4,2 -2,5 11,5 11,4 |E| =65

Ananms Tabn. 7.13 u 7.14 mo3BoisieT caenaTth CleIyroIIue BRIBOIBI OT-
HOCHUTEINIbHO y4eTa cToka B 3anuB Kapa-boraz-I"o:.

1. Cpennue ommbku nmporHo3oB AYKM mpu HCIIONE30BaHUH OCAIKOB B
KauecTBe MPEIUKTOPOB U UCKIIOYEHUH U3 MporHo3oB AYKM croka B 3a1uB
mo JaHHBIM bopTHMka M HHKOHOBOW HECKOJIBKO MEHBIIE (|§| = 6,5 cm),

YeM TIPH UCKIIIOYEHHH MOCTOSHHOTO 3HAYEHHS CTOKA, PABHOTO 3 CM (|E|=
7,3 cm).
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Ta6nuua 7.14. MporHosbl AYKM (cM) ans net oxxungaemoro n3bbITOYHOro
yBnaxHeHus (npeguktopsl: MK, ocagkun, TemnepaTtypa Bo3gyxa)

| BapnaHT
Foabl 1999 2000 2003 2006 2008 2009
AYKMnp 9,0 29 7,0 2,5 -1,0 3,0
AYKMrp 6,0 0,1 4,0 05 4,0 0
MUHYC CTOK 3 CM
AYKMd 2,0 -2,0 4,0 -10,0 -7,5 2,0
2
& 4 1,9 0 9,5 3,5 |E| =35
Il BapmaHT
Foabl 1999 2000 2003 2006 2008 2009
AYKMnp 9 29 7 2,5 -1 3
AYKMrp 46 1,2 2,3 07 5,8 2,0
MUHYC CTOK No[29]
AYKMd 2,0 -2,0 4,0 -10,0 -7,5 -2,0
0
& 2,6 0,8 -0,7 9,3 1,7 |§| =25

AHAIIOTHYHBIA BBIBOJ| CJIEyeT M3 CPaBHEHHs CpPEIHUX aOCOIFOTHBIX
ommOoK TporHo30B AYKM mpu HCIONIB30BaHUN B KAa4ECTBE NMPEIUKTOPOB
COBOKYIHOCTH 0CaaKoB, Temneparypsl Bo3ayxa u I'TK. B atom ciyuae mpo-
rHo3bl AYKM Takke ycreniHee npy UCKIFOUEHUH CTOKA B 3aJIUB 10 JAHHBIM
Hukonosoit u boptHuka (|E|= 2,5 cM), 4eM IIpU BBEACHUH HOCTOSHHOH I10-

MIpaBKH, paBHOM -3 cM (|§| =3,5 cm).

7.3. IIporuo3 cocraBJAOIIUX BOAHOro 0ananca u YKM
¢ roaoBoii 3a01aroppeMeHHoCThHI0 (MeToa B.H. Maannnna)

B.H. Mamunun [20-22] Bumut nepBonpuanHy konebannii YKM B Ce-
BepHON ATnaHTHKe, a KOHKpeTHee B Hopsexxckom mope. iMeHHO Tam yBe-
JUYCHUE UCHAPEHUsI C TOBEPXHOCTH MOpPS MPUBOAUT K YBEIUUYCHUIO KOJIH-
yecTBa Biaru, nepeHocumoil Ha ETP, u cOOTBETCTBEHHO, K BO3paCTaHUIO
aTMOC(QEepHBIX 0caaKoB B OacceitHe Bonru. B o0miem cirydae Ha W3MEHEHUS
YPOBHSI MOPSI BO3ACHCTBYET OOJIBIIOE YHCIIO PA3JIMYHBIX IO CBOCH MPUPOJIC
(hakTOpOB, aHaIN3 KOTOPHIX ITO3BOJMJ YCTAHOBHTBH, YTO OIPEACIAIONINMU
SIBIITIOTCS  TIPOIIECCH  KPYMHOMACIITAa0HOTO B3aWMOJICHCTBHS OKeaHa W
atMocgepsl B CeBepHoii AtnanTuke. [Ipy yCHUIEHHH TPOIIECCOB ITUKIOHH-
yeckoll akTUBHOCTU B CeBEpHOW ATIIAHTUKE U, MPEKAE BCEro, B 00JacTH
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Ucnannckoil gempeccun, MPOUCXOIUT BO3pACTaHUE HCIAPEHUS M TTOHKKE-
HUE TeMIepaTyphl MOBEPXHOCTH OKeaHa. lIpu 3ToM yBenmunBaeTcCs Baro-
conepxkanue atmochepsl. Kpome Toro, ycuiieHHe IUKIOHUYSCKON aKTUBHO-
CTH BBI3BIBAET YBEIMUCHUE 30HAIBHON COCTaBIIIIONMEH 3(h(EeKTUBHOM CKO-
POCTH TOPU3OHTAILHOTO MEpeHOca aTMOC(HEPHON BIIard, XapaKTepH3YIOIeH
KOJMYECTBO MEPEHOCUMOr0 BOJISHOIO Mapa B CUCTEME CPEAHEH UPKYISALIUU
aTMocdepsl U KPYITHOMACIITA0OHBIX CHHONTHYECKUX BHXpel. |'eHeTHueckas
cxema (popMHUPOBaHUS MEXTOIOBHIX Kojebanuii ypoBHs Kacmuiickoro mops
npejcTasieHa Ha puc. 7.10.

WMcnaHackumin
MAHHMYM [ UMrnoHMueckan akTUBHOCTE Wenaperue E
Ceeepo- l
ATnaHTHYeCKoe SberTUBHAA CHOPOCTE Baarocogepxanne
ronebaHue NEPEHOCA BNAMM Uyyqg, aTMoctepsl W

MNepeHoc aTmocdepHolt Braru L_

®opMUpOBaHME YEBAKHEHWA
NOBEPXHOCTH CYLLM

AKEaTOpUKD MOpA CTOK C aKBaTOpUK MOpS

ISR S

Mexxkrogoesie konebanmna
YPOBHA MOps

Ocajkn Ha ‘ PeayHoid Wcnapenuwe

Puc. 7.10. l'eHeTn4eckas cxema hOpMUPOBAHUS MEXTOL0BbLIX konebaHun
ypoBHs Kacnuickoro mops (no B.H. ManuHuny [20]).

HaxoHen, npu pocTe HUKIOHUYECKONW aKTMBHOCTHU IPOUCXOIUT yIiIyO-
neHue McimaHackoro MUHUMyMa JaBI€HUS U €ro IPOCTPAHCTBEHHASI MUTPA-
us. B cBoto ouepenp, ero yriayGieHHe yCHIMBAET HHTEHCUBHOCTD CEBEPO-
aTJIAHTUYECKOro Koje0aHMs, KOTOPOE B 3HAUNUTEIbHON CTEIIEHH PEryJIupyeT
aJIBEKTHBHBIN (32 CUET CpeqHe HHPKYJSALWU) 30HAJIBHBIN MEepeHoC aTMO-
cdepsl B yMEPEHHBIX MIMPOTax. Bce 3To BMecTe B3SATOE AOMKHO MPUBOIUTD
K 3HaYUTEIbHOMY IOBBIIICHUIO 30HAIIBHOTO MEPEHOCA BOASHOTO Mapa B CH-
cTteMe OOIIEH IUPKYISIIMA M CHHONTHYECKUX BUXped Ha EBpomnelickuii
KoHTUHeHT U EBpomeiickyio Teppuropuio Poccun. B pesymbrate Oynmer
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TTOBBIIIATHCSA KOJMYECTBO BBHIMABIIMX OCAIKOB M, COOTBETCTBEHHO, YBEINIH-
BaThcsl CTOK Bonru. EctecTBeHHO, npu ociabiieHNH ITUKIOHUYECKOH U BO3-
pacTaHMM aHTULUKJIOHUYECKOW AKTHBHOCTH KapTHHAa OyAeT NPOTHUBOIO-
noxkHoi. TakuM 006pa3zoM, MEXTo0Bas H3MEHUYNBOCTH TIepeHoca artMocdep-
HOM BJIaru peryaupyeT KoyiedaHus rogoBoro croka Boaru u, cooTBeTcTBEH-
HO, ypoBHs Kacnus.

Jannas Monmenp QopmupoBaHHsS MEXrofoBbIX Koiebanuit YKM mo-
CIIyXHJIa OCHOBOH pa3pabOTKH (PH3MKO-CTATHCTUYECKOTO METO/a ero IOJ-
TFOCPOYHOro (C 3a0JarOBPEeMEHHOCTHIO 710 1 Toaa) mporHo3a. B oliiem city-
Yyae TPOTHOCTHYECKas cxeMa ypoBHS Kacmusi cocTouT m3 Tpex mocienoBa-
TETHHBIX 3TAINOB: 1) IPOrHO3 cToKa Bonry; 2) mporao3 BHYTPUTOJAOBEIX W3-
MeHeHui o0beMa Mopst; 3) mporHo3 ypoBHs. Omyckas IPOMEXYTOYHBIE pe-
3yJBTaThl, 00paTUMCs cpasy K pe3yjbTaTaM JOJATOCPOYHOrO MPOrHO3a YPOB-
Hs. Ha puc. 7.11 maercsa comocTaBiieHue (paKkTHUECKUX W MPOTHOCTHUECKUX
3HaYeHuM ypoBHs. Mcrnonb30BaHKWE HE3aBUCUMBIX JAHHBIX SIBJISETCS KpalHe
BaYKHBIM YCIIOBHEM OLIEHKH TOYHOCTH METOJIa IIPOrHO3a. XOpoIlee Coriaco-
BaHWE 3HAYEHUI ypOBHS M0 HE3aBUCHUMBIM JIaHHBIM CBUETEIHCTBYET O BEI-
COKOM Ka4eCTBE MMPOTHOCTHYECKON MOJIEIIH.

200 He3zasucuman

BLIDOpKa

h, em

3apucuman Beibopka

150

100

50

I'O;'l
1980 1995 2000 2005

= NPOrHOCTH e CKHil =— hakTHueckmii

Puc. 7.11. ConoctaBneHne pakTU4ecknx n NporHOCTUHECKNX 3HAYEHUI
YPOBHSI MOpSI.

7.4. MeToa mpor1o3a ypoBHsi MOPs € MOJIYroA0BOi
3a0/1ar0BPEeMEHHOCTHIO

B [39] paccuuTan BoaHbIi Oananc Kacnuiickoro Mopst 1 H3MEHEHHS €r0
ypoBHs B miepuoa ¢ 1986 mo 2011 r. Ha ocHoBe WH(pOpPMAaUK peaHaTH3a
ERA-Interim (B ToMm 4ucie ocaakoB W ucnapeHus). Ocalku W HCIapeHne
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B ERA-interim — 3To pe3ynbpTaT aHaNIHM3a THAPOIWMHAMHYECKOTO IMPOTHO3a
3THX XapaKTepUCTUK Ha 12 4, KOoTOpbIil cumraercs 2 pa3a B cyTku (0 u
12 4 BCB) ¢ ucnosib3oBaHreM aTMoc(epHOW MOJAENIM Ha CETKE C IIarom
0,7°, mpu >TOM HAOIIOJACHHUS 3a OCaJKaMH HE WCIOIL3YIOTCA. Pa3phiB BO
BPEMEHHM MEKIY BBINIAJICHUEM OCaIKOB B OacceiiHe Bojru m ux BIUsHHEM
Ha cToK Bonru mapamerpusyercs. [ist momydeHUs H3MEHUYUBOCTU YPOBHS
Kacrmiickoro Mopsi MHTErpUpYIOTCS BCE KOMIIOHEHTHI BOJHOTO OaylaHca.
Jnis yMeHbIIEHUS! HEONPENETICHHOCTH BCIIEICTBHE ONIMOOK aOCOIIOTHBIX
BEJIMYMH OOJBIIMHCTBO PE3yJbTATOB MOJYYEHO ISl aHOMAJIMH IyTeM HC-
KITFOYSHHSI CPETHEr0 TOoA0BOTO Xoaa. KoapuIHMeHT KOppersiuu MexIy
pPacCUNTAaHHBIMA W HaONIOACHHBIMU 3HaueHWsMH YKM 3a 1986-2011 rr.
cocrtasui 0,93.

Kpome Toro, ¢ uCnosiap3oBaHHEM aHCAMOJIEBBIX JTOJITOCPOYHBIX METEO-
POJIOTUYECKUX TPOTHO30B JBYX Bepcuii Mojnenu EBpormefickoro meHTpa
CPEIHECPOUYHBIX MPOTHO30B MOrOJbl HA 7 MECAIEB COCTABJISUIUCH MPOTHO3BI
YKM Ha nonroma. M3 MeTeoposIorMYecKOro MpOrHo3a Opajcs IMPOrHO3
ocankoB Hanx OacceiitHOM Bonrn. AHanmm3 MOydeHHBIX PE3yJIbTATOB IMOKa-
3aj1, 4TO HMCHOJIb30BaHME TOJIBKO 3HAUYEHMH 3armaca Bjard B Oacceline Boiaru
MO3BOJISET MPOrHO3UpoBaTh ¥ KM Ha HECKOJIBKO MECSIIEB, @ yUeT IPOTHO30B
0CaJIKOB yJy4IIaeT 3TU IPOTHO3HI.

Taxxe OBUIIH COCTaBJIEHBI SKCIIEPHMEHTANBHbBIE MPOTHO3bI N3MEHEHU
YKM Ha cpok 1o 1 roga. I[Ipu 3TOM HUCIIONB30BAIOCH MPEIIION0KECHHE, YTO
TpeHn B uaMeHeHusix YKM B nocnennue 6 MecsiieB OyJIeT COXPaHSAThCS U B
nocnenytoume 6 mecsueB. CpaBHEHHE ro0BbIX MPorHo30B YKM 3a 1995—
2010 rr. ¢ amamormunbiMu TiporHo3amu I'TO um I'mmpomernmentpa Poccum
MOKA3aJ10, YTO yCIEUTHOCTh MPOTHO30B BCEX IIEHTPOB MPUMEPHO OJMHAKOBA.
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I'naBa 8.

PA3ZBUTHUE METO/10OB
CBEPXIOJI'OCPOYHOT O ITPOI'HO3A
YPOBHS KACIIUHACKOI'O MOPSI

8.1. O01mHne mookeHus

TpymHOCTh CBEPXIOITOCPOUHOTO MporHo3upoBanms YKM o0ycmosie-
Ha TEM, YTO BCE THUIIbI KOJeOaHUI (MECAYHBIC, CE30HHBIC, MEKIOIOBHIC,
MHOTOJICTHHE, BEKOBBIC U THICSYEIETHHUE) 3aBUCST OT OOJIBILIOTO KOJINYECTBa
(haKTOPOB THIPOMETEOPOIOTHIECKOTO, aHTPOIIOTEHHOTO W TEKTOHUYECKOTO
XapakxTepa, KOTOPbIE HENPEPBIBHO MEHAIOTCS BO BPEMEHU U B IIPOCTPAHCTBE,
CJIO’KHBIM 00pa3oM B3auMOACHUCTBYS APYT ¢ ApyroM. OTHOCHUTENBHBII BKIIAT
KKIO0TO U3 HUX B M3MeHUYNBOCTh ¥ KM MOXXHO OIIEHWUTH TOJIBKO CTaTHUCTH-
geckd. CTOXaCTUYIHOCTH KOJeOaHUs KIMMaTa M THAPOJIOTHYECKOTO peknMa
MOPsI ABJIAETCS OCHOBHOW IPUYMHON HEONPENEIECHHOCTU IPHU CBEPXJIOJITO-
CPOYHOM TPOTHO3MPOBAHUU YPOBHS MODS U MOBBIIIAET PUCKHU XO3SICTBEH-
HOH mesTenpbHOCTH Ha obepekbe Kacmmiickoro mops. B [15] pacemoTpenst
HEKOTOpBIE HMCTOYHUKH HEOIPENEIeHHOCTH, BO3HHUKAIOIIME MpH aHalu3e
KoJIeOaHUH KIIMMaTa U YPOBEHHOTO PEKUMa MOPSL.

[IpoGmema cBepxmonrocpoyHoro mporHo3a kojebanuit YKM orTox-
JIECTBIISIETCSL C TMIPOTHOCTUYECKOM OIIEHKOW M3MEHEHHM YPOBHS MOps Ha ro-
Ibl WM JIeCATKU JieT Brepeld. Korma pedb 3aX0JuT O CBEPXIOIATOCPOUYHOM
MIPOTHO3€ YPOBHSI, MPEXKIE BCEr0 BO3HUKAET BOIPOC O TOM, C Kakoil 3abma-
TOBPEMEHHOCTHIO HEOOXOIMMO COCTaBHTH MPOTHO3 JJISl PEHICHHUS TeX WIIH
WHBIX TMPaKTHYECKUX 3anad. Kak mokas3pIBalOT 3ampockl moTpeOuTenei, B
3aBUCHUMOCTH OT crenn(UKN X035HUCTBEHHOH AEATENbHOCTH HY>KHBI IPOTHO-
36l pa3zHO#l 3abjaroBpeMeHHOCTH. B 0OBIYHOI TpakTHKE MPUPOIHO-
XO3SICTBEHHON JesTeNbHOCTH B MpHuOpekHoi 3oHe Kacmus 3abmarospe-
MEHHOCTb IIPOTHO3a YPOBHS MOps B auana3zoHe 5—20 jeT cuuTaeTcs ONTH-
MaJbHOHM, XOTS IUIsl PEIICHUs OTHENbHBIX KOHKPETHBIX 3a/1a4 MOXET BO3-
HUKHYTHh HEOOXOIUMOCTh M B TPOTHO3aX OOJBIICH 3a071aroBpeMEHHOCTH.
3amaga 3Ta Ype3BBHIYAWHO CIIOXKHAS, IOCKONBKY TPYAHO IPEIBUICTD
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(pm3HYIecKre MPOIECCHl, ONPeAeIIoNNe KoneOaHust YPOBHS MOpSl Ha CTOIb
JUTUTENEHYIO TIEPCIICKTHBY, OCOOCHHO TPOIECCHI CMEHBI KIMMATHYECKHUX
SMOX U CBSA3aHHBIX C HUMHU MEPUOIOB MAJCHUS U MOJbeMa YPOBHS MOPSL.

Brimryckaembie I'mapomeriienTpoM Poccun oduimmanbHbIE TTPOTHO3BI
MOMECSYHOI0 XOJa YPOBHS Ha ToJ BIieped U (JOHOBBIM MPOrHO3 TCHACHIIMH
M3MEHEHHS YPOBHS MOpPS Ha 6 JIET HE YAOBIETBOPSIOT B MOJTHOW MEpe BCex
MOTPeOHOCTEN MPAKTHKOB; TaK)Ke HEOOXOAWMBI MPOTHO3BI C Pa3IUIHON 3a-
OiraroBpemeHHOCTHIO Ha 10—20 et u Ooree.

B ocHOBe CcBepXI0ITOCPOYHOTrO MPOTHO3a JISKHUT OIEHKA pacIpenee-
HUS BEPOATHOCTEH MOJIOKEHUS YPOBHS MOPSI 32 TIEPHOJ MPOTHO3a. Bo3Moxk-
HOCTb TaKOW OIIEHKH U, COOTBETCTBEHHO, KaUeCTBO CBEPXIOITOCPOYHOTO
MIPOTHO3a, 3aBUCSIT OT U3MEHYMBOCTU YPOBHSI MOPSI B CPABHCHUU C U3MEHYH-
BOCTBIO 00YCIIaBIIMBAIOINX e¢ (PaKTOPOB.

Bexosrie konebannst YKM 1 ero coBpeMeHHbIE U3MEHEHUS 3aBHCAT OT
CJIO)KHOTO B3aUMOJICHCTBHUS €CTECTBECHHBIX M aHTPOIOICHHBIX (DAKTOPOB
[33-35, 44, 50, 70]. Buytpennue ¢dakropsl uaMeHunBOCTH Y KM CBsI3aHbI C
MPOSIBJICHHEM KPYITHOMACIITAOHBIX B3aHMMOJCHCTBUI B KIMMAaTUYECKOU CH-
cTremMe «atMocdepa — ruapochepa — murocdepa — kprochepa — duochepay,
(dopMmupyronmx BoAHbIN Oananc Kacmuiickoro mopsi, a BHEUIHHE (aKTOPhI
CBSI3aHBI C M3MEHEHHSIMH KOCMHUYECKHX (DAaKTOPOB: COITHEYHOH aKTUBHO-
CTBIO, HyTallled 3eMIIH U T. 1.

Jlo HemaBHEro BpeMeHM 3ajjadya CBEPXJOJIrOCPOYHOro nporsoza YKM
peliansach HWCKIIOYHMTEIBHO HAa OCHOBE OMIIMPHYECKUX U (U3UKO-
CTaTHCTUYECKHX METOAOB. OMITUPUYECKHE METOMbI, Oa3upyrolmecs Ha
OTPaHWYEHHBIX BHIOOPKAX MAaHHBIX HAOMIONEHWHA 3a TPOIIEAIINN TepHO,
MO3BOJIAIOT YYUTHIBATH JIMIIb HEOONBIIYK) YacTh BIUSIONIMX (HaKTOPOB.
BcnenctBue 3Toro oOHapyKeHHBIE CBS3HM OKA3bIBAIIMCh HEYCTOWYHBBHIMHU BO
BpeMmeHH. [Ipu 3TOM mpeacKka3piBaeMBIMHI BETHYUHAMHE SIBIISIOTCS 00001IIeH-
HBIE CTATHCTUYECKHUE WU BEPOSITHOCTHBIE XaPaKTEPUCTHKH 33 TOT WM HHOU
BPEMEHHOIN WHTEpBal, T. . (OH WU TeHAEHIM. [103TOMy HEKOTOpBIE UC-
CJIEZIOBATENH TPEANIOYNUTAIOT TOBOPUTH HE O TPOTHO3E YPOBHSA B OOIIENpH-
HATOM CMBICIIE, @ O MIPOTHOCTHYECKUX OIEHKAX XapaKTepa W3MEHEHHS TCH-
JICHIIMY X0/ YPOBHS (TPEH/IE) HAa TOM HIIM MHOM OTPE3KE BPEMEHHU.

B 3aBucumoctu OT TpeOOBaHWI MPAKTHKH CBEPXIO0ITOCPOYHBIC IPO-
THO3BI OXBATHIBAIOT Pa3lIMYHbIE BPEMEHHBIE MacIITabbl W, COOTBETCTBEHHO,
TpeOYIOT IPUMEHEHHSI PA3IMYHBIX HAYIYHO-METOINYECKUX MOJIXO0I0B MPU UX
pa3pabotke. B 3TOM cMEBICIIE cOCTaBIEHHE CBEPXI0JITOCPOYHOTO IMPOTHO3A C
TOH WM WHOHM 3a0aroBpeMEHHOCTHIO IMPEICTABIACT COOOM CaMOCTOSTENb-
HOe Hay4Hoe uccienoBanue. [IpobieMa cBepXI0ITrOCPOUHOTO MPOTHO3HPO-
BaHUSI YCIOXKHSIETCS TeM, 4TO 3a MEepUoi ACHCTBHUS MPOTHO3a MOTYT CYIIe-
CTBEHHO MEHSATHCS TeoMOp(OIOTHIECKHE, THAPOMETEOPOJIOTHIESCKHE U aH-
TPOIOTeHHbIE PeKUMBI MOps. K coxaneHuro, mpodjiemMa Mpor€o3a CMEHBI
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OJTHUX PEXMMOB Ha JAPYTHE CII0’KHA U TIOKa TPYIHO pemaema. TeMm He MeHee
MPUHUMAIOTCS MHOTOYHCIICHHBIE TONBITKU €€ pelieHud. Tak, B mepuon mo-
HWKEHHSI YPOBHS MOSIBUIIOCH OOJIBIIOE KOMMUECTBO MporHo3oB YKM, ocHo-
BaHHBIX Ha CaMBIX Pa3HBIX TUIIOTE3aX. B KauecTBe yJadyHBIX MOKHO Ha3BaTh
CBEpPXJI0JTOCPOYHBIE TPOTHO3bI, pazpadorannbie A.H. AdanaceeBbim [10],
K.M. Cmupnosoit [88], M.C. Diirenconom [96].

[Tocne Toro xak ¢ 1978 r. ypoBeHb MOpPsI Hauaj yCTOMYMBO pacTH, IMO-
SIBIJTUCh HOBBIE MPOTHO3BI, TEMEPh YXKe O NaJIbHEWIIeM ero MOBHIIICHUH.
AHanmM3 TakuX TPOTHO30B COJIEPXKHUTCS, HAmNpUMep, B MOHOrpaduu
B.H. Manununa [57]. B crarbe A.B. Memepckoit ¢ coaBropamu [60] mpu-
BEJICHBI PE3yJIbTaThl MIPOTHO30B, OCHOBAHHBIX HA MPEIIONIaraeMbIX CIieHa-
pUSX U3MEHEHHs KiIMMaTa, Ha y4eTe COJTHEYHOW aKTUBHOCTH, Ha MajieoaHa-
jorax u T.1. Bce mpornossl ObuIM yCcIOBHO pa3zeneHsl Ha Tpu Tuna. K nep-
BOMY THITY OTHOCWJIACH JIETEPMHUHUPOBAHHBIE CBEPXIOITOCPOYHBIE TIPOTHO-
351 YKM ¢ yka3zaHueM 3HA4€HUs YpOBHA MOPsI B KOHKPETHBIC IIEPUOABI
(mporuo3sl b.A. AnomnoBa u K.U. Anekceepoii [7], B.H. Manununa [57],
AMN. JlyBanuna [41], B.U. 'ony6nosa u B.W. JIu [36, 37], A.B. ®ponosa
[91], M.A. Bynbiko u np.[16]). Ko BTOpomMy THITy OBLIH OTHECEHBI IPOTHO-
3bI, COJIEpIKAIUEe BOZMOKHBIH YpOBEHb MOPS O€30THOCUTEIBHO K JaTe €ro
ocymiectnenust (mporaosbl [.M. Peruarosa [78], A.H. Bapymenko [17],
A.H. Kpenke u B.B. [Tonosotii [51], C.H. Poguonosa [77]). K Tpetbemy TH-
Iy OTHECEHbI Ka4eCTBEHHBIE MPOTHO3bI, YKa3bIBAIOIIHUE, 10 KaKoro roja (Ts-
TUJIETHS) CIIeAYeT OXKHUAATh AaJbHEHUIIET0 MOAbeMa YPOBHS MOPS (IIPOTHO3BI
O.A. IpozgoBa [39], H.C.CupopenkoBa u B.W. llIBelikunoii [86],
B.A. 3y6akosa [43]).

IlouTH BCe aBTOPHI MPOrHO3UPOBAIH MOABEM ypoBHA Kacnuiickoro mo-
ps no kpaiteit mepe 1o 2010 r. Ognako B 1996—-1997 rr. yposens Kacnus
HavaJl CHIKAThCS, YTO He OBLIO MPEIyCMOTPEHO HU OJHUM W3 MPOTHO30B, 32
HcKIIoueHueM nporuo3a M.U. Byneiko u np. [16].

[Tpobaemamu cBepxAoArocpouHoro nporsoza YKM 3aHuManuck Takxke
B.H. Bopo6se u B.H. Mamunun [19], O./. Kypunenko u JI.K. [llupoxnit
[54], O.K. JleontbeB [55] u nmp. Tak, Hampumep, 1o npor€o3y BopoObera u
ManunuHa, coctaBieHHoMy B 1995 r., k 2000 r. ypoBeHb N0TKEH ObLT BBIN-
TH Ha OTMETKY okoiso -26,0 m BC, 3aTemM BcieacTBUE BO3pacTarolle ponu
MOpP(POMETPUIECKOTO (hakTOopa CKOPOCTH POCTa YPOBHS JODKHA ObLTa He-
CKOJIBKO 3aMeuInThCs, U K 2020 T. ypoBeHb CHOBa MOT BBIPACTH 10 OTMETKHU
-25,0 m BC.

YuuTteiBas HEOMHO3HAYHOCTH IPOTHO30B M MPHMEPHO PaBHYIO BO3-
MOKHOCTb KaK IMOBBIIIEHHS, TaK U MOHWKEHHUS YpPOBH, Mpeyaraercsa Huc-
KYCCTBEHHO DPEryjiaupoBaTh ruaponorunueckuii pexxum Kacmus [91]. Kak B
MEPUO/ TIOHIDKEHUS, TaK W B IEPHOJ TOBBHIIIEHUS YPOBHS MOSBHIOCH
00JIBIIIOE KOJIMYECTBO MPOEKTOB, HANIPABICHHBIX HA CTAOMIIM3AIMIO YPOBHS
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Kacmmiickoro mopsi. 9T0 M Hepealn30BaHHBIE MPOEKTH MEPEOPOCKH YACTH
CTOKa CEBEpHBIX pek B Kacnuii, 1 HEyIauyHO peaIu30BaHHBIN MPOEKT OTHE-
JeHusi ot Mopsi nambOoi 3aimmBa Kapa-boras-I'on, u yacTuuHo peann3oBaH-
HBII TIPOEKT CTPOUTEILCTBA 3aAIUTHRIX JaM0 BIOJIEL mobepexns Kacimiicko-
ro MOps U T. [I.

8.2. MeToanueckne mOAX0ABI PH CBEPXA0JITOCPOYHOM
NPOrHO3UPOBAHUHU YPOBHS MOPS

[Ipobaemam pa3pabOTKH CBEPXIOITOCPOUHBIX MPOTrHO30B YKM m0-
CBAIICHO OOJIbIIOE KOoMU4ecTBO pador [1-4, 6, 7, 13, 14, 16, 19, 26, 47, 49,
54, 55, 63, 68, 76, 78, 82, 93-95], npu 3TOM HUCIOJIB3YIOTCS Pa3IUYHbIC
MOIXOJBI, KOTOPhIE MOKHO YCIIOBHO Pa3IeNUTh HA JBE OOJBINNE TPYIIIHL:
(hMBUKO-CTATUCTUYECKUE U BEPOSITHOCTHBIE.

®DU3NKO-CTATUCTUYCCKUE METOIBl OCHOBAaHbI HAa YCTAHOBJICHHUHM aCHH-
XPOHHBIX KOPPEIIIIMOHHEIX CBsizel Mexay Konebanusmu YKM u daxropa-
MU, UX OOYCIaBIMBAIOMIMMH. 3a0JaroBpeMEHHOCTh IMPOTHO3a B JTaHHOM
cllydae OIpeNeNnseTcs BpEMEHEeM 3ala3/bIBaHus XO0Jla YPOBHS MOPS MO OT-
HOIIEHUIO K XapaKTepPHCTUKaM, C KOTOPBHIMH YCTaHABIIMBAETCS CBS3b
(HampuMep, KOJHMYECTBEHHBIM IIOKAa3aTeIsIM aTMOCQEPHOH ITMPKYIIAINHN).
ITonckaM Takux CBsA3€H OBIIM MOCBSAIIEHEI ncciaeaoBanus H.A. berunckoro,
I'Il. Kanununa, A.A.Tupc, b.A. Anomnosa, W.M. Cockuna, Bb.A. Illns-
muHa, B.C. AaronoBa, M.C. Diirencona, K.1. CmupnoBo#t, B.H. Manunu-
Ha, A.B. Memepckoit, P.E. Hukonosoii, E.C. Hecteposa, 3.K. AGy3sipoBa u
MHOTHUX JIPYTHX.

CrnemyeT OTMETUTH, YTO TPEACKa3yeMOCTh HaOIIOAaeMbIX BapHalllid B
MHOTOJIeTHEM Xoae Y KM m3ydena cirabo. 3To CBA3aHO C ABYMSI OCHOBHBIMHU
npuuuHaMu. Bo-miepBbIX, psIbl HAOIOACHUN OTPaHUYCHBI, U JIJIS UX aHAJHU-
32 HEOOXOJUMBI METOJIbI, NAIOIINE OTHOCUTEIBEHO 3(PPEKTUBHBIC Pe3yIbTa-
THI TIPY KOPOTKUX psAmax HaOmoneHwuid. Bo-BTOPHIX, H3ydeHne Ipernckasye-
MOCTH TECHO CBSI3aHO C PEIICHUEM 33Jladll ONTUMAIBLHOTO JIMHEHHOTO IMPO-
rHo3a. [Iporecc cunraercst npeacKka3yeMbIM, €CIU MEXIY MPEIUKTaHTOM U
MPETUKTOPAMH CYIIECTBYET CTATUCTHUECKN 3HAYNMas CBI3b. OTHOCUTEIHHO
BBICOKas TIPECKa3yeMOCTh MOXKET OBITh CBsI3aHa ¢ ABYMs (haKTOpaMu: Me/l-
JICHHBIM M3MEHCHHEM MPOTHO3UPYEMOW XapaKTEPUCTUKU BO BPEMCHH WM
MIPUCYTCTBHEM B €€ XOJE XOPOIIO BHIPAKEHHBIX IMUKINYECKUX COCTABJISIO-
X, KOTOpPBIE BBISBIAIOTCA C TOMOIIBI0 METO/Aa KOPPENSINOHHO-
CIIEKTPAJIbHOTO aHaJIN3a.

OcHoBHas TpobiemMa Tpu pa3padoTKe CBEPXIO0JTOCPOYHOTO MPOTHO3A
VKM 3akmodaeTcss B TOM, 4YTO [JIi IOCTPOEHHUS HAJIEKHOIO HAy4dHO
000CHOBaHHOTO MeTOJa HEOOXOAMMO HaWTH Takhe BHENIHHE (AKTOPHI
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(IpemuKTOPHI), U3MEHEHHSI KOTOPHIX OIepekalii Obl M3MECHEHHSI YPOBHS MO-
pS WIH COCTaBISIOIIMX BOTHOTO OalaHCa Ha CPOK HE MEHEe YIPEKIACHUS
(3abaroBpeMeHHOCTH TporHO3a). HaiiTu Takue mpeankTopsl ObIBaeT TpyI-
HO, TIO9TOMY HCCJIEIOBATEIN YacTO MPHUOEraroT K METOXy IKCTPAIOJISIUH,
YTO TaK)Ke MPEJCTABIISET CIOKHYIO 33/1a4y.

Bonee cTporyto TeopeTHdecKyto OCHOBY MMEIOT BEPOSATHOCTHBIE METO-
IIBI TIPOTHO30B. MCX0/s M3 TOTO, YTO MHOTOJIETHHE KOJIEOaHUS THAPOMETEO-
POJIOTHYECKHUX XapaKTEPUCTHK, OMPEIESNIAIONINX H3MEHEHUSI OCHOBHBIX CO-
CTaBIIAIONINX BOAHOTO OanaHca Kacnud, B 3HAUUTENFHONW Mepe UMEIOT BEpo-
STHOCTHYIO TIPUPOJY, TO, €CTECTBEHHO, ¥ MPOTHO3 YPOBHS OCYIIECTBISAETCS
B BeposATHOCTHOU (hopme. CTOXaCTUIHOCTH U ci1abast mpeacKka3yeMOoCTh MHO-
rojetHedl auHamMukn YKM BbIHYKZIaeT ONEpUPOBATh B BEPOSTHOCTHBIX
TEPMHUHAX XapaKTEPUCTHK OYAYILEro pekuMa COCTABISIOMIMX BOIHOTO Oa-
nmaHca. CyTh Takoro MOJX0Aa COCTOUT B BEPOSTHOCTHOM ONHCaHWUHU Kojeba-
HUHN ypOBHS MOpS UCXOS U3 MPEACTABICHUNA O MOPOXKIAEMBIX UX KINMaTH-
YeCKUX U TUAPOJOTMYECKHUX (DakTopax Kak O CTOXaCTUYECKUX MpoIeccax.
TeopeTnueckue OCHOBBI BEPOSTHOCTHOTO METOJa OBUIH 3aJI0KEHBI B pabo-
tax C.H. Kpunkoro u M.®. Menkens [52], 1.4. Parkosuyua [73, 74] u mp.
PacueTsl BEepOATHOCTHBIX M3MEHEHUI ypoBHs Kacmuiickoro Mopst Ha JUiu-
TEJIbHYIO TEPCIIEKTUBY, OCHOBAaHHBIE Ha BOIHO-0aJaHCOBOM METOJIE, BBI-
TIOJTHSJIHCH I'.I1. KaauHUHBIM, C.H. Kpunkuwm, J1.51. PaTtkoBuuem,
B.IO. I'eopruesckum, N.A. IlluknomanoBsiv, M.B. bonarossimM u npyrumu.

K 3T0if rpymnmne MoKHO OTHECTH U COBPEMEHHBIE THMAPOIUHAMHYECKUE
MOJIEJIH, KOTOPhIE YYUTHIBAIOT OOJBIIOE YUCIO (haKTOPOB ¥ OMUPAIOTCS Ha
n3BecTHBIE (pr3mueckre 3akoHBL. OMHAKO M OHU MMEIOT OrpaHNYEHUS, CB-
3aHHBIE C HEIOCTATOUHBIM MPOCTPAHCTBEHHBIM pa3pelleHNeM, U HcCie10Ba-
TEJIH BBIHYKJIEHBI HCIIOB30BATh MPHUOIIKEHHOE ONIMCaHNE MEITKOMACIITa0-
HBIX (TIOJICETOYHBIX) (PHU3UIECKUX MTPOIIECCOB.

B BeposATHOCTHBIX METOAax MPOTrHO3a (pacuera) B KaueCTBE MOMIETH
kosiebanuss YKM ucnone3yercst ypaBHeHue BogHoro Oananca. [Ipeamonara-
€TCsI, 9TO CTATHCTUYECKHE XapaKTEPUCTUKHA OCHOBHBIX COCTABIISIFOIINX BOJ-
HOro OajaHca Ha MHOTOJIETHHH NEpPHUO, Ui KOTOPOTO HEOOXOAMMO Ompe-
JIeNIUTh BO3MOXKHbIE U3MEHEHHS YPOBHS, N3BECTHEL. [Ipu 3TOM nmpruHUMaeTcs
TUIOTEe3a O CTAMOHAPHOCTH W3MEHYHBOCTH KIMMATHYECKHX IPOIIECCOB.
YunThIBas BRICOKHI YPOBEHb HEONPEAETIEHHOCTH B OTHOIIEHNH BO3MOYKHBIX
M3MEHEHHUI KIMMaTHYECKUX YCIIOBUI B Oacceiine Kacmust u mapamMeTpoB ero
BOJHOTO OanaHca, U OIEHKH BO3MOKHBIX M3MeHeHn Y KM npumeHsroTcs
CIleHapHBIe TOAXO0abI [23, 69, 92].

BeposTHOCTHBIN IIPOrHO3 YPOBHS MOPS JAET MaTEMaTHYECKOE OXHUAA-
HUE YPOBHS U BEPOSTHHIE OTKIOHEHHMS OT Hero. [Ipm 3ToM oleHuBaeTcs
JUIIG TIOJIOXKEHWE YPOBHSI BHYTPH HEKOTOPOTO MHTEPBAJIa OTMETOK B pac-
YEeTHBIII MOMEHT BPEMEHH, UIUTENbHOCTh CTOSHUS YPOBHS BBILIE UM HUXKE
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3alaHHOM OTMETKH U T. . ['paHMLIBl TOBEPUTEIBHOIO UHTEPBAJIA ONPEIEIIs-
10T UHTEPBaJl OTMETOK YPOBHS, BHYTPH KOTOPOTO YPOBEHb OyJeT HAXOIUTh-
Cs B 33/1aHHBI MOMEHT BPEMEHH C COOTBETCTBYIOIIEH BEPOSITHOCTBIO.

BBuay OTCYTCTBHS KajJ€HAAPHBIX KIMMAaTHYECKUX MPOTHO30B OLEHKA
CTaTUCTHUYECKHUX XapaKTEPUCTHK OCYIIECTBIIAETCS Ha OCHOBE MPHUHATHUS TeX
WM WHBIX THIOTe3. B OONBIIMHCTBE MCCIENOBaHUM, MOCBSILEHHBIX MOJE-
JIMPOBAHMIO, B OCHOBY IOJIOKEHA TUIIOTE3a CTAMOHAPHOCTH €CTECTBEHHBIX
KJIIMMaTHIECKUX yCaoBHM. [Ipu 3TOM OBLIO TTOKA3aHO, YTO JaKe TP YCTOM-
YUBBIX BO BPEMEHHM HOpPMAaxX OCHOBHBIX COCTaBIIIONIMX BOJHOro OajaHca
MOPSI — CyMMapHOT'O MPUTOKA PEYHBIX BOJA U CJIOSI BUAMMOIO HUCIAPEHUS, —
KoJie0aHMs YPOBHS B Pe3yJbTaTe UX CIyYalHBIX BapHAIFid OKOJIO CPEIHETrO
3HayeHuss OyayT BechbMa CyIIeCTBEHHBL. Pa3paboTaHBI COOTBETCTBYIOLIHE
METOJBl JJIsl pacyeTa CTaTUCTHUYECKUX XapaKTEpUCTHK ypoBHS. OmHaKko B
HAaCTOsIIee BpeMsl MPAaBOMEPHOCTh KOHILIETIMK CTALIMOHAPHOCTH MHOTOJIET-
HUX KOJIOaHMH THUAPOMETEOPOIOTHYECKUX XapaKTePUCTHUK IOJBEpraeTcs
COMHEHUIO B CBSI3W C [JIOOANbHBIM MOTEIJICHHEM. BepoaTHOCTHO-
CTATUCTUYECKUE MPOTHO3BI NAIOT LIUPOKYIO MOJIOCY BEPOSITHBIX OTKIOHEHUMN
MIOJIOKEHUS] YPOBHSI B KaXK/IbIi OJl MPOTHO3UPYEMOTO NIEPUOAA, UTO 3aTPyA-
HSIET UX MPAKTUYECKOE HCIIOIb30BAHNUE.

[Naneoreorpaduueckue (aHAIOTOBBIE) METOIBI TMPOTHO3a COCTOAT B
pa3paboTKe CIieHapHs KiIuMara B OyIyIieM Ha OCHOBE PEKOHCTPYKIINHU KITH-
MaTa TMPOLUIOT0 U IKCTPATOJSAIUH IOJyYeHHBIX PE3yJIbTaTOB C MOMOIIBIO
TeX WM MHBIX MaTeMaTH4yeckux MmeToioB [79, 81, 83, 84]. B anamorosom
METOAE BOCHPOM3BOIUTCS peaibHas CUTyalus, KOTOpas HMela MECTO B
npouuioM. Ho 3To HakiagplBaeT OrpaHUYEHMs] Ha MCIOJB30BAHHE METOAA,
Tak Kak OH He MO3BOJISIET y4ECTh BIUSHUE HA U3MEHEHUE KJIMMaTa MpUHLHU-
MMUATBHO HOBBIX (h)aKTOPOB, HATIPUMED, TAKUX KaK JIEATEIBHOCTh YEIIOBEKa.

[Iporao3sl, OCHOBaHHBIE Ha METOJE KIMMAaTHYECKUX aHAIOTHiA (TTajeo-
aHanorax) paspaboreiBaymch M. Bymeiko u  ap., A.A. Bemmuko,
C.U. Bapymenko, B.A. 3ybakoBeiM u ap. Tak, mo Bennuko Hactynusiiee
MOTEIJICHHE KJIMMaTa OyJeT CIIocOOCTBOBATh 3HAUYNTEIIEHOMY POCTY YPOBHSA
Kacnwuiickoro mopsi. [To 3ybakoBy [43] Ha Ommxkaiimme 10-13 et (ucxon-
HBII MOMEHT — Havajyio 1990-x rr.) ypoBeHbs Kacnuiickoro Mopst Oyaet mo-
HuMatbea. M. Byapiko u op. paccyuTaniu U3MEHEHUS YPOBHS MOPS O OT-
HOIIEHHIO K 1986 T. Ha OCHOBE MaJle0AHAIOTOB W TOJIYYHJIH CIEIyIOIIne
MPOTHOCTHYECKHE OIIEHKH H3MeHeHHs ypoBHA Mops: kK 2000 r. mageHue
ypoBas Ha 0,3 M; k 2025 r. poct ypoBHs Ha 0,4 M; kK 2050 r. pocT ypoBHA Ha
39Mm.

CBEepIONTOCPOYHBIN TMPOTHO3, OCHOBAaHHBIM Ha BEBIIBICHUU CKPBITOM
NEPUOJUYHOCTH B MHOTOJIETHEM XOJle YPOBHSI MOps U (akTopax, ero ooy-
craBnuBaromux, Obul pazpaboran K.M. CmuproBoit [88]. Jlns BEIsSBIEeHUS
CKPBITBIX TEpHOANYHOCTEH B MHorojeTHeM xoie YKM Obil mpumeHeH
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CIEKTPaJIbHO-KOPPEJIALMOHHBI METOA aHalin3a. JTO MO3BOJWIO BBIIBUTH
Hajgu4ue MUKiIoB ¢ 3, 5-6, 7, 11-12, 17-19-1eTHEH TPOAOIIKUTEILHOCTHIO
KaK B KpPUBBIX XO/1a YPOBHSI MOPSI 1 OCHOBHBIX COCTaBJISIFOIIMX BOAHOTO Oa-
JIaHCa MOPS, TaK U B KPUBBIX XOAa MHIEKCOB aTMOC(EpPHON LMPKYJIILUU B
Tpejienax aTIaHTHKO-eBpa3uiickoro cexkropa CeBepHOro moiymapus. AHa-
JIM3 B3aMMHO-KOPPEJSIIMOHHBIX (DYHKIMH IMOKa3al, 4To HanOonbline Kod¢-
(ULMEHTHI KOPPEISIIUY MEKAY KOJICOaHUsIMU YPOBHSI MOPSL U LIMPKYJISLUCH
aTMocQepbl OYYHITUCEH TIPH caBUTaX S 1 19 Jer.

Ha ocHOBe ncnoip30BaHus MUKINYHOCTH B MHOroseTHeM xone YKM u
nokaszareneit armocdeproi upkyssimun K.M. CmupHoBO# ObLT pazpaboTan
nporuHo3 m3MeHeHnt YKM Ha 18 met [88]. Jlms aToro ObLTa MCTOIB30BaHA
CTaTHCTUYECKasl CBSA3b MEXIY CKOJB3AIIMMH HHTETPATbHBIMHU BEIMYUHAMHU
YKM u, COOTBETCTBEHHO, TAKUMHU € BEJIMYMHAMHU ITOKa3aTesleld MHAEKCOB
mUpKyJsinun benmackoro, paccuntaHHbMH Ui § paiioHoB CeBepHOTo MO-
nymapus. CBs3b XapakTepu3oBanack KoddgunmenToMm xoppemsaun 0,95.
IIporuos, cocrapnenusiit B 1972 r., nmoxanyi, Jydile APYyTUX YJIOBUI JATy
nepesnoMa B X0€ YpoBHsI Mops ¢ ¢a3bl nageHus Ha ¢aszy nogbema. Pacuer-
HBIi MMHUMYM YPOBHS 3aII037aJ1 BCEI0 Ha 3 Troja OTHOCHTENbHO (hakThye-
CKOT0, KOTOPbIH HaOmonancs B 1977 r., U okasancs Ha 13 cM Humxke QakTu-
YECKOTO.

Ucrnonp3ys Tot xe nmpuniui, 3.K. AOy3spos [2,4] B 1997 1. pazpaboTan
CBEPXIOJITOCPOUHBIN mporHo3 Ha 18 met (mo 2014 1.), a B 2005 1. — Ha 12
net (go 2017 r.). Ha puc. 8.1 u 8.2 npencraBnens! rpaduku xona GpaxkTuye-
CKOT'0 U MPOTHO3UPYEMOTro ypoBHs Ha 12 u 18 ner.
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Puc. 8.1. CBepxgonrocpoyHsiit oHoBbIN nporHo3 YKM Ha 12 neT, cocTtas-
neHHbIn B 2005 r., 1 daktnyeckunin xog YKM.

B cooTrBeTcTBHM ¢ POTrHO30M Ha 12 JIeT, ypOBEHb MOps OyAeT Koje-
0aTbcs B mpenenax a0ComTHBIX oTMeTok -27,08-27,58 M BC (ot 92 10
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42 cM B OTHOCHTEIIBHBIX OTMETKaX) C HEOOJBITOW TEHICHITMECH K ITOHIKE-
HHUIO CO CpeIHEH CKOpocThi0 0KoJIO 4 cm/roa. Oxumaercs, uro k 2016 T.
YPOBEHb MOpSI MOXKET MOHHU3UTHCS B cpegHeM Ha 50 cM, JOCTHTHYB abco-
motHOM otMeTkH -27,50 M BC. JlaHHBIN TPOTHO3 B IIETIOM COTJIACYETCS C
MPOTHO3aMH, He3aBUcHMO pa3paboTanHbiMu B [TO u ['TU npumepHo Ha 3TH
K€ CPOKH.
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Puc. 8.2. CBepxgonrocpoyHbiit poHoBbIn nporHo3 YKM Ha 18 neT, cocTtas-
neHHbIn B 1997 r., n dpaktnyecknin xog YKM.

UTto kacaeTcsi CBEpXI0JITOCPOUYHOTO MPOTHO3a Ha 18 J1eT, To, Kak BUIHO
Ha puc. 8.2, Xopolee COrlIaCOBaHUE MPOTHOCTUYECKHUX U (DAKTHYECKUX 3Ha-
YEHUU COXPaHSUIOCh B T€UeHHUE 7 JIET; B MOCIEIYIONIHE TO/Ibl MporHo3 Y KM
OKazaJics 3aBbIIIICHHBIM. BMecTe ¢ Tem nporHo3sl Ha 12 u 18 neT gqocratou-
HO YJOBJIETBOPUTEIFHO YJIOBWIHM TEHICHIIMIO M3MEHEHHS XO0Jla YPOBHS He-
cMOTpsi Ha OonpmIyr0 3abiaroBpeMeHHOCTh. [IpuBeneHHBIE 3/1eCh TPOTHO-
CTHYECKHE OLICHKU XapaKTepU3yIOT ToJbKO (hoH. B oTHenbHbIe rofbl YPOBHH
MOTYT CYIIECTBEHHO OTKJIOHSTHCS OT YKa3aHHBIX BBIIIE CPEIHUX OTMETOK.

8.3. ®oHOBBIE MPOrHO3bI YPOBHS, OCHOBAHHbIE HA y4eTe 001Iei
nupkyjasunu armocgeps (IF'uapomeruentp Poccun)

8.3.1. MeToa nporHo3a ypoBHs Ha 5 Jjiet
(metonx beamuckoro — Kaauanna — CMUpHOBOI)

MeToz cBepXI0JATOCPOYHOTO MPOrHO3a YPOBHS Ha 5 JIET BIEPBHIE OBII
paspabotan H.A.benunackum u ['.I1.Kanuanaeim [12, 13]. B ero ocHoBy mo-
JIO’)KEHA THUTTOTE3a O TOM, YTO MHOTOJIeTHHE Konebanus YKM dopmupyrores
B TEYEHHE IMPOJODKUTENBHOTO BPEMEHU pa3lNUYHBIMH IO XapakTepy
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atMocdepHBIMU TIporieccamu. [lpm stom peaknus YKM Ha Te win WHBIS
BO3JICHCTBUSI aTMOC(EPHBIX MPOIIECCOB HACTYIAET HE CPa3y, a ¢ HEKOTOPHIM
3ana3gplBaHreM. Bpems 3ama3ibIBaHus HHTEPIPETUPYETCS KaK XapaKTEepPHOE
BpeMs amantanuu YKM k m3meHstomuMcest popmMaM MUPKYISAIIANA aTMocde-
pPBI M IMEET MPOTHOCTHUECKOe 3HaueHne. OHO MOKET BapbUPOBAThH B IIUPO-
KHUX MpeAenax — OT roJia JO HECKOJIbKUX JIET — ¥ 3aBUCUT OT TOTO, MPOIIECCHI
KaKUX MPOCTPAHCTBEHHO-BPEMEHHBIX MAacIITa0OB B KOHKPETHOM CiIydae
paccMmaTrpuBaroTca. Ha OCHOBe 3TOM THIOTE3bl H3Y4YalUCh ACUHXPOHHBIC
CTaTUCTHYECKHE CBS3M MEXKAY XapakTepucTukamu Konebanmii YKM wu
MPEIIIECTBYIONIMMHA UM TIOKa3aTeNsIMH aTMOC(epHOH HUPKyIsaiun. bemun-
ckoMy U KannHuHYy ynanoch HMOJy4YdTh JOCTATOYHO TECHYIO ACHHXPOHHYIO
CBSI3b MEXY KOJICOAHUSAMHU CpeaHEronoBbix 3HaueHud YKM M uHaekcamu
nUpKyIsuu atMocepsl B opme BenmuHCKoro, B3SATHIMH HaJ aTIAHTHKO-
eBponeiickuM pernoHoM. [lomydeHHas cBs3b ObLIa MOJIOKEHA B OCHOBY Me-
TOAa CBEPXIOJITOCpOUHOTO mporHo3a YKM na 5-6 met. Jlns KonudecTBeH-
HOW XapaKTePUCTHKU Pa3BUTHUS aTMOC(EPHBIX MPOIECCOB HCIIOJE30BaJIKCh
uHaeKchl bennHckoro, paccuuTaHHble A1 BOCBMHU pallOHOB o cxeme Bu-
Tennca (puc. 8.3).

Puc. 8.3. PanoHbl Butenbca ans pacyeta uHgekcos benuHckoro (umndpsl B
KpYy>XKax —HoMepa panioHOB).
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Hcxons 3 aHanu3a KOHKPETHBIX OCOOEHHOCTEH aTMOC(EpHBIX Mpolec-
COB B OTJENbHBIX paiioHax CeBepHOro MOJyLIapusi JAeTcsi COOTBETCTBYIO-
Iasi MHTEpPIIpeTalus CTaTUCTHUECKUM 3aBUcUMOCTAM. [Ipu aToM gpenaercs
JIBa OCHOBHBIX BbIBOZA. [1epBbIii 3aKir04aeTCs B TOM, YTO HH(OPMATUBHOCTD
TOTO WJIM MHOTO paifOHa MEHseTCd BO BPEMEHHU U CBA3aHA C KIMMaTHYECKHU-
MU ocobeHHOCTsiIMH CeBepHOTo monymiapus. BTopoil BeIBoa 3akirouaercs B
TOM, YTO aTMOC(EpHBIC MPOLECCH B pa3HbIX palioHaX, HE3aBUCHMO OT HMX
reorpau4eckoro IMOJIOKEHHS, KOMIUIEKCHO BO3ICHCTBYIOT Ha IPOLECCHI
MHoOroeTHHX Konebanuii YKM. Tlpu 3ToM B pa3nuyuHble IEPUOIBI BpEeMEHH
MpeBAUpPYIONIasl pojb PailOHOB MEHAETCS B 3aBUCUMOCTH OT KIMMaTHYe-
CKHX YCJIIOBHH pacCMaTpUBAaEMOr0O NEPHOA.

Tak, mampumep, B niepuoa ¢ 1930 mo 1970 r. mpeBaTHpPyIOUIYIO POJIb
urpan 5-i paiioH, pacnosioxeHHbIl B CeBepHOM ATIaHTHUKE U BKJIIOYAIOIIUH
a30pCKHI MakCUMyM. B MHOTOJ€THHX M3MEHEHHUAX HUKIOHUYECKON U aHTH-
HUKJIOHUYECKON eaTeNbHOCTH Ha CeBepHBIM MoymapueM ObUTH BBISBIIE-
HBl [UKJINYECKUE KojeOaHHs BO BPEMEHHOM XOJ€ MHAEKCOB bemumHckoro.
Hccnenosanne 3aBUCUMOCTH LIMKJIO-aHTULUKIOHUYECKON AESITEIHOCTH OT
COJIHEUHOW aKTUBHOCTH TO3BOJIMIIO belMHCKOMY MOJMETUTh B paiioHE a30p-
CKOTr0 MakcuMyMma 1|2-JeTHIOI0 HHUKJINYHOCTh, C KOTOPOW CBsI3aHBI KoJjieha-
Hus croka Bonru u npyrux pek ETP, a cienoBarensHo, 1 KoneOaHUS ypOB-
Ha Kacnutickoro mopsi. Ha 3Toi#t ocHOBe benmHCKHM OBUTO TTOYYIEHO IPO-
THOCTHYECKOE YpPAaBHEHHE CBSI3U MEXKIy WHTETPaJbHBIMU 3HAYEHUSAMU OT-
KJIOHEHHS OT HOPMBI HHJEKCA HUPKYJISIHHA aTMocdepsl 1 ypoBHeM Kacrnii-
CKOT0 MOpS

n—6
H oo =352~ 0,83192():0(i +320), 8.1)

n—>6
— YpOBEHb MOpsi HA MOMEHT MpOrHo3a; » (i+320) — cymma
1900

WHTETPAIFHBIX OTKJIOHEHWH OT HOPMBI 3HAYEHHWH WHIEKCAa aTMOCQEepHOH
LUPKYJISAIUN B pailoHe a30pCKOro MakcuMyma B (n—6) rony (n — TeKyLIui
rox); i — uaAekc uupkymsaaun. [lone3ysice ypaBHeHueM (8.1), o cooTBeT-
CTBYIOIIMM 3HAYEHUSIM WHAEKCA IUPKYISIIHUA [ BBIYUCISIOTCS CPEIHHE TO-
JIOBBIC BEJITMYHUHBI YPOBHS MOPSI Ha KaKIbIi ro. 3aBucuMOCTS (8.1) ycmer-
HO HCHOJb30BAJIaCh B ONEpaTHBHON paboTe B TeueHHEe MHOTHX JieT. B
1946 r. ¢ MOMOIIBIO 3TOTO YpaBHEHHS BIIEPBBIC OBLI JAaH MPOTHO3 M3MEHE-
HUM YpOBHS MOpsA Ha 5 JIeT, U B JajJbHEWIlEeM 3TOT MPOTHO3 BBIMYyCKaJCA
€)KETO/THO.

OpHako B MOCIEAHHUE TOABl BRIYUCICHHBIE 10 3aBucuMocTtd (8.1) 3Ha-
YeHHs YPOBHS MOpPS CHCTEMaTHUYECKH 3aHWXKanuch. [IpuunHa 3Toro 3axiro-
gajach B TOM, 9TO B ypaBHeHWH (8.1) He YUUTHIBAJICS «PEAKTHBHBIA (hak-
TOp» B U3MEHEHUHU YPOBHA MOpS 32 CUET U3MEHEHHM Iuomany mMops. Jemo

rne H

npoe.



Passumue mMemodoe ceepxdon20cpOYHO20 NPO2HO3a 239

B TOM, YTO TPHU OJTHUX U TeX k& 00beMax MOBEPXHOCTHOTO MPUTOKA U HCTIa-
peHUs1, HO TIPH Pa3HBIX CTOSHHSAX YPOBHS, TpUpAIlleHHe YPOBHs OyaeT pas-
HBIM 3a c4eT mepeMeHHol miomaan Mops. [.I1. Kanuaun npeanoxun ¢op-
MYyJ1y, YYUTBHIBAIOLY IO IEPEMEHHYIO IIOLIAAL MOPS

AH; =|(Fy/F, )(Z - P);], (8.2)

a — Iiomaab MOopsa IIpHM HEU3MCHHOM CTOSHHUA BHA, BHas1
CFO OIIIa, (o) CU3MCHHO CTO 0 aBHa.

398 Thic kM*; F, — IIOmaab MOpS, COOTBETCTBYIOIIAs CTOSHHIO YPOBHS

KOHKPETHOT'O Toj[a B ONPECIICHHOM MHTEPBAJic BpeMEeHH, Z — UCIIAPSHHE C
MOBEPXHOCTH MOPS 32 KOHKPETHBIN TOJ B MM CJI0si; P — ocallku Ha 3epKajio
MOPSI B MM CJIOSI.

K.M. CmupaoBa [88] mpowmssena yrouneHue ¢hopmydis! (8.1) mis mpu-
palleHuil ypoBHs 3a IEpUOJT IPOTHO3a

AH, 6 = DX AT), 6 (8.3)

rae AH,,, — npupaiieHie ypoBHs 3a mnocienytomue 6 ner; AY AJ — u3-

MEHEHHE WHTETrPaJIbHOW CYMMBbI OTKJIOHCHHI MHIEKCA IUPKYJISILMUA OT HOP-
MBI 3a MIPeIIIeCTBYIOMIHE 6 JIEeT.

OTH yTOYHEHHS CBOAMIINCH K TPEM OCHOBHBIM MOMEHTaM. Pacders mo
¢dopmyiie (8.2), BeinonHeHHbIe KalMHUHBIM, TIOKa3aJld, YTO UHTETPa IpH-
paleHus ypoBHs 3a cueT nepeMeHHoH iomanu ¢ 1900 mo 1967 r. coctaBun
127 cM, 9TO ¥ SBHIIOCH OJHOUM M3 MPUYHH HECOBIAJEHHUS MPOTHO3HPYEMBIX
3HaYCHUU YPOBHS ¢ (DaKTHUECKUMH 3HAUCHHUSIMH 110 ypaBHeHUIo (8.1). Jpy-
roW IPUYHHOHN SBHJIOCH TO, YTO B ypaBHEHUH (8.1) HAILTH OTpaKeHHUE 0CO-
OEHHOCTH BEKOBOTO X0Jla Kak B XOJI¢ IMOKa3arenei aTMochepHON IUPKYIIs-
MU, TaK U B KOJIEOAHUSAX YPOBHS MOPSI.

TpeThbst pUYMHA PETYIISIPHOTO 3aHMKCHUS BHIYMCICHHBIX 3HAYCHUMN 10
¢dopmye (8.1) 3akirouanack B TOM, 4TO 3TO yPaBHEHUE YYUTHIBACT IIEPEHOC
Biary, nocrynatorieit Ha ETP tonpko ¢ CeBepHOll ATIAHTHUKH, U HE YUUTHI-
BaeTCs MEPEHOC BJIArd W3 Jpyrux paiioHoB CeBepHOro momymapus. Tak,
HampuMep, UCIApeHHEe ¢ MOBEpXHOCTH Kacmmiickoro Mopsi CBS3aHO B OC-
HOBHOM C IpOIIECCAaMH B Pali0HE OTpora CHOMPCKOTO aHTHUIUKIIOHA. Y4Yer
M3MEHEHHS aTMOC(HEPHBIX MPOIECCOB Ha 0OJIBITOM TpocTpaHcTBe CeBepHO-
rO IMOJIyIIapHs MO3BOJISIET MOJIHEE XapaKTepHU30BaTh M3MEHEHUs KIMMaTa B
OacceifHe MOpS |, KaK CIIEICTBUE, H3MEHEHUSI OCHOBHBIX COCTABIISIOIIUX €r0
BOJHOTO OajaHca ¥ YPOBHS MOPSI.

OaHO U3 IPEUMYIIECTB COCTABIEHHUS MMPOTHOCTUYECKUX 3aBUCHUMOCTEM
B TePMHUHAX MPUPAIIEHUA COCTOUT B TOM, YTO HHTEPBAJIBI JOMYCTUMBIX I10-
TPEIIHOCTEH CyXarTca. Tak, BETHMUUHBI CPEIHUX KBaJPAaTHYHBIX OTKJIOHE-
HUH CPeHEroZ0BOTO YPOBHS MOPA M €r0 M3MEHEHUH 3a MATUIIETHE COCTaB-
JISIOT, COOTBETCTBEHHO, 90 1 36 cM.
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ITo merony benunckoro— KanuHuHa, BIOCIEACTBUM YTOYHEHHOIO
K. CmupnoBo#, ¢ 1951 o 1982 r. B 'mapomeruenTpe Poccun odpunmans-
HO BBIITycKaiuch NporHo3sl YKM Ha 5 net, KoTopble HEIUIOXO OINpaB/bIBa-
muck (puc. 8.4). CpenHss OnmpaBAbIBAEMOCTh IPOTHO30B MPH JOITYCTHMOM
norpemrHocTy +40 cM ¢ 1966 no 1983 r. cocraBuina 78 %. OnHaKO K KOHILY
YKa3aHHOT'O MEepuoJa METOAMKA, B CHIIy €€ IMIIMPUYECKON MPUPOABI, cTajla
JaBaTh HEYIOBIETBOPUTEIbHBIE PE3YIbTATHI, K B 1982 T. opunmanbHbIN BbI-
IIyCK IIPOTHO30B Ha 5 JIET ObLJI IPEKPAILEH.

20

OTHOCUTENBHLIN YPOBEHb MOPS,
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e haKTW4 = MPOrHo3

Puc. 8.4. ConoctaBneHve akTM4ecKoro u NporHo3mpyemMoro ypoBHS
Kacnuiickoro mopsi no metogy benvHckoro — KannHmia — CMUpHOBOIA.

8.3.2. Cepxposrocpounblie nporuo3sl ypopusi Kacnuiickoro mopst
Ha 6, 12 u 18 J1eT HA OCHOBE YCOBEPIIEHCTBOBAHHOTO METO/AA
beannckoro — Kaaununa — CMupHOBO#

ITpakTudeckuil ONBIT MOKAa3bIBAET, YTO OCHOBHBIM HEIOCTATKOM 3MIIM-
pPUYECKHX METOJOB MPOTHO3a SIBJIAETCS MX OTHOCUTEIHHO KOPOTKas >KU3HE-
CIOCOOHOCTB, 0OYCIIOBJICHHAS! HEJTMHEHHOCTHIO B MHOTOJIETHEM XOJIE€ YPOB-
HSl MOPsI, U3-32 YETO CO BPEMEHEM TOYHOCTh IIPOTHO3a YPOBHS yXYALIAeTCs.
Takue MeTobl IOCTATOYHO YCIEIHO paboTaloT B yCTOWYHMBEBIX KIMMaTH4e-
CKUX ycloBusAX. IIpM cMeHE KIMMAaTHYECKUX SMO0X BO3HHKAET HEOO0XOIu-
MOCTh B yTOUHeHUH Metona. B mocnennue roast B 'mapomernentpe Poccun
ObUTM  BBHITIOJIHEHBI HUCCIIEOBAHUS 10 YCOBEPIICHCTBOBAHUIO METOAA
Bbenunckoro — Kanunnna — CmuproBoii [1-4]. CyTh ycCOBEpIIEHCTBOBaHHUS
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3aKTI0YaIach B MCIOJB30BaHUH Oo0Jiee NITMHHBIX PSAIOB HaOMIOMeHUH U 0o-
nee WHGOOPMATUBHBIX MPEIUKTOPOB, XapaKTEPU3YIOMINX HUPKYISIHOHHBIE
MpOoLECCHl HaJl KPYITHBIMU TeppuTOprsiMU CeBEpHOTO MOTyIIapHsl.

B ycoBsepuieHCTBOBaHHONH METOAMKE B KAa4eCTBE MPEIUKTOPOB BMECTO
WHJIEKCOB NUPKYJSIIUU BelMHCKOro OBUTM MCIONB30BaHbl KOA(PPHUINEHTHI
pasiokeHHs MoJel aHOMaIMii IPU3EMHOT0 aTMOC(HEPHOTO JaBICHHUS B PAABI
M0 €CTECTBEHHBIM OPTOrOHAIBHBIM (yHKIMAM (EO®D). 3tor BRIOOp 00Y-
CJIOBJIEH T€M, YTO MHJEKCHI IUPKYJIAIUH BeITMHCKOro XapakTepu3yroT aTMo-
cdepHble TPOLIECCHl HAll OTpaHUYEeHHBIME paiioHamu (palionamu Burenbca),
YUUTBIBAIOT HHTEHCUBHOCTD LIUKJIO-aHTHLMKIOHMYECKOH IeSTEIbHOCTU U HE
OTpa’karoT HaIpaBJIeHHE IIEPEHOCA BO3AYIIHBIX Macc.

Koaddurmentsr paznoxenus no EO® xapakTepu3yIoT Mpoeccsl Imia-
HETapHOro MacmTada U 00ecleunBaloT JyUIylo (GU3NIECKYI0 HHTEpIpeTa-
LU0 MCXOAHBIX mosiell. OHM XapakTepU3ylIOT HE TOJbKO HHTEHCHUBHOCTD
IUPKYJSIIAA, HO W TIpeoOiiajaroliee HarpaBlieHHe BO3IYIIHBIX MOTOKOB.
Kak u3BecTHO, psimpl paznoxenus: noneid mo EOD OwicTpo cxomsaTcs, 4To
MO3BOJIIET OIPAaHMYUTHCS MEPBBHIMU HECKOJIBKMMHU WICHAMH pPsAla pasioxe-
HUS 1 MEHBIIMM KOJIMYECTBOM NIPEIUKTOPOB.

Haubonee HaneXHBIMHU U1 MPOTHOCTUYECKUX ILIENeil SBISAIOTCS Cpen-
Hue ronosble 3HaueHHss YKM U KOMMUECTBEHHBIX MOKa3aTelei armocdep-
HOW mupKyssiuuu. Jinsi pa3paOoTKHM METOAMKH HCIIOIb30BAJIUCh JIaHHbIE
CpEeIHUX TOJOBBIX 3HAYEHUH ypOBHS MOps Mo MyHKTY Maxaukaia, odecrie-
YyuBaoUieMy HauOosee JJIMHHBIA psA OAHOPOTHBIX HAOMIOAEHUI Ha poc-
cuiickoM nobepexxbe Kacnuiickoro mopsi. B kadecTBe OCHOBHOTO KpUTEPHS
W3MEHYUBOCTH B XOZA€ YPOBHS M IOKas3areield aTMOCc(epHOM LUpPKYIALUH
Opanuch MpHpaleHnss UX B CMEXHBIE TO/bI, TaK Ha3bIBacMbIC MEPBHIC pa3-
HOCTH, WIN «(IIOKTYyallOHHBIE HHIECKCHI».

MHoroneTHU# X0/ cpeaHero1oBbiX 3HaueHuit Y KM oTHOcUTCS K Kilac-
CY HECTallMOHAPHBIX HETMHEWHBIX TMPOIIECCOB, TaK KaKk OH HE UMeeT (pukcu-
pOBaHHOTO cpenHero 3HaueHus. OHAaKO ecau BPEMEHHOM X0 MpeICTaBUTh
B BUJIE pasHocTell H; — H;_; MEXroloBBIX 3HAUEHUN YPOBH: MOPs, TO IIPO-

LIECC MPUOIMKACTCS K CTAI[MOHAPHOMY M €r0 MOYKHO OIUCAaTh CPEIHHM
3HAYCHHEM, TUCTICPCUCH M aBTOKOPPEISIIMOHHON (DYHKIIMEH WK, YTO SKBU-
BaJICHTHO, (DYHKITHEH CIIEKTPaIbHOM IIIOTHOCTH.

Cremyer OTMETHTD, YTO KpUBas MHOTOJIETHeTo Xoma YKM mis myHKTa
Maxaukana OJH3KO COOTBETCTBYET KPHMBOH MHOTOJIETHErO XOJa CpPEIHEro
YKM. 3Oto noarsepxaaercsi ycraHoBieHHoM B ['OWHe TecHol CBA3BIO
MEXIy CPEeIHWMHU TOJOBBIMH 3HAYCHISIMH YPOBHS IO TIOCTYy Maxadkaia u
10 TaHHBIM 4—7 OMOPHEIX ITOCTOB Ha MOpPE. DTa CBSI3b UMEET BUJI

Hcpe().zod. = Hcp.eoz).MXK -1. (84)
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Koaddumment xoppemsuuu cBsizu paBeH 0,95. Ypauenue (8.4) maet
BO3MOKHOCTh IPOBOJUTH MOHHUTOPHHT CpenHero ypoBHs Kacmus Ha ocHo-
BaHUHM MUHUMAJIbHO HEOOXOJUMBIX IaHHBIX HAOMIOJEHUH YPOBEHHOTO MOCTa
Maxaukana. Hynp mnocra Maxaukana J0CTaTOYHO TOYHO COBIIAJIa€T
C eIuHBIM HyJeM nmoctoB Kacmmiickoro mops, UMeromuM oTMeTKy -28,00 M
OTHOCUTENBHO HyJIsl | TaBHOW BBICOTHOW OCHOBHI (HyJsl bantuiickoii cucre-
ME1, BC).

C ¢usudeckoil TOUKH 3peHHS I'OAOBBIE MPUPALICHUS YPOBHS XapakTe-
PHU3YIOT OTTOK WJIM MIPUTOK BOJBI B MOpE, T. €. H3MEHEHHsI BOJHOTO OanaHca
Mops. Kpusas mpupamenuii YKM ¢ 1901 nmo 2011 r. mpeacraBineHa Ha
puc. 8.5.
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Puc. 8.5. Kpuas xona rogosbix npupatieHmn YKM.

Amnanuzupys puc. 8.5 MOXHO 3aKJIIOYHTh, YTO TOAOBBIC TPHUPAIICHUS B
pasHble Mepruoabsl HEOAWHAKOBHI. BOMM3M mepromoB MakcUMyMa 3Ha4eHUS
TOJOBBIX NPUPALEHUH Majbl IO CPaBHEHHMIO C MEPHOAAMHU MOABEMA WIH
cnaga. [Ipu 3ToM HaubOBLIMI MHTEpPEC BBI3BIBAIOT MaKCHUMAaJbHBIE IO a0-
COJIOTHOW BennuuHe npupamenns YKM u nmokazatenu atmMocepHol 1up-
KYJISILHH.

Cyl1ecTBeHHOE NPEUMYILECTBO IIOCTPOEHHsSI NMPOrHOCTUYECKUX 3aBU-
CHUMOCTEH B TEPMHHAX TOJOBBIX MPHUPAIIEHUII COCTOUT, BO-TIEPBBIX, B TOM,
YTO HMHTEPBAJIbI JOMYCTHUMBIX IOTPEIIHOCTEH CyXaroTcs, a BO-BTOPHIX, B
TOM, YTO BPEMEHHOW psiA NPUOIIIKAETCS K CTAlIMOHAPHOMY, YTO ITO3BOJISET
NPUMEHATh K HEMY JIMHEHHbIE MeTOAbl aHanu3a. [locnenHuii BHIBOJ MOA-
TBEp)KJaeTcs puc. 8.6, HA KOTOPOM IpENCTaBlIeHa THCTOrpaMMa 3MIUpHYe-
CKOI'0 pachpeeNeHns 3HauYeHuM romoBbix npupameHuii YKM c¢ namoxen-
HOM Ha Hee KPUBOM TEOPETUUECKOTO pacIpeIeeHus.
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Kak BumHO U3 puc. 8.6, COOTBETCTBHE MEXKIY TEOPETUIECKUM U IMITH-
pUYECKHM pacmpeiiefieHHeM JOCTaTOYHO XOopollee. JTO JaeT OCHOBaHHE
MPUMEHSTh K aHAIM3y UCXOAHBIX PSIIOB METOIBI JTUHEHHOH cTaTuCTUKU. B
TaTbHEWIIIEM W3 psla TOAOBBIX npuparieHnii YKM Ob11 chopMupoBan psit
MIPEANKTAHTA.
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KonunyecTtBo HabnogeHun

Puc. 8.6. N'ncrorpamma pacnpeaenexHus rogosbix npupatieHuin YKM ¢ Hano-
YKEHHOW HOpMarbHOW KPMBOW (TeopeTnyeckoe pacnpeaeneHue raycca).

Jns xapakTepucTuku atMOCc(epHBIX mporieccoB Haa CeBEepHBIM TONY-
IIAPUEM HCITOJIb30BATIMCHh KOA(D(DUIIMCHTHI pa3jioxKeHus B; MOJIeH aHOMAJIHi
MpU3eMHOro JaBieHus B psaasl mo EO®. PaznoxkeHne UCXOMHBIX MOJEH MO
EO® npuBomuT k cucteMe OpTOHOPMUPOBAHHBIX (DYHKIIHIA, 3HAYSHHS KOTO-
PBIX 3aBUCST OT CTATUCTUYECKUX CBOMCTB paccMaTpuBaeMbix mojieid. [Touck
COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX YHCEN OCYIIECTBIISACTCS MyTEeM pe-
LIEHUS] MAaTPUYHOrO YPaBHEHUS BUJIA

rie R, — KoBapuallMOHHAas MaTpui@a pasMepoM mxn; U; — COOCTBEHHBIH

BEKTOpP MaTPHIBI KOBapHaIMii; A; — COOTBETCTBYIONIHE COOCTBEHHOMY BEK-

TOPY COOCTBEHHBIE YHCIIA.

Jns HaxoxIeHuss m COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX 7
COOCTBEHHBIX YHCE, PEIIACTCS /7 CHCTEM JIMHEWHBIX ypaBHeHUH. COBOKYII-
HOCTh COOCTBEHHBIX BEKTOPOB COCTaBIsieT 0a3HcC, ¢ TOMOIIBIO KOTOPOTO
OCYIIECTBIISICTCSI Pa3jIOKECHUE TIOJICH UCXOAHBIX JaHHBIX

U g =2, (8.6)

i’
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rae U /_ TPaHCIIOHNPOBaHHasA MaTpuna U pasmepoMm m X m; ¢; — i-i Ciy-
YafHBI BEKTOP IEHTPHPOBAHHBIX W HOPMHPOBAHHBIX HMCXOIHBIX JaHHBIX;
Z; — BEKTOp INIaBHBIX KOMIIOHEHT, SBJIAIOLIMNICSA PE3yJIbTaTOM JIMHEWHOIO
npeoOpa3oBaHHsI.

[TockonbKy cOOCTBEHHBIE BEKTOpPA OPTOTOHAIILHO HOPMHUPOBAHBI, IJIaB-
HbIE KOMIIOHEHTHI TIOJIS SIBIISFOTCS CTATHCTUYECKH He3aBHCHMBIMH. CoCTaB-

JIAIOMIUE BEKTOPa Zi JUIS p—ﬁ KOMITIOHCHTBI Pa3JIOKCHUA OIPCACIIAOTCA 110

dhopmyiie

M=z

Z.:

p Upk * Diks p= 1’ -y M, (87)

k=1

e Z;, — COCTaBISIOINE p-TOi KOMIIOHCHTBI pasioxXeHus; U ;. — BECOBBIC
KO3 GUITMEHTHI, OTPaXKAIOIUE BKIAJ] p-H KOMIIOHEHTHI; k- COOCTBEHHBINH
BEKTOP KOBAPHALIMOHHOM MAaTpPULBL, @; — i-i CIlydallHBIA BEKTOp HOPMHU-
POBAHHBIX UCXOJHBIX NaHHBIX k-T0 00beKTa. 3HadeHUs! U ;. U3MCHSIOTCS OT

00beKTa K 00BEKTY, HO HE 3aBHCAT OT BpeMeHH. Cucremsl GyHKumid U

4acTO NPEJCTaBIAIOTCA KaK (QyHKIMsS KOOPIMHAT X;,)) MU k-ro oObeKTa u

HOCUT Ha3BaHMe Oa3zucHoi (yHkumu. COCTaBISIONE BEKTOPA-CTPOKH Mart-
punsl Z [zkl,zkz,..,zkp,...,zk” rzie 7 — AJIMHA UCXOIHBIX PAIOB, MOTYT OBITH

TNPE/CTAaBICHBI Kak (YHKIHH BPEMCHH z;; = f{1) = z;(1). B cBsi3u ¢ BbILIC-

W3JI0KEeHHBIM, hopmydy (8.7) MOXKHO MPEACTaBUTH B BUJIE
m
Py = 2Ui(xy) - 24(1). (8.7)
k=1

Ecnu pa3noskeHuto MOJBEprHYTh HE KOPPEISIIHOHHYIO, a KOBapHalu-
OHHYIO MaTpHIly, TO B 3TOM ClIydyae CyMMa AUCIEPCHUI TIaBHBIX KOMIIOHEHT
OyzeT paBHa CyMMe TUCTIEPCHUIl PsIIOB, T. €.

- 2 2
207, =20, - (8.8)

p=l J=r
Takoe mpezcTaBieHHE MO3BOJSAET MOHATH CYTh METOJIA TJIABHBIX KOM-
MOHEHT, T. K. 3TH HEKOPPEIHPOBAaHHbIEC JIMHEWHbIE KOMOWHAIIMN HCXOIHBIX
BEIIMYUH OTPaXalT BCIO TUCIEPCHUIO, 3aKIIOYAIOIYIOCS B 711 TIEPEMEHHBIX
HCXOJHOTO MaccHBa JaHHBIX. HECKOJIbKO TepBBIX COOCTBEHHBIX YHCEN
(4 >4, >...>1,) YUHTBHIBAIOT OCHOBHYIO YacTh CYMMAapHOW IWCIIEPCHUH
HCXOAHOTO IOJIsI, IOSTOMY IIPH aHAJIM3€ PE3YJbTATOB Pa3NIOKEHHUS HCXOM-
HBIX ToJieid o EO® ocoboe BHMUMaHUE ynenseTcs MepBbIM COOCTBEHHBIM
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9HCIaM M COOTBETCTBYIOIIMM MM KOMIIOHeHTaM. Jlosto mHpopmMaimy, 3a-
KJIFOYEHHOH B IIEPBBIX p KOMIIOHEHTAaX 10 OTHOLIEHUIO KO BCEM CyMMapHOMH
WHPOPMAIUH O MOJIe, MOXKHO OLICHUTH C TIOMOIIBI0 COOTHOILIECHHUS

P m
S=X 4/, (8.9)
k=1 s=l1
[JIe YUCTUTENb PAaBEH CyMME AUCIEPCUH, IPUXOASIIUX HA p MEPBBIX IJIaB-
HBIX KOMIIOHEHT, a 3HAMEHAaTelh PaBeH CyMMAapHOW TUCIIEPCHH HCXOIHOTO
moJist. 3aaBasi HEOOXOAUMYI0 TOYHOCTh 3HaYeHHueM S, (Hanpumep, S = 0,70—
0,80), MOXHO yCTAaHOBUTH YHCJO TEPBBIX KOMIIOHEHT, KOTOpPBIE CIEAYeT
YYHTHIBaTh, YTOOBI COXPAaHUTh OCHOBHOW 00BEM aHAIM3UPYeMO# nH(popMa-
WU, COXPAHMB MIPH 3TOM €€ OCHOBHOE COZIepKaHHE.

[Ipu m3yueHHH MPOIECCOB OOJBIIOIO BPEMEHHOTO MaciiTada, KakuM
SIBIIIIOTCS. MHOTOJNeTHHE KoneOanus YKM, HEoOXonuMO yduTHIBaThH aTMO-
chepHBIe TIpoIiecChl OONBIIOTO MacmTaba — macmraba moiymapus. [lpu
3TOM HCIOJIB3YIOTCS] HHTETPAJIbHBIE XapaKTEPUCTUKU MPOLIECCOB, OCPETHEH-
HBIC 32 PsJ JIET, KOTOPHIC OMUCHIBAIOT OOIIYI0 KapTUHY SIBIICHUS, WU, KaK
TOBOPAT, OCHOBHOH (oH. bonee neranbHOE HCCIeN0BaHHE MPOIECCOB HaJ
OTIIENTBHBIMI PETHOHAMH, KaK MPaBHJIO, CBSI3BIBAETCS C XapaKTEPUCTHKAMHU
ocHoBHOTO (hoHa. [ToaToMy s pereHus 3amad CBEPXI0ATOCPOYHOTO MpPo-
THO3a HEOOXOJIMMO 3HATh HEKOTOPHIE COBOKYITHOCTH IapaMeTpoB, Ompere-
JISTOIINX OCHOBY OOMIET0 IHUPKYJISIIHOHHOTO MEXaHH3Ma, TJIABHYIO YacTh
KOTOPOTO COCTaBJISIeT 30HAIbHAS U MEPUANOHAIbHAS [IUPKY ALK

CpenHeMecsuHbIe 3HaueHU K03(h(QUITMEHTOB pa3ioKeHUs B; HaUnHas C
1910 1. perynsapHO pacCUUTHIBAIOTCS B OTIENIE MOPCKUX THUAPOIIOTUIECKIX
nporao3oB I'mapomeruentpa Poccun mnsa natu cexktopoB CeBepHOro Moiry-
mapwus (puc. 8.7).

Cexrop I oxBaTtriBaeT CeBepHyto ATnaHTuky, cekrop Il — EBpomy, cek-
top III —A3uro, cextop IV — ceBepHyto yacth Tuxoro okeaHa u cexrop V —
CeBepHyto AMmepuky. B kadecTBe mokasareiss U3MEHYUBOCTH aTMOC(HEPHBIX
MPOIECCOB HCIMOIB30BAIACH KOAPDUIIMEHTHI Pa3IOXKEHHsI OJIeH aHOMAJIHi
MIPU3EMHOTO JaBjieHus B psaasl Mo EOD, paccunrannsie 1 I, 11 u 111 cexro-
poB, HanboJee NHPOPMATUBHBIX CEKTOPOB CEBEPHOTO IMOITyIIApHSs], OXBATHI-
BAIOIUX aTJaHTHKO-eBpa3uiickuil peruon [28,29]. Kpome Toro, paccmarpu-
Bascs VI cexrop, npeacrasistommii komOuHaruio [ u Il cekropos. [l Hero
K03 PUIIMEHTHI pa3inokeHusi Opauch Kak cpelHue M3 3HadeHui kodddu-
uueHToB [ u Il cexropoB. B kaxaom U3 CEKTOPOB B pacyeT NPUHUMAJHUCH
nepBble TpU KO3 (UIIMEHTa pa3IoKeHHs, XapaKTepU3YIOIue CpeaHee 3Ha-
YeHHE aHOMAaJIMU JIaBlIeHUs By U 30HAJIbHYIO0 B; 1 MEpUIMOHAILHYIO B 1tup-
Kymsnuio. 3Hak koddduipmenToB B; 1 B; yka3plBaeT Ha HampaBlieHHE BO3-
IOYITHBIX TTOTOKOB, 2 UX MOJYJb — HA HHTEHCUBHOCTh. M3 31X kodddumm-
€HTOB B JalibHeHeM (GOPMHUPOBAIIUCEH PAIBI TPETUKTOPOB.
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Puc. 8.7. Cektopa ans pacyeTta KoapuuneHToB pasnoxeHus no EO.

Kax u3BecTtHO, paznoxenue nonen B psn no EO® no3Bosser ¢ nomMo-
IIBIO TIEPBBIX TPEX COOCTBEHHBIX BEKTOPOB KOPPEIAIIMOHHBIX MATPHIL MTPE/I-
CTaBUTh B KOMIIAKTHOM BHJIE OCHOBHYIO MH(OpMAIMIO 00 3THUX TOJIX C
TOYHOCTBIO 710 91-95 %. [lepBble uneHsl psja, coaepkaniie nHHOPMAIUIO O
HavYanbHON (pa3e W aMIUIUTYIe KPYITHOMACIITAOHBIX aTMOC(EPHBIX MPOIeC-
COB, OJHOBPEMEHHO SIBIISIOTCS HOCHUTEISIMU JTOJITOBPEMEHHOU METEOpOJIO-
THYECKOM MaMSTH.

OTKJIOHEHUS. OT HOPMBI KO3(PHUIIMEHTOB Pa3IOKEHHsI, COXPAHIIOIINE
3HaK B TCUCHHE 3HAYMTEIHLHOTO BPEMEHH, MPHUBOMAT JMOO K TOHUKCHHIO
YPOBHS, JIMOO K €ro MOBBIICHHUIO. [103TOMY €CTECTBEHHO MPEANOJIOKHUTS,
YTO CpeJHEeMY 3HadeHHI0 Kod((UIMeHTa pa3iokKeHUs JTOHKHO OTBEYATh
TaKo€ COCTOSHHE MOps, TPH KOTOPOM HE TPOUCXOIUT HH IOHMKCHHSI,
HU TIOBBIIICHUS YPOBHS, T. €. NMPUXOJHAs 4YacTh BOJHOTO OajaHca MOpS
YPaBHOBEIIMBAETCS PACXOJHOM YacThlO. YUHUTHIBAas, UYTO CBS3b MEXIY
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Kod(pumEeHTaMu pa3IoKeHH ¥ TOAOBBIMH TpupameHusvMu Y KM mipusu-
MaeTCs JTUHEHHOM, IMOCIIEeIOBATEIFHOS CYMMHUPOBAHUE OTKIOHEHHM 3HAYe-
HUN KOX(POUIIMEHTOB Pa3JIOKEHUS OT HOPMBI JIOJDKHO J1aBaTh BEIHUYUHBI,
cooTBeTcTByIOIIME X010y YKM.

W3BecTHO, YTO yBeIMUYCHHE 3a0JIarOBPEMEHHOCTU IPOTHO3a MPEXKIIE
BCET0 CBS3aHO C YYETOM HauOoJiee KPYITHBIX H YCTOHYHUBBIX OCOOCHHOCTEH B
MHoroneTHeM xo7e YKM u armocdepHbIx mporeccoB. [l 3Toro K ucxon-
HBIM psaM ObLTa MPUMEHEHa MPOoLeAypa CKOMIB3SIIEr0 OCPEAHEHUS 110 Pa3-
JUYHBIM WHTEpPBAJIAM BPEMEHH. B pe3ynbTrare W3 HCXOMHBIX PSAIOB ObLTa
WCKJIIOYeHa HU3KOYaCTOTHAasi (BEKOBOM XOM) W BBHICOKOYACTOTHAs (C MEpUO-
JIOM MEHee 5 JIeT) U3MEHYHBOCTH, IOCie 9ero (hOpMHUPOBAJIHCH PAIBI TIpe-
JTUKTOPOB U TPEAUKTAHTA ITyTEM CKOJIB3SIIET0 CYMMHPOBAHHS IO 5 WX
6-netusim. [lpu 3TOM KpHBas X0Aa HAKOIUIEHHBIX CyMM TOJOBBIX MpHUpaIle-
HUH ypOBHS TOBTOPSET XapaKTep KPHBOW X0Ja HAKOIUIEHHBIX CYMM KO3(-
(PUIMCHTOB Pa3JIOXKEHHS, HO C OINPEICICHHBIMH CIBHTaMH OTHOCHUTEIHHO
apyr apyra. CooTBeTcTBHe HUKIMYecKHX Konebanuit YKM u atmocdepHoii
MUPKYJSIUN CITY’KUT J0Ka3aTeIhCTBOM OOITHOCTH MPWUYHH, 00yClaBIIHBa-
FOIIUX ATH KOJIEeOaHMs.

Iloozomoeka ps006 npeouKmopoe u npeouKmanma

Kak wm3BecTHO, yBennueHwne 3a0IarOBPEeMEHHOCTH IPOTHO3a MPEXIE
BCEro CBSA3aHO C YYETOM KPYITHOMACIHITAOHBIX aTMOC(EPHBIX IMPOIECCOB.
Orto HeuzOexHO TpeOyeT yBelnMueHHsI MacmTabOB OCPEIHEHUS MCXOIHBIX
PAAOB, YTOOBI BBIIBUTH HamOoJiee KPYyIHBIE U yCTONYMBBIE OCOOEHHOCTH B
MHOTOJIeTHeM Xoae YKM m aTMochepHBIX TPOIIECCOB.

U3BecTHO, uTO 000 BpEMEHHOH PsIJI MPEACTABISIET COO0H CyMMy J0-
CTaTOYHO TJIAJKOTO TPEH/Ia U CITy9ailHOW KOMITOHEHTHI THITA «OEIbIi IIIyM».
Jlst BBIZICNIEHHUST TPEHIOBOM COCTaBJIIONIEH (BEKOBOTO X0/a) BPEMCHHBIC
PSAOBI CTIQKUBAIKCH METOJIOM CKOJB3SIIIET0 ocpeaHeHus mo 10-metwsim.
3aTem, Tociie UCKIIIOUEHUS U3 UCXOIHOTO psilia BEKOBOI'O X0/a, OCTABLIUICS
BPEMEHHOMN Ps CTIaXHBAJCS MO S-TETHSM, 9TOOBI MOJABUTH BBICOKOYA-
CTOTHYIO 9acTh CIIEKTpA.

[IpeumyiiecTBO aHaIM3a CTIAXKEHHBIX PSIOB 3aKIIOYACTCS B TOM, YTO
MO3BOJISIET OOJIee METAFHO BBISIBUTH CTATHCTUYECKHE 3aKOHOMEPHOCTH KO-
ne0aHui HU3KOYaCTOTHOM YacTH CIEKTPa, KOTOPBIE B HCXOMHOHN peaTn3aiim
MOTYT OBITh 3aMaCKHPOBAHBI BBICOKOYACTOTHBIMU COCTaBJSIONIMMH. [Ipu
CIIIXKUBAaHUU CKOJB3SIIUM OCpelHeHueM 1o 10 u S-1eTusiM XapaktepHas
W3MEHYHMBOCTH PAIOB B HU3KOYACTOTHOW 0OJACTH CIIeKTpa KojeOaHuil co-
xpansiercs. C yBeTUUCHHEM MHTEPBAJIOB OCPEIHECHUS YBEITUIMBACTCS OTHO-
CUTENIbHAS POJIb aTMOC(EPHBIX MPOIIECCOB B JOJITONEPHOIHBIX KOJICOAHHSIX
YKM.
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K ucxomubM psmam Oblia IpUMEHEHa MPOIeaypa CKOIB3AMIET0 OCPE/-
HEHUs 0 pa3IMYHBIM WHTEPBajIaM BPEMEHH. JTa MPOIEAypa BHITIOIHSIACH
cnenyomuM oopazoM. CHadana UCKIIOYANICS BEKOBOM XOJ[ IIyTEM CKOJIb3S-
IIeTO JECATHIIETHETO OCPEAHEHHUSI MCXOMHBIX PSAIOB. 3aTeM 3HAYEHHUS BEKO-
BOro Xoaa BbIYHUTAJIMCHL M3 HCXOIAHBIX PSAA0B, a PAa3HOCTU CIIIAXXKUBAJINCH
o naTuieTussM. OCTaBUIMICS PsiJl YCIOBHO HA3BIBAJICS PACUETHBIM PSIOM.
B pesynbTare BBITONHEHHBIX MPOIEAYP OKAa3aJI0Ch, YTO MHOTOJIETHHHA XOJ
CIUIAKEHHBIX TOJIOBBIX NpupaiieHnii YKM nmeeT KBa3unepuoInyeckuil xa-
PaKTEp U B OCHOBHLIX UE€PTAX MMOBTOPSACT XaPaAKTCP X04a CTJIIA)KCHHBIX PSA10B
ko3¢ GureHToB pasnoxerns 1o EO®, HO ¢ onpeneneHHBIMI BPEMEHHBIMH
casuramu (puc. 8.8, 8.9).

25

20

npvpaLLEHNiA YPOBHA MOPSI, CM

-20

CrnaxeHHble 3Ha4YeHusi rofoBbIX

-25
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2008

=
(o)

a b

Puc. 8.8. NopoBble npupalyeHus YKM, crnaxeHHble no 5-netusm (cm).

TpaauMOHHO M3y4YEHHE MEKIOJO0BOH M3MEHYMBOCTU PA3IHYHBIX THI-
POMETEOPOJIOrMYECKHUX IIPOLIECCOB IIPOBOJUTCS IO PsiiaM CPEAHUX T'OJOBBIX
3HaueHui. [lo BHeIIHEMY BHIy 3TH Psibl TIOX0XKH Ha MOCIIEI0BATENLHOCTD
CTOXaCTHYECKHUX KOJEOaHWH Pa3IMyHON MPOJOIKUTEIHHOCTH, YaCTO Ha3bl-
BAa€MbIX LHUKJIAMU C HE3HAUYUTEJIbHBIMH IIOJIOKUTEIbHBIMU U OTPHULATEIIb-
HeIMU TpeHIamu. OTIeNbHBbIE BCIUIECKH HA MEPUOJOTpamMMe, T. €. IUKIIbI,
HOCST CIIy4aiHbII XapaKTep.

WHTepBan caBura ONpEeAesUICS C IOMOIIBIO aBTOKOPPENISLUOHHON
(YHKLINY, PAaCCUUTAHHOW JUI CIVIAXEHHBIX DPSIOB T'OAOBBIX IPUPAIICHHUH
YKM. Ha puc. 8.10 npuBeneH npumep KOppesuiorpaMmbl, BEIYUCICHHOH 1O
BPEMEHHOMY Py CPEOHMX T'ONOBBIX 3HAYEHUH MPUPALICHUH yPOBHS MOpH,
CIJIaKEHHBIX IyTeM S-ieTHero ocpeanenus. Koppenorpamma ObicTpo 3aty-
XaeT Ha Ha4aJIbHOM YYaCTKe U 3aTeM IPOJ0JIKaeT (DIIOKTyHpOBaTh C HE3Ha-
YUTEIEHBIMU OTKJIOHEHUSIMH OT HYJISA.
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Puc. 8.9. KpuBble BpemeHHOro xoaa nepebix Tpex koadduruneHToB paga
pasnoxeHnns: Bo (CuHAS nuHnA), B (KpacHbIN MYHKTUP) 1 Bz (3eneHbin

NYHKTUP).
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Puc. 8.10. KoppensaunoHHas dyHKUMS CriaXeHHON KpUBOWM MHOMOMNEeTHero

xofa rogosbix npupaweHnn YKM.
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KoadduimenTts! koppensinuu nepexoisT yepe3 HyJIeBble 3HAUEHUS! Ha
capurax 4-5, 11-12, 18-19 ner. 310 00CTOATENHCTBO UMEET MPOTHOCTHUYEC-
CKOE€ 3Ha4EeHHE U MO3BOJISIET OLEHUBATh Oyaymne u3meneHus Y KM mo npe-
IucTopuM atMocGepHbIX nporeccos. [IpoucxoxaeHne 3TUX LUKIOB UMEET
pasHble MpUYUHEL. B yactHOCTH, 4—5-€THHE UKL MOTYT OBITH 00YCIIOB-
JIEHbI CEBEPOATIaHTHUECKUM KosiebaHueM atMocgepsl, 12-IeTHUe HUKIbI —
COJIHEYHOM aKTUBHOCTHIO, a 18-JIeTHHE LIMKJIIBI, I0-BUJUMOMY, 00YCIIOBIICHBI
JONTONEPUOJHBIMHA JUHAMUYECKIMH B3aUMOJEUCTBUSIMU B CCTEME OKEaH —
aTMocepa.

Ha puc. 8.11 mnpencraBineHa QYHKOHS CHEKTPaIbHOH IUIOTHOCTH
San (), maromias npeacTaBIeHHE O TUCTIEPCUU KOJIeOaHWH B MHOTOJIETHEM
xonae AH.
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Puc. 8.11. ®dyHkums cnekTpansHOW NNOTHOCTU CrAaXXeHHOW KPUBOWN FOA0BbIX
npuypaLleHnii ypoBHS MOPS.

Ha criekTpax criiakeHHBIX PSAIOB HE 00OHAPYKUBACTCS OOJIBIIOTO KOJIH-
4yeCcTBa MKOB, KaK HA UCXOJHBIX pAnax. Ha Bcex crekTpax BhIAEIAIOTCA
CTaTUCTUYECKU 3HAUMMBbIE MAKCUMYMBI, COCPEJOTOYEHHBIE B UHTEPBAJIE IE-
puonos 1040 ner.

Psaapl mpeauKkTOpOB M NpeAWKTaHTa (HOPMHPOBAIHNCH IIyTEM CKOJIB3S-
IIEr0 CyMMHPOBAHHS PacCMaTPUBAEMbIX BEJIMYMH 10 MHTEpBaJiaM 3a0iaro-
BPEMEHHOCTH, T.€. IO 5 WM 6-IeTUSIM WK APYTUM HUHTEpBajaM. Y CTaHOB-
JICHME MEpbl TECHOTHI CBSI3€M MEXJy WHTETPaJbHBIMU XapaKTePUCTUKAMU
YPOBHS M TIOKa3aTesedl aTMOC(EpPHON HUPKYJISAIUN OCYIIECTBISIIOCH C IO~
MOLBIO METO/A MOLIAr0OBON MHOKECTBEHHOM JINHEWMHOW perpeccuu BUaa
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m
yi =by + ijxij +¢&; =by+byx;y +byxjp +..+ by X, €, (8.10)
j=l

TJ€ & — BEKTOp OCTAaTKOB (OIIMOOK), KOTOPHIE HE ONHUCHIBACTCS ypaBHEHHE

perpeccuu; m — YUCIo HE3aBUCHUMBIX IEPEMEHHBIX.
OT10o0p Hambosiee 3HAYMMBIX YPaBHEHHH PErpeccuy OCYIIECTBISUICS 110
cxeme

(XAH) g =Co+a; - (XB), +d, (8.11)

rne (Q_AH),,,, — HaKOIUICHHasi CymMMa TOZOBbIX mpupamenuii YKM Ha
MOMEHT TIPOTHO33; (). B;), — HaKoIUIeHHass cyMMa KO3()HIMEHTOB pa3iio-

KEHMsI 3a MHTEpBaJl BPEMEHH, NPEAIIECTBYIOIMNA MOMEHTY COCTaBJIECHHA
nporuosa; C, — CBOOOJIHBIN WieH; a; — KOd(hQUIMEHTH! perpeccun; d —

oIInOKa MporHo3a.

[IporHo3 no AaHHOMY YpaBHEHHIO MOKET OCYIIECTBIATHCS B PEKUME
CKOJIB3SIIIIETO OIICHWBaHWs MapaMeTpOB ypaBHEHHUs perpeccuu. lIporHos
YKM npu 3TOM mproOpeTaeT aJanTHBHBIA XapaKTep, YUUTHIBAIONIUN MPO-
WCXOSIINE U YTOYHSIONINE TISPCIICKTUBHBIC H3MEHEHUsT (haKTOPOB, (OPMHU-
pyromux ypoBeHHHIH pexum Kacruiickoro mopsi. Takoit moaxon oco0eHHO
3¢ (hexkTnBeH, KOraa MPUXOANUTCS MUMETh IO C OTHOCHUTENBHO OTpaHHYeH-
HBIMU BbIOOpKamu. [IpenukTopbl, 0ToOpaHHBIE Ul TOCTPOSHHS PErpeccu-
OHHOM MPOTHOCTUYECKOW MOJEIH, OCTAIOTCS HEM3MEHHBIMH 1O TOTO MOMEH-
Ta, TIOKa €KETrOoJHas WX OIEHKa MOKa3bIBaeT JOCTAaTOYHYIO 3(h(hEeKTHBHOCTH
MPOrHO3KMpOBaHusA. IHBIMH CIIOBaMH, €CIIM UCXOHbIE HAKOIUIEHHBIE CYMMBI
KO3 GUITMEHTOB pa3iokeHus Opamuch 3a 1991-1996, 1992—-1997 roasr u
T. 4., TO cpenHerofossle mnpupamenuss YKM paccuuteiBanuch 3a 1997—
2002, 1998-2003 roas! u T. ..

Bb1to mccnenoBaHO MHOXECTBO BapHaHTOB CBSI3€i, KOTOphIE B 0O0JIb-
IIMHCTBE OKAa3aJMCh 3HAYMMBIMU. 3a/ja4a COCTOsIIa B TOM, YTOOBI Cpelld HUX
BEIOpaTh Hambonee omnTuMaibHbIe. llocTpoeHHWIO ypaBHEHHH perpeccuu
npemecTBoBaia npoueaypa orbopa Hanbonee MHPOPMATHBHBIX MTPETUKTO-
pOB B; U3 yucClia NMEPBOHAYAILHO 3aKPEIUICHHBIX C TeM, 4TOOBI 0TOOpaTh
TPyNIy TPEAUKTOPOB, HMEIONMUX HarOoJiee BBHICOKYIO KOPPENALHUIO C IIpe-
nuktanToM. [lpu 3TOM HCKIOYaIuCh AyOnupyoonme U Hed()(HEKTUBHBIC
MPEIUKTOPHI.

Hpaxmuttecmm peanuzayusn MemoouKu npocHo3a

B sxcniepumeHTanbHOM MTOpSAKE OBIIIO PEaln30BaHO TPH MOJIENH allpH-
opHoi1 onieHku mporHo3a YKM nHa 5 u 6 net. B nepBoit Mozenu B kauecTBe
MPETMKTOPOB HWCIOJIB30BAIMCh, HWHTETPANBbHBIE 3HAaYeHHs Kod(QHireHToB
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pasnoxkeHus B;, paccuutaHHbie 175 1 U 2-ro CEKTOPOB, BO BTOPOM MOJEIH —
Uit 3 ¥ 6-TO CEKTOPOB U B TpeTher moaenu ais 1, 2 u 3-ro cexkropos. Jis
MPOBEPKU IMPOTHOCTHUECKUX BO3MOXKHOCTEH MoJesieii ObUTH BBHIOJTHEHBI
pacdeTsl Ha psne, oxBaTeiBaromeM nepuo ¢ 1931 mo 2009 r. Ouenka mpo-
THO30B OCYIIECTBISIACH B COOTBeTCTBUU ¢ HactaBnenuem [75].

OneHKy 3HAaYMMOCTH U 1[eJIeCO00pa3HOCTA MPUMEHEHHS MPOTHOCTHUYE-
CKHX YpaBHEHHH OCYIIECTBIISUIMCH HA OCHOBE CIEMYIOIINX CTaTUCTHYECKUX
XapaKTePUCTUK: JIETEPMUHUPOBAHHOTO KOA(GGHUIMEHTa KOppemauun Ry,
CPEeTHEKBAIPATHIHON OMMOKHM MporHo3a (cTaHmapt) S, kputepus Durmiepa
F, cpeHexBagpaTUYHOTO OTKJIIOHEHUS TPOTHO3a OT HOPMEI G [IpakTrdeckas
MpUMEHUMOCTh (3 (PEeKTHBHOCTH) METO/Ia OIIEHUBAJIACh IO OTHOIICHUIO S/
(Tabm. 8.1).

Ta6bnuua 8.1. CTaTncTnyeckne oLeHKN HageXHOCTM MPOrHOCTUYECKMX
YpaBHEHUN (pa3nunyHble BapuaHThbl)

At R oy S S/oy P 0, % N n
5 0,908 | 33,5 14,9 | 0,445 | 0,896 91 76 8
E 5 0,903 | 331 15,1 | 0,454 | 0,903 87 76 8
g 6 0,910 | 33,2 14,9 | 0,445 | 0,900 88 74 8
§ 6 0,914 | 37,3 16,1 | 0,431 | 0,904 90 74 8
18 0,948 | 32,7 11,3 | 0,344 | 0,939 94 47 8
5 0,967 | 23,7 6,8 0,288 | 0,958 90 66 9
o~ 5 0,927 | 34,1 13,6 | 0,400 | 0,916 91 66 8
% 6 0,930 | 33,9 13,3 | 0,390 | 0,920 90 64 8
§ 6 0,938 | 38,1 14,2 | 0,371 | 0,929 94 64 8
sl 18 0,943 | 29,8 10,7 | 0,357 | 0,934 94 40 5
18 0,974 | 29,8 7,6 0,254 | 0,967 96 40 8

MpumeyaHunsa: At — 3abnaroBpeMeHHOCTb NPOrHo3a B roaax; R — KoaduumneHT

Koppensauumn; O ,, - AoNyCTUMas NOrpeLlHOCTb NPOrHo3a; S- CcpegHekBagpaTtu4yHasa owwmnbka

y

nporHo3a; S/cy— atpheKTUBHOCTb NPOrHO3a; P — KoppensiLuMoHHoe oTHowweHue; QO — obec-
NeYeHHOCTb NPOrHosa; N — AnvHa BbIGOPKM; 1 — KOTNIMHYECTBO NPEANKTOPOB.

O0001IeHHBIC PE3yIbTAThl MPOTHO30B HA 5 M 6 JIET IO TPEM MOJAEISIM
MIpeJICTaBIeHBI B Ta0M. 8.2.

AHanu3 pe3yJabTaToOB pPacdeToB MOKa3al, YTO IapaMeTphl ypaBHEHHN
perpeccuu B KaXJIOH M3 MOJENEH OTIMYAIOTCS JIPYT OT JIpyra B 3aBUCUMO-
CTH OT KOJIMYECTBA MMPEAUKTOPOB, JIIUHBI psifia U 3a0J1arOBPEMEHHOCTH TIPO-
rHo3a. Cleayer OTMETHTD, YTO BCE MOJETH JAl0T YAOBIETBOPHUTEIHHEIE pe-
3ynbsTaThl (puc. 8.12). OgHaKo, TPEThsI MOJIETh, KOTOpPasi YIUTHIBAET BOCTOU-
HBIC aTMOC(EPHBIC MPOIIECCHI, [0 TOYHOCTH PEBOCXOUT MEPBHIC JIBE U CO-
XpaHsEeT CBOI0 YyCTOMYNBOCTD 3HAYUTENHHO JOJbIIE MEPBIX ABYX MOJETIEH.
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Ta6nuua 8.2. Pe3ynbTaThl aKCnepuMeHTarnbHbIX nporHo3oB YKM Ha 5 n 6 net

Mopenb At R S F o, S/o,
M1 5 0,954 11,4 73 38,4 0,297

6 0,979 11,4 154 34,2 0,333

M2 5 0,908 10,7 234 37,4 0,286

6 0,980 8,6 268 28,2 0,299

M3 5 0,973 4.4 109 26,3 0,262

6 0,982 4.1 155 26,3 0,213

MpumeyvyaHue: O6o3HayeHus B Tabn. 8.1; F — kputepun duepa.

1,10
1,05 |
1,00 ¢
0,95
0,90
0,85
0,80
0,75
0,70 [
0,65
0,60

KoadpdumumeHnTol koppensauum, R

D - [s0] Yol N~ (2] - [s2] w ~

@ (2] [o2] [o2] (2] (o2} o o o o

(2] (2] (2] (2] (2] (o] o o o o

- - - - - - « ~ N N
— Mopgenb 1 = = Mogenb 2 - - - Mogenb 3

Puc. 8.12. Xog koadhduumneHToB Koppensaunm ypasHEHUI perpeccuu,
NMOCTPOEHHbIX ANsi TpeX Moaenen.

Kpome Toro, aHamu3 pe3yibTaTOB PacdyeTOB IOKa3al, 4TO HamOoee
YCTOWYHBBIE CBSI3U MOJYYAIOTCS s 3a0JaroBpeMeHHocTel 5 u 6 met. OT1o
noATBepkaaeTcs rpa@ukoM xoaa KodpQUIMEHTOB KOPpEIsIuA ypaBHEHUH
perpeccuu, NOCTPOSHHBIX IO TPEThEH MOAETH ISl 3a0J1arOBPEMEHHOCTH 5 1
6 ner (puc. 8.13).

B pesynbrate 3a OCHOBY ObUIa NPHUHATA TPEThS MOAENb, IO KOTOPOH
BBITIOJHSUTMCH TIPOBEPOYHBIE TPOTHO3BI U3MEHEHUH YPOBHS MOPS Ha CPOK JI0
6 ner. [IporHo3 ocyuiecTBISETCSl B PEXUME CKOJB3AIIEIO OLEHUBAHUS Ma-
paMeTpoB ypaBHEHUS PErPEeCcCHH, NPEACTABIIIOMIET0 aHAJIOr alallTUBHO pe-
rpeccruoHHoro Merona. OH HCKII0YaeT HeoOX0IUMOCTh 00s3aTebHOM Mpo-
BEPKH MPOTHOCTUYECKOI'O YpaBHEHHUS Ha HE3aBHCUMOM PsIEC U TMO3BOJIET
COXPAHHTh €ro CTATUCTUYECKYIO YCTOHUMBOCTH BO BpEMEHH aBTOMATHYECKH.
Takoit mogxon ocobeHHO 3h(EKTHBEH, KOT/Ia MPUXOAUTCS HUMETH JEN0 C
OTHOCHUTEJILHO OTPaHNYEHHBIMH BEIOOpKAMH.
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Puc. 8.13. Xoa koachmLmeHToB KOppensaummn ypaBHeHUn perpeccum, no-
CTPOEHHBIX MO TPeTben Moaenu Ans sabnarospemMeHHoOCTM 5 1 6 neT.

Ouenka ycneunocmu c6epxo0a20CpoUHo20 RPOZHO3A YPOGHA
Kacnuiickozo mopsn

i mpoBepkM KauecTBa pa3pabOTaHHOM METOIUKH ObUIO COCTABICHO
13 mporuo3oB Ha nepuon ¢ 1997 mo 2009 r., KOTOPBIA OTAWYANICS 3HAYH-
TEJIbHBIMU aHOMAIHMAMHU B XOZA€ YPOBHSA MoOps. Pe3ynbTarsl conmocTaBieHHs
(aKTHYECKUX U MPOrHOCTUYECKUX 3HAUCHHUH YPOBHs MOKa3aHbl B Tabi. 8.3.
[IpuBeneHHble B HEll BEIMYMHBI U3MEHEHHUSI YPOBHS XapaKTEpPH3YIOT cOOOM
TeHaeHIMIo (POH) X01a YPOBHS Ha POTHO3UPYEMOM OTpeE3Ke B 6 JieT.

Crnenyer OTMETHUTB, YTO MPUBEACHHBIE IPOTHO3UPYEMbIE BETUUMHBI Xa-
paKTepu3yoT co0oil Haubojee BEPOSTHOE MOJIOKEHHE YPOBHS HA MOMEHT
MPOTHO3a, peabHble 3HAUEHUS! YPOBHS MOTYT OTKIJIOHSATHCA B Ty WU JpY-
T'YIO CTOPOHY.

YcnenHocTh MPOTHO30B HU3MEHEHUs ypoBHsA Kacnuiickoro Mopsi Ha
6 eT 1O JTaHHOW METOJMKE MpPH JOMYyCTHMOW IMOTPENTHOCTH G COCTaBUIIA
85 %. Ona okxa3zanach BBILIE YCIEUITHOCTH KIMMAaTHYECKHUX IPOTHO30B Ha
15 % u BbIIIE YCIIEIHOCTH MPOTHO30B, COCTABIECHHBIX 110 METOIUKE bennH-
ckoro — Kanmnanna — CMupHOBO#A, ipruMepHO Ha 9 %.

YcoBeplieHCTBOBaHHAsE MeTouKa (oHOBOrO mporHoza YKM mpomna
OMKII Pocruapomera U peKOMEHAOBaHAa K IPAKTUYECKOMY HCIOJb30Ba-
HUIO. Pe3ynpTaT mporHos3a nmomenaercsi B ruIpoMeTeOpOIOrnIecKuil Oro-
nerens I'mppomernentpa Poccum BMecTe € IPOrHO30M TOAOBOrO XOAa
YpPOBHSI.
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Ta6nuua 8.3. Pe3ynbTaThl conocTaBneHns akTU4eCcKUX 1 NPOrHOCTUYECKMX
3HaYeHU N3MEHEHNS YPOBHSA 3a 6 neT (JonycTrMas NorpeLiHocTb 0 = 26 ¢M)

COCT;—gﬂeHMﬂ Ha KE)??)}:)HM Hy Hp Hy -Hyp Ongnjiﬂ:fa-
nporHo3a AaH NporHos
1991 1997 117 85 -32 -
1992 1998 112 96 -16 +
1993 1999 110 101 -9 +
1994 2000 107 123 16 +
1995 2001 98 126 28 -
1996 2002 95 111 16 +
1997 2003 102 100 -2 +
1998 2004 111 113 -2 +
1999 2005 123 113 -10 +
2000 2006 107 111 -4 +
2001 2007 113 103 -10 +
2002 2008 99 104 5 +
2003 2009 93 109 16 +

Ceepx0on2ocpounvie npoZHO3bl MEHOCHYUIL USMEHEHUA YPOGHA
Kacnuiickozo mops na cpoxu 6, 12 u 18 nem, cocmaenennvie ¢ 2014 2.
N0 6bIULEU3/10)ICEHHOT MEMOOUKe

@Donoeswiit npocnoz YKM na 6 1em

Jnuna ncxomnoro psaa coctasmia 68 net (19462014 rr.); pacueTHbIN

psn — 48 ner.

IMTapameTpbl KOPPEISAIUH:
R =0,960; o, = 25cm; §=11,43; S/Gy =0,45.

YpaBHEHHE PETrpecCuy, 110 KOTOPOMY PacCUUTaH MPOTHO3, UMEET BUT

6
S AH =-16,92B; +9,13B; +2,55B5 — 6,62B; +

n=1

+6,53B3 —25,00B) —6,17B] +4,54.

(8.12)

B ypaBHeHuM BepxHMI MHIEKC 0003HaYaeT HOMEp CEKTOpa, a HWKHUUI
— HOMep mpenukTopa (KoddduienTa paszaokeHus) B COOTBETCTBYIOIIEM

CCKTOPC.
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Ha puc. 8.14 mpencrasiien rpaduk GakTHUESCKOTO M pacueTHOTO XOja
HaKOIUIEHHBIX 110 6-JI€THUSAM CyMM TO0BbIX IpupameHuii YKM c¢ nporaozom
mo 2020 r., a Ha puc. 8.15 — dakTrueckuil X0 YPOBHS U IMPOTHO3 B a0Co-
JIFOTHBIX OTMETKaX.
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PaKT. = Pacyeru NPorHo3

Puc. 8.14. Xop dakTnyeckux n paccumTaHHbIX No ypaBHeHMo (8.12) Hakon-
NEHHbIX NO 6-NeTUaAM rogoBbIX NpUpaLLeHUn YpoBHS ¢ nporHosom Ao 2020 r.

-27.8 T T T T T T T T T T T T T T T T T T T T T T T T T T
] 3 o 3] o b B o e o "3 il o g )
) ] ) 3y ) o £ £ ) £ - . o~ .t o L
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daKxT. MporHos

Puc. 8.15. ®oHosbIn nporHo3 YKM go 2020 r., coctaBneHHbin B 2014 T.

CornacHO NMPOTrHOCTUYECKON OllEHKE TeHAEeHUMU u3MeHeHus YKM Ha
ommkaiime 6 net (mo 2020 r.), oKumaercss B MEPBOH MOJIOBUHE TEPHO/a
MOHWKEHHUE YPOBHS (110 OTHOIIEHHIO K YpoBHIO 2014 1.) B cpeanem Ha 10 cm
C JIOITyCTUMBIMH OTKJIOHEHUSMH B Mpenenax £7 cM C NOCIEAYIOIINM MOBbI-
nreHueM ypoBHA Ha 10 cM B Tex e JOmyCTHMbIX npenenax. Haubosee Be-
pPOSITHOE TIOJNIOXKEHUE cpeaHero ypoBHsS Mopst B 2020 r. coctaBut -27,61 M
BC, nnu 39 cm otHOCHTENBHO equHOTO HyJs Kacnuiickoro mopsi.
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@Donoewtii npoznoz YKM na 12 nem

Jnuna ucxonuoro psiaa cocraBmia 83 roxa (1931-2014 rr.); pacueTHsiit
psan — 48 ner.
ITapameTpsl KOppesuu:
R=0,926; §=18,43.
VpaBHEHHE perpeccuu, 10 KOTOPOMY PacCYMTaH MPOTHO3, UMEET BT
12
S AH =-11,7B§ +114B; +2,01B5 +16,40B] +
n=1 (8.13)
+550B7 +1,59B3 — 2,608/ —0,50.

Ha puc. 8.16 npexncraBnen rpaduk xoga GakTHISCKAX U BEIYUCICHHBIX
o ypaHeHHIO (8.13) HaKOIUIEHHBIX 10 12-JIE€THSAM CYMM TOJOBBIX TIpHpa-
menuit YKM c¢ nporaozom g0 2026 1., a Ha puc. 8.17 — dakTHuecKuii Xox
YPOBHS ¥ ITPOTHO3 B a0COJIIOTHBIX OTMETKAX.
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Puc. 8.16. Xop chakTnyecknx n paccumTaHHbIX No ypaBHeHuto (8.13) Hakon-
NEHHbIX NO 12-1eTUsiM rogoBbIX NPUPAaLLEHUA YPOBHS € NPOrHo3om Ao 2026 r.
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Puc. 8.17. ®oHoBbIn nporHo3 YKM Ha 12 neT go 2026 r., coctaBneHHbIN B
2014 .
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B cooTBeTCTBUM ¢ MPOTHOCTUYECKOW OLICHKON TEHACHIIMU W3MEHEHUS
ypoBHS Ha 12 jieT He oXXuAaeTcs pe3kux KonebaHuil ypoBHA. B Ommkaiiive
12 et ypoBeHb MOpS OYJET U3MEHSATHCS HE3HAYUTEILHO C HEKOTOPOU TCH-
nmeHnyen cHadana mangeHus (mo 2018 r.), a 3aTeM MOBHIIICHAS B THAMTa30HE
abcomrotHoi ormerkn -27,50 m BC — -28,00 m BC.

@Donoeswtit npocnoz YKM na 18 nem

JmmHa ucxomaoro psma coctaBmia 83 roma (1931-2014 rr.); pacuer-
HBIN psig — 36 Jer.

[MapameTpbl KOPPEISAIUH:

R=10,981; 5= 11,84.

YpaBHeHHE perpeccuu, o KOTOPOMY pacCUMTaH MPOTHO3, UMEET BHT

18
S AH =59,43B; —6,14B; +48,66B; —4,88B) +21,84 . (8.14)

n=1

PesynbraThl pacuera nokaszansl Ha puc. 8.18 u 8.19.
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Puc. 8.18. Xoa dakTnyeckux n paccumtaHHbIX No ypaBHeHwuto (8.14) Hakon-
NEHHbIX NO 18-NeTusaM rogoBbIX NPUPALLEHNIA YPOBHS ¢ NPOrHo3om Ao 2032 .

B cooTBeTcTBUM ¢ MPOTHOCTHYECKOH OIIEHKOW TEHICHIIUU W3MEHEHUS
ypoBHS Ha 18 JeT oxkuaaercs, 4To ypoBeHb Mops OyJeT Kojebarbes B mpe-
nenax ot -27,6 M BC mo -279m BC, mpuuem o 2018 r. Coxpanutcs
TEHJCHIINS HEe3HAYUTEIHHOTO MOHIKEHHS YPOBHS, TOCIE YEro XOJ YPOBHS
OyIleT UMETh HEYyCTOWYMBBIN XapakTep ¢ Kojebanmsmu oT -27, 3 M BC mo
-279m BC. B mpenemax 3ab1aroBpeMEHHOCTH MPOTHO3a HE OXKHUIACTCS
CHJIPHOTO TIOJTheMa WITK TaJieHns ypoBHs. B memom mo 2032 r. Oyzner coxpa-

HATBCSI OTHOCUTEIIbHAS CTa0MIIBHOCTD YPOBHS BOJIM3H COBPEMEHHOW OTMET-
ku -27,7 m BC.
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Puc. 8.19. ®oHosbivi nporHo3 YKM go 2032 r., coctaBneHHbii B 2014 r.

8.4. CepxoJrocpounslie Nporuo3sl ypoBus Kacnuiickoro mops
€ MCIOJIb30BAHHEM KPYIHOMACIITAOHBIX METEOPOJIOTHYECKHUX
napamerpos (Merox I'T'O)

[epseiii Bapuant Metoma [TO Obun paspaboran A.B. Memepckoii u
MLIL. T'onon B xonie 1980-x rr. u onyoimkoBan B 2003 r. [59]. OcHOBY Me-
TO/Ia COCTABIISIOT 2 dTamna: 1) pacyeT B3aUMHBIX KOPPETSIIUOHHBIX (hyHKITHIA
7(7) MeXIy NPEAUKTOPAMU M YPOBHEM MOPS B 3aBUCHMOCTU OT BPEMEHHBIX
CIABHUTOB T (B T0Zlax) C BBIABJICHUEM ONTHUMAJLHBIX HHTEPBAJIOB 3a0JiaroBpe-
MEHHOCTH (Zonr), IPH KOTOPBIX KOAPDUIIMEHT KOPPETSIUN 77 MEXAY KOH-
KpeTHbIMH TpeaukTopamMu U YKM pocturaer Makcumyma; 2) pacueT Mmpo-
THOCTHYECKUAX 3HAYEHUH YPOBHS MOpPS M0 MHOXKECTBEHHBIM YPaBHEHHSIM
perpeccur ¢ OpTOrOHANHM3aHMeld OTOOPAaHHBIX MPEAUKTOPOB C YUETOM HX
ONTUMAJBHON 3a0JIarOBpeMeHHOCTH. YeM Ooublie Tonr (YUCIO JIET), TEM Ha
00BN TIEPHOJ] BPEMEHH MOKET OBITh COCTaBJIEH CBEPXAOITOCPOYHBIN
nporao3 YKM. Uem GoJbiiie 3HAYCHUS Fonr, TEM HAJISKHEE TPOTHO3.

Peanmzanms 7aHHOTO METO/A TIPENICTABISIIA ONpeelIeHHbIE TPYTHOCTH
METOJMYECKOTO Xxapakrepa. lIpm pacuere B3aWMHBIX KOPPEISIIHOHHBIX
(YHKIMI HCIIOIB30BAIMCh KOHKPETHBIC 3HAYCHHUS YPOBHSI, a HE €ro mpupa-
IICHHS, TOCKOJIbKY TPH TMPOTHO3aX OOJBIION 3a0JIarOBPEMEHHOCTH
HEBO3MOKHO TIPEBBIYUCIATE KOJIeOaHUsT YPOBHS MOpPS OT rojia K roxay, Ko-
TOPBIE OMPENETISIOTCS MEKTOI0BON M3MEHIMBOCTHIO COCTABJISIFOIINX BOJTHO-
robananca. Bo3MOXeH MNPOrHO3 TOJIBKO HU3KOYACTOTHOTO KOMITOHEHTA
konebanuit YKM, T. e. mporHo3 ero tpeHaa. O4eBUAHO, UTO B pPsiax MOTEH-
[UANBHBIX TPEAUKTOPOB TakXKe [OJDKHA INPUCYTCTBOBATh TPEHAOBAas CO-
craBistomas. Takxke mpeCTaBIsIoOCh 1EIeco00pa3HbIM CIIIAUTh UCXOIHBIC
PAABI, HATIPUMEP, CKOIB3SIIMMU TS THICTHSIMI.
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YcoBepiiieHCTBOBaHHE MeTo1a Metepckoid 1 ['010/1 coCTOsI0 B HEKO-
TOPOM M3MEHEHHH COBOKYIMHOCTH MPEIUKTOPOB, MPOATICHUN PAOB MPEIHK-
TopoB 110 2014 1., a Taxke pacyeTe 3aBUCUMOCTEN MeXay MPEAUKTOPAMHU U
YKM. Crnucok mpeauKToOpoB U UX XapaKTEPHUCTHUK JJIS YCOBEPIICHCTBOBAH-
HOT'O METO0JIa CBEPXA0ITOCpOoUHOro nporuo3za Y KM npusenex B Tabim. 8.4.

Ta6bnuua 8.4. Cnucok NpeaukTopoB 1 MX XapaKTepUCTUKK ANs yCOBEpLUEHCTBOBAH-
HOro MeToZa CBEPXAONTOCPOYHOro NPOrHo3a ypoBHs Kacnuiickoro Mopsi

OntumaneHas
Ucxon- Mepnoa | sa6narospe- | OnTUMarnbHbie
MpeankTops Hbit | AMHa | ocpeaHe- | vepHocTb npe-|  3HaueHus 1
ron | PAA@ | HuA pe- | nuropos
AUKTOPOB
2 ‘ [ r 2

MepBas rpynna npeaukTopoB (71 = 6-12)

Yucno aHent ¢ hopmont | 1891 124 rog 6 6 0,82 | 0,72

umpkynsaumm W

Cubunpckuit Makeumym | 1900 | 115 XII-Il 8 8 | -0,28|-0,16

JaBneHus

Hucno AHeit ¢ myo- | 4q00 | 115 ron 6 5 | -06 | -048

KWUM LIMKITOHOM B

V panoHe Butensca

PasHocTu Temnepatyp | 1900 115 XII-l 12 11 0,60 | 0,32

Knto — NoagxasH

MHpekc CAK, suma 1951 64 XII-l 10 12 0,80 | 0,50
BTopas rpynna npeaukropoB (71 = 17-25)

JlenosutocTb 1900 | 115 rog 17 17 0,62 | 0,59

BapeHueBa mopsi

NHaekc roxHoro 1891 124 rog 22 5 -0,26 | -0,48

KonebaHus

MHpekc BopobbeBom 1949 55 rog 19 19 0,80 0,66

Mupekc CAK, neto 1951 64 IV-IX 25 12 -0,79 | 0,45

W3 Tabn. 8.4 BUIHO, YTO Cpeau OTOOpPAHHBIX MPEIUKTOPOB MPeodiiaaa-
10T JUIMHHBIE DPSJbI, YTO TMO3BOJIIET MAKCHUMHU3UPOBATH Tonr. VICKITIOUEHHE
cocraBnstoT psagsl uHAekca CAK  (ceBepoaTiiaHTHueckoe KojeOaHue)
(c 1951 r.) n paner nanexkca BopoOweBoii (¢ 1949 r.). Ilepuon ocpenneHus
MPEJUKTOPOB B TOJOBOM IMKJIE pa3HBIA: OT TOJIOBOTO JO CE30HHOTO,
mpuyYeM MpeodiiajaeT 3MMHUN CE30H, KOTJA IUPKYJISIIMOHHBIC IPOIECCHI
MPOTEKAIOT 00JIee UHTCHCUBHO.

Kpome Tabim. 8.4, xapakTepuUCTHUKH MPESTUKTOPOB TPEICTaBICHBI B BHUIIC
nByX cepuil pucynkos (puc. 8.20 u 8.21). B nmepBoii cepuu pucyHkoB (puc.
8.20) mpencTaBiCHbI MPOAHATM3UPOBAHHBIC MCXOHBIC PSJIbI MPEIUKTOPOB
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3a mepuoy ¢ Havana psaa u g0 2014 ., Bo BTOpO#i cepun (puc. 8.21) npuse-
JICHBI B3aMHBIC KOPPEISIIIMOHHBIE QYHKIIUH MEXy NpeaukTopamu u Y KM.
CIUIONIHBIE JTMHUM COOTBETCTBYIOT 3HAUYCHUS #(7) MEKIY HUCXOHBIMU Psia-
MU TipeauKTopoB U YKM. IlyHKTUpHBIE JIMHUM COOTBETCTBYIOT 3HAUEHUSM
7(7) MEXIy CKOJB3SNIMMHU TSITUJICTHUMHU CPEJIHUMH PSAOB MPEAUKTOPOB U
YKM
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Puc. 8.20. BpemeHHble pagbl NPeauKTOPOB A CBEPXA0SITOCPOYHOro NporHo3a
ypoBHs1 Kacnuickoro mopsi:
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Ha puc. 8.20 mpencTaBieHsI psIbL:

a) cpejiHee TOJ0BOE YUCIIO AHEH ¢ 3amaaHoi Gpopmoit mmpKysmu (1),
CKOJIB3SIIIME MATHIETHUE cpeaHue 3Toro psina (2), pag AYKM (3);

6) naBnenue (B orkiaoneHnsx or 1000 I'TIa) B y3i1e ¢ koopauHaTamu 50°
c.ur., 100° B.11. (BOMM3M KIIMMATHYECKOTO IIEHTPa CHOMPCKOTO MaKCUMyMa);

B) cpelHee TOI0BOE YHCIO AHeH ¢ rryOokum mukioHoM (N r.1.) B ms-
TOM paiioHe Burennca (a30pckuii MAKCUMYM);

T') pa3HOCTh 3HAYEHUH 3UMHEH TeMItepaTypsl Bo3ayxa Kuto—I'oaxasH;

)Z[) NHIACKCHI CAKXH_H (1) un CAK IV-IX (2),

e) nenosutocTh bapenuesa mops (1), ckonbp3sIIKeE TATUIETHUE CPEIHNE
atoro psana (2) m AYKM (3);

K) CpeHUE TOAOBbIE HHACKCH FOXKHOTO Konebanus 3a 1891-2014 rr.;

3) CpeJHHE TOAOBBIE WHAEKCH 30HAIBHOW LUPKYJSIUH B aMepHKaH-
CcKOM cekTope BopoObeBoil.

Ha puc. 8. 21 npuBeneHbl B3aUMHBIE KOPPEISIIUOHHBIC (DYHKIIUH:

a) 7(T) CpeAHero roJoBOro ymucia JHel ¢ 3amagHod pOpMOM LUpKYIIs-
mu 1 YKM (1), U1 CKONB3SIIUX MATHIETHUX CPEeTHUX 3TOTo psina (2);

0) r(t) naBienus (B orkinonenusx ot 1000 I'Tla) B y3me ¢ koopamHaTa-
mu 50° c.ur., 100° B.1. (BOJMM3HM KIMMATHYECKOTO IIEHTPA CHOMPCKOTO MaK-
cumyma) 1 YKM (1), 11t CKONB3SIIUX MATHIETHUX CPETHUX TOTO psina (2);

B) #(T) cpeaHero roI0BOTO Yncia JHEH ¢ TIyOokuM IUKIOHOM (N T.11.)
B IATOM paiione Burennca (azopckuit makcumyM U YKM) (1), mst cKoib-
3SIUX MATUIETHUX CPETHUX ATOTO psija (2);

r) 7(T) MEeXIy pa3HOCTSAMHU 3HAYCHWW 3WMHEH TeMIepaTyphl BO3IyXa
Kuto — I'onxasa 1 YKM (1), m1st CKOMB3AMAX MATHICTHHX CPETHUX Pa3HO-
cTell TeMmepaTypbl Bo3ayxa (2);

n) r(t) Mexxay uHaekcamu ceBepoariantndeckoro konebanus CAK xi.u
(1) m CAK 1vax (3) u YKM; miist CKOTB3AIAX TMATIIETHAX CPETHUX dTHUX WH-
JIEKCOB, COOTBETCTBEHHO, (2) u (4);

e) #(t) mexxay aenoButocThio bapennesa mops u YKM (1); mist ckoub-
3SIMX TATHICTHRX CPEIHUX 3TOTO psiga (2);

K) 7(T) MEXIY CpeIHUMH rOIOBBIMU WHAEKCAMHU F0’KHOTO KOJieOaHus 3a
1891-2014 rr. (1) u YKM; i nATHIETHUX CPEIHUX Psjia UHIACKCOB FOIKHO-
ro kojeOanus (2);

3) 7(T) MEXIy CPEIHUMH TOJOBBHIMH HHICKCAMH 30HAITLHOW IHUPKYII-
UM B aMEepUKaHCKOM cektope BopobbeBoit 1 YKM (1); To ke, HO s
CKOIIB3SIIIUX MATUICTHUX CPETHUX MHIEKCOB (2).

Amnamuz puc. 8.21 CBHAECTENBCTBYET, YTO IO aOCOIIOTHOW BEIMIMHE
3HauYeHHs 7(T) U CTIIAXEHHBIX PSIOB MPEIUKTOPOB OOJIbIe, YeM /s He-
CTTIXKEHHBIX. JTa 3aKOHOMEPHOCTH BOOOIIE XapaKTepHA I PSAA0B KOd(-
¢unmeHToB Koppessiunu, uto otMedeHo C.H. Ponnonoseim [77], a Brocien-
cteu B.H. ManununbiM [57].
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Puc. 8.21. BaanmHo-KoppensaunoHHbIe yHKLMN MeXay NpeankTopaMu 1 ypoB-
HeM Kacnumnckoro mopsi: #1(T) ucxodHbIx psagos npeamktopos n YKM (1); r2(T)
PSAOB 5-NETHUX CKOMb3SLNX CPpeaHNX 3Ha4YeHun npeguktopoB 1 YKM (2).
3Be3goyvkamm 0603HauYeHbI ONTUManbHble 3abnaroBpeMeHHOCTY T NPEAUKTO-
poB.
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Kak yxe ormewanoch, cpeau OTOOpaHHBIX IMPEIUKTOPOB (Tadm. 8.4)
npeobuanarT JumHHbIe psiabl (¢ 1891-1900 rr. mo 2014 1.), 4TO MO3BOJISIET
Ha/IesAThCA Ha BBISBIICHHE HAUOONBIINX 3HAYCHUH 7, T. €. HA BO3MOXKHOCTb
nporHo3a YKM Ha MakcHUManbHBIHA I TaHHOTO METOJIa IEpHO IPOTHO3HU-
poBaHusL.

CIMCOK MPEAUKTOPOB COCTABISIICS Ha 0a3e JINTepaTypHBIX HCTOYHUKOB
1 00X COO0pakeHu 0 (hakTopax, KOTOpbIE MOTYT ONPEAEIATH KOJIeOaHHs
ypoBas Kacnusi. OnHako uMeeTcs psifi 00CTOSITENBCTB, 3aTPy THSIOIIUX STOT
otbop. B mopamistomeM uncine myOIMKALMA paccMaTpUBAalOTCS CHHXPOH-
HBIE CBSI3W MeXIy BiustommMu daktopamu 1 YKM. A mporHo3 YKM Ha
MHOTO JIET BIEpe] JODKEH 0a3HpoBaThCs Ha JIOJNTOBPEMEHHBIX ACHHXPOH-
HBIX 3aBHCHUMOCTSX YPOBHS MOpSI OT HPEALIECTBYIOIINX THAPOMETEOPOIIO-
IMYECKHUX YCIIOBHH M, BO3MOXKHO, OT BHE3€MHBIX (haKTOpOB. Spkum npume-
poM siBnsieTcst uHTepecHas crates I.H. [lanuna u ap. [72], B koTopoi npo-
aHAJIM3UPOBaHbl MH(OPMATHUBHBIE CBS3M IIEPHUOAOB IOABEMA M MaJEHUS
YKM c¢ Bnustrompmu  ¢aktopamu (mpenuktopamu). OmHAKO STH TECHBIE
KOPPEJSILMU MTOJYYEHBI sl CHHXPOHHBIX CBS3€H U HE MOTYT OBITH OCHOBOM
JUISL TOJATOCpOYHOro nporHo3a YKM, nockoiabKy HEM3BECTHO, KaK 3TH 3aBH-
CHUMOCTH TPaHC()OPMHUPYIOTCS B JAJbHEHIIIEM U HACKOJIBKO HA/IEKHO MOXKHO
paccuuTaTh OyAyIire 3HaYeHUs IPEIUKTOPOB.

OTto0OpanHbie peIuKTOPHI (Tabu. 8.4) paszaencHbl Ha JBe TPYIIILI B 3a-
BHUCHUMOCTHU OT ONTHMAJIBbHON 3a0/1arOBpeMEHHOCTH NMPEIUKTOPOB. B mepBoii
rpymIie NpeIuKTOpoOB 7 MeHsieTcst oT 6 10 12 net (IpeAnKTOpBI CO CPEAHUMHU
caBuramu 1o 7). Bo BTOpo# rpyrime npeauKkTopoB 7 MeHsercs ot 17 go 25
neT (IPEeTUKTOPHI ¢ OONBIIMMH CABUTAMU TI0 7). 3HAYEHHUS 7» B Tabd. 8.4 u
omnyOIMKOBaHHBIE paHee [59] B OCHOBHOM ONM3KH IOpYT NIPYTy, HO €CTh U
UCKITIOYeHHs1 (pa3HOCTh TemmepaTypsl Bozayxa Kuto — ['onmxaBH, rogosoe
YUCIIO JHEH ¢ TIIyOOKUM ITUKIIOHOM).

Hwxe paccMOTpeHBl XapaKTEPHCTHKH KpPYMHOMACIITAOHBIX Mapamer-
POB (IPEAMKTOPOB) M B3aUMHbIE KOPPEISLHOHHbIE (YHKIMHA MEXIY KpYII-
HOMAacIITaOHBIMHU KJIMMAaTHYECKUMU ITapameTpaMu U ypoBHeM Kacmuiickoro
MOpA.

Yucno owueii ¢ 3anaonou popmoii yupkynayuu W (no Banzenzeiimy)

3amagHas popma MUPKYISIIUA W IIMPOKO HCIIONB3YeTCsl B paboTax 1mo
KIIMMATOJIOTHH KaK HMUPKYJSIFOHHAS XapaKTepUCTHKA, OMPEIeNsIomas mo-
TOKHM TeIUIa W BJIard U3 ATJIaHTHUKU Ha Tepputopuro EBpomnsl u 3amanHoit
Cubupu (no Enuces). [Ipu cunpHOM 3aBucuMoctrt YKM 0T MOTOAHBIX yCITo-
BUU Ha 3TOH Teppuropuu (T. e. oT 3HaueHuit W), (r1 = 0,82; r» = 0,72) ata
CBSI3b NPOSBISETCA B TEUEHHE KOPOTKOTO O6-JIETHETO MEpHOAa BPEMEHHU
(7onr = 6). TloBTOpsieMOCTh umMcHa NIHEH C W MOMXKET WCIONB30BaThCS B
CBEPXIOJITOCPOTHBIX MPOoTHO3ax Y KM, XOTs 1 Ha HEOOJIBIIIOH CPOK.
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Cubupckuii Maxcumym 0ae1eHus — ce30HHan (3UMHA)
XapaKmepucmuKka YupKyiayuu

Ha puc. 8.20 6 mpuBeneHbl psiibl TOJAOBBIX 3HAUYEHHH MaBICHHUS 3a
1900-2014 rr. B y3ne ¢ koopaunatamu 50° c.ur., 100° B.1. BOMM3U cuOuUp-
CKOTO KiImMaTmdeckoro mMakcumyma (B oTkinoHeHusx ot 1000 rlla). Yerko
MIPOCIIEKUBAETCS] TEHACHIINSA K POCTY MABJICHUS B IEHTPE CHOMPCKOTO IeH-
Tpa nericteus armocdeps! (IIJIA) ¢ 1980 mo 1985 r. ¢ MakcMMaIbHBIMU 3HA-
qeHUsIMA B KOHIlE 1960-x — Havane 1970-x rr. OOHAKO B OECATUIETHUE C
1990 mo 2000 r. HameyaeTcs TeHASHIMS K ocltabienuto storo IIJIA, a ¢
2000 mo 2014 r. BHOBB €T0 YCHUJICHHE.

B MeToauueckoM IIaHe BOMPOC 00 OMpENesICHHH TOJIOKEHHS LIEHTpa
CHOMPCKOTO MaKCHMMyMa HeoqHO3HaueH. B XX Beke meHTp CHOMpPCKOro
MaKkCHMyMa M €r0 XapaKTEepHUCTHKH (aBJIeHWE W KOOPAMHATHI) OTpeaes-
JIUCh BU3yaJIbHO 1O CMHONTHYECKUM KapTaM. [loaTomy monoskeHue neHtpa
cubupckoro IIJIA Obuto TUTaBarOIIMM MO MecsaM W rojxam. B Hacrosiiee
BpeMsI TIOJNIOKEHHE I[EHTpa CHOMPCKOTO MaKCHMyMa yCTaHABJIMBAETCSA IIO
JTAaHHBIM B y3J1aX CETKH.

AHanu3 AByX cHoco0OB HaxoxaeHus HeHTpa CHOMPCKOro MakcuMyMa
TaeT pa3HbIe pe3ybTaThl, 0COOCHHO B mocieanue 14 mer. Bo BTOpoMm orie-
HOYHOM JI0KNazie Pocruapomera mo u3MeHeHUIo kimMata [21] ObLIO TMOKa-
3aHO, YTO IO JaHHBIM Ha CTaHLUSX JIaBICHHE B LIEHTPE CHOMPCKOTO MaKcH-
mymMma mociie 2000 r. mpooKaIo YMEHbBINATHCA, a M0 JaHHBIM B y3me (50°
c. mr., 100° B. 1.) BOMU3W KIMMATHYECKOTO MaKCHMyMa IaBJICHHS) MTEPHOI
MaJieHus JaBJICHUS B IIEHTPE CMEHWICSA NMEPHOJOM €ro 3alojJHEHHs. JTo
BeChMa BaKHBI MOMEHT, IPUYEM TI0 BEIIMYHMHE 71 (KOPPEJIAIHs JaBICHUS B
nenTpe cubupckoro IIJIA m YKM) mepsriii cioco6 Gonee nmHPOpMaTHBEH
(r1 =-0,61) no cpaBuenuro co BTopeM (1 = -0,28). Tem He MeHee B naHHOU
paboTe WCHONB30BaH BTOPOH crocod kak Oonee (opMaIr30BaHHBIN
(Tabm. 8.4).

K.B. KonaparoBuu [48] OTBOAMT CHOMPCKOMY aHTHIMKIOHY CyIIe-
cTBEeHHOE MecTO B noBblieHMH YKM B 1978-1995 rr. Ilo ero MHenuto, npu
OTIpeIeICHHONW Pa3HOBUAHOCTH CHHONTHYECKUX IPOIECCOB B IEPHOI BO-
crouHoi popmel nupkysnun (o .5, Banrenreiimy) cuOupckuii aHTHIHK-
JIOH CMeEIIaeTcsl K 3amaay ¢ oOpa3oBaHHEM IpeOHsS BBHICOKOTO AABJICHUS K
ceBepy ot Kacmuiickoro u UepHoro mopeii. Hanmane takoro rpe6GHs 3amep-
KUBAeT CMEMICHNE IIUKIOHOB K CeBepy, YTO MPUBOIUT K BBITIAJICHUIO OCa]l-
KOB Ha akBatopusax AzoBckoro, Yepnoro u Kacnuiickoro Mopei 1 moBsblie-
Huto ypoBHs Kacnus.

AHanu3 B3aMIMHBIX KOPPETSAIMOHHBIX (DYHKIUH MEXIy HaBIIEHUEM B
IIEHTpe CHOMPCKOTO aHTHUITMKIOHA 3uMoii 1 YKM (puc. 8.21 6) moka3siBaer,
YTO 3Ta 3aBUCHUMOCTh OTpHIIaTE€IbHA TOYTH BO BCEM JHama3oHe 7. JTO
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03HAYAET, YTO CHIFHOE Pa3BUTHE CHOMPCKOTO aHTUITUKIOHA COTIPOBOXKIALT-
cs Hu3kuM YKM, u Hao6opot. JlefcTBUTENFHO, CaMOe HU3KOE JIaBICHHUE B
LeHTpe cubupckoro makcumyma (cm. puc. 8.20 6) HaOIONATOCh B KOHIIC
1990-x — nauvane 2000-x rr., korna YKM nmen BBICOKHE OTMETKH, XOTS U
Huxke, yeM B Hadasie XX Beka. HanGosiee BhICOKOE NaBiCHHE B LIEHTPE CH-
OMPCKOT0 MaKCUMyMa MPHUILIOCH Ha KoHel 1960-x — Hagano 1980-x rT., KO-
r1a YpOBeHb MOps ObUT caMbIM HHM3KHMM 3a mociemdee 100-metme. Takum
00pazoMm, TI0 HalllUM JaHHBIM, THIIoTe3a KoHapaToBiua He TOATBEPKAAETCS.

Huoekcovt anmuyuknonuunocmu Bumensca 6
AMmIaHmMuUKO-e6pOneiicKoMm ceKkmaope.
Yucno oueii ¢ 21ypoKkum yukionom ¢ 5 paiione Bumenvca

WNunexkcsl antunukinonnyHoctd Burensca [18] B BocbMu paiioHax at-
JIAHTHKO-EBPOMEHCcKOro cexropa (cM. puc. 8.3) U UX H3MEHUYHBOCTH Ha TPO-
TsokeHnH XX B. moapoOHO paccMmoTpeHbl A.B. Memepckoit u ap. B [61].
HamoMHNM, 9TO MHIIEKCHl aHTHIUKIOHHYHOCTH, WIH YACI0 nHEH (N,) ¢ aH-
TUIUKIOHUYECKON IMPKYIANAEH B MECSIl, HaxXxomATcs B (yHKIIMOHAIBHOM
CBSI3M C YHUCIIOM JHEH C NUKIOHUYECKOU UpKyisnued (Ny), T. €. Ny + Ny =
N, rne N — uuciio J1HeH B MecsIle.

B [61] ObUIO MTOKA3aHO U KOJHMYECTBEHHO OIEHCHO YMEHBIIICHUE YHUCIIa
JHEH C aHTULUKIOHUYECKON LUpKyJsiued B TeueHue XX B. BO BCex paio-
Hax Butenbca, kpome paitona 2 (bapenmeso mope). 3a 1901-1995 rr. aT0
yMeHbleHne cocrasmio 50 aueit (24 %) B paifoHe a30pCKOr0 MakCUMyMa,
47 nueti (31 %) na ceBepe EBpomnsr; 38 mueit (17 %) Ha rore 3anmagnoit Cu-
Oupu. PaccuntaHbl M MpoaHAIM3UPOBAHBI CHHXPOHHBIE CBSI3U N, Ha ceBepe
EBpomnsl u Ha rore ETP ¢ ocankamu u temneparypoii Ha Bogocoope Bonru.
Oco0eHHO TecHBIE KOPPEIALMOHHBIE CBA3M MEXIy N, W OcagKkaMu Xapak-
tepusl s tora ETP. 3necs B mocnennem 30-netun XX Beka r = -0,7 — -0,8
3UMOH | r = -0,4 OCEHBIO H JICTOM.

Onnako i 1enned 10arocpouHoro mnporaoza YKM HeoO0XoauMo HalTH
ACUHXPOHHBIC 3aBUCUMOCTU MEKIY N, U METEOPOJIOTUYECKUMH BEIMUYNHAMU
Ha BomocOope Bonru mubo mexny N, 1 YKM. B manHo# paboTe UCImonn30-
BaHO JIMIIb TOJOBOE YHUCIIO JHEH C TIIyOOKUM IUKIOHOM (Nr,) B paiioHe
a30pCKOTO MakcuMmyMa (coriacHo Burenbcy, mox TiyOOKMM MOHHUMAeTCs
LMKJIOH, JaBlieHWe B LeHTpe Kortoporo He mpesbimaer 990 rlla). Ha
puc. 8.20 B, rie nmpeACTaBiIeH MHOTOJETHUHN Psil 3TOTO MPEAUKTOPA, XOPOLIO
MIPOCIIEKUBACTCS yBeNWdeHne N;, B TE€UEHHE MEPBOW MOJOBHHBI CTOJETHS
W YMEHBIIIEHHE BO BTOPOM € MakcUMyMoM B KoHie 1950-x u Hauaie
1960-x rr.

AHanmu3 B3aUMHBIX KOPPETAIMOHHBIX (GYyHKIUH (puc. 8.21 B) Mexmy
Nrq B 5 paitone Butensca 1 YKM (1903—-1974 11.) yka3bIiBaeT Ha MpeuMy-
IIECTBEHHO OTPHUIATENFHYI0 KOPPETAINI0 MEXIY pacCMaTpHBa€MbIMU
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psagaMu, T. €. 4eM OOJIbIlle TIOBTOPSEMOCTh TITyOOKHX ITMKJIOHOB B 5 paiioHe
(uem cnabee a30pCKUiA aHTUIIMKIIOH), TeM Hike Y KM.

O0bsacHenue 3ToMy (hakTy MOKHO HaiiTu B pabdote H.A. benunckoro u
I'.Il. Kayimanna [13], B KOTOpOH IMOKa3aHO, YTO IPEIIOKCHHBIE aBTOpaMH
WHTErpajJbHble WHAEKCHl LUPKYJISALIUM (Ha OCHOBE WHAEKCOB Burtennca)
MMEIOT 3€pKAJIbHBIM X0 HaJl OKeaHOM M Haj cylieil. B vactHocTH, B [13]
MoJTydeHa TecHast oOpaTHasi 3aBUCUMOCTh (# = -0,95) Mexay MHTeTpaIbHBIM
WHJIEKCOM aTMOC(EepHON UPKYJISINU B 5 paiione Butenbca (a3opckuii Mak-
cumyM) 1 YKM nipu onepexeHHH psaja WHAEKCAa OTHOCHTENLHO psaga YKM
Ha 5—6 5eT (MHTerpabHBIA MHIEKC IMUPKYISIIHA TeM OoJblie, 4eM OOoIbIIe
IUKIOHUYHOCTh). AHanmu3 puc. 8.21 B MO3BONSAET HAUTH Tomr (6 JIET) W
Torr (-0,6) IJIT TIPOJUIEHHBIX MCXOMHBIX PSIIOB MHACKCA BUTenhca M UCIIONb-
30BaTh UX B IPOTHO3€ B KAUE€CTBE MPEIUKTOPOB.

TopuzonmanvHble Zpaduenmosl memnepamypsl 6030yxXa «H02 — ceéepy
6 Cesepnoii Amnanmuxe. Paznocms memnepamypul 6030yxa mexicoy
Mmemeocmanuyuamu Kumo u I'ooxaen

W3BecTHO, YTO IpafiueHThl TEMIEPATyphbl BO3AyXa IOJIIOC — 3KBAaTOP B
3HAQUUTEIIPHOW Mepe OIpeAeisaoT OapuuecKue TIpajueHTbl U XapakTep
aTMOCc(epHBIX IPOLECCOB, YTO B MOJNHOHW Mepe oTHocuTcs K CeBepHOii
ATrnaHTHKE.

s pacdera rpagueHTOB TeMIeparypsl Bo3ayxa B CeBepHOU ATIaHTH-
ke K.M. Jlyrunoii b1 chOpMHpPOBaHBI PSIIIBI CPETHEN MECSIYHON TeMIiepa-
Typbl Bo3yxa 3a 1901-1998 rr. Ha cneayromux MeTeopoJOTHYECKUX CTaH-
nusx: PevikpsiBuk, ['ogxasH, ['ubpanrap, Jlakap, Kuto. JIBe nepBbie u3 me-
PEYHCIICHHBIX CTAaHLUN PAcIOJIOXKEHBI B CEBEPHBIX pailoHaX M XapaKTepH-
3YIOT METEOPOJIOTMYECKHE YCIOBHUs Ha 3amagHoM noOepexne ['peHnmanmuu
(l'omxasu) u Ha o. Ucnanmus (PelikpsiBuK). Tpu ocTambHBIe CTAHIIUU — FOXK-
Hble, mpudeM cT. Kuro pacnonoxeHa B 3xkBaTopuanpHOH 30He FOxHOrO mno-
TyIIapus.

Ha obeux ceBepHbix cranmmsax (PelikpsBuk, ['ogxaBH) XOpoIio mpo-
cnexuBaercs norerieHue 1930-1940-x 1T. ¢ mMOCEyIONTUM TIIABHBIM T10-
HIDKEHUEM TEMIlepaTypbl Bo3ayxa B KoHLe XX Beka. Ha rore, B paiioHe
craniuii ['ubpanrap u Kuto, TemnepaTypa Bo3ayxa OT Hayajla BeKa K €ro
KOHIIy BO3pacTajia, TaKk 4YTO HauOoblias CPEAHErof0Basl TeMIepaTrypa Bo3-
nyxa, Habmogasmasica B 1980—1990-x rr., npesbicuna npumepHo Ha 1,5 °C
CPEIHEroI0BYI0 TEeMIIepaTypy B Hadaie Beka. [loBbIIIEHHE TeMIepaTypsl
BO3/yXa Ha I0KHBIX CTaHIMAX B KOHIE XX BeKa, BO3SMOXHO, CBSI3aHO C SB-
neHneM Oib-HHHBO, MOBTOPSEMOCTh KOTOPOTO CYILECTBEHHO BO3pOCia B
3TOT mepuoA. X0A CPeIHEroJOBOM TeMIepaTypsl Bo3myxa Ha cT. [lakap He
COIJIaCyeTcs C XOJIOM Ha JIBYX JIPYTHX F0)KHBIX CTaHILIMSAX.
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B3anmHast xoppensiunoHHas (YHKOMS MEXIy Pa3sHOCTBIO Af 3UMHEH
TeMrepatypsl Bo3ayxa B Kuro m ['omxaBHe momoxkutensHas (puc. 8.21 1),
T. €. ueM OoJblue Af 1or — ceBep, TeM Bhllle ypoBeHb Kacnus. Orta 3aBucu-
MOCTb COXPAaHSETCS B TEUCHHE BCEI'0 PACCMOTPEHHOTO NEPHOJA, JOCTHUIast
MakcuMyma kodddummenta koppemsuuu  (r=0,6) mpm =12 ner
(puc. 8.21 r), 1 ObLIa UCTIONB30BAHA B TAIbHEHIIIEM.

Huoexc cesepoamianmuiuecKozo KoJjlebanus

B mepBom BapmanTe MeToma OBUTH UCIIONB30BaHbI psaasl HHAeKca CAK,
npuBeneHHble B [87]. B mocnenyromye rofpl omyOJuKOBaHB MHOTOYHC-
JICHHBIE PabOTHI, B KOTOPBIX OlleHeHa cyniectBeHHas poinb CAK B aTmo-
cdepHBIX mporneccax Ha Tepputopun EBpasmm, B ToMm umncie Han Kacrmem
[11, 22, 53, 57, 64, 71, 87]. B uactHOCTH, Ha Tepputopun Poccuu Gosbimoe
BIIUSHUE Ha TOCICIYIOIIUNA PEKUM TEMIIEPaTyphl OKa3bIBAIOT 3UMHHE 3HA-
yerns uHaekca CAK. B gucno npemukropo (Tabum. 8.5) BKIIOYEH WMHIEKC
CAK 3a nmexabpb-heBpans (puc. 8.20 ;). 3umHee CAK 0coOeHHO CHIIEHO
BiusieT HAa YKM (1 =0,8) mpu 7= 10 net (puc.8.21x). CAK B Temmsrii me-
pHoa (ampenb—CeHTsA0ph) 0Ka3aJoch He MeHee WH(POPMATHBHBIM B OTHOIIIC-
Huu Oynymero m3menenuss YKM (7 =-0,79) npu odeHb OOJIBIIIOM CIIBUTE
o 7 (7= 25 ner).

Jeoosumocmsv bapenyesa mopsa

PerymnsipHblie KpyriorouuHbie HaOMIOACHNA 32 JEIOBUTOCTHIO B 3amajl-
HBIX paiioHax ApKTHKH ObUTM Ha4daThl B 1934 r. MeHee Hafie)KHbIe JaHHbIE, B
OCHOBHOM IIO pe3yJibTaTaM HaOJIOAEHUH C CyZ0B, UMEIOTCS C Hadajia Beka,
HO TOJIBKO 3a TEIUIBIN mepuo — ¢ Mas 1mo aBrycT. B.®. 3axapos [42] BoccTa-
HOBHWJI psAABl CpefHEN roloBOW JIeAOBUTOCTH bapeHieBa Mops U ceBepo-
eBporeickoro 6acceiina ¢ Hadana XX BeKa, HCIOIb30BaB KOPPEISLHOHHbIE
3aBUCHUMOCTH MEXIY CPEIHErOJ0BON JIEJOBUTOCTHIO M JIENOBUTOCTBIO TEIl-
JIOTO TIePHOo/Ia 110 TAHHBIM HAOJFOIEHHH 32 BTOPYIO MOJIOBHHY XX BeKa.

B nepuog ¢ Hayana XX B. mo Hauano XXI B. miowans asa08 bapeniie-
Ba Mops cokparuiack B 1,9 paza (puc. 8.20 e). BzauMHbIe KOppeIAIIHnOHHBIC
(GYHKIMU MEXIy JeoBUTOCThIO bapennieBa mopst 1 YKM, paccunraHHbie 3a
nepuoa ¢ 1900 mo 2014 r., BEIABWIM HMX MOJOXKHUTEIBHYIO KOPPEISLHIO C
Forr = 0,62 TipH Tonr = 17 meT (puc. 8.21 e). Bkian nemoBuroctu bapeniiena
MOpsi, KaKk IpeAuKkTopa u3MeHenus: Y KM, 10BOIbHO 3HAUHTENEH.

Ha cBs3pb nenoBeix ycinoBuid B ApkTuke ¢ ypoBHeM Kacnuiickoro mopsi,
KaK M3BECTHO, BriepBbie 00patui BHUManue JI.C. bepr. M3 MHOrO4YHCICHHBIX
MOCIIEAYIOIINX myOJIMKaui MOJKHO OTMETHUTD MoOHOTrpaduio
C.H. PogmonoBa [77], B KOTOpOH OOOOIIEHBI Pe3yJIbTAThl HCCIIECIOBAHUIH
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MHOTHX aBTOpOB. B 3Toil MoHOrpadmu mokazaHo, 4yTo moBeimeHHe Y KM
XOPOILO COTacyeTcsi ¢ MOXOJOJaHueM KIIMMaTa, OCJIablieHneM 30HaJbHOM
LUPKYJISALUY, CMEIICHHEM TPAaeKTOPUHM LMKIOHOB K IOTY, YTO HPHUHOCHUT
ocanku B Oacceitn Bonru. [Tormkenne YKM MpoucxXoauT Ipu MOTEIUICHUN
KJIUMaTa, YCUJICHUH 30HAIBHON HUPKYJISIUY 332 CYET YMEHbBIICHHUS MEPUIH-
OHAJBHBIX T'PAaMEHTOB TEMIIEpaTypbl, CMELICHUs K ceBepy lcmanackoro
MHUHHMMYMa 1 a30pCKOr0 MaKCUMyMa.

Huoekc IOscnozo konevanusn (FOK)

Nmerotrcss nBa cBoero poxa uneHtpa aedctBus FOK:  1oxHO-
TUXOOKEAHCKUI M aBCTPATMHCKO-WHAOHE3NHCKUH, B KOTOPBIX MEXKIOJ0BAas
W3MEHYHBOCTH TOJIEH MPU3EMHOr0 JaBJICHHUS, BETPA M OCAAKOB MUMEET TPO-
TuBONONOXKHBIE 3HAaKU [85]. Muaekcel KOK 0OBIMHO paccUMTHIBAIOTCS Kak
HOPMHUPOBaHHBIC Ha CPEJHME KBaIpaTUYECKHE OTKIOHEHHS Pa3HOCTH Cpell-
HHUX MECAYHBIX aHOMaJIMK MPU3EMHOr0 JlaBlieHus Ha 0. Tautu u B [lapBuHe,
KOTOpBIEe pacnojoxensl BOMM3u neHtpoB neiicteus HOK. [To abcomoTHBIM
3HaueHnsiM uHAeKch KOK pa3nmuatorcs, Tak Kak pa3Hble aBTOPHI UCIOIB3Y-
10T i pacueta FOK HOpMBI IPU3EMHOTO aBiIEHUsS 3a pa3HbIe Mepuosl. B
JMaHHOHM paboTe HUCoib30BaHbI paasl HAEeKcoB FOK, omyOnukoBaHHbIE AB-
CTPATUHACKIM METEOPOJIOTHIECKUM 0ropo
(/http://www.bom.gov.au/climate/current). Ha puc. 8.20 x mpuBemeH psn
naaexcoB FOK 3a 1876-2014 rr. Ilonoxwurensapie 3HaueHwust uHAeKca TOK
COOTBETCTBYIOT OOBIYHOMY Pa3BUTHIO TIPOIIECCOB, KOTJa JaBICHHE Ha
0. Tautu BeILIE, yeM B JlapBune. IIpu 3TOM Macchl TEIJIOW BOABI HOJ BIIHSI-
HUEM TIaccaToB ITEpeHocATCs OT mobepexbst FOxHOW AMepuknu Kk ABcTpa-
JUU. AHOMAJIbHO CHJIBHOE Pa3BUTHE TAKOTO THUIA THIPOMETEOPOTIOTHUECKIX
MPOIECCOB MOTy4nsio Ha3BaHue Jla-Hunbs.

Otpuniatenbubie 3Ha4eHuss FOK cOOTBETCTBYIOT TakoMy OapU4ecKOMy
TIOJTI0, KOT/a JaBJieHue Ha 0. Tautu Hibke, yeM B JlapBuHE, 9TO COMPOBOXK-
JlaeTcsl MEPEeHOCOM TEIUTBIX BOJ OT ABCTpainu K nobdepexpto FOxkHoit Ame-
PUKH U PacHpOCTPaHEHHEM UX Ha BCIO TPOIUYECKYIO 30HYy THXOro okeana.
AHOMAaNFHO CHIIBHOE Pa3BUTHE THIPOMETEOPOJIOTHIECKHUX MPOIIECCOB 3TOTO
THIIa U3BECTHO KaK siBIeHUE Dib-HUHBO. DKCTpEMaNTBbHO CHIIHHBIC SBIICHUS
One-Huabo orMeyanuch B koHIlE XIX — Hauasie XX Beka. CHIbHBIE ABJIC-
Hus Onb-Huapo Habmoaunacs B 1982—-1983, 1992-1994 u 1997 rr. [85]. Ha
¢done konedanuii nnaekca FOK nepuon ¢ cepeaunnt 1970-x rr. 10 koHma XX
BeKa BBIJEINISETCS MOBBIIIEHHOW MOBTOPSEMOCTHIO sBIeHHH Onb-HuHbo, a
CJIeIOBATEIHHO, TIOBHIIIICHUEM TEeMIIEPATyPhl BOJBI B TPOMUUYECKOM 30He Tu-
xoro okeana. B Hauane XXI Beka npeoOnanaer sinenue Jla-Huabs.

B onpenenennoit Mepe siBneHue Iab-HUHBO CBA3aHO TakKe ¢ THAPOME-
TEOPOJOTHUECKUMU Tporieccamu B CeBepHOM ATIAHTUKE, O YEM CBUJCTENb-
CTBYET psII ITyOJMKaIii. YCTaHOBIEHA CBS3b SBJICHHNA Oib-HuHBO C
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TPACKTOPUSIMH W WHTEHCHUBHOCTHIO IWKIOHOB B CeBepHO ATJIaHTHKE
[104,105], a Takke 3aBHCUMOCTh AHOMAIMM MEPUAMOHAIHLHOTO IEepeHOCca
teria B CeBepHOU ATIIaHTHKE OT coObITHi Dnb-Hunbo [65]. Uto kacaercs
BIUSHUS Onb-HUHBO Ha aHOMaNWM TeMIepaTrypbl BO3[AyXa M OCaJIKOB Ha
tepputopun CHI', To 0HO HE3HAYUTENHHO MOBCIOY 32 UCKIIIOYEHHEM paiio-
Ha Oxorckoro Mops, KaBkasza u Cpenneid Azuu [38].

B [100] BepBbie pacCMOTPEHBI KOPPEAUOHHBIE CBSI3U MEXIY CpE-
HETOZI0BOM TeMIiepaTypoi BOJbI B TPOITMYECKOH 30He THXOro okeaHa 3a Ie-
puox ¢ 1903 mo 1994 r. m mpupamenusmMu YKM B creayroomeMm Toxy
(7= 1rom). Obnacte Hanbosee cunbHOU Koppemsimuu (r = 0,4 ... 0,5) pacrmo-
JIO)KEHA B IEHTPANBHON YacTh TWxoro okeana. UeMm cuibHEe pa3BUTO DJib-
Hunpo, Tem Gonplie nojgoxutenbHble npupamesns Y KM.

OTH 3aBUCHMOCTH TIOATBEPIKIAIOTCS HAIIMMU pacueTaMH B3aWMHBIX
KOppeIsIIuOHHBIX (QyHKIMI Mexnay wmHmekcoM FOK m YKM (cm. puc.
8.21 x). OgHako 3HAYMMBbIE KO(PQHUIMEHTHI KOPPEIALUN MEXKAY paccMat-
pPUBAaEMBIMU XapaKTEPUCTUKAMU yAAJIOCh MOJYYUTh JIMIIL JJI MEPHOAA C
1935 mo 2000 r. B 3HaunTEIHLHON MEpe OHU ONPEACIIIIOTCS COBIAJICHUEM T10
BPEMEHH TIIOBBIIIEHHON IOBTOPSIEMOCTH sBiIeHHsA Oib-HUHBO ¢ pocTom
YKM B nocnennue 20 et XX Beka.

Huoexcol unmencueHoCmu 30HATbHOU U MEPUOUOHATIbHOU YUDPKYJ15-
yuu Hao amepuxanckum cexkmopom Cesepnozo noayuiapus (UHOEKCbl
E.B. Bopoowveesoii)

B cepemnne XX Beka A.JI. Karr [46] pa3paboTair HHIEKCH 30HATHLHOU H
MEPUANOHATBHOW THUPKYJSHU. [jisi BBIOpaHHOW 30HBI MHAEKC 30HAJIBHOM
LOUPKYJSIUA ONPEneNsuics KaKk pa3sHOCTh YMCla MepeceyeHuil m3zobapamu
MEpHIMaHOB C 3aIa/ia Ha BOCTOK U C BOCTOKA Ha 3amaj Ha eIUHHILY PaccTo-
SIHUS, T. €. YACTbHBIA TPaIMeHT JTaBJICHUSI.

30HaANBHBIC U MEPUIMOHAIILHBIC HHJIEKCHI Kalla MoAroTOBICHKI JJis at-
JIAHTHKO-EBPOMNEHCKOT0, a3MaTCKOTO ¥ aMEPUKAHCKOTO CEKTOpPOB CeBepHOTO
nostyuiapust Jisi Tpex mupoTHbIX 30H (70-50, 50-35 u 70-35°c.m1.) u natu
yposaeii (500, 300, 100, 30 u 10 rlla).

B cBsi3u ¢ TpynmHOCTAMH TpoJUteHUs pspoB nHaekcoB Kama, Memep-
ckas u ['onmon BBeNM B KavyecTBE MPEIUKTOPOB MHAECKCH BopoObeBoii [20],
KOTOpBIE, M0 CYTH, SBISIOTCS pa3BUTHEM WHAEeKcoB Kara. OTi WHAEKCH oc-
HOBaHBI Ha COTMPSDKEHHOCTH IUPKYJISIMOHHBIX TPOIECCOB B aMEPHUKAHCKOM
M aTJIaHTHKO-eBporieiickoM cekTopax CeBepHoro momymapus. [Ipu atom
MOJI aMePUKaHCKAM CEKTOPOM MOHMMAanach 4acTh CEBEpHOTO IMONTyIIapHs,
orpannueHHas 20° u 140° 3. 1. AHaIM3 NPOBOJWICSA IYTEM CONOCTABICHUS
IUPKYJSIUN B €BPA3UICKON YECTH MONYIIAPHS TPH Pa3ITNIHBIX COCTOSHUSIX
WHTEHCUBHOCTH IUPKYJISINNA B aMEPUKAHCKOM CEKTOpE, IPUIeM B KauecTBe
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OCHOBHOT'O apryME€HTa ObllIa B3ITa MHTCHCUBHOCTH 30HAJILHOIO nepeHoca B

o AT oT 500
AMCPUKAHCKOM CEKTOPC. IIJ'ISI OTOU NLECJIIM CTPOUIIUCH KapPThI 500 1 1000

JUISL CITyYaeB MHTEHCUBHOW U CJ1a00i 30HANBHON UPKYJISIHHA B 3TOM CEKTO-
pe. Uunexcsl BopoObeBoil oka3aquch BHICOKO MH()OPMATHBHBIMHU TPH OII-
TUMaJTLHOM CABHUTE Tonr = 19 1eT; 7onr = 0,80 (puc. 8.21 3).

Kak yxe oTMe4anocs, COBOKYITHOCTb IPEIUKTOPOB OblIa pa3zieneHa Ha
JIBE IPYMIIBL: IIepBas IPyMIa COAEPKUT IPEAUKTOPHI CO CPEIHHUMHU BEJINYU-
HaMHU Tonr, M3MEHSIIOIIUMUCS OT 6 10 12 net. Bo BTopoil rpynne npeaukTo-
poB (Tpynma OOJBIINX 7) BEIHYUHBI Ton KOJEOMoTes ot 17 go 22 ner. 3a-
0JaroBpeMEHHOCTh COCTABJICHHSI TPOTHO30B OIPENEISeTCsl BETUUNHON Tonr.

B npakTiueckoM miiaHe pealn30BaHoO [IBE CXEMBbI pacdera:

a) pacder mporHocTudeckux 3HaueHni Y KM Ha KaKIbIil TOJl IO OJHO-
MEpHBIM YPaBHEHHUSM PETPECCUU C MOCIEAYIOUMM UX OCPETHEHHEM IO CO-
BOKYITHOCTH TIPEIUKTOPOB TIEPBOM MM BTOPOii rpymnmsl (puc. 8.22);

0) pacder mporHoctryeckux 3HadeHni YKM Ha KaxabpIi TOI IO COBO-
KYITHOCTH TIPEAUKTOPOB IEPBOM WM BTOPOW TPYIIIBI C HCIOJIB30BAaHHEM
OpPTOTOHATM3AIMY MTPEIUKTOPOB (pHcC. 8.23).

H, m
-27.0 —

-28.5\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘
2008 2012 2016 2020 2024 2028 2032 2036

Puc. 8.22. CBepxgonrocpoyHble NporHo3bl ypoBHSA Kacnuiickoro mopsi, paccuyu-
TaHHble MO OCpeAHEHHBIM PsSiAaM OOHOMEPHbIX YpaBHEHWI perpeccun: cpegHme
3HayeHus nporHo3oB YKM, paccymTaHHble Mo npeankTopaM ¢ 6onblumMmmn casm-
ramu no 7 (1); cpegHue 3HaveHusi nporHo3oB YKM, paccuntaHHble No npeguk-
TOpaM CO CpefHUMUK caBuramm no 7 (2); daktnyeckme aHadeHusa YKM (3).

Ha puc. 8.22 npusenensl cBepxnoarocpoussie nporHo3sl YKM, pac-
CUMTAHHBIE MO0 OCPEIHEHHBIM pPsJaM OJHOMEPHBIX YPaBHEHHMH pErpeccuu.
[IpeaukTopsl ¢ OOJIBIIMMYU CABUIAMU 10 7 IMO3BOJISIOT PACCUUTATh HPOTHO-
361 YKM 110 2034 1. co cpeqaumu capuramu 1o T 10 2025 r. Oba BapuanTta
pacueToB naeMOHCTpupyroT mnazeHne YKM 3a ykazaHHble TE€PHOJIBL.
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CKOpoCTh YMEHBIIICHUS] YPOBHS MOPS JUIsI PEAUKTOPOB TIEPBOW TPYIIIIEI
cocraBwia 5,9 cM/ron, IS MPEAUKTOPOB BTOpoW rpymisl 3,6 cm/roa. Oba
BapHaHTa PacueTOB JIOCTATOYHO XOPOIIO COTJACYIOTCS MO TCHICHIIMSIM W3-
MEHEHHUSI.

H, m
-26.0 —

-27.0 —

-28.0 —

-29.0 —

-30.0\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘
2008 2012 2016 2020 2024 2028 2032

Puc. 8.23. CeepxgonrocpoyHble NporHo3el ypoBHs Kacnuiickoro mopsi, pac-
CYMTaHHbIE MO COBOKYMHOCTU NPEANKTOPOB C OPTOroHanm3awumei: nepeas
rpynna npeguktopos (1); BTopas rpynna npeaukTopos (2); dakTnyeckune 3Ha-
yeHusa YKM (3).

HauGonpmme paznuuust mporHoctuueckux 3HadyeHnd YKM mo aBym
METOJIaM He IMPEBBINIAIOT Cpe/HUEe KBajapaTuiyeckue oTkioHeHus Y KM. Ilo-
ClIeTHHE U HEKOTOPBIX JIeT mpuBeneHsl B [62]. Hanpumep, B 2024 r. paz-
HOCTb TNporHoctudeckux 3HaueHM! YKM mno nBym MmeTomaMm cocTaBuia
30 cM pu 1OMyCTUMOM pa3HOCTU 57 cM.

[Iponiexypa opTOrOHANM3aIMM TPEANKTOPOB OBIIAa  TpPEIOKeHa
B.U. PomanoBckum B 1931 T. M THpuUMeHEHa BIOCIEACTBUH B (PH3HKO-
CTATUCTUYECKOM METOJIE JIOJITOCPOYHBIX METEOPOJIOTMUECKUX IMPOTHO30B,
paspabotanHoM moj pykoBosctBoM M.U. FOmuna. llens opToronamusamnuu
MPEIUKTOPOB — UCKIIOYUTH AyOIUPYIONYI0 MHPOPMALUIO U3-32 HATHYHS
KOPPENUPOBAHHBIX MPEAUKTOPOB.

Bonpoc 00 uckmouennn ayormupyemMoii nHQOpMaIuil He OJHO3HAYEH.
N3BecTHO ABE TOUKM 3peHHUs Ha 3TOT cueT. M.W. Byapiko cuutan, 4To Haau-
yre AyOonupyromed nHPOpManuu NOATBEPKIAeT MOMYyUYEeHHBIH pe3yabTaT ’
nmoromy IenecoobpaseH. M.W. FOaua paccmaTtpuBan AyONMpYOUIYHO WH-
(dhopmanuio M3NMHITHEH, HCKAKAIONIYIO peanbHble 3aBUCUMOCTH. K coxaire-
HUIO, TIOKa YTO HET OOOCHOBAHHBIX JIOKA3aTEeIbCTB MPEUMYIIECTBA TOW WIIH
WHOW TOYKU 3pEHMS.

Kak BugHo u3 puc. 8.23, tenaennus k mamenuto YKM coxpaHumach,
a MPOTHO3BI MO JBYM TpYyNIaM MPEIUKTOPOB Onu3ku. B 3TOoM BapuanTe
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(c oproroHanu3aIMeil) OHM JIydIle COTacyl0TCs, YeM MPH OCPETHEHUH TPO-
THO30B, PACCUUTAHHBIX TI0 OJHOMEPHBIM ypPaBHEHUSIM  PErpeccuu
(puc. 8.22). Bo3MOKHO, 3TOT BBIBOA MOXKET OBITH apryMEHTOM B IOJb3Y
mueHns HOnnna. B abcomoraoM BeipaxeHuu 3a 2010-2025 rr. mo nepBomy
BapUaHTy ypOBEHb Mops MmoHM3HUTCS ¢ -27,5 mo -28,5M, T.e. HA 1,0M
(puc. 8.22), a mo BTOpoMy BapuaHTty ¢ 27,3 mo 29,5wm, T.e. Ha 22 M
(puc. 8.23). Bompoc 0 ToM, KakOMy BapHaHTy CIEAyeT IOBEpAThH, PEIIUTh
TpyaHo. Ilo-Buammomy, 1enecoo0pa3Ho OPHUEHTHPOBATHCS Ha CpeIHee 3Ha-
YeHHUE U3 JIBYX PacueToB, T. €. Ha MaJcHUE YPOBHS MOps Ha 1,6 M 3a mepuos
¢ 2010 mo 2025 ron.

8.5. [IpornocTuyeckue OMEHKH 10JITONEPUOAHBIX KOJIeOaHUIT
YKM ¢ nomouibo Mojaesei o0mmeil MUPKyJISIHA aTMochepsnl
U OKeaHa

B mocnenaue roast B I'TO mms onenkn m3meHeHuit ypoBHs Kacnmiicko-
r0 MOpS Ha JaJeKyIo MEePCIEeKTUBY CTAJIM IMIUPOKO MPUMEHATHCS Pe3yIbTaThl
YHCICHHOI'O MOJEIUPOBAHMS KJIMMAaTa ¢ MOMOIIBI0 MOAENel o01el nupKy-
nsmun atMocdepsl n okeana (MOLIAO) [9, 30-32, 102]. B pamkax Mexmy-
HaponHOH Tporpammbl «CpaBHeHue arMochepHbix moxaenei» (AMIP) poc-
cuiickue yueHsle Bo riase ¢ akageMukoM ['.C. ['onuubIHbIM IpoBeny uccie-
noBanus no npoekty «Kacnuiickuil knmumat» [32]. Lenp skcneprMeHTOB
COCTOsUIa B OOOCHOBaHWH TUIOTE3BI, COTJIACHO KOTOPOW W3MEHEHUS BIIAro-
obopora Ha ETP, a cnenoBarensHo, 1 Ha BogocOope Kacmuiickoro mops,
CBSI3aHbI C IJIAHETAPHBIMH KOJICOAHMSIMU B CUCTEME B3aUMOJCHUCTBHUS aTMO-
chepsl 1 oxkeaHa. BOIBIIMHCTBO KIMMAaTUYECKUX MOZEJEH BBICOKOTO IIPO-
CTPAaHCTBEHHOT'O pa3pelIeHNs YIOBIETBOPUTEIHLHO BOCIPOU3BEIN KaK KIIH-
MaT Ha BogocOope pek Bonru u Ypana, tak u konebanuss YKM [58].

Jlns mpoBemeHMsI MUPOKOMACIITAOHBIX HCCienoBaHni kiammarta Kac-
MUHACKOT0 PEerMoHa aKTHBHO MCTOJIB3YETCs II1o0ambHast MOJIeNb o0Imel nup-
kymsiaun atMocgepsl (OLA) ITTO. Mogens I'T'O 6puta anpobupoBaHa mpu
OCYILIECTBJICHUHU PAAa KPYIMHBIX MEXIYHAPOIHBIX MPOEKTOB, MOCBALICHHBIX
aHaJIM3y COBPEMEHHOI'O KJIMMaTa M €ro BEPOSTHOCTHBIX M3MEHEHHH C yue-
TOM BIWSHHUS aHTPONOTeHHBIX (akTopoB (mporpammbel AMIP, MECCA,
FANGIO, MONEGQG).

Pesynpratel, momydeHHBIe ¢ TTOMOITBI0 Moaenu ['T'O Hapsay ¢ TaHHBI-
MU HauOoJlee YCIEeNIHbIX MOJIeNel APYruX CTpaH ObLIM MCIOJIB30BaHbBI MPH
COCTaBJIEHUM OTYETOB MeXNpaBUTENBCTBEHHON T'PYIIBI 3KCIIEPTOB MO H3-
MeHeHHI0 KiauMmata 3a 1992 m 1995 rr. Bo3MOXHOCTE HCITOJIB30BAHUS pPe-
3yJIETAaTOB pacueTa COCTABISIONIMX BOJHOTO OanaHca JJisi CBepPXA0JIT0Cpoy-
HOTO MPOTHO3a ypOBHS MoOps ¢ momoursio Moaeneil OLIA B 3HauuTenbHOM
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CTETIeHN OMPEIeIseTCs] X CIIOCOOHOCTHIO BOCIPOU3BOANTH PETHOHAIBHBIN
kimuMat mponuioro [58]. Hke nmpuBeneHbl OCHOBHBIEC MOTYUYEHHBIE PE3YIIb-
TaThl.

Ha nHawampHOM 5Tame mo pes3yibTaTaM MOAETHPOBAHHS TI00ATBHOTO
kiuMata 3a 1979-1988 rr., momydernasiM ¢ momoripio 21 momenu OLIA B
pamkax npoekta AMIP, BbImosHEHO cpaBHEHHE TOIOBOTO Xo4a obwiei 00-
JIAYHOCTH, OCAJIKOB, MAaCChl CHETa U MCMApEHUs C TaHHBIMU HAOIIOJIEHUH Ha
BojocOope pexk Bomrm m VYpana. JlecATHNCTHHWIA TEpHUON HCCIIEIOBAHUN
AMIP cogmnan ¢ 6bicTpbiM poctoM YKM. CpaBHeHuUe 1MOKa3aio, YTo MOAEIH
OLA B 1EJIOM pPEaIUCTUYHO BOCIPOU3BOAAT TMAPOJIIOTMUECKUM U TEpMHUYE-
ckuil pexnM pernoHa. OmHaKoO OONBIIMHCTBO MOJEJEH MEePeoIieHNBald KO-
JIMYECTBO BHITIAIAIOUINX OCAKOB.

OpuuMu U3 Tydmux Mojenei okazamuck monens OILIA ECHAM3 Me-
Teoponornieckoro nHcTHTyTa Makca [lnanka (I'amOypr, ['epmanus) u mo-
nenb ['TO. B xoe MOArOTOBKY K JUIMTENBHBIM SKCIIEPUMEHTaM OBLUIH TIPO-
Benenbl ucnbitanus moaenu OLJA I'T'O T30L14 oTHOCUTENBHO pa3IUYHBIX
KIIMMATHYECKUX JAHHBIX B CEPUU KOPOTKHX MHTETPUPOBAHUI Ha cpoku 1-3
royia U psae KOHTPOIBHBIX HHTETpUPOBaHuiA Ha cpoku 10—17 met. B pe3ynb-
tate B Mojenb [ TO Obim BHeceH psii yTouHeHWH u m3MeHeHui. [lo yTou-
HEHHOW MoJienu OBLIIO MPOBEACHO JIBa JUIUTENBHBIX AKCIEPUMEHTa Ha CPOK
45 net (1950-1994 rr.) c HaOIIOMAEMOM TEMITEpaTypOU IMOBEPXHOCTH OKea-
Ha (TTIO) u xoHIeHTpanKel TapHUKOBBIX Ta30B.

Pe3ynbTaTel sKCEpUMEHTOB MoKas3anu, yTo moaens I'TO moctarouno
XOpOIIO BOCHPOHM3BOIUT HAOIIOAAEMYIO OJTONEPUOTHYI0 H3MEHUYHNBOCTH
OCHOBHBIX KJIIMMaTHYECKHX IEPEeMEHHBIX Ha BomocOope Bonrw, gto mon-
TBEP)KJAET TUIIOTE3Y O 3HAYUTEIHLHOM BIMSHUU W3MEHEHUIN OKEaHHYECKOU
TEMIIEpaTypbl U KOHIEHTPAIIMN MAapPHUKOBBIX Ta30B HA JUHAMHUKY PEYHOTO
croka B Kacniuiickoe mope.

OCHOBHBIM pE€3yJbTaTOM BBINIOJHEHHBIX SKCIIEPUMEHTOB SIBISETCS
Hanuuue BocrpousBoanMoil mogensamu OLIA craTuCTHUECKH 3HAUMMOI CBSI-
31 MeXy n3MeHeHusAsMH Y KM u aHoManusiMu TeMrnepaTypbl B TPOITUYECKOM
yacTu THXOro okeaHa, TECHO CBS3aHHBIMH C sBieHHeM Oib-Huupo n FOx-
HBIM KoJieOaHMeM. DTa CBSI3b MOATBEP)KAACTCS NAaHHBIMU HaOmoneHuid. B
9aCTHOCTH, KO3(QQPHUIMEHT Koppemsinuu Mexny cpeaneronosoii TIIO B pe-
ruone 160-120° 3.m., 15°%0.m1. — 15%.111. ¥ CpeTHETOIOBEIMU M3MEHEHUSMU
YKM c tekymiero roaa Ha ciaeaytomuid roa pased 0,52. [lokazano, uto wu3-
MeHeHrne atMochepHoOl mupkymsuun B OacceitHe Kacrmiickoro mopsi, BbI-
3BaAHHOE MOJIOXKUTENbHBIMI aHoMausaMH TTIO B Tpormdeckoi yactu Tuxom
OKeaHe, BEJIeT K YBEIMYEHHIO BOJDKCKOTO CTOKA M YMEHBIICHHIO BHIUMOTO
WCTIapEeHUs C MMOBEPXHOCTH MOPSI, & CYMMapHbIi 3P EeKT 3THX IBYX (aKTo-
pPOB TpPHUBOAUT K Oosiee cuiibHOM cBsizu aHomaimuid TIIO ¢ u3MeHeHMAMU
YKM. IlpoBeneHue cepum 3KCIEPUMEHTOB 10 KoHI@ XXI B. BBISIBUIIO
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TEHACHIINIO K BO3PACTAHUIO KOJUYECTBA OCAIKOB, YBEIINUCHHUIO CTOKA PEK U
pOCTy YPOBHS MOPS 110 4 M.

s OLleHKH BO3MOKHBIX M3MEHEHHH BOJIKCKOTO CTOKAa B pe3yjbTaTe
rI100aIbHOTO MOTEIUIEHUA OBLTH MCTOJIB30BAHBI PE3YJIBTAThI DKCIIEPUMEHTA
C MOJEIBIO  COBMECTHOW  IMPKYJSAIUKM  atMochepbl M OKeaHa
ECHAM4/OPYC s nepuona 1860—2100 rr. B skcniepuMeHTe KOHIICHTpa-
1Sl TAPHUKOBEIX ra3oB B atMocdepe ¢ 1860 mo 1990 r. 3amaBanack mo qaH-
HBIM HaOJIOJEHUH, a ganee 1mo creHaputo [S92a, onuceBaromeMy yBemnde-
HUE KOHIICHTPAIUY TMAPHUKOBBIX TA30B C YIETOM IPOTHO3HPYEMOTO POCTa
AHTPOTIOTeHHOTO (haKkTopa. AHANMM3 PE3yJbTATOB IOKa3ajdl 3HAYUTEIHHBIN
pPOCT cpenHero KOJIM4YecTBa OCaIKOB Ha Bomocbope Bonrm m croka pexu B
XXI B., 0O4HAKO B IEPBOM TPETH CTOJIETHS OTMEYAETCA MAJEHUE CTOKA A0
HanOoJee HM3KMX ypoBHeH, HaOnromaBmmxcs B XX B. [Ipu atom cymie-
CTBEHHO YBEIMYMBACTCS JUANA30H U3MEHEHHH XapaKTePUCTHK THIPOJIOTH-
Yyeckoro 1ukia [8].

B nonrocpounom miane (1o xoHma XXI B.) poiib COCTaBIAIOMINX BOA-
HOro OajaHca MOXKHO OIIEHHTH JIMIIb B paMKaX ONpEEeNICHHBIX CIIEHAPHEB,
YYHUTHIBAIOIINX HE TOJNBKO MPEICTABIEHHS O TOM, KaKOBO OyIeT aHTpOIIO-
TeHHOE BJIMSHHME HA I100abHBIA KIMMAT BCJICICTBUE YMUCCHI MAPHUKOBBIX
ra3oB B atMocdepy, HO M Kak OyJeT HCIOJb30BaThC CTOK PeK B OacceiiHe
Kacris Ha Bomoxo3siicTBeHHBIE HYXIbI. PaOOTHI B 3TOM HampaBIIeHUU CEi-
gac npoBoasaTcs B [T'O coBmectHo ¢ MDA PAH m Merteoponorundeckum
uHctTuTyTOM Makca [lnanka.

BrInonHEeHHBIN aHAIN3 BOCTIPOU3BEICHUS PETHOHAIIBHOTO KiMMaTa Io-
Ka3aj, yTo Oonpmras rpymma moaened OLIA BBICOKOTO MpPOCTPaHCTBEHHOTO
pasperienusi, Bkiatouas moaenb [ TO, ynoBiaeTBOpUTEIHHO BOCIPOU3BOAUT
KIuMaT BoZocOopoB Bonru u Ypana. AHanu3 Takke Mmokas3al, 4To Omnpese-
JISTIOTIIYIO POJTh B MEKTOMOBEIX KoneOaHusx Y KM HrparoT n3aMeHeHHUs ocal-
KOB Ha BOZI0cOOpax ¥ rojoBoi cTok pek. Ha puc. 8.24 mpuBeneHsl pe3yiib-
tatel 3kcnepumeHToB ¢ MOIIA ECHAM4/OPYC3 s nmepuoma 1861—
2100 rr. m naHHBIe HAOMIOIEHUH 110 TOJOBBIM OCaaKkaM Ha Bomocbope Bonru
U €€ CTOKY.

[Ipu pacuere UCMONB30BAJICA CLIEHAPUN POCTa KOHIICHTPAIIUU TapHUKO-
BBIX ra3oB B armocgepe 1S92a [105], npeanonararouiuii pocT cyMMapHO
koHneHTparuu (B CO; sxBuBanente) or 350 ppm B 1990 1. 1o 700 ppm B
2100 r. Ha puc. 8.24 BUAHO XOpOIIee COOTBETCTBUE MOJICIHHBIX PACUECTOB
JTAHHBIM HAOJIOIeHUN 1d XX B.

Aprie u Poxnep [101] mpoananm3upoBaid U3MEHEHUS THIPOJIOTHUE-
CKOTO IIMKJIa [0 HECKOJbKMM OacceiiHaMm, B TOM uucliie 1o Oacceitny Kac-
nuiickoro mMopsi. X pe3ynbTaThl MOKa3ajid yBEIMYEHUE OCAJAKOB U CTOKA
Boaru u, xak cneacrsue, noseimenne YKM B XXI Bexke. OgHako mo3ke B
2007 r. Apme u Jlepoii [98, 99] ¢ ucnonp3oBanuem Tpex moxaeneir MOLIAO
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MPUILIK K APYromMy pe3ysibTaTy, corjacHo Kotopomy B XXI Beke MPOTHO3U-
pyeTcs mocTostHCTBO Y KM.

Ocanku, cM/roa
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Puc. 8.24. PesynbtaThl MogenupoBaHusa ¢ MOLAO ECHAM4/OPYC3 (ToHkas
NVHKS) 1 faHHble HabnogeHun (30-neTHee ckonb3sLee crnaxuweaHne) (kKup-
Hasi IMHKUSA) NO ro4oBbLIM 0cagkaM Ha Bogocbope Bonru (a) n ee ctoky (6) [105].

[IpencraBienrue 0 TOM, YTO MPH MEPCHCKTUBHBIX OIEHKAX W3MEHEHHS
ypoBHsi Kacnuiickoro Mopsi MOKHO OTPaHUYUTBLCS OJHUM HPEIUKTOPOM —
CTOKOM BoJTH MOJKPEerIsiioch COMOCTABICHUEM ITHX BETMYHH s XX Be-
ka. Ha puc. 8.25 npuBeneHsl qaHHBIE 1O TOAOBOMY CTOKY W IPHPAIIECHUIO
YPOBHSI MOpSsI, IPUYEM Kbl OA00paHbl TaK, YTOOBI KPUBBIC OBUIM MaK-
cumanbHO Onm3ku. llpy TakoM OTOOpaXeHHH 3aMETHO CXOJICTBO ATHX KPH-
BBIX.

B patote Dnruynau u Jxopmku [97, 103] Ha 0CHOBE BOCBMHU KJIMMa-
TUYECKUX MOJICICH IOJYYeHBI OLEHKA BO3MOXKHBIX W3MEHEHUH BOJHOTO
6amanca 1 YKM B XXI B. [lyis onpenenenus konebanuii Y KM ucmonp3oBa-
JIOCh ypaBHEHHE BOJHOIO OajlaHCa Ha OCHOBE MOJICIMPOBAHUS OCAJKOB W
ucrnapeHus B bacceiine.
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Puc. 8.25. MpupalueHne ypoHsA Kacnuinckoro Mops 3a rog (fesas ocb
opauvHart, M) 1 rogoBoi cTok Bonrv (npaBast ocb opauHat, km3/roa) [100].

Exeroansie npupamenHust Y KM BBIUHCISIIUCH IO YPaBHEHUIO
4
Ay =1 ZE = )= E)+ P =D E, (8.16)
)

rae A; / Ag — oTHOLIEHHE pa3Mepa CyIlH B OacceiiHe k pasmepy Mops (pas-
HO 6,365); P, m P, — KOJIMYECTBO BBIIABIIUX OCAJKOB HAJ CyLIEH U HaZ
MopeM; E; n E; — ucnapeHne ¢ MOBEPXHOCTH CYIIH U ¢ TOBEPXHOCTH MOPS

cootBeTcTBeHHO; D — cTok B 3anmuB Kapa-boras-I'on npubnusurensHo pas-
HBIH 3 CM B TOJ TOJIIUHEI CII0 MOps (B pacueTax UM mpeHedperanocs). [1a-
pametp fI ompezenser A0 OT OOILIEro KOoJIW4ecTBa OCAaIKOB P;, BbINaB-

mMuX HaJ cymed B OacceliHe, KOTOpas TepsAETCS B pe3yibTare IMPOIECCOB
ucnapenus (nmopsaaka 10 %).

PaccmarpuBanucek pa3nuuHbIe CLIEHapUU BEIOPOCOB MAPHUKOBHIX I'a30B.
Hns 14 u3 16 paccMoTpeHHbIX cinydyaeB ypoBeHb Kacnus B XXI Beke moHU-
xaercs. B KoHIIe Beka B CpeHEM 10 aHCAMOJIO 3TO CHIDKEHHE MOXET CO-
ctaBuTh 9 M. [IporHosupyemoe nonmxenrne Y KM npoTHBOpEUnT paHee cie-
nmaHHBIM pacderaM Apre u Poxmepa [101]. B [97, 103] 310 0OBsicHSIETCS
TeM, 9To B Mojenu Apre u PoxHepa yBennueHe HCTIapeHns ¢ TOBEPXHOCTH
MOpsI HE YUHUTHIBAJIOCH, XOTS 3Ta KOMIIOHEHTa UMEET CYIIECTBEHHOE 3Haye-
Hue. Takum 00pazoM, UMEIOIIHECS TOITOCPOYHbIE OIEHKH BO3MOYKHOTO H3-
meHeHus Y KM npoTuBOpedrBEI.

B pa6ore I'.H. [Tanuna u H.A. /luanckoro [71] nmoka3aHo, 4TO ypOBEHb
Kacnwuiickoro Mopsi 3aBHCUT OT OCaAKOB M McHapeHus B OacceliHe Bounrm
n Hax KacrnwmiickuMm MopeM, KOTOpBIE, B CBOIO Odepelnb, 3aBHCAT OT
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MHTEHCUBHOCTU M HAIIPABJICHUS NEPEHOCa BO3AYIIHBIX Macc U3 CeBepHOi
Atnantuku Ha EBpaswuro. [IpennokeH CBOIHBIN MHAEKC MEpeHOoca BIIar, B
KOTOpBIM BXOJAT BIAXHOCTHh HajJ CeBepHON ATIAHTHUKOM M CKOPOCTH ee Ie-
peHoca, orieHuBaeMas ¢ omornipio uHAekca CAK. IlokazaHo, 9TO TIEpPHOIBI
normwkeHust YKM (1940-1977 u 19962012 rr.) npuxoadarcs Ha MepUOJIBI
ymensbiuenus snusiauss CAK na Epony u Ha BomocOop Kacmus (xoppens-
Ul MeXTy 3UMHEH TeMriepatypoii Bozayxa u 3uMHIM CAK MuHUManbHas),
a mepuoxa pocta YKM (1978-1995 rr.) npuxoautcs Ha MepHUOT TOBBIECHUS
Brusiausg CAK (koppemsius makcumanbHa). [lepuon nonmkenus YKM cBsi-
3aH TaKXXe C OTPHUIATENEHON Koppemsnuei monei ocaakos ¢ CAK (u otpu-
IaTeIbHBIM TPEHAOM OocaakoB -16,2 MM/10 neT), a poct YKM — ¢ monoxu-
TEJBHON KOppENSIUEH 1 MOJIOKUTEIBHBIM TPEHIOM ocankoB 1,5 mm/10 Jer.
Koppensuua mexny nanexkcom CAK u BenMYMHON MHTErpajIbHOIO HOPMHU-
poBaHHOro croka Bonru, cnsunyToro Ha 10 1et, coctauser 0,73.

Taxke npemyiaraercst g CBEPXA0ArOCpoyHOro nporsHosa YKM BBo-
IUTHh B PaCCMOTPEHUE MOKA3aTeIM MHTEHCUBHOCTH TEPMOXAJIMHHON IIUPKY-
JSIIMW ¥ MEPUIOMOHAIIBHOTO HepeHoca Teia B CeBepHON ATIaHTHKE, KOTO-
pble BIUSIOT Ha KIuUMat EBpasuu.

8.6. BeposiTHOCTHBIE POTrHO3bI OCHOBHBIX COCTABJISIIOIINX
BoaHoro oasanca 1 YKM Ha ocHOBe KIHMaTHYE€CKUX
cueHapuen (Metoanl I'T'H)

8.6.1. BeposiTHOCTHBII MPOrHO3 YpoBHSA Ha nepuoa xo 2030 r.

B ITU [24, 25, 69, 92], Obl1u IPOBECHBI UCCIICIOBAHUS 110 pa3paboT-
Ke BEpOATHOCTHOTO MporHos3a ypoBHsa Kacmuiickoro mMopsi Ha MepCHeKTUBRY
10 2030 r. Ha OCHOBE cTOXacTHYeCKoi Monmenu kosedanuii YKM, ocHOBO-
nonoxaukamMu kotopoit 0bun C.H. Kpunxwuit 1 M.®. Menkens [52]. Uc-
XOJIHBIM TIPH MPOTHO3€ ObLT MPHUHAT (PAaKTUYESCKUI YPOBEHb MOps Ha 1 siHBa-
ps 2001 rona.

JIns oreHKH BO3MOXKHBIX M3MEHEHHH YpOBHS OBLI NMPUMEHEH CIICHAp-
HBI TTOAXO0/, TIPeIyCMaTPUBAIOIINI OIICHKA OCHOBHBIX 3JIEMEHTOB BOJHOTO
0anmaHca B COOTBETCTBHH C NPUHATHIMUA KIMMAaTUYSCKUMH ClieHapusMu. B
pe3ybTaTe BBHIOJHEHHBIX PacYeTOB OBUIO ITOJIYYEHO, YTO B MEPBOM IOJIO-
BuHe XXI Beka ciemyeT oxuaaTh yBenudeHus ctoka Bonru Ha 5-10 % mo
CPaBHEHUIO CO CPEAHEMHOTOJIETHEH BETUUHHOM.

Jlns kaxxoro cuieHapus ObLTH PacCCMOTPEHBI TPU BapHaHTa 0e3B0O3Bpat-
HOTO BOJOTOTpeOJIeHUsT B OacceilHaX OCHOBHBIX PEK, BMAJAIOIIUX B MOpE:
ONTUMHUCTUYECKUM, YMEPEHHBI M TMECCUMUCTHUYECKHUN, B COOTBETCTBUU
C KOTOPBIMH CHIKEHHE NMPUTOKA PEUHBIX BOJA B Mope cocTaBuT 10 2030 T.



Passumue mMemodoe ceepxdon20cpOYHO20 NPO2HO3a 279

48, 40 m 28 KM>/TOJI COOTBETCTBEHHO. B IOCIEIHEM W3 DTHX BApUAHTOB
MIPEATIOIarajoch, YTO BEIMYMHA OE3BO3BPATHOTO BOJOMOTPEOJICHHUS B Oac-
ceitne Kacrus ctabunusupyercs Ha COBPeMEHHOM ypOBHE.

Jns oueHKM BO3MOXKHBIX M3MEHEHUW cToka Bonru, ucnapeHus c mo-
BepxHOCTH Kachus W BBIMANAIONIMX OCAIKOB Ha 3epKaio MOpsl ObLTH WC-
MOJIb30BaHbI YeThIpe kiumarnueckue moaenn: HadCM2 (Benukobpuranus),
CGCMI1 (Kanaga), ECHAM4 (I'epmanus) u GFDR-R15 (CIHA). Cuenapuun
pa3paboTaHbl TIPHU YCIOBHU yBeauueHus: koHieHTparuu CO; B atMochepe
Ha 1 % B rox. Ilpu Bcex KIMMATHYECKUX CIICHAPUSX W BEIHMYHUHE BOJOIIO-
TpeOnenus oxunaercs, uro n0 2020 r. YKM Oyper Huke COBPEMEHHOTO,
KoeOsich B muana3one ot -27,7 a0 -28,1 m BC. DTOT cBepXq0aTOCpOYHBIH
IIPOTHO3 XOPOIIIO COBMaaacT ¢ (haKTHUIeCKUMH 3HaueHHsIMH Y KM, 110 Kpaii-
He#t mepe 1o 2014 roga.

Jng »Tux cuenHapueB ObUIM TPOBENEHBI PACUETHl, I7Ie B KauecTBE HC-
XOJIHBIX JaHHBIX MPUHUMAIUCH CTAaTUCTHUECKHE XapaKTEPUCTHKU €CTe-
CTBEHHOT'O MIPHUTOKA PEYHBIX BOJ B MOpE, HCIAPEHUS C €ro MOBEPXHOCTH, a
TaKk)Ke 0CaJKOB, OTPE/EICHHBIX 0 JaHHBIM HAOIIONEHUI 32 MHOTOJICTHHH
mepuoa BpeMeHH. MozennpoBaHHE OCHOBHBIX KOMIIOHEHTOB BOJHOTO Oa-
JlaHCa BHAuale BBIMOJNHSIOCH IS TOJOBBIX 3HAUEHHUIl, KOTOpHIE 3aTeM
TpaHC(HOPMHUPOBATUCH B MECSIYHBIC 3HAYCHUS M0 TUIIOBOMY BHYTPHUIOJIOBO-
My pacrpeesieHHIo.

B xadecTBe MOAEIHPYEMBIX BXOIOB CHUCTEMBI HCIIOIB30BAIUCH CIIEIY-
OII[ie KOMITOHEHTHI:

1) croxk Bonru, Kypsi, Tepeka, Ypama, Camypa, Cynaka u pek upas-
CKOTO TIOOEPEKBS;

2) ocallKd Ha IIOBEPXHOCTH MOPSI;

3) ucmapeHue ¢ mMOBEPXHOCTH MOPSI;

4) TI0/13eMHBIif IPUTOK (IPUHAT HEW3MEHHBIM, PAaBHBIM 4 KM /TOJ).

Bonnblii 6anaHc ObLT COCTaBJICH B ABYX BapHaHTax — PU HE3aBUCUMOM
OTpeeIEHNH BCEX €ro COCTAaBJIAIONINX, BKIIOYas HCHApEeHUE C BOJHOU
MOBEPXHOCTH, paccuuTtaHHoe mo Metoguke ['OMHa [89], a Taxxke mnpwm
3HAYEHHSX WCIIApPEHHs, OIPEIEICHHOT0 KaK OCTaTOYHBIA WieH OanaHca. B
IIEpBOM BapHaHTE BOIHBIA OaraHc cocTamieH 3a nepuof ¢ 1941 mo 1996 ., a
BO BTOpPOM — 3a Oonee mumuTenbHbli nepuoy ¢ 1880 mo 1996 rog.

I'omoBBIE CyMMBI OCaJIKOB, BBINTAJIAIOIINX HA TIOBEPXHOCTH MOpSs, ObLTH
paccuntansl 3a 1940-1996 rr. ¢ ucnonaszoBanueM Metoauku [89]. IIpu atom
ObUIM WCTOJB30BAHBI JlaHHBIE HAONMIOAEHWH 3a ocaakamu 10 17
MpHOPEKHBIM U OCTPOBHBIM cTaHIwsIM. [IpenBapurensHO ObLTa BEITIOJTHEHA
paboTa 1Mo IpUBEICHHIO PAOB OCAIKOB K MHOTOJIETHEMY MEPHOIY BPEMEHH,
3allOJTHEHUIO TMPONYCKOB B HAOJIONEHHSAX W BBEIACHUIO BCEX BHJIOB
MONPaBOK. B COOTBETCTBUM C BBIMIOJHEHHBIMH pacueTaMU B IEPCIIEKTUBE
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K 2030 r. caenyeT 0XKUAATh YBEIUYEHUE UCTIAPEHUSI C BOAHOU MOBEPXHOCTHU
Kacrms mpumepno Ha 12 %. ['omoBble ocanku Ha MOBEPXHOCTH MOPS BO3-
pactyT Ha 11 %.

Jlns manpHEHIIero NCNoab30BaHus B BEPOSITHOCTHON BOJTHOOAIAHCOBOM
monenn Kacmmiickoro mMopsi OCHOBHEIE 3JI€MEHTHI BOAHOTO OajaHca ObUIH
00BeIMHEHBI B JIBa PAAA:

— 00BeM NPUTOKa (TOBEPXHOCTHOTO + MOJ3EMHOT0);

— CJIOW BUAMMOTO HCIIapeHUs (MCTIapeHHe 332 BEIYETOM OCaIKOB).

OCHOBHBIE CTATHCTUYECKHE XaPAKTEPUCTHUKU STUX PAIOB MPHUBEIEHBI B
Tabs. 8.5.

Tabnuua 8.5. CTaTnctnyeckne napameTpbl aNemMeHToB BOoAHOro 6anaHca
Kacnuinckoro mops

g ) 3HauyeHus c o6ecnevyeHHOCTbIO, %
o
x © -~ a ®
AnemeHT % ;E:,_ D; Q ) s
Gananca | = | 0 S E £(01| 1|5 |10|50|9 |95]|99 (99,9
a <
l':'“fs”m"' 117(301(0,17| 1,5 | 0,44 |471|425|387|367|301|240|224|195|164
Bugnmoe
ucnape- | 56 |72,0(0,13| 2,0 | 0,28 |103|94,9/87,8|84,1(71,9/60,9(57,9|52,6|46,9
HUe, cM

Taxxe ObUIO BBIMOJIHEHO MOJCIUPOBAHUE YPOBHS MPHU Pa3IMYHBIX Ba-
pUaAHTaX UCXOIHOTO CPEIHEKBAIPATUYCCKOIO OTKIOHEHUS pPsja MPUTOKA K
Mopto. Heo6XomuMoCTh TaKUX pacyeToB OOYCIOBICHA TEM, YTO MHOTOYKC-
JICHHbIC UCCIICIOBAHUS, BHIMOJHEHHBIC B TIOCIEIHNE TOJBI IO MOJENSAM 00-
e IUPKYISIIHUA aTMOC(Ephl, YKa3bIBAlOT HA TO, YTO B IMEPCICKTUBE MPH
YBEJIIMYCHUN KOHIICHTPALIMU IMAPHUKOBBIX T'a30B B aTMOC(epe BO3pacTeT Ba-
pHaIus CTOKa pekK.

B Hacrosiiiee BpeMsi 3TOT BBIBOJ SIBJSETCS KaueCTBEHHBIM, KaKue-
00 KOJIMYECTBCHHBIC OIICHKH OTCYTCTBYIOT. B CBsI3u ¢ 3TUM aBTOpamu
OBbLT MPOBEJICH CPABHUTEIILHBINA aHAIN3 PE3YJILTATOB MOJCIUPOBAHHS YPOB-
HSl TIPH CPETHEKBAIPATUIECKOM OTKIIOHEHHH PsJia TPUTOKA K MOPIO, pABHOM
50, 60 u 70 xm® (BapuanThI 2, 4 1 5 B Tabm. 8.6).

CraTHCTHUYECKHE MapaMeTpbl BXOJOB CHUCTEMbI (CpEIHUE 3HAYCHUS,
JUCTIEPCUU, aBTO- U KPOCCKOPPENAIUOHHBIE (YHKIUH) OICHUBAIUCH II0
MHOTOJIETHUM psiJiaM, TP 3TOM PSJbI CTOKa PEK MPEABAPUTEILHO BOCCTA-
HaBJIMBAIIUCH, T. €. IPUBOAMIUCH K €CTECTBEHHBIM YCIOBUSAM (Ta0I. 8.7).
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Ta6nuua 8.6. AKcneprMeHTbI C pasnUYHbIMM CTAaTUCTUYECKUMU NapamMeTpamMm

anemMeHToB BogHoro 6anaHca

AneMeHTh! HaBto- Homep akcnepumeHTa
6anaHca MapameTpe! AeHHble 0
1 2 3 4 5 6 7
(6as.)
CraHpapT.
OTKIMOHe- 50 50 50| 50 | 50 | 60 | 70 | 50 | 50
MpuToK Hue, km®
AsTokoppe- | 544 | 03 | 0 | 0| 0| 0| 0 044]03
naumsa
CraHpapT.
OTKMOHe- 9,1 91 1911919191191 (9,1]9,1
Buaonmoe H1e, CM
ucnapeHue A
BTOKOPPE- | o3 03| o|lo|lolo|o]o]|o
naums
MexpsagHasa koppensaums -0,3 -0,3 0o [-0,3/-0,6/-0,3(-0,3| 0 |-0,3

CoriacHo MONy4YeHHBIM pe3ynbrataMm, K 2015 r. cmemoBaio 0XHAATH
CHIDKEHUS YPOBHS 10 0TMETOK -27,59 — -27,91 M BC, a k 2030 r. 10 oTMETOK
-28,02 — 28,91 m BC. [IpuBeneHHbIE 3HAUEHUS XapaKTEPU3YIOT MaTeMaTH4e-
CKO€ OKHJaHUE YPOBHsS MOps. AHajaM3 BO3MOXKHBIX B IIEPCIIEKTHUBE OTKIIO-
HEHHUH YPOBHS OT CBOETO CPEJHEr0 MOJ0KEHUS TOKa3al, YTO JJIsl IPHUHSATHIX
KIIMMaTHYECKUX CLEHAPHUEB Ja)ke NpU CTa0MIN3auuu 0e3BO3BPaTHOrO BOO-
notpebseHus B OacceiiHe Ha COBPEMEHHOM YPOBHE BEpPOSATHOCTH €ro Ipe-
BoimeHus 10 otMeTku -26,00 M BC cocrtaBnser menee 1 %, a 10 OTMETKHU

-25,5 M BC menee 0,1 %.

Ta6bnuua 8.7. CTaTcTMYEeCKME NapaMeTpbl BXOAOB (BOCCTaHOBIIEHHbIE 3HAYEHMS)

Bxopabl CpeaHee Cv ABTOKOppEensauus

Bonra, km? 256 0,18 0,209
Kypa, km3 18,6 0,21 0,000
Ypan, km® 10,1 0,46 0,376
Tepek, km3 11,0 0,16 0,473
Camyp + Cynak + manbie peku 8,52 0,12 0,134
3anagHoro nobepexbs, Km®

WpaHckne peku, km3 16,1 0,20 0,032
Ocagkun, cm 23,8 0,13 0,138
VicnapeHune, cm 95,9 0,08 0,286
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8.6.2. BeposiITHOCTHBII POTrHO3 YPOBHSI HA IEPBYIO
nosoBuny XXI Beka

MopenupoBanue ypoHs Kacmms mpoBommnock Ha mepwony 2001—
2050 rr. mis 12 BapuaHTOB, OTIMYAIONIUXCS CICHAPUAMH KIMMATHYECKHUX
yCIIOBUH M AWHAMHKOHN BopomoTpebieHus B OacceiiHe (MecCMMUCTHYECKUH,
YMEPEHHBINH U ONTUMUCTUYECKHH ).

BrImosHeHHbIE pacdeTsl MOKa3ajiH, YTO M0 CPAaBHEHHIO C €CTECTBEHHBIM
crokoM Bouru, cocrasisromym (0e3 ydera morepb B Bonro-AxTyOuHCKOIM
moiMe W nenpre BoNrH) 1T COBPEMEHHBIX KIUMATHYECKUX YCIOBHMA
254 kM’/TOzI, €ro yBeNWYeHHe JUIS KIMMATHUECKHX CIICHAPUEB, COOTBET-
cTByromux nepuoxy 20402069 rr., cocrasnser 28 km'/rox (11 %) nis mo-
nemn HadCM3, 82 xm’/ron (32 %) s momenu ECHAM4 u 105 KM/TO
(41 %) nna momenmu CGCMI.

[TomyuenHble pe3yabTaThl YKa3bIBAIOT Ha CYIECTBEHHOE YBETHYEHHE
HEOTIPEIETICHHOCTH B OIIEHKE BO3MOKHBIX H3MEHEHHH KIMMaTH4eCKOIro
ctoka Bonru. Bmecte ¢ TeMm ciemyer MOAYEpKHYTh, YTO YBEIHUYCHHE HE-
OTIpeZIeIEHHOCTH MMPOTHO3a M3MEHEHHH cToKa (KaK U JII000ro Ipyroro mpu-
POIHOTO Tpoliecca) MPH YBEIUYEHHH 3a0JIarOBPEMEHHOCTH PAcYeTHOrO Tie-
pHuoJa SIBIIETCS BIOJTHE OOBEKTUBHBIM SIBIICHHEM.

B cooTBeTCTBHM C MPUHATHIMH HWCXOAHBIMH CTATHCTUYECKUMH Xapak-
TEPUCTUKAMU €CTECTBEHHOT'O CTOKAa PEK, BIAJAIOIIUX B MOpE, HOPMa CyM-
MapHOTro nputoka B Kacnuit 6bi1a npuHaATa paBHO# 297 kM®/rof. DTa Benu-
YiHA ObLIA MMOyYeHa 10 JJAHHBIM O CTOKE PEK, BOCCTAHOBIIEHHOM C y4E€TOM
BIIMSIHAS BCETO KOMIUIEKCA (DaKTOPOB XO3SMCTBEHHOW NEATEIHHOCTH, ICH-
CTBYIOIIMX Ha BojocOopax u pyciax pek. [loa3eMHBIl IPUTOK B MOpE OBLI
npuHAT paBHBIM 4 kM /rox. HopMsl ucmapenus ¢ moBepxHoctu Kacmms u
OCaJIKOB Ha €T0 aKBaTOPHUH COCTABHIIH, COOTBETCTBEHHO, 96 1 24 cMm.

s pacueroB croka u3 Kacnus B 3anmuB Kapa-boras-I'on Obuia moy-
YeHa PEerpecCUOHHAs 3aBUCUMOCTh CTOKA OT IOJIOKEHUS! YPOBHS Mops [69].
3a UCXOMHBIH YPOBEHL MOPS IPH pacueTax ObUT IPHHAT (PaKTHIECKUH ypo-
Benb Ha | saBaps 2001 r., paBusiii -27,18 v BC. CymMmMmapHOe yMeHbIIIEHHE
npuToka pek B Kacnuii 3a cyeT X035iCTBEHHOH JesITeNbHOCTH B OacceiiHe Ha
ypoBens 2000 T. GBIIO MPUHSATO PaBHEIM 28 KM /TOJI.

3HadeHns W3MEeHEeHHWH mpuToka Bonrm B Kacrmii ais KIUMaTHIECKUX
crenapueB Ha 2040-2069 rr. ObUI HNPUHATHI HA OCHOBE PE3yJIbTATOB MOJIC-
mupoBanus 1o monenu I'TU [92]. AHanormuHeIM 00pa3oM IMOTyYEeHBI U3Me-
HEHU MCIIapeHHs ¢ IOBEPXHOCTH MOPS M 0CaAKOB. B memnsx Gonee KOppeKT-
HOU MHTEPIIOJISIIMH M0 BPEMEHH OBIIIM MCIOIb30BaHbl TAKIKE PE3YJILTATHI 110
OLIEHKE M3MEHEHUI KIMMaTH4eCKOoro cToka Bonry, ncnapenus 1 ocaakoB Ha
akBaTopuu Mopsi, nomyueHnbsle st 30-netust 20102039 rr. [69], ycnoBHO
otHeceHHble K 2030 r. [IpomMexyTouHble 3HaU€HHUS BETUYMH H3MEHEHUH
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puTOKa, McnapeHus u ocankoB B 2001-2050 rr. pacCYMTHIBAIINCH ITyTEM
nuHeHo# naTepnosnuu Mexay 2000, 2030 u 2060 rr.

Ananus3 pezynvmamos

Pe?:y.]'H)TaTBI MOACIUPOBAHUA IIOKA3bIBAIOT, YTO HECMOTPSA Ha OYCHDb
OoJIBIION [Mana3oH BO3MOXHBIX K CEpeIuHE CTOJNETHS KIMMaTUYeCKUX
YCIIOBUH M COOTBETCTBYIOIIMX MM OIEHOK CTOKa PEK, 3HAUEHUS MaTeMaTH-
YECKUX OXHUTaHWKA ypoBHeH maxe K 2050 r. OTIMYarOTCS HE OYeHb 3HAYH-
TeabHO W He mpeBblmaoT 1,0 M. BriusHue pasnuyHbIX ClIEHApHeB XO035i-
CTBEHHOH JIeATENFHOCTH Ha aMILIUTYTy MAaTeMAaTUYeCKOTO OXKUIAHUS YPOB-
Hs Mopsl ete MeHbIte — kK 2050 r. oHa He npeBsimaeT 0,6 M.

CJIeI[yeT OTMETUTH, YTO MPU BCEX PACCMOTPCHHBIX CLHCHAPUAX KIWMa-
TUYECKUX YCIOBHH M PAa3BUTUS BOAONOTPEOJCHUS, CMOJECTUPOBAHHBIC
ypoBHU 50%-HO¥ 00€CTIEeUeHHOCTH JI0 CEPEANHBI CTOJETHSI UMEIOT OTMETKH
HUKE COBpeMEHHBIX (Tabis. 8.8). DTOT Ha MepBBIA B3IVIA] HEOKUAAHHBIN
pe3yJbTaT, uMes B BUAY OOJIbIIOE YBEIMYEHHE IPUTOKA MO PALY CLICHAPUEB,
OOBSACHSETCSI TEM, YTO YBEIMYECHHE IMPHUXOIHOW COCTABISIONIEH BOHOTO
OamaHca MOps 3a CUeT MOBBIIIEHHS BOJHOCTH PEK Ha paccMaTpUBAEMOM
MPOMEXKYTKE BpeMeHH OyJeT MPOUCXOAUTH MOCTEIEHHO, & TAaKXKe B 3HAYH-
TEJIBHON Mepe OyJIeT KOMIIEHCHPOBATHCS POCTOM HCHAPEHUS C TIOBEPXHOCTH
Kacnus.

Tabnuua 8.8. Matematuyeckoe oxumgaHue yposHsa Kacnuiickoro mops B 2050 .
(M) Npy YeTbIpex KNMMaTUYECKMNX CLIeHapUaX U TPeX CLEeHapusIX X03sMCTBEHHON

[eATenbLHOCTH
KnumaTnueckme CueHapum X03AMCTBEHHOWN AeATENIbHOCTHU
cueHapum MeccuMMCTUYECKUI YMepEHHbIN ONTUMUCTUYECKUI
CoBpeMeHHbIN -28,23 -28,65 -28,93
HadCM3 -28,01 -28,41 -28,67
ECHAM4 -28,14 -28,54 -28,80
CGCM1 -27,25 -27,62 -27,87

B pesynprare BeposTHOCTHOTO MoaenupoBanust YKM ObUIH MOTydYeHBI
TaKKe ero 3HaueHHs Pa3JIMYHOM BEpOSTHOCTU MpEBBILICHHA. B kadecTBe
mpuMepa Ha puc. 8.26 MpHUBEIEHB! yCIOBHBIE MAaTeMaTHYECKHE OXKHIAHUSI
ypoBHS U rpaHuisl 90%-ro TOBEpUTENFHOTO HHTEPBAJIA, XapaKTepU3yIOLIe
BO3MOYXHBIE OTKJIOHEHHUSI YPOBHS OT CBOErO CPETHETO TOJOKEHHS AJIST BCeX
MPUHATHIX KIMMAaTUYEeCKUX CIIEHApPHEB NpU BapuaHTe cTabunm3anuu 0Oe3-
BO3BPATHOTO BOAOITOTpeOIcHHS B OaccelHe.
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Cospevertpi|~ — — — — — — —
- - - HadCM3
290 H{— —ECHAM4 | — — — — — 1 _ __ TN
——caemt :

-29.5 + + + T T T T + T +
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Puc. 8.26. YcnosHoe maTemaTunyeckoe oxunaaHue yposHs Kacnuickoro
MOPS MPU YETbIPEX KNMMaTUYECKMX CLIEHAPUSIX U TPEX CLUEHapusix BO4OMO-
TpebneHnsi: neccMMmncTUYeckom (a), ymepeHHom (6) 1 oNTUMUCTUYECKOM (B).

I'panuupl 1OBEpUTENHPHOIO HMHTEpBAJAa OrPAHUYMBAIOT 30HY, BHYTPH
KOTOPOH ¢ BeposATHOCTBIO 90 % MOTrYT mpoucXoanuTh KonebaHus ypoBHs. U3
3TUX TpadHuKOB CIeAyeT, 9To Toiabko Tpu cueHapun CGCMI1 B koHIEe pac-
YEeTHOTO Tepro/ia BEPXHsA IPaHUIA JOBEPUTEIHHOTO WHTEpPBaja MPEBBICUT
oTMeTKy -26,0 M BC. B ocTanbHBIX ClieHapHsX BEpOSTHOCTH NPEBBILICHUS
3TOI 0TMETKH MeHbIIe 5 %. OueBHIHO, YTO NPU BO3PACTaHUU BOIOMOTPEOD-
JieHUsI B OacceliHe ypoBeHb MOpsi OyJeT HaXOJUThCS Ha 00Jee HU3KUX OT-
MeTKax. [loaToMy Ha COBpEMEHHOM JTamne H3YYeHHOCTH HPOOJIEMBI,
YUUTBIBAs OYEHb OOJIBIIYI0 HEONPEACNCHHOCTh B OLEHKAX KIMMATHYECKHX
CLICHapUEB U, COOTBETCTBEHHO, OCHOBHBIX COCTABIIIOILUX BOAHOrO OajaHca
Kacrus, Her ocHOBaHMil NpH TUIAHUPOBAHUHM MEPOIPHUITHH MO 3aIUTe
no0epexbsi OT 3aTOIUICHHS OPUEHTHPOBATHCS HAa OTMETKH YPOBHS BBIIIE
-25,5--26,0 m BC.
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8.7. CeepxaoJurocpounslii nporuo3 yposusi Kacnuiickoro
MOps Ha ocHoBe aHcamOueBoro noaxoaa (KacnMHMUII)

st MomenupoBaHusl BPEMEHHBIX PSAIOB U COCTABICHUS MPOTHO3a HC-
MOJIL30BAIMCH JTaHHBIE 00 M3MEHEHHSX CPETHEroI0BOTO YPOBHS MOpPS Ha
JeThIpeX mocTtax: Maxadkana, baky, KpacHoBomck m Akray. Kak mokazamu
HCCIeI0BaHUsI, CYIIECTBEHHOE 3HAUCHHE I IIporHo3a ypoBHs Kacnuiicko-
ro MOpsl UMEIOT Kojebanus ¢ repuogoM 12—13 u 17-19 ner. J{ns xaxmgoro
BPEMEHHOTO pPsijia CTPOMIIOCh 6 Moaeneit (Taba. 8.9).

Tabnuua 8.9. MpogomxkmTenbHOCTL NeproaoB KonebaHun (rofbl) B Mogensx
BpeMeHHbIX psagos YKM

Mepwon Moaenu
koneGaxun X1217 X1218 X1219 X1317 X1318 X1319
Mepsbin 12 12 12 13 13 13
Bropown 17 18 19 17 18 19

MpumeyaHune: Mpn 0603HAYEHNN KOHKPETHBIX MOAENeN NUTep «X» 3aMeHsNcs Ha
nutepbl «M» (Maxaukana), «B» (Baky), «<K» (KpacHoBoack), «A» (AkTay).

Pacuerst ypoBus Kacnmiickoro Mops HpOBOIWINCH UIsI TEPUOJIOB
19962015 n 2011-2035 rr. Jlanee mosyd4eHHBIE PACUETHBIM IIYTEM PSIbI
ypoBHsL Mopst ¢ 19962015 rr. cpaBHHBATUCH C (PAKTHUECKUMH TaHHBIMH
(puc. 8.27).

Ha puc. 8.27 BugHO, 4TO OTAENbHBIE PacUETHBIE KPUBBIE HETJIOXO BOC-
MPOU3BOIAT (PAKTHUECKHE KOJIeOaHUs] YPOBHS MOps, MPOMCXOAMBIINE Ha
(oHe SIPKO BBIPAXKEHHOT'O B 3TO BpeMsI OTPULIATENILHOIO TPEHA.

YpoBeHb, cm
125 -

100 -
75 -
50 -
25 -

0 -
-25,\/

-50 -

Puc. 8.27. ®akTnyeckuii (4epHas xunpHasi NIMHWA) 1 pacHeTHbIE YPOBHU MOpPS
Ha 1996-2015 rr. Mogenb M1317 — WwTpmxoBas NMHUS: CPefHee 3Ha4YeHne no
aHcambro — NYHKTUPHAasA IMHUS.
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Taxke pacCUMTHIBATUCH KOX(DPUITMECHTH TUHEHHOW KOPPEISIIHA MEX-
Iy pacueTHbIMH U (akTHdeckuMu 3HadeHussMu (Tabm. 8.10). 3a dakruue-
CKUIl ypOBEHb MPUHUMAJICS CPETHHUI 10 BCEH aKBaTOpUHM YPOBEHb MOPA (110
nmanaeiM [ 'mapomernentpa Poccum). [lamnas pabora Oblia BEITIOJNHEHA B
utone 2015 ., B cBs3M ¢ 3THM 32 (akTHUECKHid ypoBeHb B 2015 r. B3sTa OT-
MeTKa, MpHuHATas B nporuose ['mapomeruentpa Poccuu Ha 3ToT Ton. Pacue-
THI YPOBHSI MOPS TPOBOIMIIMCH JUTS KKIOTO U3 4-X TIOCTOB B OTAEIHHOCTH C
HCITOJIb30BaHUEM 6 MOAENIeH «KPaTHON CE30HHOCTH.

Ta6nuua 8.10. KoadhdmumeHTbl NHENHON Koppensiuum pakTnyeckoro u pacyeTHoOro
ypoBHs Kacnuickoro mops B 1996—2015 rr.

YpOBEHHbIN Mopenb, ucnonb3oBaBLIasiCA AfIA pacyeToB

nocr X1217 X1218 X1219 X1317 X1318 X1319
Maxadkana 0,28 0,24 0,24 0,57 0,28 0,14
Baky 0,27 0,26 0,02 0,53 0,29 0,08
KpacHoBogck 0,21 0,21 0,39 -0,24 -0,11 0,04
AkTay 0,12 - - 0,22 - -

MpumeyaHue: ana pacyeta ypoBHs MOpsi Ha MOCTy AKTay, B CBS3W C HeAOCTaToY-
HOW NMPOAOITKUTENIbHOCTBIO, OKasanucb HENpUMEHUMbl MOAENM, KOTOPLIM B Tabnuue cooT-
BETCTBYIOT MyCTble A4eiiku.

Jannelie, npuBeaeHHbIe B Ta0m. 8.10, moka3siBaoT, yTo Mozeas, M1317
JydIie, 4eM Jpyrue MOJCIH, BOCIPOW3BOAMIA (DAKTUYECKUE KOJICOaHHS
ypoBHs Mopst B 1996-2015 T. (KO3 PUIHEHT THHEHHONW KOPPEISIINU, paB-
ve1it 0,57, 3aaunm npu o = 0,01), Ha BTOpoM MecTe cTosia Moaenb B1317
(xoadpPunneHT MMHEHHOHN Koppensuuu, paBHbli 0,53, 3Hauum mpu o = 0,05).
Koaddumnment xoppensiun cperHuX 1o BCEM MOJAEISM 3HaueHUH ¢ QakTH-
JeCcKUMH JaHHBIMH OBl paBeH 0,30. MHTEpecHO, 9YTO MOAEITHHBIC KPHUBHIC
(mnst momenu M1317 u cpeHMX 3HAYCHMIA) Jydllle COBHamaiu ¢ (akThde-
ckuMH NaHHbIMU B uHTepBaje ¢ 2003 mo 2015 r., yem Ha MpeABIAYIIEM OT-
pe3ke Bpemenu (¢ 1996 mo 2003 1.).

Pacuets ypoBHsa mopst Ha 20112035 rT. BEINMONHATNCH B ABYX BapHaH-
Tax: coiapbHOM (puc.8.28) u ancamoOeBoM (puc.8.29). [lnst conpbHOTO MPOTrHO-
3a MCIOJIb30Bajaachk Moaens M 1317, miis ancamOIeBOro — BCe MOJENH.

Ha puc. 8.28 BumHO, 9TO KpHBasi ypOBHS MOPS, pacCUUTaHHAs Ha IEPH-
on 2011-2035 rr. ¢ ucnons3zoBanueM Moaen M1317, mocine ee npuBeaeHNs
K 0a30BOI OTMETKE JAOCTATOYHO XOPOIIO BOCIPOHM3BOIUT (haKTUYECKHE H3-
MeHeHus ypoBHs B 2011-2015 rr. B cooTBeTCTBHH C COMBHBIM ITPOTHO30M B
2016 r. ypoBeHb MOPsI MPOJIOJDKUT CBOe maneHue, Ho B 2017-2020 rr. oH
OyJeT OBICTPO MOBBIMIATHCS.
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YpoBeHb, cm

Puc. 8.28. dakTnyeckmin (YepHas XUpHas NMHUS) U pacCYUTaHHBIN C UCMNOSb-
3o0BaHvem mogenu M1317 (ToHkast nuHus) ypoBeHb Mopsi B 2011-2035 rr.
CronbyaTas guarpamma — paccYMTaHHbI YpOBeHb, NpMBEAEHHbIN kK 6a3oBon
oTmeTke. 3a 6azoByto oTMeTky Ans 2011-2015 rr. B3AT hakTnyeckmn ypo-
BeHb B 2011 r., ana 2016—2035 rr. — dhakTnyeckmin yposeHb B 2015 1.

B cuny TOro0, 94TO MOJENb «KPAaTHOW CE30HHOCTHY» HE BOCIPOU3BOIUT
JIMHEHHBIC TPEHIBI, PACCTOSIHUE Ha Tpaduke My (PaKTHYSCKOW U pacyuer-
HOW KPUBOWA, JaXKe B CIIy4asiX, KOTJIa OHU CIICAYIOT NapajuieIbHO IPYT Y-
Ty, MOKET OBbITh 3HAYUTEIBHBIM. JIJI1 TOTO, YTOOBI UCIOIB30BATH PACUCTHBIC
KPHBBIC B IIPOTHOCTUYECKUX LCIIAX, OHU IMPUBOAUIIUCH K 6a3OBOMy YPOBHIO,
3a KOTOPBII ObUI IPUHAT CPEIHUN YPOBEHb MOPS B TOJY, MPEAIISCTBYIOIIE-
MY MPOTHOCTHYECKOMY TIepUOAY (HAmpuMep, AJsl IPOTHO3a YPOBHS MOPS Ha
2016-2035 rr. 32 6a30BBIN OBLT IPUHAT YpOBEeHH MOps B 2015 1.).

YpoBeHs, cm
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Puc. 8.29. dakTnyeckuii (YepHas XunpHasi NIMHWA) U pacCYMTaHHbIN C UCNONb30-
BaHMeM aHcambnsa moaenen (ToHKMe NMHuM) ypoBeHb Mopsi B 2011-2035 rr.
Cronb4yaTas gnarpamma — cpegHuii No aHcambnio ypoBeHb, NpMBeAEeHHbIN K
6a3oBor oTMeTke. 3a 6a3oByto oTMeTKy Ana 2011-2015 rr. B3AT hakTuyeckni
yposeHb B 2011 r., ana 2016—2035 rr. — dakTnyeckuit yposeHs B 2015 .
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Pacuersl ¢ ucmonp30BaHMEM aHCAMOJIEBOTO METOJa MPOBOAMINCH II0O-
ATAITHO: Ha MEPBOM ATare BBIYMUCISICS YPOBEHb MO KAXKIOMY IMOCTY W IS
KaXJI0M MOJENU; Ha BTOPOM 3Tare BBIUUCISUICS CPEIHUNA YPOBEHB IO YEThI-
peM mocTaM s Kaxkaou mozenu (puc. 8.29); Ha TPETheM dTare BEIYUCISIICS
CpeIHUN yPOBEHB MO BCEM MOJIEIISIM

Ha puc. 8.29 BumHO, 4TO KpUBas YPOBHS MOPS, PACCUUTAHHAS HA MEPH-
ox 2011-2035 1T. ¢ UcnoNb30BaHUEM aHCAaMOJIEBOTO METO/Ia, MOCIe ee MPH-
BeleHUsT K 0a30BOM OTMETKE BOCHPOM3BOAWT Cllaboe TaJeHWEe YPOBHA B
2011-2015 rr. B cooTBeTCTBUM ¢ aHCAMOJIEBBIM MPOTHO30M, CPEAHHUN ypO-
BeHb Mops B 2016 r. He OynmeT oTimyaTthes oT TakoBoro B 2015 ., a 2017—
2020 rr. oH Takxke Oymer nosemaThcs. Cormacue B xouxe YKM, paccuuTan-
HOTO C HWCIOJB30BAaHWEM pA3IHYHBIX Mojenel, Habmomaercs mpo 2025T.,
MOCJIe Yero KPUBBIC XOJla CUJIBHO PACXOASTCS. YUHTHIBas MEpHOi Koyieha-
HUH, UCTIONB30BAHHEIX [Tt MofenupoBanus (12—13 u 17-19 ner) u Havab-
HyI0 TOUKy pacdetoB (2011 r.), MOXXHO CKa3aTh, YTO COTJIACHE MEXKIYy MOJe-
JIIMUA OTPaHUYUBAETCS] OJAHUM LUKIOM. [103TOMY MpOrHOCTHYECKUN TEeproa
B 9TOM CJy4ae clieAyeT OrpaHUuInTh AecsaTbio rogamu (2016-2025 rr.). Ilpo-
THO3 YPOBHS MOpPS Ha 3TOT NIEPHO] IpUBeIcH B Ta0m. 8.11.

Ta6nuua 8.11. MNporHo3 nsmeHexHns YKM Ha 2016—2025 rr. (cM) B cpaBHEHUN
C YpoOBHeM, oxumaaeMbim B 2015 r. Hynb cootBeTcTByeT -28,0 M BC

MeTog oAb

nporHosa 2015|2016 (2017|2018 |2019|2020 | 2021|2022 {2023 2024 | 2025
ConbHbIl 8 -4 | 26 | 36 | 60 | 61 | 56 | 55 | 40 | 26 | 24
AHcambneBbii| 8 9 26 | 33 | 37 | 42 | 36 | 33 | 30 | 23 | 22

MpumeyaHwne: 3a daktuyecknit yposeHb B 2015 r. B3fATa oTMeTKa, NpuHATas B
nporHo3e 'mapomeTueHTpa Poccum Ha aToT rog.

Kak BugHo m3 Tabm. 8.11, oxxugaemble B COOTBETCTBHU C COJBHBIM M
aHcaMOJIeBBIM MPOTHO30M U3MeHeHHs ypoBHsS Mops B 2016-2025 rr. B oT-
nenbHble Toabl (2017-2018, 2024-2025 rr.) coBmaaaoT Ipyr ¢ APYroM, a B
2019-2023 rr. caeayroT Opyr 3a APYroM, OTIUYASICh TOJIBKO pa3MaxoM.

Peskoe otnmume 3ameTHO B 2016 r.; B COOTBETCTBHH C COJIBHBIM TIPO-
THO30M OXKHJIAeTCsl CHWKEHHE ypoBHA Ha 12 cM oTtHocurtensHo 20151, a B
COOTBETCTBHHM C aHCaMOJIEBBIM — HOBBIIeHHE HA 1 cM. M3 Tabnuipl BUIHO,
9TO 110 IIPOTHO3Y B OJMyKalIINe ro/ibl ypOBEHb BHOBb HAYHET PACTH, IPHUEM
OBICTpBIMH TeMIaMH. B 4acTHOCTH, MPOTHO3, MpHUBEIEHHBIA B Tabm. 8.11,
JOJDKEH OBITh CKOPPEKTHPOBaH € y4yeToM (akTtuueckoro ypoBHs Kacrwmii-
ckoro mopst B 2015 . Ilpm koppekTupoBke 0a30BOH OTMETKH OCTAIOTCS
HEU3MEHHBIMU OXXHJaeMble TOJOBbIE MPHPAIICHUS YPOBHS MOpSA, KOTOpbIE
JIETKO BBIYUCIUTD, HCX0As U3 Tabu. 8.11 (mpuBeneHs! B. Tabm. 8.12).
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Ta6nuua 8.12. MporHo3 npupatyeHnin yposHsa Kacnuiickoro mops
Ha 2016-2025 rr. (cm)

MeTo'q ro,D,bI

nporHosa 2016|2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
ConbHbINn -12 30 10 24 1 -5 -1 -15 | -14 -2
AHcambneBbli 1 17 7 4 5 -6 -3 -3 -7 -1

MpumeyvyaHune: 3a dakTnyeckuin yposeHb B 2015 r. B3sTa oTMeTKa, NpuHATas B Npo-
rHo3e 'mapomeTtueHTpa Poccum Ha aToT roa.

Hcxons n3 TecHOM CBS3U rOJOBBIX MPUpPAIICHUN YPOBHS MOpPSI CO CTO-
KoM p. Bonru, ux oxxugaemble 3Ha4eHHsS MOXHO HCIOJIB30BaTh B KayecTBE
OpHEHTHpa ISl AOJATOCPOYHOro MpOorHosa croka p. Bouru. Tak, ucxons us
mudp, npuBeaeHHBIX B Ta0. 8.12, B 2017 r. (1 rom) ciexyer oxXunaTh Ka-
TacTpo(hUIecKoro NoJI0BO IS Ha p. Bosnre.

Y HaHHOTO TPOTHO3a €CTh HEOCTATKH, 00YCIOBIEHHBIE TEM, YTO MO-
JI€JH, UCIIONb3yEeMbIE JUI1 €ro NOATOTOBKH, HE BOCHPOU3BOIAT HEKOTOPHIE
peanbHbBIe YepThl BpEMEHHON M3MEHYHMBOCTH ypoBHs Kacmuiickoro mops, B
TOM 4YHCIIE: a) BEICOKOYACTOTHEIE MyJbcaluy; 0) MOJTOBPEMEHHBIE JIMHEH-
HBIE TPEHABI; B) YJIbTPAaHW3KOYACTOTHBIE KoieOaHus. [losTomy peanbHbIe
OTMETKH YPOBHSI MOpPS OyAyT OTIAMYAThCS OT MporHo3a. OqHaKo, HeNlb3s He
OTMETUTh, YTO AUCIIEPCHUs HEYYTEHHOM M3MEHUYMBOCTH Ha 15-meTHEM oTpes-
K€ BPEMEHHU, AJI1 KOTOPOIr'O COCTaBIAETCA MPOTHO3, CYLIECTBEHHO MEHBIIIE
nucriepcun konebanuit ¢ mepuogoMm 12—-13 m 17-19 ner, 3amosKeHHBIX
B MOJIENb.

8.8. BepositHOCTHBII NPOruo3 ypoBHs Kacnuiickoro Mmops
Ha 50 jet (metoa M.B. Bojrosa)

Meton BepOSTHOCTHOTO MPOTHO3a [14] OCHOBaH Ha peIICHUH ypaBHE-
HUS BOJTHOTO OallaHca MOpsi, 3aITMCAaHHOTO B BUJIE

S —vrr- B0, (8.17)
t
rae V(#) — mpuToK BoABl B €AMHUIYY BpeMeHH; E(t) — cioil BUIMMOro ucma-
penus; F(¢) — miomanp 3epKaixa Mopsi.
Jng aHanmuTHYeckoro perieHus ypaBHeHHs (8.17) Hcmomb3yeTcst ero
JMHEAPU3UPOBAHHBINH aHAJIOT
dh

- (bV)/a® )h=V(t)/a—E(1) , (8.18)
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rme a 1 b — xkodpPUIMEHTH TUHEHHON 3aBUCUMOCTH IUTOIIAJAH MOPS OT
ypoBHs Mopst F'=ah+b.

Pacnonarasi BenmuuMHAMH NPUTOKA BOJ B MOPE, BHIMMOTO HCHApEHHUS,
BBIYUCIACTCA NPpUPALICHUC YPOBHA JIA 3aJaHHOT'O i-TO BPEMCHHOT'O MHTEP-
Basa

:M_Ei' (8.19)
F

1

AZ,

1

[TpuGaBmnsis ero K ypoBHIO Ha HA4aJl0 pacyeTHOTO MEPUOaA, MTOIyHYaeTcs
3Ha4YEHHUE YPOBHs B KOHIIE 3TOro uHTepBaia. [lopropsis 3Ty mpouenypy Tpe-
Oyemoe 4Kcio pa3, MoJy4yaeTcsl NCKyCCTBEHHAs TTOCIIEI0BATENBHOCTh YPOB-
Hel Mopsi He00X0AUMOH 3a01aroBPEeMEHHOCTH.

B Tabn. 8.13 u Ha puc. 8.30 mpeacTaBiIeHB KBAaHTWIH YCIOBHBIX pac-
TIpeJIeNIeHnii BEPOSTHOCTH YPOBHS Ha OyvKaiiliue NecSTHISTHs, pacCcyu-
TaHHBIE C UCIIOJIb30BAHUEM UMHUTALMOHHON MOJIENH [T CIEAYIOIUX 3Haue-
HUi TapaMeTPOB TI06YKIAIONINX MPOLECCOB: HOpMA IPHTOKA — 315 xm’/rog,
HOopMma BuauMoro ucnapenus — 0,75 m/roa, 6e3Bo3BpaTHOE BOIONOTpEOIIE-
Hue — 25 kv’/roa. Kak crefyer u3 TaGiuIb, AMAaNa30H BO3MOKHBIX 3HAue-
HUW YpOBHS JOCTaTO4HO mHUpoK. OT™eTka -26,0 M, nMmeromas obecreueH-
HOCcTh 1 %, nMo/mKHA OBITh MPHUHATA BO BHUMAHUE NIPU IPOEKTUPOBAHUU Me-
PONPUATHNA IO MHXEHEPHOU 3amuTe. Takke BEPOATHBI M HU3KUE CTOSHUSA
ypoBHs MOpst Ha oTMeTKax -28,0 -29,0 m BC.

Ta6nuua 8.13. BepoaTHOCTHbIV NPOrHo3 ypoBHSA Kacnuickoro Mmopsi
(6e3Bo3BpaTHble U3bATUA 25 KM3/roa; HauanbHbIA ypoBeHs -27,0 M BC)

Ob6ecneyeH- 3abnaroBpeMeHHOCTb NMPOrHo3a, roabl
HoCT®, % 1 3 5 10 20 30 40 50

0,1 -26,53 | -26,11 | -25,87 | -25,59 | -25,48 | -25,48 | -25,54 | -25,63

1 -26,66 | -26,37 | -26,20 | -26,04 | -26,02 | -26,06 | -26,13 | -26,21
5 -26,77 | -26,59 | -26,50 | -26,44 | -26,51 | -26,58 | -26,66 | -26,73
50 -27,05 | -27,14 | -27,22 | -27,40 | -27,67 | -27,83 | -27,92 | -27,98
95 -27,32 | -27,69 | -27,93 | -28,37 | -28,84 | -29,07 | -29,19 | -29,23
99 -27,43 | -27,91 | -28,23 | -28,76 | -29,33 | -29,59 | -29,71 | -29,75

C 3abnaroBpeMeHHOCThIO 110 5, 10, 20, 30 €T u T.4. CpeHUMN TPOrHO3-
HbIii ypoBeHb (50 % obecrnieyeHHOCTH) cocTaBisieT ot -27,05 mo -27,98 M k
2050 r. Haubonee nebnaronpustaeiid mporuos 0,1 % obecriedeHHOCTH Ha Te
K€ TIEPHOIBI COCTaBIsIeT -25,48 M, a Hanboee HEOIATONPUATHBIA ITPOTHO3
1 % obecnieyeHHOCTH COCTABIAET -26,02 M.
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Puc. 8.30. BepoaTHOCTHbIN NporHo3 ypoBHA Kacnuinckoro mops (6e3so3spar-
Hble U3bATMSA 25 KM3/rod; HaYanbHbIN ypoBeHb -27,0 M). OTAeNbHbLIE TOYKU Ha
rpacpmke — OTMETKM YPOBHSA MOps no nocty Maxadkana.

sk pacCMOTPEHHOTO BBIIIEC MPUMEPA OLEHKUA PACUYETHBIX XapaKTepH-
CTHK pacrpeieNiCHHsI BEPOATHOCTEH MakCHMaNbHOTO 32 50 JIeT YPOBHS MOPS
puBOaAMTCS B Ta0. 8.14.

Ta6bnuua 8.14. lMnoTHOCTL pacnpeaenexHns n pyHKUMA pacnpegeneHns
MakcumanbHoro 3a 50 net ypoHs Kacnuiickoro mops

Ne | OtmeTka, |[noTHOCTb,| PyHKUMS Ne | OtmeTka, |[MnoTHOCTb,| PyHKUMA
M % pacnpeq., M % pacnpeq.,
% %
1 -27,0 36,10 100,00 16 -25,5 0,380 1,450
2 -26,9 11,70 63,90 17 -25,4 0,380 1,070
3 -26,8 10,90 52,20 18 -26,3 0,220 0,700
4 -26,7 8,00 41,20 19 -25,2 0,120 0,470
5 -26,6 6,10 33,30 20 -25,1 0,050 0,350
6 -26,5 5,90 27,20 21 -25,0 0,100 0,300
7 -26,4 4,40 21,20 22 -24,9 0,080 0,200
8 -26,3 4,80 16,80 23 -24,8 0,050 0,120
9 -26,2 3,00 12,00 24 -24,7 0,025 0,075
10 -26,1 3,40 9,00 25 -24,6 0,025 0,050
11 -26,0 1,50 6,55 26 -24,5 0,000 0,025
12 -25,9 1,40 5,02 27 -24.4 0,000 0,025
13 -25,8 0,97 3,62 28 -24,3 0,250 0,000
14 -25,7 0,62 2,65 29 -24,2 0,000 0,000
15 -25,6 0,57 2,02 30 -24 1 0,000 0,000
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8.9. Ilporno3 ypoBusi Kacnuiickoro Mopsi Ha 0CHOBe pellIeHUs!
auddepeHINATBHOTO ypaBHEHUs] BOJHOTO 0ajnaHca
(metox A.b. Ka3zanckoro)

B pabote A.b. Kazanckoro [45] mpuBoamTCs MPOTHO3 YPOBHS MOPS HA
1993-2020 rr. B kauectBe Moaenu KoneOaHWsS YpPOBHS HCIIOJIB30BAIOCH
QG hepeHIuaIbEHOe YpaBHEHUE BOTHOTO OajlaHCa B BHIIE

v—ae—beh = (a+bh)-dh/dt, (8.20)

rlie v — MOCTYIJICHWE BOJBI B MOpPE B Pe3yJIbTaTe PeYHOr0 CTOKA U OCaJIKOB
Ha TOBEPXHOCTh MOPS; a U b — mapaMeTpsl TUHEHHON 3aBUCUMOCTH IIJIOMIA-
I OT YPOBHS MOPS JIJIsl pacueTHOTO WHTEepBaja BPEMEHH; /I — YPOBEHbB; f —
BpeMms (TO/bl).

[ mocTpoeHHsT TMPOTHO3a HCMONB30BAaJIOCh PELICHWE ypaBHEHUS
(8.20) oTHOCHUTEIBHO ¢

PR PO A (8.21)
be vae—1 a e

Pe3ynpTar mporHOCTHYECKOTO X0/a YPOBHS MpUBEAEH Ha puc. 8.31.

B M s e R SHR SR — .
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Fonwt
Pwuc. 8.31. Npadmk nporHocTuyeckoro xoaa yposHs ¢ 1993 no 2020 r.:
nporHocTnyeckasi kpueas (1), paktnyeckmne gaHHblie (2) [45].

8.10. IIpornocTuyeckue onenkn konedanuii YKM Ha ocHoBe
najgeoreorpagpuuecknx peKOHCTPYKIM

[Naneoreorpaduueckue PEeKOHCTPYKIIMH, OCHOBAaHHbIE HA JaHHBIX JIe-
TaJbHBIX T€OJIOTO-TeOMOP(OIOTHYECKUX UCCIIEA0BaHUN KaCIIUHCKOTO mode-
pexnsi, TIpoBeleHHBIE B Tocienuue nmecartunetus C.M. Bapymenko u np.,
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E.I'. MaeBbm 1 ap., I'.1. Pergaroseim, A.A. CBUTOYEM | Ap. TIOKA3aJIH, ITO
B TeueHue mieiicronena (nmocnenuue 700-500 toic. net) ypoenb Kacmuii-
CKOT'O MOpsI IIpeTepresl KpymHOMAacIITaOHble KoJeOaHus B JUana3oHe OKOJIO
200 m: ot -140 go + 50 M BC, 1 9TO 32 3TOT OTpe30K BpeMeHu Kacmmit «wc-
MBITA» YEThIpe KPYIHBIX TPAHCTPECCHU: OAKMHCKYIO, Xa3apCKYyI0, XBaJIbIH-
CKYIO0 U HOBOKACIIMHCKYI0, KOTOPbIE Pa3eIsUINCh TITyOOKUMH PErPECCUSIMHU.

PrruaroB [78] Ha OCHOBE W3y4YeHHs MaleoreorpauuecKoil HCTOPUHU
KaCIMHACKOTO MOPS TI0 TaIeoreoMOp(OIOrHIecKUM TaHHBIM M aHAJIHN3a BbI-
COTHOTO TOJIOKEHHS YPOBHS MOPS Ha Pa3IMYHBIX 3TallaX pa3BUTHUS, yCTAHO-
BUJI YETKYHO CBS3b MEXIY BHICOTHBIM IOJIOKEHHUEM YPOBHS MODPS U COCTaB-
JISTFOIIAMA BOAHOTO Oamanca (CTOKa peK W UCIapeHHsI Ha aKBaTOPUH MOPS).
Amnanmmu3 naneoreorpadudeckoi cutyanuu Kacnuickoro permoHa mo3BOJMIT
PrruaroBy cnenates 3akiatodeHHe, 4TO 3a MOCieIHUEe 2—2,5 THIC. JIET, T. €. C
Havaja CyO0aHTapKTHUYECKOH SIMOXU ToJIONEHa, KOT/Ia Havyajloch (GOpMUpPOBa-
HUE COBpPEeMEHHBIX JaHmmadToB B Oacceitne Kacrmus, a ciemoBarenbHO, H
ONMM3KUX K COBPEMEHHBIM YCIOBHSIM COCTABIIAIOLIMX BOJHOTO OanaHca, ypo-
BEHb MOpsS HUKOrJa He nogHumancs Beie -25,0 m BC. 310 nano emy ocHo-
BaHHE T0OJIaraTh, YTO HadaBImwmiics B 1978 T. mogpeM ypoOBHS HE IPEBBICUT
3Ty OTMETKY, & C YYETOM XO3SHCTBEHHOH NEATENbHOCTH U BOCCTAHOBIICHHS
croka B 3anuB Kapa-boras-I"on octanoBurcs Ha otmetke -26,0 M BC.

Pe3ynpTaThl JaHHOTO aHANMHM3a MO3BOJIIIM €My JKCTPAIOJUPOBAThH IIa-
neoreorpauuecKkue JaHHbIE Ha COBPEMEHHYIO 31oxy. OH MpHIIen K BBIBO-
Iy, 9TO NpPU COBPEMEHHBIX BEIMYMHAX COCTaBJSIIOIIMX BOAHOTO OamaHca
(o6bema cToka Gosee 300 kM*/rox), BuAUMOro ucnapenus (6omnee 69 cm/rox)
¥ CpeaHETOoA0BOM CKOpocTH (110 13 CM) HOBBITIICHUS YPOBHS MOPSI, M YUUTHI-
Basi reoMopdonornueckue ocodeHHocTn Kacmuiickoro mMopsi, MOKHO OXKH-
JIaTh TIOBBIIIIEHHE ypoBHS 10 oTMeTKH -26,0 M BC Ha pybexe XX—XXI BB., a
-25,0 M BC k 2010 r. Mcxons w3 reoMopdosiornueckoro crpoeams Kacrmii-
CKOW BIaJIWHBI, B cCaMble OJMIKAMIIMe TOAbl ITOBBIIIEHUE YPOBHS MOpPS 3a-
MEJJIUTCS, a ¢ NpuOIKeHneM K oTMeTke -26,0 M bC MoxeT naxe mpekpa-
THThCS (0€3 ydera Ce30HHBIX KOJICOAaHWH YPOBHSI MOpPs), TaK KaK HATHETCS
3aTOIUIEHHE TaKUX MOHMXeHHH (copoB) kak Mepteeiii Kynryk, Kaiinak,
Banxanckoro, Kenpkop u apyrux Oojee MENKHX MOHM)KEHHH CEBEPHOTO M
CEBEPO-BOCTOUYHBIX MOOEpekuii Mops. 3aTOIUIEHUE KPYITHBIX COPOB U HOBOWM
TEPpUTOPUH TIPWBENET K YBEJIWUEHHWIO IUIomanel Oojee dYeM Ha
12000 KB. KM XOpOILIO MPOTPEBAEMBIX MEIKOBOJIUM, YTO YBEIUYHUT HCIIApe-
HHE TIpUMepHO Ha 10 kv’/rog.

VYMEHBIIEHNIO pacXOIHOM YacTH BOAHOTO OanaHca OyaeT crmocobcTBO-
BaTh yBEeNMUYEHHE CTOKa B 3anuB Kapa-boras-I'on, BoccTaHOBIEHHOrO B
1992 r. C maneoreorpaduueckoil TOUKH 3peHHs B MoBeleHHH ypoBHs Kac-
s B XX cronetud (magerue Ha 3,0 M ¢ 1930 mo 1977 r. u moabeM IOUTH
Ha 2,5 M ¢ 1978 o 1995 r.) HeT HUYEro SKCTPAOPIAUHAPHOTO U, €CJIH ObI BCE
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MEpONpPHUATUS B NPHUOPEKHOM 30HE MPOBOIMINCH C YYETOM 30HBI pHCKa
(momockl mobepexbs ot -25,0 1o -29,0 M aGCOMIOTHBIX OTMETOK, T. €. B TIpe-
Jenax BEKOBBIX KOJIEOaHWH YPOBHS), TO MOXHO ObUIO OBl M30€kKaTh Tex
HETaTUBHBIX MOCIEACTBUN U YOBITKOB, KOTOPbIE OBLIM CBA3AHBI C IOJIBEMOM
yposus nocie 1978 roxa.

Pa3pabortannas PeryaroBeiM MeTonMKa MO3BOJIMIIA €My COCTaBHTH JBa
nporHo3a. IlepBblil MPOrHO3 OTHOCUTCA K MEPHOLY MOHM)KEHHUsSI YPOBHS, B
KOTOPOM OH IIpeAcKa3aj IPUOCTAaHOBKY MAaJEHUs YPOBHS U Jaxe Ooiee Be-
POSITHOE €T0 TOBBIIIEHUE. JTOT MPOTHO3 B IIEJIOM OompaBaaiics. Bropoii mpo-
THO3 OTHOCHWJICS K HauaBuieMycsi B 1978 r. nogsemy ypoBHs Mopsi. CorjaacHo
3TOMY NPOTHO3Y MOABLEM YPOBHS B OnrKalIine rofpl 3aMeAIUICs, a ¢ Mpu-
OmmkeHHeM K OTMeTKe -26,0 M mpeKpaTuTcs. DTOT MPOTHO3 TaKXkKe OIpaB-
nancsi, IoCTUrHyB B 1995 r. otmeTku -26,06 M, ypoBEeHb MOPS 32 MOCIEIY-
rore 17 net, UCHbIThIBas HeOOIbIINe KoebaHus, MOHU3WICA Ha 90 ¢cM U K
Hagaiy 2013 r. Haxonumcs Ha oTMeTke -27,57 M (1o mocty Maxaukaia).

[To PrruaroBy ypoBeHb MOps B OmKaiiimem OyaymieMm Bpsii JH TTOHH-
3utcst Hke oTMeTku -28,0 M BC mpu ycnoBuu, 4To CpeAHHE MapaMeTpbl
BozHOro Oananca Kacnus 3a mociieiHee CTOJIETHE COCTaBAT: CTOK PEK MpH-
6nusuTenbHo 288  KM/rOA; BUAMMOE MCHApeHHe HpUOIH3UTENHHO
77 em/ron. Kak ormMevaer Prryaros, Takoll ypoBEeHb HU HACEIICHUIO, HU TIPH-
OpeXHOW HHPPACTPYKTYPE YTPO3HI HE MPEICTABIIAET.

M.U. byasiko. u ap. [16] BEIMOTHIINA pacyeT KINMATHIECKUX YCIOBHMA
Ha 2000, 2020 u 2050 rr. mo MaTepuanaM Uil KIUMaTHYECKUX ONTHMYMOB
TOJIOIeHA, MUKYJHHCKOTO MEXJICIHUKOBbS M IUIMOLIEHA, T.€. HA OCHOBE Ia-
neananoruii. I3MeHeHus: ypoBHS MOpS 10 OTHOIICHHIO K 1986 T., cormacHo
MporHO3y, okazamuchk ciaeayromumu: 2000 . — -0,3 M; 2020 1. — +0,7 Mm;
2050 r. — +5,4 m. [lo3guee B.B. JlobaHOB [56] yTOYHMI 3TOT MPOTHO3: B
2000r.—--0,4m;820251. —+0,4 M; B 2050 . — +3,9 M.

8.11. CBepxaoarocpounbie Npor1o3sl ypoBHs Kacnuiickoro
MOpsi, OCHOBAHHBIE HA YUeTe COTHEYHOH AaKTHBHOCTH

B uctopun uccnenosanus Kacrmiickoro mopst B XX Beke (B IMeproOIbI
MaJieHus] ¥ MOJheMa YPOBHSI MOPSI) MOSBUJIOCH MHOTO ITPOTHO30B, OCHOBAH-
HBIX Ha y4Y€Te COJIHEYHOW akTUBHOCTH. CBEpXIOJTOCPOUHBIE MHPOTHO3BI
YKM, ocHOBaHHBIC Ha y4YeTe CONHEYHOH aKTHBHOCTH, OBLTH pa3paboTaHBI
M.C. Ditrenconom [96], A.H. Adanacsesbm [10], N.®. 'ermanom [26, 27],
AN. lyBanunem [40, 41], H.H. Conosseroii [90], B.A. Pyrkosckoii [80] u
JpYTUMU.

OWreHCOH Ha OCHOBAaHWH CPAaBHHUTEIHHOTO aHAlM3a BEKOBOTO XOJa
COJIHEYHOW aKTUBHOCTH U ypoBHA Kacnuiickoro Mopst cCocTaBuil JOCTaTOYHO
TOYHBIH porHo3 u3mMenenus YKM. OH cdopmynupoBai npaBHUio, COTIACHO
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KOTOpOMY HH3KHE CTOsiHHS Kacmus mpuxonsTcst Ha 310XH BEKOBBIX MaKCH-
MyMOB COJIHEYHON aKTHBHOCTH M, HA0OOPOT, 3MOXaM BBICOKHUX CTOSHHMA
Kacmust cooTBETCTBYIOT 3110XM MHHMMYMOB BEKOBBIX YPOBHEW COJHEUHOMU
akTHBHOCTH. Ha ocHoBe »Toro mpasmia DireHcoH B 1963 r. mpeackasan
noxwseM ypoBHS B 1970-2000 rr. CormacHo mporaosa Jiirencona, k 2000 r.
CPeIHUII YPOBEHb MOPS JOJKEH OBbLIT JOCTUYh OTMETKH -26,9 M BC. dakTu-
yecku B 2000 r. oTMeTKa ypoBHSA o nocty Maxaukana coctaBuia -26,95 m
BC. BaxxHO, 94TO 3TOT MPOTrHO3 XOPOIIO YIOBHII IMIEPEXO YPOBHS C MAJCHUS
Ha rogseM B 1978 T.

Ilo mporno3y JlyBanmna [40, 41] B Ommxaitmme 30-40 ner mocine
1990 r. ypoBeHB MOpPsT OYIET MOBBIMIATHCS CO CKOPOCTHIO 5—6 CM | 110 8 CM B
koHIie nepuona. [lo mporuosy I'etmana [26, 27], kK KOHITy TIEPBOM TOJIOBHHBI
XXI Beka ypoBeHb MOpPS AOCTUTHET aOCONMIOTHOM OTMeTKH -21,7 M. DTO
03HAYAET, YTO €XKETONHO B TeueHre 50 JeT YpOBEHb JOJDKEH MOBBIIIATHCS B
cpenHeM Ha 11 cm, 4To ManmoBeposTHO. [lake IO caMOMy CMEJIOMY IPOTHO3Y
B.B. Jlo6anoBa [56] makcumanbHasi oTMeTKa ypoBHS K 2050 r. He nomKHA
npeBbicuth -24,0 M BC.

B pa6orax JI.I'. Ocuka u mp. [66, 67] yka3sIBaeTCsl, YTO OMPEIEIIIIO-
muM (PaKTOpOM YpPOBEHHOTO pekuMma Kacmus sBisieTcss KIMMaTHYECKHH,
KOTOPBIH, B CBOKO OUYEPE[Ib, OTPEAEISETCS JMHAMUKON COTHEYHON aKTUBHO-
ctu. UM ycranomiera obpaTHas 3aBUCHMOCTh YKM 0T COTHEYHOW aKTUB-
HocTH (ko3¢ dunueHt xoppemsuun -0.86). B pabote mokazano, uro camoe
Huskoe crostaue ypoBHs (-29,01 m BC), Habmonasiieecs B 1977 r. sBasercs
PE3yIBbTaTOM CYIEPIIO3UIIH MaKCUMYMOB OJWHHAAIATUIETHETO, BEKOBOTO
¥ MHOTOJIETHETO UKIIOB. I1o mporro3y Ocuka, coctaBieHHOMY B 1995 1., He
HCKJII0YEHa BO3MOXKHOCTh MoabeMa ypoBHA K 2020 r. 1o orMmetku -24,0 M
BC, mocne dero nomkHa HACTYNUTh KBa3UCTAOWIHM3AIHS YPOBHS B TEUCHHE
40 net ¥ 3aTeM BHOBb ITagieHue 10 oTMeToK -27,0 —-28,0 m BC.

H.H. ConoseeBa [90] pa3paboTtana METOMOJIOTHIO CpPaBHEHUS MHOTO-
JIETHUX DPSIIOB COJIHEYHONH AKTHUBHOCTH M T€O(PU3MYECKHX MPOLECCOB pas-
JUYHBIX MacmTaboB M TOKa3ajia 3aBUCHMOCTh KOJEOaHWH NeTepMUHHUPO-
BaHHBIX COCTABISIOMINX T'eO(PU3NUECKHX IPOLECCOB, B TOM YHCIIE CTOKA
Bonru u ypoBus Kacnuiickoro Mopsi OT COJHEYHOM akTHBHOCTH Ipelle-
CTBYIOIIKX TIeprooB. Ha ocHOBe 3T0i 3aBUCHMOCTH OHa pa3paboTaia mpo-
rHo3bl cToka Bonru u ypoBHst Kacniuiickoro mopst 10 cepenunbl X X1 Beka.
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KPATKOBPEMEHHBIE
HENNEPUOANYECKUE KOJIEBAHUSA
YPOBHS KACIIUHACKOI'O MOPSI

N METOJAbI UX ITPOI'HO3UPOBAHUA

9.1. Yci10BHMs1 BOBHUKHOBEHHUSI H PAa3BUTHHA CTOHHO-HATOHHBIX
siBjennii Ha CesepHom Kacnumn

Ha Kacnuiickom Mope K HEeNmepruoIu4eckuM KojeOaHusIM YPOBHS OTHO-
csiTCsl, IPEXIE BCEro, CTCOHHO-HAroHHbIE siBeHus. [IpunnBHbIe KoseOaHus 1
KoJIeOaHUsI CEHCMHUYECKOTr0 MPOUCXOKAeHUs Ha Kacnun He3Ha4uTeNbHBI, U
OHHM 37Iech He paccMarpuBaioTca. OCOOEHHOCTH BOSHUKHOBEHUS U Pa3BUTUSA
CTOHHO-HAaroHHBIX KOJIEOaHWH ypOBHA MOps (IITOPMOBBIX HATOHOB M CTO-
HoB) Ha Kacmuu mccnemoanuce MHOruMu aBTopamu [11, 21, 30, 33, 34].
HexoTopsle pe3ynbTaThl 3THX HCCIeI0BaHUM N3T0KeHH! B [1, 25, 28].

OCHOBHBIMH XapaKT€PUCTUKAMHU IITOPMOBBIX HAarOHOB SIBJISIOTCS JaThl
Hayana ¥ OKOHYAHHUS SIBICHUS, BBICOTAa MOJbEMa YPOBHS BOABI U €ro obec-
NIEYEHHOCTh, MHTEHCUBHOCTh IIOBBILICHUS YPOBHS, IHPOJOJDKUTEIBHOCTD
CTOSIHUSL BBICOKOTO YPOBHS, AAJbHOCTh PAacHpOCTPaHEHHs IO CYIIEe U CKO-
POCTh MPOHUKHOBEHHS MOPCKHX BOJ, oOmas ruomans 3atomieHus. HItop-
MOBOIl HaroH WJIX CTOH YacTO OIpPEAEISIIOTCA KaK Pa3HOCTh MEXAY HaOIIo-
JICHHBIM YPOBHEM U YPOBHEM, KOTOPBI MOT OBl ObITh B OTCYTCTBHH ILITOP-
Ma. IIpu mTopMOBOM HaroHe 3Ta Pa3HOCTh MOJIOKUTENBHA, IPU CTOHE — OT-
pHULaTenbHA.

[Ipy cunpHBIX HaroHax B YCJIOBHUSX OY€Hb IOJIOTOrO MOOEPEXbs MPO-
WCXOAMT 3aTOIUIEHUE TIOJOCH MOOepebsa MHUPUHON 10 15-25 KM, UTO HaHO-
CHUT OIPOMHBIN MaTepHaJbHBIM yIiepO M BHI3BIBACT HETAaTUBHBIC 3KOJIOTHYE-
ckue mocneAcTBuA [4, 16]. 3a mociaenHue TOABI B pe3yiabTaTe MITOPMOBBIX
HaroHOB B Tpefeiax aIMHUHACTPATUBHON IPAaHHULIBI POCCHICKOTO MOOEPEKbs
Kacnuiickoro mMopst ObUIO 3aTOIUIEHO M BBIBEACHO M3 3E€MJICHIOIB30BAHMS
320 TeIC. Ta OCBOEHHBIX 3€MEIlb, NMPH 3TOM CYMMAapHBIM 3KOHOMHYECKHUN
yimepd cocraBun okono 4,3 mapa py6. (B menax 1991 roma.). Tosbko
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mTopMOBOi HaroH 12-16 mapra 1995 r. Hanec ymep0 Ha CyMMY OKOJIO
3 mipa pyO. (B nerax 1995 r.). DToT HaroH ObUT MpecKa3aH ¢ TPEXTHEBHOU
3abnaroBpeMenHocTeio ['mapomernenTpom Poccum, nHaue MaTepHaibHBIHA
yiep0 Obl1 OBl Hem3Mepumo OorbIrie. IIporHo3 Hemepuoamdeckux Kojeda-
HUHN ypOBHS B NMPUOPEKHBIX M MEIKOBOIHBIX paifoHax Kacmwuiickoro mops
nMeeT OOJBbIIOE MPAKTHYECKOe 3HAYEHHE IJISi CyIOXOICTBA, PHIOOJIOBCTBA,
N00BIYN TTOJIE3HBIX UCKOMAEMbIX Ha LIenb(e U T. 1.

CroH, coBmajaromUii ¢ HU3KUM CTOSHHUEM YPOBHS, MOYKET CO3/1aBaTh
PHUCK IS CYyI0XOACTBa (0OCOOCHHO MJIsi OOJBIIMX CYIOB B MPHOPEKHBIX BO-
nax) ¥ IpoOJIeMbl C OXJIaXACHUEM BOJbI Ha dHEPreTHUecKux craniusax. [pu
CroHax Hapyuiaercsi paboTa BoI03a00pOB, IPOUCXOAUT OOMENIEHHE MOPTO-
BBIX aKBaTOPUIl U CYJOXOAHBIX MOPCKHUX KAaHAJIOB, COKPAIIAIOTCS IJIOMIAIH
HEPeCTWIMLI M Haryja LEHHBIX HPOMBICIOBBIX PBHIO, B MEPBYIO Ouepeidb
OCETPOBBIX, U3MEHSAETCS JaHAmAadTHas CTPYKTypa MPUOPEKHBIX TEPPUTO-
puil, OTONIAIOTCA 3HAYUTETbHBIE TUOMAAN TPUOPEKHBIX TEPPUTOPHIL.

Kak Haron, Tak u croH Moryt oOycCIaBIMBAaTHCS OZHHM M TEM K€
LITOPMOM IIPH Pa3HBIX CTaAMsAX ero pa3sutus. LIITopMoOBON HaroH resepu-
pPYETCsl YaCTUYHO B Pe3yJIbTaTe W3MEHEHUs! aTMOC(EpPHOTO NaBICHUS, HO B
OCHOBHOM B PE€3yJIbTaTe HEINOCPEACTBEHHOTO Bo3eiicTBus BeTpa. Ilpu sTom
3¢ EKTH TaBJICHHUS U BETPa OTMHAKOBO BaXKHBI.

OTHOCHUTENIFHO NMPUYMH BO3HUKHOBEHHSI CTOHHO-HArOHHBIX KOleOaHui
YPOBHS MOpsI CYLIECTBYIOT Pa3jIUYHbIE TOYKU 3peHusl. bonpnmHCTBO yue-
HBIX MPHUIEPKUBAIOTCS KOHLENIMH, COTJIACHO KOTOPOH Ha BEIMYHHY HAro-
HOB U CTOHOB OKa3bIBAaIOT BIMSHUE Takue (aKTOPbl, KAK CKOPOCTh M HAIPaB-
JICHHE BEeTpa, MPOJOKUTEIBHOCTh €ro JIEHCTBHS, JJWHA pa3roHa BeTpa, a
TaKke TIyOuHa MOps, YKJIOHBI M penbed AHA, KOH(QUrypalus OeperoBoi
YEPTBHI.

OpHako CyLIECTBYET U Apyras TOuKa 3peHHus, Hanpumep B [3], cormacHo
KOTOPO# B (hOPMHPOBAHUH IKCTPEMAaIbHBIX KOJICOAaHUH ypOBHA JOMHHHUPY-
IOIYI0 POJIb UTPAIOT TeHepHpyeMble MPOXOISIIMMHU ITUKIOHAMH JTMHHBIC
BonHBL. Korga ckopocTh OBWKEHHS LHMKIOHA MPHONMXKAETCS K CKOPOCTH
HepeMeleHns. CBOOOAHON AJIMHHOM BOJIHBI, MOJKET HACTYIMTh SIBICHHE pe-
30HaHCa, 3HAUYUTENIbHO ycuinBaromee ee. O4eBUIHO, YTO B 3aBUCHMOCTH OT
KOHKPETHBIX (PHU3UKO-reorpauecKux OCOOCHHOCTEH aKBaTOPUH MOpEH
OCHOBHOH BKJIaJ B (DOPMHUPOBAHWU HATOHOB MOTYT BHOCHTH INEPBBIN HIIH
BTOPOH MEXaHU3M, 100 X KOMOMHALIHSL.

dusnyecknii MeXaHu3M (POPMUPOBAHMS CTOHHO-HATOHHBIX KOJICOAHMIA
YPOBHS OTpeAemsieTcs BO3JIEHCTBHEM HOPMAJbHBIX M TAHT€HLMANbHBIX CHII
BETpa U aTMOC(EPHOro AAaBJICHUS HA BOIHYIO MIOBEPXHOCTh MOPS, B PE3YJIb-
TaTe 4Yero OCYLIECTBJIAETCS IepepaclpenieNeHue BOIHBIX Macc BHYTpPHU
BonoeMa. Konebanus atMmoc(hepHOro NaBieHUS HaJ MOpPEM OOBIYHO BBI3BI-
BAIOT CTaTMYECKHE U3MEHEHUS YPOBHs — IOBBIIIEHHE B 00IaCTH NOHHUKEH-
HOTO JABJIEHUS U TOHI)KEHHE B OOJACTAX MOBBIIICHHOTO IaBJICHUS, OHH
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BO30Y)KIAIOT JIMHHBIE BOJHBI [3]. Mi3MeHeHHe MOI0XeHHs YPOBEHHOH IT0-
BEPXHOCTH 32 CYET CTaTHUecKoro 3ddekra aTMochepHOro NaBICHUs MpU-
OMIKEHHO OIMCBIBAECTCSI 3aKOHOM «00paTHOro 0apoMeTpay, COrIacHO KOTO-
poMy TIpu TOBBIIEHNH aTtMochepHoro nasnerus Ha | rlla ypoBenp moHu-
’)aetcs Ha 1 ¢M, 1 HAa00OPOT.

B pesynbTare BO3meHCTBHUS BeTpa Ha BOJHYIO MOBEPXHOCTh BO3ZHUKAIOT
npeiidoBeie TeueHHs, KOTOpble B (CeBEpHOM TMONYIIAPHH OTKIOHSIOTCS
BIpaBo. [1oMHBIN MOTOK yCTAaHOBMBILErO TEUCHMS HAMpaBlIeH MEPIEHANKY-
JSPHO K JIEHCTBUIO BeTpa. B MENKOBOAHBIX MOpPSX BEIMYMHA OTKIOHEHHS
TCYCHUA OT HalpaBJICHHA BETPa 3aBUCUT OT OTHOIICHUA FJ'IY6I/IHI)I MOpAa K
riyOWHEe, Ha KOTOPOI BEKTOP TEYEHHUsS HAINPABJICH MPOTHBOIOJIOKHO BEKTO-
py TeueHWs Ha TMOBEPXHOCTH (TIyOwHA TpeHus). Ecmu 3To OTHOIICHHE
Mmenbiie 0,1, To yron oTkIoHeHHS TpUOIMKaeTcsl K HyJr0. TakuM obpaszom,
B IIIyOOKOM MOpe HaroH OyJeT HanOOJBIIUM IIPH BETpE, HAIPABICHHOM Ta-
pajieTsHO OeperoBOi JIMHUH, PACIIONOXKEHHOW CIIpaBa, & B MEITKOBOJHOM —
MpH BEeTpe, NEepIEeHANKYIIPHOM K Hed. JIMHaMudecKue mporecchl Ha Mope
OCIIOKHSIOTCS TEM, YTO Ha KoJeOaHWs ypOBHs, OOyCIIOBIIEHHBIE BETPOM,
HaKNIaJbIBAIOTCS [UIMHHONEPUOIHbIE BOJTHBI, 00YCIIOBICHHbBIE BO3ICHCTBUEM
KpYITHOMAcCIITaOHBIX aTMOC(EPHBIX MPOILECCOB, BIUSHUE KOTOPBIX MOXKET
CYIIECTBEHHO MPEBOCXOIUTH cTaTn4eckuii 3 dext atMmochepHOro naBieHus
Y ICWCTBUS BETpA.

ITon BmustHUEM npeiioBOTO W TPAAMEHTHOTO TEUEHUH BIOJH mobepe-
Xbst MOpsl popMupyeTcsi onpeaereHHas TUpKysanus Boa. C yMeHbLICHHEM
rIIyOWHBI MOpS BIUsHUE cuiibl Kopronca yMeHbIIaeTcsi M P HEKOTOPO
JOCTATOYHO MaJioW TIyOMHE €10 MOXKHO TpeHeOpeub. Ho onHOBpeMeHHO ¢
STHM BO3pPACTaeT TPEHUE O JHO, U JUIS CO3JaHHs KOMIIEHCHPYIOILIETO MTOTOKA
oT Oepera, paBHOTO IMOTOKY NIPeiOBOT0 TEUECHUS B CTOPOHY Oepera, HE00-
XOAMMBI OoJbIIKE YKIOHBI YpoBHS. COOTBETCTBEHHO, aMILIUTYyla CTOHHO-
HAroOHHBIX KOJeOaHUI YBEIHYNBACTCS C YMEHBIIICHUEM Ty OUHBI.

Korga Berep HaumHaeT OyTh B CTOPOHY Oepera, B Mope IpeoOiamaeT
npeiidoBeiii motok. Ecnu rmyOuHBl MeHbIIE 3 M, MPH NPOJOKUTEIBHOM
CHJIEHOM BETpPE BCS Macca BOJIBI MEPEMEIIaeTcs 0 BETPY, MPOTHBOTEICHHUS
y JIHa HE BO3HHKAET, M BOJa HaKarumBaeTcs y 6epera. [loBbllieHue ypOBHS
CO3/1aeT TPaJVEHT NaBJICHHUS, BHI3BIBAIOIINHN, B CBOIO OYepellb, OTTOK BOJIBI,
T. €. Ha TIyOuHax 4—-5 M MOKEeT BO3HUKATh CIOU BOJBI TONIUHON 1—-1,5 M ¢
KOMIIEHCAllMOHHBIM TEUCHUEM y JHA (MpOTHBOTeUeHHEM). HacTymaer siBie-
HUE «yCTaHOBUBIIIETOCS HAarOHA», KOTOpOe OYIET CyIIecTBOBAaTh 10 TEX TOp,
IIOKa CHhJia, BhI3BaBlIas HAaroH, HE U3MCHUTCA WUJIM HE MPEKPATUT CBOC z[eﬁ-
ctBue. [Ipn M3MeHeHNN CUIIBI BeTpa depe3 HEKOTOpOoe BpeMsl BHOBb HACTY-
MaeT YCTAaHOBUBIIHICS HAaroH, HO YK€ MPH APYTOM IIOJIOKEHWH YPOBEHHOM
noBepxHocTH. Ilpodunp BOIHOW MOBEpXHOCTM MO HOpMalnu K Oepery
B TIPOIECCE Pa3BUTH HAarOHA MEHsIETCS — MUK HaroHa mepemMemniaercs K Oe-
pery ot u300atTel 4—5 M.
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9.2. CTAaTHCTHKA CTOHHO-HATOHHLIX SBJIeHUH
Ha CeBepHom Kacnium

Bonbioe pazHooOpasue Gu3nko-reorpauueckux yCJIOBUN Ha pas3iiny-
HBIX yyacTkax nmooepexbs Kacnus oOycrnaBiuBaeT 3HAUUTEIbHbIC Pa3THUHS
B BEJIMYMHAX CTOHHO-HarOHHBIX KOJeOaHUH YPOBHs, KOTOPbIE HAOIIOAI0TCS
o BceMy nobepexpio Kacrust, Ho 0COOEHHO UM IMOABEPKEHBI MEIKOBOIHBIE
paiionsl CeBepHoro Kacnus, rae pazmax konebanuit nocturaet 5—7 m. Tak,
BeIMYMHA KaTacTpo(UIecKOro HaroHa, HaOoaBIierocs B Hosiope 1952 r.,
npeBbiciiia 4 M, a BennuuHa croHa y Bonro-Kacnmiickoro Masika B HOsIOpe
1958 r. gocturna 2,5 m.

Pa3BuTHIO ITOPMOBBIX HArOHOB B 3TOM PallOHE CIIOCOOCTBYIOT Majible
IyOMHBI U YKJIOHKI THA B IPUOpEeXHOM 30He. B 3amamuoit vactn CeBepHOTO
Kacrius nanGomnpiine HaroHel orMmevanuchk y mnoc. Kacmuiickuit (4,5 M), B
BoCcTOYHOM — y moc. XKunas Koca (2,5 M). MakcuManbHble CTOHBI HA0JIO1a-
much y tiaBMmaska Bonro-Kacnutickuit (2,3 M) u y o. 3roiinsectoBekast [la-
aeira (1,5 m) [25]. PacipocTpaneHre HaroHOB B JieibTe Bonru cyiiecTBeHHO
3aBHCHT OT IOJIOKEHHS CPETHETO YPOBHS MOPSI.

B mepuoasl HU3KOTO CTOSIHHS CPEAHEro YPOBHS MOpSI TPaHHULA 30HBI
BEPOSITHOT'O 3aTOIUICHHS CMEIIAETCSI B CTOPOHY OTKPHITOro mMops Ha 40—
50 kM, TIpy 3TOM paclpocTpaHeHHEe HAarOHHOM BOJIHBI B AeNbTy Bonru otme-
9aJoCh TOJNBKO B HKCTPEMAJIbHBIX CIIydasiX, KaK, HapuUMep, IIPH KaTacTpo-
(rueckoM Harone B HOsA0pe 1952 r. PaspymmrensHoe ASHCTBHE BETPOBBIX
HaroHOB IIPH 3TOM YMEHBIIAETCs, TaK KaK YMEHBIIIAeTCS BEPOSTHOCTH 3a-
TOIJICHUS] TOH YacTh MOOepexbs, KOTopas 0OBIYHO 3aTarjIuBaeTcsl mpu 0o-
Jiee BBICOKOM IIOJIOKEHHH CpeiHero ypoBHA Mops. 1 Hao6opoT, npu BBICO-
KOM CTOSIHUM CPEIHEr0 ypOBHS MOps paspylIUTEIbHAs POJIb IITOPMOBBIX
HaroHOB CYIIECTBEHHO YCHJIMBAETCS, P 3TOM HAaroHHas BOJIHA CBOOOIHO
pacmpocTpaHseTcs B AelbTy Bonrw, mocturas AcTpaxaHn H  Jaxe
c. Bepxuee JleOsxne.

Ha 3amamnom moOepexxbe Mops, Ha ydacTke Kuzmspckuii 3amuB —
. Brinka npu cUIBHBIX HATOHAX 3aTOIUIEHHE MOXET MPOHUKATH Ha CYIy Ha
paccroanue 30-50 kM, Ha ydactke JleMeHTheBckass Koca — yctee Ypana Ha
paccrosiaue 5—10 kM, Ha BOCTOYHOM MOOEpeKbe OT YCThs Ypana 0 TMOJy-
octposa ypues — Ha 30—40 kM. C noBeimenreM ypoBHa Kacnus mpoucxo-
IWUT W TIOBBIIEHHE MaKCUMAaJbHBIX YPOBHEH BO BpeMsi HaroHoB Ha Cesep-
HoM Kacrnn.

CroHHo-HaroHHbIe KojieOaHus YPOBHS MOps B ceBepo-BocTouHOM Kac-
MM TaKXKe JOBOJIBHO YacToe siBieHne. B cpenHeM 3a mMecsl NpOUCXOANUT 3—
5 HaroHoB W 5—6 CroHOB BOJbI pa3nnyHON MHTeHCMBHOCTH. Ha puc. 9.1
MpeCTaBIeH XPOHOJIOTMYECKUH TpaduK X0Ja CrOHHO-HATOHHBIX KOJIEOaHUI
ypoBHs Ha CeBepHoM Kacmnuu 3a nepuoz ¢ 1950 mo 2004 rox [15].
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Puc. 9.1. Konebanusi ypoBHsi Kacnuinckoro Mopsi BO BpEMSI CrOHHO-
HaroHHbIX sBNeHui (6enas NuHUSE — xo4 cpeaHero ypoBHs mopsi, M BC).

XapaKkTepUCTHKN HAarOHOB M CTOHOB M, COOTBETCTBEHHO, OMACHOCTh 3a-
TOTUICHUH U OCYIICHHH MMOOEPEXbsS TOCTOSTHHO MEHSIOTCS BCIIeNl 3a U3MEHe-
HUSIMHU CPEIHETO YPOBHS W IDIOMIATX MOps, KOHPHUTyparuun OeperoBor Ju-
HUH U APYTHX (aKTOPOB, B YACTHOCTH ACATENBHOCTH 4yesloBeka. [Ipu oqHoi
Y TOH K€ BEJIMYMHE HaroHa, HO MpH OoJiee BHICOKOM TOJIOKEHUU CPEIHETO
YPOBHSI MOPS BEPOSITHOCTh M Pa3Mephl 3aTOIUICHUH, JaTbHOCTh NMPOHUKHO-
BEHHUSI HATOHHOTO TIOBBIIICHHUS B CTOPOHY CYIIU YBEIMYUBAIOTCS, a TIpU 00-
Jiee HA3KOM — YMEHBIIAIOTCSI.

B cpenHeii 1 10)KHOM YacTAX MOpPsI CCOHHO-HaroHHbIE KOJeOaHusl ypoB-
Hs MEHBIIIe, HO TOXXE 3HauuTelbHble. Hanbonpmas BelwmynHa HAaroHa co-
craBister 50-70 cMm, a crona 30-100 cm. Haubonpmimii pazmax komneGaHwuit
n3Mensercs B npeaenax 100-150 cm.

BuyTpurooBoe pacrnpezeneHiue CroHOB U HaroHOB B paiioHe Maxauka-
JIBl OTpeZeNsieTcs] B OCHOBHOM C€30HHOH MOBTOPSEMOCTBIO T'OCIOJCTBYIO-
mwx BeTpoB. CroHsl B palioHe Maxadkalbl JOCTHTAIOT OOJBIINX 3HAYSHHUH,
YEM HaroHbl, ¥ UMEIOT MECTO IIPEHMYILECTBEHHO 3UMOH. MakcuManbHbIN
cron coctaBusl 100 cm (20-21 HOs0pst 1957 r.) BO BpeMsl KECTOKOT'O MITOP-
Ma (CKOPOCTh CEBEpO-3ala HOTO BeTpa JocTuraia 34 m/c). MakcuManbHBIN
HaroH HaOmomancs 12 deppans 1969r. u cocraBun 72 ¢cM TpH IOTO-
BOCTOYHOM BeTpe 1o 20 M/c. MUHUMaIbHBIE MITOPMOBBIC HArOHBI HAOIFO-
JTAl0TCS B TIOTPAHMYHOM paiOHE MEXAy CPENHEN U F0)KHOM YacTsMu Mops. B
npubpexubix paiionax lOxHoro Kacmust ot Actapel Ha 3amaae a0 Typk-
MeHOAaIT Ha BOCTOKE BEJIMYMHA HATOHOB IPH BETPAaX CEBEPHOW YETBEPTH
paBHa 50-80 cM. BennunHa CroHOB NpH IOTO-BOCTOYHBIX BETpax B paiioHe
TypkmenOamu, Anaku npeBsimaet 1 .

OKcTpemMalbHble HaroHbl HaOIOA0TCS BO BCE CE30HBI rojia, HO Yalle
Bcero B xononHbIi mepuoA: B CeBepHoM Kacrmu — ¢ ceHTAOps 1Mo HOAOPH
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U C Mapra 1o amnpeiab. B OOJBIIMHCTBE CIy4aeB IITOPMOBBIE HAarOHEBI
HaOJI0JaI0TCsl B BECEHHUE U OCEHHHUE MecsIIbl. HaroHs! y 3amafHbIX U ceBe-
po-3amagHbIX MOOEpEeXUi BBI3BIBAIOTCS YacCTO IMOBTOPSIOMIMMUCS BETPaMHU
BOCTOYHBIX U IOI0-BOCTOUYHBIX HanpasieHH. CroHsl MOPCKOl BOabl 00y-
CJIOBJICHBI IEHCTBHEM BETPOB 3aIaJHOTO M CEBEPO-3aIaJHOTO HAIpPaBICHUH.
CyMmMmapHas MOBTOPSIEMOCTh BETPOB HAaroOHHBIX HAIIpPaBJIEHUI COCTaBISIET
60 %, a cronnsix — 40 %. Ha CeBepnom Kacnuu nmogseM ypoBHA 10 1 M
BO3HHKAET TP CKOPOCTH BeTpa 10—15 M/C 1 IPOIOIIKUTEIIEHOCTH JCHCTBUS
ot 10-12 9 go 1-2 cyt. [Ipu CUIBHBIX BETpax CO CKOPOCTBIO 15-25 m/c mx
BbIcOTa nocturaer 1,5-2,5 M u Oomnee. Hanbonee yacto KpymHbIE CTOHHO-
HaroHHbIE SIBJICHUS HAOJIIOJAIOTCS HA 3alaJJHOM M BOCTOYHOM IOOEPEXbIX
Cesepnoro u Cpennero Kacnust (tadu. 9.1).

Ta6nuua 9.1. Yucno crnyyaeB MakcUMarbHbIX HAaroHOB MO AaHHbIM HabnaeHWIA
B CeBepHom (TMC o. TioneHuii u o. MewwHow) n CpegHem Kacnuu
(TMC Maxaukana n ®opt-LLeB4yeHko) [32]

Myukt | Mepuoa | I | L | N[ IV [V [ VI|VIL{VIlI| IX| X |XI|Xn
o.ToneHnii [1938-1993| 7 | 4 | 5 | 0 | 3 0|2 |7 |15]|14
o.MewHoit [1931-1993 2 /8|94 |3|1|5[2]4]3
Maxaukana [1900-1993 | 19 51011 1 1 0| 1]18
Popr- 1921-1993 |12 (11| 7 | 3 |1 |3 |0 |3 | 5 |3 |12]11
LLleBueHko

Kak BunHO u3 Tab1. 9.1, B OONBIIMHCTBE CIy4aeB IITOPMOBBIC HATOHBI
HaOIIOJAIOTCS. BECHOW M OCEHBIO U OOYCIIOBJICHBI CUIBHBIMU H yCTONYNBEI-
MHu BeTpamu 3 (PEeKTUBHBIX HanpaBlIeHWH, KakoBeIMU Ha CeBepHoM Kacrmn
SIBJISTFOTCS FOTO-BOCTOYHBIE, BOCTOYHBIC (JIJIS 3aIalHON 9acTh MOPSI), CEBEPO-
3amajHble ¥ 3amajHble (U1 BOCTOYHOW YacTu Mops). llITopmoBeie HaroHsI
HaAOIOJAIOTCS U B 3UMHUE Mecanbl. OTIHYNTETFHON YepTOi 3UMHHUX Haro-
HOB Ha CeBepHOM Kacnum sBasgercs TO, YTO OHU IIPOUCXOJAT MPU HAIUYUHU
JIeNTHOTO MOKpoBa. JIeAsHOW MOKPOB CYIIECTBEHHBIM 00pa3oM YMEHbLIAET
BEJTMYHNHY HarOHOB. JTO 0COOEHHO OTHOCHTCS K HEIIOJBIKHOMY JIbIY (TIPH-
naio). BexnuuHa HaroHa npu yCTaHOBJICHHM MPOYHOTO MPUTIAs YMEHbIIAET-
csi Oonee yem B 3 pasa u He mpeBbimaer 1 M. [lnaByumii nea, KOTOpBIA
00BIYHO OBIBa€T B MSTKHE 3WMBI, IPAKTUYECKHA HE TPEMSATCTBYET Pa3BUTHIO
¥ pacmpoCTpaHEHHWIO HAarOHHOW BOJIHBL. Heckoimbko WHOE pacmpeneneHre
MAaKCUMAJIBHBIX 3a T'OA BCJIMYUH HAIOHOB XapPAKTCPHO MJIA 3allaAHOr0 U BO-
crounoro nobepexbs Cpennero Kacrus (Maxaukana u ®@opr-lLleBuenko),
I/ie MHOTO CHJIBHBIX HAarOHOB HaOJI0aeTcs B 3MMHUM ITEPHO/.

HpOI[OJ'I)KI/ITeHBHOCTI) HaroHoB MCHAECTCA B IIMPOKUX IpEACIax: OT HE-
CKOJIKMX YacoB J0 HECKOJNBKHX CyTOK. Hambosee yacTo HaroHbl JUISTCS
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1,5-2,5 cyT, a MakcuMayibHasi MNPOJOJKUTENBHOCTh JocTUraer 6-8 CyT.
MaxkcumanbHas BeTMYMHA HATOHOB (OTHOCHUTEIBHO CPEIHEMECSYHOTO ypPOB-
Hsl MOps) KosieOuiercst B mipenenax 2,4—4,2 M. Benuuunel Haronos 0,5, 1,0 u
2,0 % obecreuennoctr paBHbI 3,6, 2,7 u 2,0 M ('MC o. Tronenwuit) u 2,5,
1,9 u 1,4 m (I'MII o. UckyccTBennsiit). Ha CeBepnom Kacrimu ormedaercs
mo 3—4 HaroHa u croHa B Mecsal. lllupuHa 30HBI 3aTOMJIEHHUS MPHU MAaNbIX
HaroHax paBHa HECKOJBKHM KHWJIOMETPaM, a IPH 3KCTPEMANbHBIX HaroHax
nocturaeT 35 u gaxke 50 kM (HampuMmep, HaroH HosOps 1952 1.). Bo Bpems
TaKUX HaroHOB B 30HY 3aTOILIEHHA TOIAJaf0T MHOTHE HACEJIEHHBIE ITyHKTBI
1 00BEKTHl HHPPACTPYKTYPHI.

3a mocnmegnme 150 mer Ha ceBepo-3amamHOM Tobepexnbe Kacrms
Habmromamock 10 14 HaroHoB BenmwumHOM 1,5-2,0 M, HAaHECITUM 3HAYUTEIb-
HBIH ymepO xo3siicTBeHHBIM o0bekTaM. Hanbonee karactpoduieckum cuu-
taercs HaroH 10—14 HOsOps 1952 r., 00YCIOBICHHBIH MPOJOIKATEIbHBIMA
W cuiIbHBIMU BeTpamu (Oosiee 20 m/c, a Ha TMC Maxaukana 6omee 30 m/c).
On npoucxoaun Ha GoHe cpeanero yposus mops -28,0 m bC. Yposens mo-
psl IpU 3TOM HaroHe JOCTHT B Ipefenax KaJMbIIKoro modepexbs Kacmus
otMmetkH -23,6 M bC. BepostHocTh Takux HaroHoB 1o H.JI. ['epmtanckomy
[10] cocraBnser ogun ciaydaii B 150-200 ner.

Ha CeBeprom Kacmum BbinensitoTcsi 1B€ 30HBI 3HAUMTENbHBIX HAroH-
HBIX KOoJeOaHMH YpOBHS: 3aIlagHOE IMOOEpexbe U yCTheBOe B3MOphe Bonru
(ot bpsauckoit Kockl 1o 0. HoBuHCKHIT) 1 ceBEpO-BOCTOUHOE UM BOCTOYHOE
nodepexxbe or Mapreimeuseld Kocsl 10 M. Bypynuyk. Ha 3amagnom mobGe-
pexxbe Mopsi, Ha ydactke Kusnmspckuil 3amuB — 1. Belmika, mpu CHIBHBIX
HaroHax 30Ha 3aTOIUICHHS MOXET Jaocturath mupuHbl 30-50 kM, Ha BO-
CTOYHOM, OT YCThs p. Ypai 1o noiayoctpoa Jdypues, 30—40 km.

C HOBBILIEHUEM YPOBHS MOPSI IIPOUCXOAUT M MOBBILIEHHE MaKCUMaJIb-
HBIX YpOBHEHM BO BpeMsi HaroHoB. Tak, eciu B mepuoja ¢ 1980 mo 1984 r.
MaKCUMaJIbHBbIN ypoBeHb y Kacnuiicka BO BpeMsi HArOHOB IPEBBICUI OTMET-
Ky 100 cm 3 paza (135 cm — suBaps 1984 1., 159 cm — deppans 1981 1.,
184 cm — mexabpp 1981 1.), TO B caemyromeM msatuietuu 1985—1989 rr. ata
orMeTka Obima mpesbimeHa 11 pa3 (110 cm — gexabps 1988 1., 130 cm —
utonb 1988 r., 132 cm — heBpans 1989 1., 136 cm — aBryer 1989 1., 140 cm —
Mait 1989 r., HOsOpE 19891, 152 cMm — miowp 1987 1., 156 cM — mapr
1989 ., 170 cM — ceHTsa0ps 1988 1., 172 cM — okTsa6pp 1987 1., 180 cM —
anpenb 1989 1.). CooTBeTCTBEHHO, y 0. TIOJeHMI BO BpeMsl HaroHoB B
19801984 rr. ypoBenb npeBbicui oTMeTKy 80 cm 4 pasa, B 1985-1989 rr. —
11 pas.

Cpenu Hanbosnee 3HAYMTENBHBIX HarOHOB Ha ceBepo-3amaze Kacmus 3a
MOCJIEHUE TPU JECATUIIETHS MOKHO BBIIENUTH 0CO00 ONacHbIe HArOHbI 27—
30 mexabps 1981 r., 12—-14 oxtsa6ps 1987 r., 28-29 oxTs6ps 1987 1., 17-10
anpenst 1989 r. u 12-16 mapra 1995 1.
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3a mocmemaue 120 ner B CeBeprHoM Kacmmm HaOIFOMATNCh CHITBLHBIC
HaroHsl (BeicoTo# 10 1,5 M u Gosee) B 1877, 1910, 1925, 1940, 1952,1960,
1981, 1984, 1985, 1987, 1989, 1991,1992,1993,1994, 1995 rr. (Tabdmn. 9.2).

Tabnuua 9.2. XapaktepncTukm Hanbonee 3HauynMTenbHbIX LUITOPMOBbIX HAroHOB B
ceBepo-3anagHon YyacTtu Kacnunckoro mops [4]
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25-27.11.1910 - 3,6 -

10-13.11.1952 -23,62 3,7 20 8o 50
19-20.11.1960 -26,95 1,2 4-10 10-17
27-30.12.1981 -26,16 1,9 no 14 no 40
25-28.01.1984 -26,65 1,1 4-12 20-30
17-18.04.1989 -26,20 1,1 4-9 20-30
23.06.1991 -25,95 0,9 2-5 20-25
08.04.1992 -25,78 1,1 2-7 15-20
02-03.04.1993 -25,76 1,0 34 12-17
07-09.04.1994 -25,20 1,4 [o 12 25-30
12-13.03.1995 -24,81 1,7 no 15 o 30

BenuunHa croHa B mpuOpekHOM 30HE MOPS M YCTHEBOM B3MOphe Bonrn
orpaHuueHa rTyOWHON MecTa U MOXKET JOCTUTaTh MAaKCUMAJIbHBIX 3HAUCHUH
2-3 m. Camble cunbHbIe croHbl (Oonee 130 cM) y ceBepo-3amamHOro moode-
pexns Kacmst oTMedeHsl B XOJMOMHBIN Tiepuon roqa: ¢gespans 1936 1., ok-
T20pe 1941 1., okTs10pp 1957 r., HOsIO6PL 1958 1., HOAOPE 1959 1., sHBaph
1960 r., okTsa6pb 1979 1., Perpans 1981 roqa.

CylecTBeHHOE BJIHMSHUE Ha XapakTep 3aToruieHus mobdepexbst Cesep-
Horo Kacmus npu HaroHax oka3bIBaeT IOJOXKEHHE CPEIHEr0 YPOBHS MODSL.
B Bompoce o Tom, 9TO OpaTh 3a HAYAJIO OTCYETA MPH ONPEACTICHIH BEIHIH-
HBl HaroHa W CrOHAa, HET OIpPENEeJICHHON TOYKM 3peHHd. B ogHHMX ciydasx
JUTS BBIJICJICHUS] HATOHOB U CTOHOB O€pyT CpelHUIl ypOBEHb 32 BECh MEPHOJ
HaOMIONEHN, B JOPYTHX — CPEIHEMECSYHBIH YPOBEHb IMEpHOJ eHCTBHS
Harona. H.A. CkpunrtyHoB [31] pekoMeHayeT 3a (OHOBBIA YPOBEHb, OT KO-
TOPOTO OTCUUTHIBAETCSI OTHOCHTEIbHAS BEJIIMYMHA HATOHA WJIM CTOHA, IPH-
HUMAaTh CPETHEMECAYHYIO OTMETKY YPOBHS MO0 KOHKPETHOMY IOCTY JUISI Me-
cslla, B KOTOPOM HaOJrOAanoch JaHHOE SBJICHHE. 3a MPOIOIKUTEIBHOCTD
HaroHa TIPUHATO BPeMs, B T€UEHHE KOTOPOTO YPOBEHb MOPSA NPH HAaroHe
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MIPEBBIIIAET CPEIHEMECIYHYI0 OTMETKY. B cooTBeTCcTBHMH C TpeOOBaHHSIMH
JEHCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB, IPOTHO3Bl YPOBHS HYXHO CO-
CTaBJIATh OTHOCHTEIHHO a0CONIOTHOTO €IMHOr0 Hys mocta Juist Kacmwii-
ckoro Mops, paBHoro -28,00 M BC, Tak Kak KpUTHYECKHE OTMETKH IS
nyHkTOoB Kacmuiickoro Mopst JaHbl MMEHHO OTHOCHUTENBHO aOCOIIOTHOIO
HyJsl nocta. OTKIOHEHUS SKCTPEMaJbHBIX 3HAUYECHUUW YPOBHS MOPS OT HX
CpeIHEMECSYHBIX BEIUYMH TpeACcTaBiIcHBl B TaOm. 9.3. B Hell mpuBemcHBI
CpeAHeMecSYHbIe M HauOOJIbIINE 32 MECSI BEIMUYMHBI HATOHOB ¥ CTOHOB TI0
JAaHHBIM MHOTOJIETHUX HAONIONEeHWH Ha YpOBEHHBIX mocTax CeBepHOro
Kacnus.

Tabnuua 9.3. CpegHemecsyHble (YMCnmTenb) U HanbonbLune 3a Mecsl (3HaMeHa-
Telb) BENNYMHbI HAarOHOB U CFOHOB OTHOCUTESNBHO CPEeAHEr0 MECAYHOTO YPOBHS
MOpsi MO AaHHBLIM MHOTONETHUX HabnoaeHui Ha noctax CesepHoro Kacnus (cm) [5]

ol [m]wv]v ]wvi|fvu|[vim|ix] X [x|Xi [2kcrpemym
Buptoubs Koca (1892-1919, 1921-1945)

Haron| 33 | 23 | 48 | 71 | 55 | 30 | 39 | 45 | 56 | 66 | 79 | 57 232
37 | 51 |160|232|140| 87 | 94 | 103 | 114 135|227 | 486 | 04.1944
CroH |24 121 |32 |41 /36|25 34| 34|40 46|45|39| 116
54 |58 | 76 | 82 | 53 | 46 | 73 | 63 | 75 [102] 91 | 116 | 12.1892
Kacnmiickuit (1935-1949,1976-1993)
Haron| 50 | 48 [ 70 [ 87 |72 [ 56 | 43 | 53 [64 |70 [ 63 | 73 | 180
115|168 | 178 | 140 [158| 96 | 75 | 96 | 115|144 | 151|180 | 12.1947
CroH | 48 | 46 | 60 | 79 | 68 | 55 | 47 | 44 | 61 | 66 | 74 | 68 | 155
113134130 122137107 | 79 | 83 |108[120|130| 155 | 12.1990
0. UckyccTBeHHbIN (1941-1992)
Haron| 16 | 15| 25 | 39 | 33 | 28 | 20 | 21 | 28 | 33 | 37 | 34 309
61|86 | 77 [108| 81 [135| 62 | 71 | 92 |107|309 | 102 [13.11.1952
Crow [13 |11 |17 |16 |22 |16 | 13 | 11 [ 13 | 15| 13 | 16 55

45 | 36 | 37 | 48 |48 | 45 |34 | 29 | 42 | 47 | 55 | 53 | 11.1992
o. TioneHun (1938—-1995)
HaroH| 59 | 52 | 57 | 52 | 46 | 38 | 36 | 40 | 51 | 58 | 67 | 67 238

118[139(133| 83 | 90 | 87 | 70 | 80 |108 | 97 | 238|119 |12.11.1952
CroH |60 | 56 | 54 | 50 | 49 | 46 | 41 | 43 | 54 |66 | 68 | 65 | 153

153[135] 118103107 | 97 | 71 | 86 | 126 |145| 142 | 122 |23.01.1960
o. Kynanbi (1936-1992, 2001-2004)

Haron| 31|28 | 28 | 25 |22 | 23 | 20 | 21 | 25|28 | 32 | 35 76
60 | 65 | 57 | 62 | 51|74 | 48 | 45 | 62 | 60 | 61 | 76 |22.12.1967
Cron |26 | 25|26 |22 (23|24 |20 |23 [ 22|23 26 26 77

77 |64 | 53 | 43 | 51 | 38 | 43 | 48 | 42 | 39 | 57 | 45 [11.01.1941
o. NMewHown (1929-1953, 1965-1968, 1972—1993, 2000-2004)
Haron| 28 [ 19 [ 28 [ 45 [ 93 [41[42 [ 38 [43 |54 [48 [ 40| 153
72 164 | 92 [153 124 74 | 94 | 78 | 77 [105] 79 | 110 |04.04.1946
Crow |25 |20 |27 |43 323939 |43 45|45 4336 | 123
57 |57 | 67 |87 | 80|81 | 65 | 8 |123| 88 | 83 | 72 |07.09.1967
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9.3. IMnupuyeckne U PU3HKO-CTATHCTHICCKHE METOAbI
KPATKOCPOYHOI'0 IPOrHO3a CTOHHO-HATOHHBIX K0JIe0aHuil
ypoBHs Ha Kacniumn

[Ipobnema mporHo3a IITOPMOBBIX HATOHOB B TOW WM MHOH CTETIIEHU
aKTyaJbHa MPAKTUYECKU ATl BCEX METKOBOAHBIX mobepexuil Kacnmiickoro
Mops. LIITopMOBBIE HATOHBI OTHOCSTCS K YHCIY ONACHBIX ABJICHHM, TIO3TOMY
B Ciy4yae yrpo3bl BOSHHKHOBEHHS IITOPMOBOI'O HAaroHa MPOTHOCTUYECKHMHU
opranaMu PocruspomMera BBITyCKaeTCs HITOPMOBOE IMpenyNpexIeHHe B CO-
OTBETCTBHU C TpEOOBAaHUAMH HOPMATUBHOTO AOKyMeHTa [27].

Kacnmiickoe Mope siBisieTcss Haubosee CIOKHBIM 00BEKTOM JUISI U3yde-
HUS W IPOTHO3UPOBAHUS CTOHHO-HAarOHHBIX SIBIICHUH, KOTOPBIE TPOUCXOAAT
Ha ()OHE 3HAYHUTENHHBIX BEKOBBIX, MHOTOJIETHHX W CE30HHBIX KOJICOAHUIt
ypoBHs. Tak, B Teuenne mnocnenuux 100 sner ypoBens Kacmmiickoro mops
noHmxkaincs Ha 3 M (c ormetku -26,00 m BC B 1929 1. 1o -29,01 M BC B
1977 r.) u noseimancs #a 2,35 M (¢ otmetku -29,01 m BC B 1977 1. 1o ot-
MeTkH -26,66 M BC B 1995 1.).

Jlo HemaBHEro BpeMEHHU B OINEPATUBHOM MPAKTHKE HCIOJIB30BAINCH B
OCHOBHOM SMIIMPHYECKUE M (DU3UKO-CTATUCTHYECKHE METOMBI IMPOTHO3a
YPOBHSI MOpsI, OCHOBHBIE OTPaHMUYEHHSI KOTOPBIX — BO3MOKHOCTb COCTaBJIe-
HUS MPOTHO3a I OTAENBHBIX IYHKTOB IIPH HAIWYUM B 3TUX ITyHKTax AJH-
TEJIBHBIX PsIIOB HAOJIIOACHUM Ha/l BETPOM M YPOBHEM MODA.

DU3UKO-CTATUCTUYECKHE METOJbI NMPOTHO3a HENEPHUOANYECKUX KOoJe-
OaHuit ypoBHs HanOoyiee yJOOHBI B ONEPAaTHBHOM HCIOJIBH30BAHUM H IIPEI-
CTaBISIOT MHOTOYHCIICHHYIO B Pa3HOOOPa3HyIO 10 MPUHIMIIAM Peatn3alum
rpynmy [1, 2, 19, 20, 28, 35]. X cyTh COCTOUT B TOM, YTO Ha OCHOBE HUCXOJ-
HBIX PsIOB HAOJIOAEHUH 32 BETPOM M YPOBHEM yCTaHABIMBAETCSI KOPPEJIsi-
[MOHHAS CBSI3b MEXIY HIUMH C OTPEIEIIEHHBIM CIIBUTOM BO BPEMEHH, KOTO-
pBIf ompenensieT 3a01aroBpeMEeHHOCTh MMPOTHO3A.

IIpeumyiiecTBO METOLOB 3TOM IPYMIIBI 3aKJIOUYAETCS B CPABHUTEIBHON
MPOCTOTE MOCTPOEHUsI MPOTHOCTUYECKHUX YpaBHEHMH. J[pyrum mpeumyiie-
CTBOM METOZOB 3TOI0 HANpaBJICHUs SBJIAETCS TO OOCTOATENLCTBO, YTO B
MIPOTHOCTHUYECKUX YPABHEHUSAX KOCBEHHO YUYHTBHIBAIOTCS HEAOCTATOYHO IITy-
00KO M3yueHHbIe (PU3UUECKUE MPOIIECCH], OKa3bIBAIOIINE BIUSHIE HA MeXa-
HU3M (popMUpOBaHUS HENEPUOAMYECKUX KOneOaHuil ypoBHa. B cury smmu-
pUYECKON TpUPOABI MPOrHOCTHYECKUX YPABHEHUH IO HCTEUYEHUH OIperie-
JICHHOTO BPEMEHM OIPABABIBAEMOCTh MPOTHO30B, COCTABJICHHBIX IO 3THM
YPaBHEHHUSIM, CHIDKAeTCsA. DTO NMPUBOAUT K HEOOXOOUMOCTU MX NEpHOIUYe-
CKOTO YTOYHEHHS.

Ha HawanpHOM 3Tamne MporHo3bl COCTABISUINCH HA OCHOBE KOPPENSIH-
OHHBIX 3aBUCHUMOCTEH MEXIy YypOBHEM MOpS H BETPOM B OTAEIBHBIX
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IMyHKTax Mops. OZHAKO CO BPEMEHEM CTaJIo SICHO, YTO B OOJIBIINHCTBE CIIy-
JaeB BPEMEHHOI XOJ] YpOBHS MOpsA HE MMEET TECHOH CBA3M C JIOKAJIbHBIM
BETPOM, a 0OYyCIIOBJICH BETPOBBIMHU MOJSIMU Haja OOJbIICH YacThIO aKBaToO-
puM MOpsl, ¥ TOJBKO B MEJIKOBOAHBIX OyXTax M 3alMBax BKJaJ MECTHOTO
BETpa MOKET OBITh 3HAYUTEIHHBIM [28].

Tak, A.W. Kapakam [20] mo nanaeiM ['MII Maxaukana ycTaHOBHII 3a-
BUCHMOCTb MEXIY U3MEHEHHEM YPOBHS MOPS U U3MEHEHHEM aTMochepHoro
JaBJICHUS M CKOPOCTH BETPa, KOTOPAsi UMEET BUL

AH = aAP +bAV ©.1)

rae AH — Beau4yuHa U3MEHEeHUs ypoBHs 3a 12 4, cM; AP — u3MeHeHue aB-
nenus 3a 12 4, rlla; AV — u3aMeHeHne CKOpocTH BeTpa 3a 12 9, M/c.

C.J. Kan [19] mocTponia mporHOCTHYECKOE YPAaBHEHUE PETPECCHU IS
I'MII Kacnuiick, KoTopoe UMEET BUJ

H =H +0,50AH +0,35AP, (9.2)
rie H — IpOrHO3MpYyeMBblil CpeIHeCyTOUHBIH ypoBeHb, cM; H — cpejHecy-
TOYHBI YPOBeHb 3a MpelbIAyLIylo nekany, cM; AH =H,, —H, rne
H — YPOBCHb B MCXOJIHBIA CPOK HaONtOJIeHUI; AP — TpaJMeHT JaBlie-

cpod
Hus, Tlla, mo muann ['ypeeB — Maxaukana. KoadduimeHT koppensaiuu » =
0,83.

MeToabl IpOrHo3a HEMEePHOANIECKUX KOJIeOaHUi ypOBHS, OCHOBaHHBIE
Ha ydeTe () (PEeKTUBHBIX IPaJUEeHTOB JAaBIICHU, HOCIT JIOKALHBIA XapakTep,
TaK Kak JJIsl KaXKJIOTO IyHKTa He0OXO0ANMO OTBICKHBATh CBOM 3(peKkTHBHBIE
rpagvenThl. [IpocToTa BBIYMCICHUS TPaIUCHTOB aBJICHUS OOecIeuuBaia
¥M MIHPOKOE MPHUMEHEHHUE TPU CO3/IaHWU METOOB MPOrHO3a YpoBHA. B TO
JKe BpPEeMs HCIIOJIb30BaHUE JJIS PACUeTOB YPOBHS IMapaMeTPOB MECTHOTO BET-
pa, pETHOHANBHOTO BETPa M TPAJUCHTOB JABJICHUS HE MO3BOJISIET O0OHEKTHB-
HO y4ecTh BCE MHOTrooOpasue molieil BeTpa HaJ MopeM. B cBs3u ¢ 3TuM B
Havgayne 1960-x IT. MOSBWINCH PabOTHI, B KOTOPHIX IPOTHO3BI YPOBHS pac-
CUUTHIBAJIUCH TI0 KOPPENIALMOHHBIM 3aBUCHUMOCTSM, YUYHUTBHIBAIOIIMM IIOJIS
aTMOc(epHOTO JaBlCHMS, MPEICTABICHHbIC AHAJIUTUYECKH B BHIC PSIOB
paszioxeHus 1Mo moimmHoMaM YeOsIeBa WK 10 €CTECTBEHHBIM OPTOTOHAIIb-
HBIM QYHKITHSM.

O.1. Ulepemerenckas [35] mokaszana, 4To BMecTO 3((EKTHBHBIX Ipa-
JTUEHTOB TPENMOYTUTENbHEE UCIIONh30BATh HETMOCPEACTBEHHO MO aTMO-
cepHOTO JaBIIeHUs HaJl 3HAYUTEIHFHBIM PaiOHOM, TIPECTaBICHHBIE aHAIIH-
TUYECKH B BHUJE PAJOB Pa3OKeHUS Mo (QyHKIUSAM KOOpAMHAT X, y. Torma
K03 PUIIMEHTH! pAga pas3iokeHHs MOXKHO HCIIONB30BAaTh B KadecTBe Mpe-
JIUKTOPOB TIPY ITOCTPOCHUH MPOTHOCTHYECKUX 3aBucuMocTeil. [lo 3HaueHuro
W 3HaKy K0d3((duIHeHTa pa3IoKeHUs] MOXKHO CYJIUTh 00 MHTEHCUBHOCTH M
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HaIpaBleHNH BO3AYIIHBIX IOTOKOB, YTO IIO3BOJIIET KOCBEHHO YYECTh
W3MEHEHHE CKOPOCTH TEUCHHH, a TAKXKe cTaTHYSCKHN 3P EKT B KOIeOaHUAX
YPOBHsI MOpsi. B KauecTBe MpeITUKTOPOB HCIONB30BAIUCH IIECTh MEPBBIX
KOA(DPUITMEHTOB PA3IOKEHHUS TOJSI aTMOCPEPHOTO NABIICHUS 1O TOJHHO-
MaM YeOrbIesa.

[IporHocTHYeCKHE 3aBUCUMOCTH YCTAaHABIMBAJINCH OTHACIBHO IS
CHJIBHBIX HATOHOB, CHIIHBIX CTOHOB M YMEPEHHBIX KOJICOaHHH YPOBHS MOPSL.
B pesynpraTe ObUTH YCTaHOBJIEHBI 3aBUCHMOCTH JUIS IPOTHO3a YPOBHS MOPS
¢ 3abmaroBpemMeHHOCTEIO 6, 12, 18, u 24 4 ana cemMu MyHKTOB: Maxaukaa,
Uz6epr, Cymranr, ®@opt-llleBuenko, bermam, Kapa-boras-I'om u Kpacho-
BOJICK BHJIA

H —H, = fIAH, ;2 Ay (H=H, ), (9.3)
rae H, — ypoBeHb B MOMEHT BBHIyCKa TIPOTHO3a; H, | — Cpe/HeIeKa HbIi
CKOJIB3SIIIUI YPOBEHb B TOT K€ CPOK; AH,_ | — Pa3sHOCTb MEXIy MOJIOXKECHH-

€M YPOBHSI B OIOPHBIX MYHKTaX; A; — KOI(Q(HIUMCHTE! PasiokKCHNUs OIS

JIABJICHUS B PsAJ 110 ToarHOMaM YeOriena.

Ha am3kux nobepexpsax Kacrnuiickoro Mopst 00JbIIoe 3HaYECHUE HMEET
nHpOpMaIUs o rIyOuHe 3aluBaHUs NPUOPEKHON Tepputopun CeBepHOTO
Kacrus Bo Bpems mtopmoBoro HaroHa. B ycnoBusix CesepHoro Kacmus
OeperoBasi yepra TOCTOSHHO MHUTPUPYET B 3aBHCHUMOCTH OT KOJIeOaHWU
YPOBHS MOpsI, TPHYEM MHTPAIUs 3Ta 00ycioBiIeHa (HaKTopaMu pazIHIHOTO
Mmacmraba [30]. HauGonpmme mepeMerieHus: 6eperoBoil JIMHUK (O JIecsT-
KOB KM) MPOUCXOAAT B pe3yJibTaTe BEKOBHIX M MHOTOJETHHUX KOJIEeOaHUI
ypoBHS Mops. Ilog BoO3meWCTBHEM CrOHHO-HAarOHHBIX SIBJICHWH OeperoBas
yepTa MUTpHUpYET B Ipenenax 3—5 km [25, 30].

H.A. T'epmitanckuii [9, 10] Ha ocHOBe aHanM3a JAHHBIX CHCTEMaTHYe-
CKUX OOJIETOB I10 OTIPEICTICHUIO TPAHUIL 3aTOTLIEHHS TTO0ePEekKbsi MOPS TOKa-
3aJ1, 4TO IIMPHUHA 30HBI 3aTOIUICHHUS ONpeeNieTCs] BEIUYMHON HaroHa Hero-
CPeACTBEHHO y Oepera, yKIOHaMHU MPUOPEKHOT0 y4acTKa CyIIH, BpeMEHEM
CTOSIHUSI MaKCUMAIIbHOTO YPOBHS M IIEPOXOBATOCTHIO MOJCTHIIAIONIEH IO-
BEPXHOCTH 3aJTMBAEMOTO yYacTKa, M TOCTPOWJ HEIWHEHHYI0 3aBHCHMOCTD
HIMPUHBI 3TOM 30HBI OT ypoBHS MOpsA. C MOMOIIBIO ATON 3aBHCHUMOCTH IO
MPOTHO3UPYEMOMY MaKCHMAaIbHOMY YpPOBHIO y 0. TroleHn#i BO3MOXKHO
TpeJIcKa3aTh MIUPHUHY 30HHI 3ajuBaHus Oepera. [lpu mocTpoennn 3aBucumMo-
CTH TPaHUIIBl 3aTOIUICHHS ObUIM TMPUBEICHHI K OJHOMY IOJOXEHHIO ype3a
Boael -28,40m BC. Ilo mamaeiM 3a 1968-1975rr. Obula cocTaBiIeHa
Tabn. 9.4, ¢ MOMOIIBI0 KOTOPOH MO MPOTHO3UPYEMOMY MAaKCHMAaTbHOMY
ypoBHIO y 0. Tronmenuit Bo3MokeH pacdeT (ITPOrHO3) MINPUHBI 30HBI 3aJINBa-
Hus OeperoB o 14 npodusam (puc. 9.2).
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Ta6bnuua 9.4. PacyeTHble AaHHble LWUMPWHBI 30H 3aTOMNNeHNs (KM) Ha pasnmyHbIX

npodunsax 3anagHoro nobepexba CeBepHoro Kacnus no nporHo3npyembim

ypoBHAM Y 0. Tionenni [10]

o.| 0, Homep npodumns

c™M | % | 1] |V |V [ VIE]IVI|VIE]IX ] X | X XXXV
40 | 4,07 (1214|0824 ]125|123(18|22|08|75|53|05]|03]0,3
60 {096 (|124|124119(39(42|38|23(34|16(85(79|09(09|04
80 (0,27 (38|37 |33|56|70|58(32|45|32|94|11,8{16| 20 0,8
100 0,07 | 5,7 |53 (59|73|119|120(| 4,7 | 6,2 | 51 |11,4|170| 2,6 | 4,8 | 1,2
1201 0,03 |10,0(12,0(13,1[15,0 18,0113,0(/13,4| 8,3 |20,7(26,0| 45| 8,4 | 2,4
140 | 0,02 16,0(15,7|16,7 21,5|16,6 16,7 12,4 9,8 12,6 8,0
160 {0,011 18,4 24,9|20,0|20,0|16,2 14,81 16,7 | 15,1
180 10,011 20,4 28,3123,4|23,3|20,2 20,7120,8|18,4
200 {0,005 22,0 31,3(26,9|26,6 |24,3 25,6 25,0 (23,8

MpumeyaHue: O - OTKIOHEHUE YPOBHSI OT CPEHErOOBOrO Y 0. THONIeHUI; Ha Npo-
dpunsx Il n 11l 3oHa 3aTonneHnss He MOXeT BbITb Wupe 16,0 n 15,7 kM COOTBETCTBEHHO M13-3a
HanMuMs B 9TOM panioHe XXene3HOoA40POXHON HackInu.

Puc. 9.2. Npocumnu gna onpeneneHns WWpWHbI 3aTonneHnst 6epera u rpa-

onedinuxodo [ ”Pﬂ*éwmoa a
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HULBI 3aTONNeHns 6epera BoO BpeMsi HAaroHOB B CEBEpO-3anagHon 4actu
Kacnuitckoro mopsi [10]. MNMyHKTUPHOW NUHMEN NokasaHa 30Ha 3aTomnneHus
nobepexbsi BO BpeEMSA KaTacTpodmnyecKkoro HaroHa B Hosiope 1952 r.
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MeToapl KpaTKOCPOYHOTO IMPOTHO32 HEMEPHOAMYECKUX KOJIeOaHHH
YPOBHA MOpA 3a IMOCJIECAHUC I'OJbl CYIIECTBCHHO YJIYYIIWINUCH. Onu cramu
¢usnyecku Oosee OOOCHOBAaHHBIMH, YBEIMYWIACH 3a0JarOBPEeMEHHOCTh
Mporao3a. B HacTosiee BpeMs ¢ moMomipio (PU3UKO-CTaTUCTHIECKHUX U THI-
POAMHAMHNYCCKHUX METOAOB CTAJIO0O BO3MOXXHBIM PAaCCUHUTHIBATH HITOPMOBBLIC
HAroHbI 10 3aJaHHBIM METCOPOJOTHYECKUM YCIOBUSAM C JAOCTATOYHOM ISt
MPAKTHKH TOYHOCTBHIO. XOTSI METOBI MPOTHO3a HETEPHOINUECKUX Koseda-
HAW YpPOBHS HMMEIOT OOIMHWE METOAMYECKHE OCHOBBI, d(PPEKTHBHOCTH HX
[IPUMEHUMOCTH B OIEPATUBHOM IIPAKTUKE 3aBUCUT OT TOT'O, HACKOJBKO XO-
POIIIO U3YyYEH PeXUM KoJeOaHUil YPOBHS M YYTEHBI JIOKaJIbHBIE MOP(POMET-
pudeckre u GU3NKO-reorpaduIecKue 0COOCHHOCTH TOTO WJIM WHOTO paiioHa
Mopsi. MeTos nporHo3a, pa3pabOTaHHBIN IS OJHOTO IYHKTa, MOXKET OBITh
HENPUEMJIEMBIM JIJISl APYTUX YYACTKOB MOPsl O3 JOMOIHUTEIBHBIX UCCIIEIO0-
BaHUH pexXuMa U ydeTa Tornorpadui KOHKPETHOTO PUOPEKHOTO paiioHa.

9.4. 'mapoanHaMuyecKre MeTOAbI pacyeTa U MPOrHo3a
YPOBHSI MOpPSI

9.4.1. AHaIMTHYeCKHe PellleHUs, OTHOMEePHbIe U ABYMepPHbIe MO eIH

HecMotpss Ha mmMpokoe npuMeHeHHe (PU3HKO-CTATHCTHYECKHX METO-
JIOB, OHU HEJOCTATOYHO ITOJIHO OOBACHSIOT MPUPOY SIBICHUS, UMEIOT OTpa-
HUYEHHOE TIPUMEHEHHE ISl MICCIEeOBAaHUS PeXuMa KolleOaHWi YpOBHS B
HEOCBEIIEHHBIX HAOIIOIEHUAMH yUacTKaxX MoOepexbst M OTKPHITHIX pailoHax
Mops. B Tex cuTyamusax, Korja HET UIMTEIBHBIX PEryJISPHBIX MOPCKHX
HaAOIOJICHN, €IWHCTBEHHBIM S(()EKTUBHBIM CPEICTBOM IOJIY4YSHHS WH-
(opMaru SIBIIETCS YHCICHHOE MOJEIMPOBAaHUE TPOIecca HEeTepruoIuyie-
CKUX KoJIeOaHUIl YypoBHs M TeueHWi. B mocnennue necsTuieTus B CBS3U C
OBICTPHIM Pa3BUTHEM YHCIIEHHBIX METOJOB M BBIUYHCIUTEIBHON TEXHUKU
CTaJi aKTHBHO Pa3BUBATHCS THIPOAMHAMUYECKHE MOJENN MPOTHO3a Here-
pUoAMYECKHUX KoiaeOaHui ypOBHS MOPSI.

Kak wm3BecTHO, TOUHOE pelleHHe YpaBHEHHH THUAPOJWHAMHUKHU BCIE-
CTBHE HMX HEIMHEWHOCTH HEBO3MOXKHO O€3 ONpeAeNeHHBIX AOMYIICHHH H
NpUONVKEHNH, 3HAYMTENFHO YIPOINAIIMX 3a]ady. Takue YIpOIIEeHHs
MO3BOJISIIOT HAWTH aHanuTH4eckue perreHus. llIupoko m3BecTHBIE pabOTHI
DKMaHa SBWIHCH TIEPBEIM IIarOM B 3TOM HAlpaBICHUHA. DKMaH PacCMOTpe
3ajady 00 yCTaHOBHBILEMCS HaroHe M LUPKYJISLHUK BOABI B INIyOOKOM Mope
C y4eToM cuiibl TpeHus: U cuiibl Kopuonuca. Beiio mokaszaHo, 4To B Ti1y00-
KOM MOp€ TIOJTHBIN ITOTOK JPEeH(POBBIX TEUCHUH HAIIPABJICH NEPIICHINKYIISP-
HO K HAIPaBJICHWIO NIEHCTBYIOIIEro BeTpa. Takke MOKa3aHO, YTO MaKCH-
MaJbHBI HAroH B TJyOOKOBOJHBIX MOPSX HAaOJIIONAIOTCS MPH BETpax,
JEHCTBYIONINX TMapalieIbHO OEpEeroBOM JTUHUHU, @ B MEIIKOBOJHBIX MOPSX —
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nepneHanKyIapHo Oepery. IlpumepoM HCCIenoOBaHUSA C HCIOIH30BAHUEM
AHATMTHYECKUX PEIICHUH MOXKET CIyXKuTh paborta Xwumca [43]. K uccmeno-
BaHUSAM aHAJUTHYECKOTO IutaHa oTHocsATcsa paborel B.B. llltoxmana [37],
KOTOPBIA TOJYYHJI AHAIUTUYECKOE BBIPAKCHHUE IS OICHKU BEIUYUHBI
HaroHa B MEJIKOM MOPE MPSIMOYTOJbHOU (DOPMBI:
T, L

- - 9
Pw- 8" h
rae TW — KO3(1)(1)I/H_H/ICHT KacCcaTCJIbHOTO HAIPs’)KCHHA BETPa HAa MOBECPXHOCTU

H= (9.4)

Mops; L — mumHa 6acceiina; p,, — INIOTHOCTb BOJbI; ¢ — YCKOPEHHUE CHIIBI

TsKeCTH; h — riryOuHa MOPSL.

UncneHHbIE MOJEIH Pa3leNSIOTCS Ha OJIHOMEpHbBIE, IBYMEPHBIE U
TpexMepHbie. B Poccun opHOMEpHas MOJIENb ITOPMOBBIX HATOHOB TpUMe-
HuTenpHO K CeBepHoMy Kacmuio Obuta paspadorana U.d. ['etmanom [12], a
K A3zoBckomy mMopio — C.H. OBcuenko [23].

Hapsiny ¢ omHOMEpHBIMU MOJACISIMH TIOJTYYHIIN Pa3BUTHE U JBYMEPHBIC
mozenu. B 1940-x romax Xanzen [42] pa3zpaboTan IByMEpPHYIO YHCIEHHYIO
MOJIEJIb pacyeTa TeUeHUH W yPOBHS HA OCHOBE TEOPUHU MEIKOW BOjbI. JIBy-
MEpHBIE MOJIENIN 0COOCHHO MHTEHCHBHO Pa3BHBAIUCH BO BTOPOU IMOJIIOBHUHE
npornutoro croyietus [8, 23, 39, 46, 48]. DTu MoAEIN UMEIOT SIUHYIO (PH3H-
YECKYI0 OCHOBY M OTJIMYAIOTCS CIOCOOAMH 3aJaHus TPAHUYHBIX U Hadajlb-
HBIX yCIIOBHH, BBIHYKIAIOIINX CHJI, BEIPAKCHUSAMH IS IPUAOHHOTO TPEHHS
Y METOAaMH YHCIIEHHOTO pelleHns. B HacTosIee BpeMs B MUPE CYIIECTBYET
LENBIH PsiJi ONEPaTUBHO PabOTAIONIUX METOAMK, B OCHOBE KOTOPBIX JIEXKAT
JIByMEPHbBIC MOJICIIH.

Kak wm3BecTHO, ABYMEpHBIE MOJENW ITO3BOJIIOT OMPENETUTh HHTE-
TpajlbHBIN TIEpEHOC BOABI, HO HE HAar0T MH(POpMAnuu 00 M3MEHEHUSIX Tede-
HU# ¢ riryouHoit. OHAKO, YacTO NPU PEIICHUH NMPAKTUYSCKUX 3a7ad HeoO-
XOJMMO 3HaHWE MPOQHIIS CKOPOCTH TEUEHUS, HApUMED MJIsl OTpeaeTeHHS
BIUSHYSI HATOHHOTO TEYEHUS Ha KaKHe-THO00 KOHCTPYKIIUH WJIH IepeMere-
HUS JOHHOTO MaTepuana. [lo3TomMy B IOCieIHUE TO/IbI aKTUBHO Pa3padathl-
BaIOTCS TPEXMEPHBIC THIPOAMHAMUYCCKHE MOJICIIH, KOTOPHIC ITO3BOJISIOT
pPacCUYUTHIBATh CKOPOCTH TCUCHHUI HA pa3IMIHBIX TOpHU30HTaX [5, 13, 14, 24,
38, 45, 47].

9.4.2. TpexmepHasi ruIpoAUHAMUYECKAsSI OaPOKJIUHHAS MOJEIb
TedyeHUil 1 ypoBHs Kacnmiickoro mops
(Mogeab I'uapomeruenTpa Poccun)

B I'mnpomernienTpe Poccuu rpymmoii cienuanuctoB Obuta pazpaboTaHa
TpexXMepHas TMIPOJUHAMUYECKAss OapOKIMHHAs MOJENb CO CBOOOTHOM
MMOBEPXHOCTHIO, HA OCHOBE KOTOpOW MpUMEHHUTENbHO K Kacmuiickomy Mopro
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ObIIa co3/IaHa TEXHOJIOTHS KPaTKOCPOUHOTO IMPOTHO3a IMITOPMOBBIX CTOHHO-
HAroHHBIX KOJicOaHWH ypoBHs M TeueHud [5—7, 13, 14, 24]. B ocHOBy Tex-
HOJIOTUU OBLTU TIOJI0XKEHBI Pe3yJIbTaThl UcciieoBanui [29, 38, 40, 41, 47].

BakHBIM TIPEMMYIIIECTBOM 3TOH MOJENH SBISICTCS BO3MOXHOCTH BOC-
MPOU3BEICHHS TPEXMEPHOH CTPYKTYpBI TeUeHUH B OacceliHe, 4TO T03BOJISET
periaTh LEeIbld Psii AKOJIOTMYECKUX 3a7ad, CBA3aHHBIX C MOJAEITUPOBAHUEM
pacipocTpaHeHUsT Pa3IMyHOrO poja 3arpsizHeHuil. Monenb co cBOOOIHOM
ITOBEPXHOCTHIO OCHOBaHA Ha YPaBHEHUSAX IBIDKEHUS B IEKAPTOBOW CHCTEME
KOOpJIMHAT B PUOIMKEHUU THAPOCTATHKH | f-rtockocTH [47]. Koaddumu-
€HT BEPTHKAIILHOW BA3KOCTH 3aJaeTCs NIepEeMEHHBIM 10 TIyOHWHE B IMIPEIIIo-
JIO)KCHWH, YTO XapaKTepHas IIuHA TypOyJIEHTHOTO IepeMEINBaHUSA IPO-
MOPIIMOHATBHA TONIIUHE MePEMENIaHHOTO ¢J0sl. TOoMNIIHA BEpXHETO U TIPH-
JIOHHOT'O TI€PEMEIIaHHbIX CJIOEB 33Jal0TCSl alpuUoOpH, HAIPUMEpP HAa OCHOBE
JTAHHBIX HAOIIOJICHUI Ha/l TEMIIEPATYPOU U COJEHOCTHIO BOIBI.

Ypasuenusa osurcenusn

Cucrema ypaBHEHUI THIPOJMHAMHYECKOW MOJENM CO CBOOOIHOI TO-
BEPXHOCTHIO B JIEKAPTOBOM CHCTEME KOOPIWHAT B MPHUOIMKCHHH THAPOCTA-
THKH U f-IIJIOCKOCTH 3alUChIBaeTCs B Bue [38]

é+ﬁ+@=0, 9.5)
X &
ar 2 ,

2 o
—+—u" +—vu+—wu— fr=
a a& & a

, 9.6
or 10,+p,)  (Fu. Fu) . P ©-6)
& p,y & Ox Oy Oz
—+évu+év2+éwv+fu=
a a 1% &
, 9.7
2¢ 1 9(p,+p,) v v v
2 %4 ox" Oy Oz
a 0 o 0 52r
—+—ur+—vr+gwr =K27 9.9)

Hawano koopawHAT pacroiio’keHO Ha HEBO3MYIIEHHOH IMMOBEPXHOCTH
MOpsI, OCh Z HalpaBJIeHa BEPTHUKaJIbHO BBEPX, OCb } — HA CEBEP, OCh X —
Ha BOCTOK. Vcmonb30BaHkl ciieayromnue o003HaueHus: f — mapamerp Kopwuo-
JMca; p — NABIEHUE; O — INIOTHOCTD; p, — OTCYETHOE 3HAYECHHE ILIOTHOCTH,
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u, v, w — COCTaBJIIOIINE BEKTOpa CKOPOCTH TEUYCHHS IO OCSIM X, ), Z
COOTBETCTBEHHO; g — YCKOPEHHE CBOOOHOIO HajeHus. Vcrnoab3yeTcs mpu-
OJIMKEHUE TUPOCTATUKH:

p = |pgdz = p,+ ps+ pogl, (9.9)
zZ

rie { — OTKIOHEHHE CBOOOJHON MOBEPXHOCTH OT HEBO3MYIIEHHOTO MOJIO-
0

KEHH, a Py = j pgdz ; pa — atmocdepHoe naBinenue; N,, N.— ko3pdunu-
z

€HTbl TOPU30HTAJILHON U BEPTUKAIBHON TypOyJIEHTHOM Bs3KocTH; K, — KO-

3¢ HUIUEHT BePTUKALHOU TypOYJIeHTHOU U Py3HUH.
Kosddumment BeprukanpHOil TypOyJneHTHOH BA3kocTH N, 3amaercs

MEPEMEHHBIM TI0 TITyOWHE U pacCUUTHIBaeTCs 1Mo Gopmyre

2 2
ou ov 1 0
N. =(cay - Iug ) (gj +(gj r—— %6_’;’, (9.10)
M

rae cML — K03 GUIIMEHT IPONOPUUOHATIBHOCTH; /1), — TOJIIUHA IIepeMe-

HMIAHHOTO CJI0s1, M; Si — umcio [lImMuara, KOTOpOE ONpPEEseTCs YePE3 YnC-
1o Puuapacona

g0p
Ri= —%, 9.11)
(814) (ij
- + -
oz Oz
Sy = Ri . (9.12)

0,725(Ri + 0,186 — JR:'Z —0,316Ri +0,0346)

Koaddunment cyr 1t ciyvast ycTOR4IHBOM cTpaTu(uKanuy MpruHAMA-
etcst paBabiM 0,05 [45].

TI'panuunsvie ycnosus

Ha IMOBEPXHOCTU MOPA 3aJal0TCA KaCaTCJIbHLIC HAIIPAXKCHUA BETPaA, KU-
HEMATHU4YCCKOC YCIOBHUEC U OTCYTCTBUEC NOTOKA IJIaBYUCCTH:

ol N oc¢ o¢ o<¢
Nz_:tsx; NZ_:tSy’ +u +v =
Z Z a & 5

Ha JHC IIPUHUMACTCA KBaIIpaTI/IHHHﬁ 3aKOH TpC€HUA, 3aJal0TCA KMHEMaA-
TUYCCKOC YCIIOBUE 06TeKaHI/IH TSCUCHUEM Hep0BHOCTeI>'I peﬂbe(ba JAHa H(x,y) u
OTCYTCTBUC MOTOKA IJIaBY4YCCTHU:

z

w, K %:o. (9.13)
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NZ@:Tbe Nzﬁ:":by’ uﬁ+v£=w, K dij. (9.14)

& & & & ‘a
e (T4,7g) =(CyU g U, ,CaUy, U Ua — BEKTOP CKOPOCTH BETpa;
Cis=32-10"; (Thxs Thy) = (cuy, Ub‘,avb‘ljb ); U, — BEKTOp NPHIOHHOTO

TeUeHHus; o = 2,5- 1073,

Anzopumm ocyuteHus u 3amonieHus RPUOPeHCHbIX meppumopuil

IIpu MopmenmpoBaHWM LITOPMOBBIX HAaroHOB BO3MOKHO 3aTOIUICHHE U
ocyleHne NpUOpexHbIX oOmactedd. Jma ydera atux 3¢ ¢exToB pacueTHas
001aCTh COOEPKUT JOMOIHUTENLHBIE PACUETHBIE TOUKU, KOTOPbIE CUUTAIOT-
Csl «CyXHUMH» B HayaJle pacyeTa M MOI'YT 3aTOIUIATHCS B IPOLECCE ITOPMO-
BOro HaroHa. TakuMm o0pa3oM, B 3TOM CiIydae IMpeAroyiaraercsi 3aJaHue B
BuAe LU(POBOrO MaccuBa HE TOJBKO OaTHUMETPUHM AaKBaTOPHH, COOTBET-
CTBYIOIIEH HEBO3MYIIEHHOMY IIOJIOKCHHUIO YPOBHS MOpsI, HO M Tonorpaduu
MPUOPEKHBIX YYACTKOB CYIIU — PaiOHOB BO3MOXKHOTO 3aTOIUICHHS. YUeT
OCYIIKH M 3aTOIUIEHUS OCYLIECTBISETCS C MOMOIIBIO CIIEHUAIBHON TEXHO-
JIOTUH, pa3pabOTaHHOW Ha OCHOBE MPOIENYpHI, U3NI0KEHHOH B padote [40].
Jist mydinero TMOHUMAaHHUS anropuTMa Ha puc. 9.3 mokazaHo IpocTpaH-
CTBEHHOE PACIOJOKEeHHE Y3JIOB pacueTHOW ceTkd Tuma ~C” mo kimaccudu-
Kaluu, npeanoxxeHHoi MesunrepoM u Apakasoit B 1979 rony.

Vi-1j+1

Vi1

&i-1 Uij &ig Ui+l

Giij-1

Puc. 9.3. PacnonoxeHue Y3/10B CETKM NpU pacyeTe 30H 3aTonN1eHnA N OCYLLKA.

Touka Ujj, B KOTOpOH paccUUTHIBaeTCA U-KOMIIOHEHTa BEKTOpa CKOPO-
CTH TeyeHHs (U-y3en), CABHHYTA BIEBO HA IIOJIOBHUHY NPOCTPAHCTBEHHOT'O
nrara OTHOCUTENBHO (-y37a, Iie 3aJaHbl 3HAUeHHsI YPOBHA MOps (i, U TIy-
Ounbl H;;, a Touka V;; cABMHYTa Ha MOJOBUHY NPOCTPAHCTBEHHOIO IIara
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BHU3 OTHOCHTENBHO (-y371a. Torma anropuT™M MOKHO HPEACTaBUThH B CIEAY-
fouieM Buje. Perenue pa3HOCTHBIX ypaBHEHUH OanlaHca MUMITyJIbca U Hepas-
PBIBHOCTH OCYIIECTBIJIAETCS IMOCIE MPOBEPKH B KaXKJOW TOUKE pPacuyeTHOM
obnactu crenyromux ycioBuil. Todka ypoBHS (;; cuuTaercs “cyxoi’” (pac-
YeThl He BBIMOJHAIOTCA), KOTJa TOJIIMHA oS (TIPU 3TOM HMEETCSI TOJIBKO
OJIMH PAacYeTHBIH CJI0i) CTAHOBUTCS MEHBIIE HEKOH «IIOCTYJIMPOBAHHOW
BEIMYMHBI €, MPUHATON B Hamem ciydae s CeBepHoro Kacmust paBHOIM
1 cM, 1O ecTs, ecnu ({+H);; < & Torma &= -Hij.

Touka U;; cuntaercs “cyxoil” M MOJHBIN MOTOK B CJIOE MOJIAraeTcsl paB-
HBIM HYJIIO IIPU BBIIIOJHEHUHU CJIEAYIOIINX yCIOBUIL:

—TOJILIMHA CJIOSl B 3TOW TOYKE MEHBLIE €, T. €.

(&+H)i-12 <e, tae Hiing = (Hij+ Hi1j)/2, Gian=(Gij+ Gi14)/2;
— WM ecnu crpasa oT Touku Uj HaxoauTes “‘cyxas’” TOYKa YPOBHSA U
ero npessieHue ciesa oT Ui j MeHbIIE €/2, 4TO O3HAYAET

(CrH)ij=0m Giij- Gij <,
— i eciu cieBa oT Usj HaxoguTed “‘cyxas’ TOYKa ypOBHS U €ro Ipe-
BhIlIeHue cripasa oT Uij MeHbIIe &/2

(CHH)i1j=0m Gij- Giij<e.

st V-KOMIIOHEHTBHI BEKTOpPa CKOPOCTH TEUYEHHUS! aJrOPUTM OCYILIKH U
3aTOIUIEHUS] CTPOMUTCA AHAJOTHMYHO. BakHO OTMETHTH, YTO B AITOPUTME
YUUTBIBAIOTCS HE TOJNBKO MOJHAs TyOMHA, HO TakKe W Pa3sHOCTU YPOBHEH
MOpsI B JAaHHOW U OKPY’KaIOLINX TOYKaX.

ITpy BBIIOJHEHUH YUCIIEHHBIX HKCIIEPUMEHTOB C MOJENbBIO B KaueCTBE
METEOMH(OPMAIINN HCTIOIB30BAIUCH OISl TPU3EMHOT0 aTMOC(hEpHOTO J1aB-
neHust o AaHHbIM TinobanpHOoTo peanann3a NCEP/NCAR [44]. Takxe y4u-
THIBAJIOCh IIOJIOKEHHE JIeJ0BOM KpoMku. KacarenpHoe HampspkeHHE BeTpa
3aJ1aBaJIOCh TOJIBKO MPH CIUIOYEHHOCTH JIbJIa MEHbIIIE 5 0asioB.

Hauanvnoie ycaoeus

Jns Ceseproro Kacris HeoOX0IUMO YUNUTHIBATh TUIOTHOCTHEIE M CTO-
KOBBIC TCueHUs, Ha ()OHE KOTOPBIX IOJ JICHCTBHEM BeTpa (POPMHPYIOTCS
OTHOCHUTEIIFHO KOPOTKOIIEPHOAHBIE, HO JOCTATOYHO MHTEHCHBHBIE CTOHHO-
HaroHHele TedeHHUs. [lonydeHHOEe MMAarHOCTHYECKHMM METOJOM CHIIBHO 3a-
IIyMJIGHHOE II0JIE TUIOTHOCTHBIX M CTOKOBBIX TCUEHUH U 3aJaHHOC W3
HAOJIOJICHUI OCPEAHEHHOE IO MPOCTPAHCTBY W BPEMEHH I0JIC TUIOTHOCTH
IJIOXO COTJIACOBAaHBI MEXIy coOoil. st mx corjacoBaHWs B HACTOSIIEE
BpeMs IMHUPOKO HCIIOIB3YETCS] METOJ THIPOJUHAMUYECKOTO IMarHo3a u
afanTaluy, SIBJISIONIMICS CHHTE30M JTUATHOCTUYECKOTO U IMPOTHOCTH-
YECKOro mnoaxoaoB [29]. B »ToM ciydae paccUMTaHHOE C MOMOUIbIO
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IMArHOCTUYECKOr0 METOJa II0JIE€ IIJIOTHOCTHBIX M CTOKOBBIX TEUEHHMH H
HaAOJIIOJICHHOE TM0JIe TUIOTHOCTH HCIOJB3YIOTCS B KadeCTBE HadalbHBIX
YCJIOBHI B MPOTHOCTHYECKOU Mozenu. [Iporiecc pacuera mosueit mioTHOCTU U
TEUEHUH 110 IMPOTHOCTHYCCKOW MOJEIHM IPEKPAMIAeTCs IOCiIe KOPOTKOTO
3Tamna OBICTPOrO COTJIACOBAHHUS IOJICH, B TEUCHHUE KOTOPOTO MOJABISIOTCS
BBICOKOYACTOTHBIC IIYMBI, IPUCYTCTBYIOIINE B OCPEIHEHHOM I10JI€ TUIOTHO-
CTH ¥ PaCCYMTAHHOM JMAarHOCTHYECKUM METOAOM rose TeueHui. [lomyuen-
HBIE TaKUM CIIOCOOOM I10 MCXOAHOMY HaOIFOIEHHOMY IIOJIO TUIOTHOCTH C
YYETOM CTOKa peKkd Boiru moms mIOTHOCTH, YPOBHSI MOPSI U TEUEHHUUN FHC-
MOJIE3YIOTCSI B KAYECTBE HAYAILHBIX YCIIOBUH MPH MOJISITUPOBAHUN CTOHHO-
HAroHHBIX SBIICHHIA.

9.4.2.1. Pe3yabTaThl YHCJIEHHBIX IKCIIEPUMEHTOB

Ha puc. 9.4 mpuBeneHs! pe3yibTaThl CPABHEHUS pacdeToB (IIPOTHOCTH-
YeCKUX 3HAYEHWH YpOBHS) C HMMEIOIIMMUCS JIAaHHBIMH HAOJIOACHUH Hax
ypoBHeM Mops B 11. TroneHwuit 3a 1exkadps 1999 r., anpens, aBrycT U OKTIOPb
2000 roga.

_-:—z?—»
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B) aBryct 2000 r. r) oktabpb 2000 .

Puc. 9.4. Bepudmkaumst Mogenu no AaHHbIM HabnogeHn Ha o. TioneHuin.
TOYKM — AaHHble HAbMAEHWI, CUHSISI NIMHUS — pe3ynbTaTbl pacyYeToB MO Npo-
rHOCTUYECKUM MONSIM NPU3EMHOIO aTMOCEEPHOrO AaBMNEHMS, 3eMeHast NIUHUS —
pe3ynbTaThl Pac4eTOB MO CUHONTUYECKMM KapTaM.
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Ha puc. 9.5 mokazansr nporHoctuyeckue (60 mporHo30B) U dakTHUe-
CKM€ 3HaYeHHs YPOBHS B HEKOTOPHIX MyHKTax Kacmmiickoro mopsi B MIOHE
2001 rona.

Sodiw

" S—
-

B) JleHKopaHb r) Kapa-Boras-l'on

Puc. 9.5. BpemeHHOI X0 pac4eTHOro (CnmoLUHbIe NMHUN) 1 aKTUYECKOro
YPOBHS1 (TOYKM) B pasnunyHbIX NyHKTax Kacnuickoro mopsi

Cepust pacueToB BBINOJHEHA MJs ycioBuil mrTopma 12-16 wmapra
1995 1., KOTOpHII BBHI3BAN CEpPhE3HBIE TOCIEACTBUS (HApSIy C HAroHOM
1952 1.). DTOT MTOPM TPOUCXOIMIT B TIEPHOJ, KOTIa CPEAHETOTOBOH ypo-
BeHb Kacmus mpakTudecku JOCTHUT CBOEro MakcuMyMma 3a nocieanue 100
ner. Haron B mapre 1995 r. Hanec orpomHsIii yiepo modepexbio Kammbl-
kuu U Jlarectana, ocobenHo Kacnmiickomy paiiony u m. Jlarans. [TpuGpex-
Hasl 1oJIoca 3amafHoro Mooepekbs Obla 3aToryieHa Ha npoTspkeHun 600 kM.
upuHa monockl 3aToruieHust coctaBuia 25—-30 kM, 001as Iomank 3aTorl-
nenus nocturia 1450 k2. bes KpoBa octanuch 3700 yenoBek, UMENNUCH Ye-
JIOBEYECKUE KEPTBBL. BBUIM pa3MBITEl AOPOTH, pa3pylleHbl OaMObl, JTUHUU
CBA3M U DIIEKTPOCETH.

Bo BpeMs HaroHa OTMEUYaJIOCh PE3KOE YBEIMYEHHE TOPU30HTATBHBIX
rpaaueHToB AasneHus Haa CesepHbiM Kacnuem 3a cueT cMeleHus: MOIIHO-
rO aHTHIMKIOHA C ceBepa W yIIIyOJieHWs HWKIOHa Hal UepHbIM MopeMm.
B cBa3u ¢ M B ceBepo-3ananHoi uyactu Kacmust 12—-14 mapra 1995T.
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OTMEYaJICS CHIIBHBIN BOCTOYHO-CEBEPO-BOCTOYHBIA BETEP CO CKOPOCTHIO JIO
15-16 M/c (X0Ts JaHHOE HAIpaBJICHUE BeTpa HE camoe IPPEKTUBHOE IS
Harosa y 3anajaHoro nooepexns CeBeproro Kacmus).

Hawuspicrmmit yposens mops (-25,71 m BC) nipu Harone y o. Tronenwmii
Obu1 orMedeH B 12—13 u 13 mapra, BenmuunHa HaroHa coctaBwia 107 cm.
HauGonpmas Bennunna Harona B Jlaranu nabmoganace B 16—17 4 13 mapra
u cocraBuia 167 cm, uro Ha 60 cM Bbllie, uem y o. Tronenmit. 15 mapra
1995 . max Bceit akBatopueit CeBepHoro Kacmus OBIIO OTMEYEHO HOBOE
YCHJICHHE BOCTOYHOTO BeTpa A0 12-—20 M/c 1 HOBBIH HAaroH: y o. TrojeHwui
1o BenuuuHbl 106 cM, y 1. Jlarans go 141 cm.

OTMeTKH ypOBHS MOpPs (OTHOCHTEIHHO HYJIS TIOCTa) B MAaKCUMYM HAaro-
Ha 13 mapra 1995 r. B Jlaranu npakTU4ecKu JOCTUTAIH TOH e BETUYHHBI,
4T0 U npHu Harone 12—14 Hoa6ps 1952 r., xots B 1995 r. ckopocTh BeTpa u
BeJIMYMHA HaroHa OBUIM TIOYTH B J[BA paza MeHbIe. B 3ToM ckazamack pas-
HUIIA B TIOJIO’KEHUH CPETHEMECSYHOTO YPOBHS MOPS B TIEPUOJT ITUX HArOHOB
— B Mapte 1995 . ypoBens Obu1 Ha 1,6 M BeILIe, ueM B HostOpe 1952 roxa.

Ha puc. 9.6 npuBeneHO MPOCTPAHCTBEHHOE PACHPEICICHUE NU30JIHHUMA
pacdgetHoro ypoBHs Mopsi B CeBepHoMm Kacmum Ha 18.00 v BCB 13 mapta
1995 r. (MOMEHT HanOOIBIIIETO PA3BUTHS IITOPMA).

Puc. 9.6. NpocTpaHcTBEHHOE pacnpefeneHe U3onmHUM pacyeTHOro ypoBHS
mopsi B CeepHom Kacnum Ha 18.00 4 BCB 13 mapTa 1995 r. ToHkon nuHuen
nokasaHa rpaHuLa 3aTtannusaemon obnactu B6nusm n. flaraHb, Makcumarb-
Has WMpMHa KOTOpOK cocTaBnsaeT nopsaka 40 kv.
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CeBepo-ceBepo-BOCTOYHBIA BEeTEp BHI3BaJ CHIIBHBIN HaroH B CEBEPO-
3amagHoi wactu CeBepHoro Kacmus. MakcuManabHOE TOBBIIIEHHWE YPOBHS
Mopsi oTMeuanioch B Kmsnspckom 3anmuBe (10 1,8 M), B m. Jlaranp makcu-
MaJbHBIA TIOABEM YpOBHS mpeBbimman 1,5 m. Jlns cpaBHenust Ha puc. 9.7
TIpeJICTaBJIeH BPEMEHHOM X0J1 ypOBHs MOps B I1. Jlarans ¢ yueTroM u 6e3 yue-
Ta aJropuTMa 3aTOMJICHUS! U OCYLIKH MEJIKOBOJHBIX 00JacTel 3a BECh CPOK
WTOpMOBOM cutyaruu 12—16 mapra 1995 r., KOTOpBIA CpaBHUBAETCS C AaH-
HBIMH CPOYHBIX HAOIIOACHUN B 3TOM ITyHKTE.
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Puc. 9.7. BpemeHHoI xo ypOBHS B NyHKTe JlaraHb Bo Bpems wtopma 12—16
mapta 1995 r. CnnowHas KpmBasi — ypoBeHb, pacCHYMTaHHbIN N0 MOAENN C
y4eTOM anropmTma 3aTONMeHNs U OCYLLKW; MYHKTUPHAsA — YPOBEHb, paccyn-
TaHHbIN NO Mofenu 6e3 yyeTa anropMTma 3aToneHns N OCYLLKW; KpY>KKaMu
OTMeYeHbl AaHHble CPOYHbIX HabMoAeHU Haa ypoBHeEM B . JlaraHb, npvse-
AeHHble K OTMeTKe cpeaHero ypoBHs — 27 m BC. Hayano nepBbix CyTOK COOT-
BeTcTByeT 0 4 12 mapta 1995 .

CoBniageHne pe3ysbTaToOB pacyera ¢ JaHHBIMUA HaOmogeHui Ha ¢aze
MoJbeMa ypOBHS MOpPSl JOCTaTOYHO XOpOIlee Ui BapHaHTa pacueTa, Y4u-
TBHIBAIOIIETO AJITOPUTM 3aTOIIEHHS] W OCYIIKH, YTO JIMIIHUI pa3 MOATBep-
KIAeT BXXHYIO POJIb 3TOr0 (pakTopa IUId pelieHns] NPaKTHUECKUX 3aAad MpH
3aTOIUIEHUH MEJIKOBOIHBIX IPUOPEKHBIX 00IacTeH.

Pacxoxxnenue Ha ¢asze cnaga ypoBHS MOPsSI MOXKHO OOBSICHUTH BJIUSTHH-
€M MECTHBIX BETPOB, KOTOPOE HEBO3MOXHO Y4ECTh UCXOMAS TOIBKO U3 KPYTI-
HOMAacCIUTaOHBIX CHHONITHYECKUX KapT MOrojasl. BasxkHyto poinb 3Toro daxro-
pa JOJDKHBI OTPa3sUTh JJaHHbIE PErMOHAIBHOM MOZEIH, KOTOPhIE B HACTOS-
iee BpeMsl UCIONb3YI0TCs 11l pacueToB. Ha puc. 9.8 nokaszana 30Ha 3aror-
JieHns1 ToOepexkbsl BO BpeMsl HaroHa 29 ceHTsa0ps — 4 okTs10psa 1985 roxa.
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YUpoBeHb cBoBGO AHOMH NOBEPKHOCTH
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Scale in:m

Puc. 9.8. 3oHa 3aTonneHus nobepexbsi BO BpeMsi HaroHa 29 ceHTa6ps —
4 oktA6psa 1985 r. KpacHas nnHus nokasbiBaeT rpaHuLly 3aTonmneHns no
AaHHbIM aBnapasBefku, xentas — 6eperosyto NMHNA 4O WTOpMa.

Taxke ObUIM BBIMOJHEHBI PACUEThl XapaKTEPUCTHK CHIBHOTO HaroHa
1619 ampens 1989 r. CpaBHEeHHE pacCUETHBIX YPOBHEW C HAOJIOJCHHBIMU
MPOU3BOAMIIOCK 10 MATH MMyHKTaM (pHc. 9.9).

9.4.2.2. TexHoJIOTHSI ONIEPATHBHOI0 ABTOMATH3HPOBAHHOT0 KPaTKO-
CPOYHOI0 IPOrHO3a IITOPMOBBIX HATOHOB M TeueHUl Ha Kacnmiickom
Mope Ha ocHoBe Mojean I'mapomeruentpa Poccun

OrnucaHHas BBINIE TpeXMepHas TUAPOAWHAMUYECKas OapOKIMHHAS MO-
JIeb OblIa TI0JI0’KEHa B OCHOBY OTIEPaTHBHOW TEXHOJIOTHH IMPOTHO32 YPOBHS
u teuennii B Kacrmiickom mope [13, 14]. 3agaercs OatumeTpusi, COOTBET-
CTBYIOLLIAs. COBPEMEHHOMY IIOJIOKEHUIO CPEAHEro ypoBHs Mops. Pacuer
OCYIIECTBISIETCS U BCEH aKBATOPHH MOPS, YTO MO3BOJISET MOIYyYaTh IPO-
THO3 B BHUJIE MOJEH ypPOBHS MOpS U CKOPOCTEW TEUEHHM Ha CTaHIapTHBIX
TOPU30HTAX [JIsl BCE aKBATOPUU MOPsl, a TAKXKE B BUAE BPEMEHHBIX PsIIOB
YPOBHS MOpS B JJF0OOM IYHKTE (B TOM YHCIIE JJIsl PAiiOHOB, /1€ HAOIIOAeHHS
OTCYTCTBYIOT).
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Puc. 9.9. BpemeHHol xo ypoBHS B NaTu nyHkTax CesepHoro Kacnus Bo
Bpems wropma 16—19 anpensa 1989 r. CnnowHas KpuBas — ypoBeHb, pac-
CYMTaHHbIN MO MOJENN; TOYKAMMN OTMEYEHbI AaHHbIE CPOYHbIX HABNIOASHNI
Haj ypoBHEM MOpS, NPUBEAEHHbIE K CpeAHEMY YPOBHIO MOPS.

TexHomorusi MPOTHO3a BKJIIOYAET CIEAYIONINE KOMIIOHEHTHI M TpOoIIe-
JIyPBI:

— B KauyeCTBE BXOJHOW METEOPOJIOTMYCCKONW WH(OPMAIUU HCIIONIb3Y-
10TCs U(POBBIE OIS MPU3EMHOT0 aTMOC(HEPHOTO JaBIICHHUSI, ITOJYYCHHBIE
10 PETHOHAIHHOW IPOTHOCTHYIECKON Mozenn atMocdephl, pazpaboTaHHON B
I'uppomernentpe Poccun [22];

— pacueT OCymIecTBIsieTcs 2 pa3a B CYTKH Cpa3y IOCIe 3aBEepIICHUS
pacyeToB MO METEOPOJOTHYECKON MOENH; 3a01aroBpEMEHHOCTh MOPCKOTO
MIPOTHO3a OIMpEenesieTcsl 3a0J1arOBpEMEHHOCTHI0 METEOPOJIOTHIECKOTO MPO-
THO3a ¥ COCTaBJIsCT 48 u;
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— TIepecueT Moyiel OapuKy B IMOJIS BETPa OCYIIECTBISETCS IO M3BECT-
HOW (opmyJie s reocTpoHUIECKOro BeTpa € y4eToM Ko3(pQuimeHToB
MPUBEACHUS BETpa K CTaHAapTHOMY ropu3oHTy (10 m);

— YUYHTHIBACTCS CpPEMHECYTOUYHBIM pacxon Bonrum (tak kak Bosra
ompenenseT GOHOBOE MPOCTPAHCTBEHHOE pacrpenenenue ypoBHs B Cesep-
HoMm Kacrnm, T.€. €ero HaKJIOH C ceBepa Ha I0T);

— HCIIONB3YIOTCSl CPEAHHE CE30HHBIE KIMMATHYECKHE TOJS IIOTHO-
cTH;

— TIOJNIOKEHHE JIEJOBON KPOMKH 3aJIaeTCsl 10 JaHHBIM OIEPAaTHBHOTO
eXeHeeTbHOr0 MIPOrHo3a JIeJJ0BOI 00cTanoBKH I napomeruentpa Poccnn;

— BKJIIOYEH ajJTOPUTM OCYIICHUS W 3aTOIUICHUS MPHOPEKHBIX 00a-
CTeH, KOTOPBIN MO3BOJISIET OIIEHWBATh BO3MOXHBIE 3aTAITUBAEMBIE TEPPH-
TOpUH, a TaKXe IMOJIy4aTh AOCTOBEPHBIE BEJIMYMHBI HATOHOB M CKOPOCTEH
TEYCHHUU B IPUOPEKHON 30HE;

— TMpeaycMOTpeHa BO3MOXKHOCTh MPOBEACHUSA PacueToB NMPH paziIny-
HBIX TIOJIOKEHUSX CpeAHero YpoBHsA Kacmmiickoro Mops; 3amaroTcs riayou-
HBI, COOTBETCTBYIOIINE COBPEMEHHOMY TOJIOXEHHIO cpeaHero ypoBHs Kac-
MUKECKOr0 MOPS;

—pacdeTtHas o0iacTh oxBaThiBaeT Bce Kacmuiickoe Mope W Ipuieraro-
e MpUOpeXHBbIE TEPPUTOPUU C MPOCTPAHCTBEHHBIM IAroM 3 MOpPCKHE
MUJTH.

Jna peanw3anuy TEXHOJIOTHH OBLIM OPTaHW30BAHBI JBE ONEPaTHBHBIC
06a3p1 gannbix (BJ]) Mopckux mapamerpoB. IlepBas comepUT HaHHBIE
HaAOIOJICHUI Ha/l YPOBHEM MOPS, MIOCTYMAIOIINE B ONEPATUBHOM PEKUME B
I'unpomernentp Poccun B koge KH-02. Bropass — mporHoctuueckne mosns
YpOBHS MOps U T€UEHUH Ha BcexX 19 pacueTHBIX TOPU30HTAX, IPOTHO3 JIEN0-
BBIX yCIIOBUH 1 pacxon Bonru (cOpoc ¢ Bonrorpaackoro BoAOXpaHWIUIIA B
Ky0. M/c), a Takxke WH(POPMAIUIO, HECOOXOAUMYIO JIJIsl PACYETOB: MO TUIOT-
HOCTH W MaccuB TiyOuH. Bce nmanHBIe 3a MCKIIOYeHHEeM pacxoma Bonrm
MIpeJICTaBJIEHBI KaK MoJjis Ha ceTke 126%216 y31moB ¢ marom 3 MOpcKHe MUIH
(5556 m). Ilons MIOTHOCTH U CKOPOCTEH TeUeHUH NaHbl Ha 19 ropH30HTaX.
[Tonst ypoBHST MOps 3anuchiBatoTCs B b/ Kakapie 3 4, KOMIIOHEHTHI CKOPO-
cTeil Ha 19 pacueTHBIX TOPU30HTAX — 2 pa3a B CYTKHU C AUCKPETHOCTHIO 12 .
[lepron xpaHenus maHHBIX B onepatuBHON b/ HaOmomeHnit — ouH KaJeH-
JAPHBIA MECSI], 3aTeM JaHHbIE apXUBUPYIOTCS.

Pacuer mo Mozenu npou3BOAXTCS Cpasy Mocie TOro, Kak B 0a3e TaHHBIX
TOSIBJIAETCS. TIPOTHO3 IO PETMOHATIBFHONW METEOPOIOTHYECKOW MOJETH aTMO-
cheprl. B kadecTBe HayalbHBIX YCIOBHH MO YPOBHIO MOPSI U CKOPOCTSIM
TEYCHHH Ha BCEX PACUYETHBIX TOPH30HTAX HCIOIB3YIOTCSH MPOTHOCTUYECKUE
3HAYEHHS MPEIBITYIIEro pacyera.

Bepudukanus merona mpoBoguiach Ha OCHOBE CpPAaBHEHHUS PE3YJib-
TaTOB MPOTHOCTHYECKHX PACUYETOB C NAaHHBIMH HAONMIOACHWH Ha CTaHIUSIX
Kacnutickoro mopsi, nepenatorux uHbpopmanuio B koge KH-02. Ouenka
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Ha/Ie)KHOCTH M TOYHOCTU IPOBOJMIACh B COOTBeTCTBMM ¢ HacraBienuem
[26]. Pe3ynbTarhl OMEpaTUBHBIX WUCIBITAHWA METO/IA KPATKOCPOUHOTO MPO-
THO3a ypoBHs Mopsl 1 TeueHui B Kacniniickom Mope n3noskeHs! B [5, 6].

Jng oueHky KadecTBa MPOTHO3a YPOBHSA HCIIOJNB30BATNCH MOJS aTMO-
cdepHoro masieHust B mepuox ¢ 1 HosiOps 2000 r. mo 8 despans 2001 r.
CrarucTuyeckue XapaKTepUCTUKHM KadecTBa MPOTHO30B MPUBEACHHI B

TadiI. 9

5.

Ta6nuua 9.5. Nokasatenu kayecTBa NPorHo3oB yposHs Ha MC o. Tionenni
B nepuog ¢ aekabps 1999 r. no aekabpb 2000 r.

MecsiL, o,eM | & | oeM | Soem |S,cM R P, % O .
o Iy lulm|im|ulmlulmin] T fm|n a"gh”n”’ob?a’ s
12.1999[12,1 {30,4]|0,40(14,5(35,8|4,9|-0,1]17,5|35,9| 0,96 | 78 | 35 |-23,1| 0,0 |1,11
01.2000/11,8(33,3]0,36/15,0(40,0|5,5(10,8(19,2|53,71 0,97 | 73 | 30 | 3,5 | 3,0 |0,64
02.2000(14,1|22,6]0,56]20,2|27,9|-7,1| 4,3 |26,0|37,6/0,90 | 71 | 36 | 59 | -2,0 |1,28
03.2000(11,6(32,7]0,35114,9(36,0|-1,0{-5,3|19,1|42,21 0,92 | 87 | 24 [ -5,0 | 0,0 |0,88
04.2000/11,9(26,8]0,51114,6(31,8|-0,1| 8,0 [24,2|40,0/ 0,92 | 83 | 41 [ -4,7 | 6,0 [1,39
05.2000(19,1(20,2|0,94123,4(24,3|16,9|-2,4 |37,5|24,7| 0,92 | 56 | 50 |-37,6|-36,0|1,91
06.2000(12,2(23,7]0,62116,1(28,6|7,5(13,1(22,7|39,91 0,90 | 69 | 40 | -5,7 | -6,0 0,58
08.200010,5|24,410,44114,3|28,7|4,3 |-14,0]19,6 37,9/ 0,94 | 69 | 30 |-19,6| 6,0 |1,78
09.2000] 8,5 {22,1]0,39]10,7 |24,7|-5,0| 2,5 [13,939,3|/ 0,92 | 84 | 32 (13,8 6,0 [1,10
10.2000(10,4|22,2]0,38/13,0(25,0|-8,7|-5,320,1|29,7| 0,95 | 67 | 25 | -8,5 |-12,0(0,53
11.2000] 9,9 [14,4]10,9412,4|16,2]-2,3| 1,0 |19,7|18,5( 0,90 | 61 | 37 | 5,8 | 3,0 [1,43
12.2000(12,2|13,3]0,92116,3|18,6]8,1|11,5|21,5|27,3| 0,72 | 88 | 75 |-23,4| -6,0 (0,49
E:;:o,q 12,0| 23,8| 0,57| 15,4/ 28,11 1,9| 2,0 | 21,7/ 35,6/ 0,91 | 74 |38 |-8,2 |-3,2 |1,09
MpumedaHue: M - meTogndeckne NPOrHO3bl, M - MHEPLMOHHbIE NPOrHO3bl. O -

cpegHAaa abcontoTHas olwmnbka NporHo3a; & - cpeaHsas OTHOCUTENbHas owwmnbka NpOrHos3a;

O - cpeaHss kBaapaTuyHas owmnbka NporHosa; o , - cpeaHss apudmeTuyeckas (cuctema-

Tuueckas) owmbka; S - cTaHpapTHas owmbka; R, - koppensuus TeHaeHumii; P — onpae-

AblBa€MOCTb MNPOrHO30B; é‘s- abcontoTHaa owubka SKCTpeMyma; gs- OTHOCUTENbHadA
oLumnbka SKCTpemyma.

9.4.3. TexH0/10TUA ONIEPATUBHOIO NMPOTHO32 CTOHHO-HATOHHBIX
KOJ1e0aHMIl YPOBHS Ha ceBepO-BOCTOYHOM nodepexbe Kacnuiickoro
Mops ¢ noMombio mogeau MIKE-21 (KasHUMMOCK)

B Kazaxckom HUW MonuTOpuHIa OKpysKaromeW cpenbl M KiuMara
(KasHMMMOCK) Kasrugpomera B 2002 r. BHEJpEeH B MPOWU3BOACTBO U B
JAIBHENIIEM YCOBEPIIEHCTBOBAH aBTOMATU3MPOBAHHBIM METOJ IPOTHO3U-
poBanus ypoBHs Kacnuiickoro mopst u mnosiei TeueHuii. MeTos OCHOBaH Ha
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KOMIUJIEKCE IPOrpaMM, SAPOM KOTOPOTO SIBIASETCS THUAPOAMHAMHUYECKAs
Mojenb pacuera TeueHuil u ypoBHs MIKE-21, agantupoBaHHas Ka3axcKu-
MU CHeUanucTaMu K yeiaouaM Kacnmiickoro mops [16—18, 36]. Ilporaossr
YPOBHSI COCTaBIIFOTCS [UIA BOCBMM ITYHKTOB Ka3axXxCKOW M JBYX ITyHKTOB
poccwuiickoit yacteid Mopsi. [IporHo3sl odopmitstorcs: B popme OrossieTeHs U
pacchuIaloTCA B 3aMHTEPECOBAHHBIE OpraHM3allMM, B TOM uucie B ['mapo-
MmetueHTp Poccun.

Mogens MIKE sBasieTcst CTpyKTYPHBIM 3JIEMEHTOM TE€XHOJIOTHYECKOU
JUHUM OTIEPAaTHBHON CHUCTEMBI MPOTHO3ZUPOBAHHS IITOPMOBBIX HAroHOB C
3a0JIarOBPEMEHHOCTBIO 10 IISITH CYyTOK. Meteoposoruyeckas HHPOPMaLHS
MOCTYIIAaeT 10 KaHaJlaM CBA3M M3 EBpONENCKOro LeHTpa CpeIHECPOUYHBIX
MIPOrHO30B MOTOJIBI, THIPOJOTHYECKas — C Ka3aXxcKux cTaHuuid Ha Kacruii-
ckoM mope. CrcteMa mo3BojisieT 00pabaTeiBaTh HHPOPMAIMIO U B KpaTdaid-
LIME CPOKH COCTABIATH HEOOXOAMMBIE MPOTHO3bI. 11 COCTaBIeHUs IPOTHO-
30B €XEYacHBIX YPOBHEWH MOps BO BPEeMs CTOHHO-HAaroOHHBIX SIBICHUH HC-
MOJIb3yeTCsl OaTUMETpUUecKasi KapTa BHICOKOTO Pa3peLICHHUs] C IaroM CETKH
10 kM 7151 BCero Mopsi U € 1IaroM 2 KM JJii MEJIKOBOAHOW CEBEpHOI YacTu
MOpsL.

IIporuo3pl CroHHO-HArOHHBIX KOJeOaHUIl yPOBHS, BBHITIOJHEHHBIE C TIO-
Mombto makera mporpamm MIKE 21, Moryt OBITH mpencTaBieHBI B BUE
rugporpada ypoBHs, 3JICKTPOHHBIX KapT YPOBEHHBIX IIOBEPXHOCTEH, pacue-
TOB JJISl TIPOJIOJIBHOTO pa3pe3a MOpsl M €ro JIOKAJIbHBIX 30H. YPOBEHb U Te-
YEHHs PACCUMTHIBAIOTCS B MPSAMOYTOJBHON KOOPJMHATHOM CETKE, OXBaTbl-
BaroIIel 00MacTb pacueTa, ¢ y4eToM OaTUMETPUUECKUX JaHHBIX, ILIEPOXOBa-
TOCTH [HA, HaYaJbHBIX U I'PAHUYHBIX YCJIOBUH U T. A. BXOonHBIMU NaHHBIMU
MOJIENU SIBJIIIOTCSl HAa4YaJbHBIM YpOBEHb MOps, OaTUMETpHUYECKHe ITaHHBIC,
OJIs JaBJICHUS, TIEPECUUTHIBAEMBIE B II0JISI BEKTOPOB BETPA.

bnok-cxema aBTOMAaTH3MPOBAaHHOI'O PacueTa YPOBHS IPEICTaBIE€HA Ha
puc. 9.10.

Cucrema BHepeHa B ONEpaTUBHYIO NpakTuKy Kasruapomera, u o Hel
©)XEIHEBHO IIPOBOISTCA PACUEThl YPOBHS HA OCHOBE MH(OPMALIUK O BETPE U
arMocepHoM aaBneHUU. [IpOTHO3BI YpOBHS COCTaBISIFOTCS IUIS PallOHOB
Ceseproro u Cpennero Kacmusi, ompeneneHHBIX TakuM 0oOpa3oM, YTOOBI
YUUTBHIBAINCH MOP(OMETPUUECKUE YCIIOBHS, CHEeUU(pHKAa CHHONTHYECKHX
[IPOLIECCOB, HATUYME €KEIHEBHON I'MIPOMETEOPOIOTHIEeCKOH HH(OpMaLHH.
HauanbHelii ypoBeHb onpeessieTcs o JaHHbBIM HaOIIOJICHUH Ha CeTH, TOo-
CTYHAOLIMM I10 KaHajaM CBs3U. Ecim paccunTaHHbBI yPOBEHb MOPS 1OCTH-
raeT OTMETOK, OJM3KMX K ONAcHBIM, TO BBITYCKAaeTCs IITOPMOBOE IpPEdy-
npexaenne. Popma npeacTaBIeHHs IPOTHO3a: TEKCT, rpaduK X0/1a YPOBHS
Ha KaXIbl Yac ¢ 3a0JIaTOBPEMEHHOCTBIO ISATh CYTOK, HMPEAyNPEKICHUE O
BO3MOXXHBIX IOCJIEACTBUSAX (3aTOINICHHE, pa3pylIeHHe OaMO0, yXy[IlIeHHe
YCIIOBUH MJIaBaHUS).
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Puc. 9.10. briok-cxema aBTOMaTM3NMPOBAHHOIO pacyeTa ypoBHs Kacnuickoro
mopsi no mogenun MIKE 21.

OneHka NporHo30B OCYIIECTBISUIACh B COOTBETCTBUU ¢ HacTaBneHnem
[26]. CpenHsisi onIpaBABIBAEMOCTE IIPOTHO30B YPOBHS Ha 3 CYTOK COCTaBHIIA
87 %, ana 5 cyrok — 80 %.

Hns Bepuduranuun mogenu MIKE 21 B Kacniniickom mope Oblim ycTa-
HOBJICHBI [IB€ THIPOJIOTUYECKUE CTAHLUH Ul U3MEPEHHS YPOBHS (MOpCKas
U npuOpekHas). BIMOIHEHBI TPOrHOCTUYECKUE pacyeThl AJisl Hanbolee Xa-
PaKTEpHBIX HAarOHHBIX CUTyalMid Ha Ka3axckoM moOepexbe Kacmuiickoro
Mops. CpaBHEHHME pe3yibTaTOB PACUETOB C JAHHBIMUA HM3MEPEHHUI YpPOBHS
MOKA3aJ10, YTO MOJENb aJI€KBATHO OIMCHIBAET CTOHHO-HATOHHBIC SIBIICHUS B
OeperoBoii 30He ceBepo-BocTOYHOM yactu Kacnuiickoro mops (puc. 9.11).
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VpOBEHE BONEL M

Puc. 9.11. Mpumepbl NporHo3oB ypoBHS Ha cT. M. MNewHon (asryct 2001 r.):
4-9.08 (1); 5-10.08 (2); 6-11.08 (3); 7-12.08 (4); cbakTMyecknin ypoBeHb (5).

—
=
=

=
]
L)

=
()
=

=

5 & 7 Z g 10 11 Hata 1z

Ha pwuc. 9.12 npencrasien npuMep mporHo3a ypoBHs Kacmuiickoro Mo-
ps B myHkTtax CesepHoro u Cpennero Kacnius Ha nepuog ¢ 23 mo 28 urons

2009 rona.

ITporHo3b! ypoBHS BBITYCKalOTCA B (hOpME THAPOMETEOPOTIOTHYECKOTO
Oroyuterens. Hike mokazan mpumep OroyuieTeHst ¢ 0030poM W TPOTHO30M
coctosiHUs ypoBHsI Ha CeBepHoM Kacninu Ha nepuog ¢ 16 no 22 urons 2009
roga (I[Ipunoxenue 2).

YpoBeHs MOpsi. M

.07 24.07 24.07 25.07 25.07 26.07 26.07 27.07 27.07 28.07 28.07
Jara

— K ambait s [ e11IHO e Kap aToOH

e K aTTAMKAC Ky nanst s T JOJTCHUI

Puc. 9.12. MporHo3kl ypoBHsa Kacnuiickoro mopsi B nyHkTax CeBepHOro u
CpepHero Kacnus ( 23-28 uions 2009 r.).
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Kak moka3aHo B HacToslleM ocoduu, mpodiaeMa CBEpXA0JIroCpOYHOTrOo
nporoza YKM oueHb cli0o’KHa, U XOTS B MOCJEIHUE TO/IbI B 3TOM HaIlpaB-
JIEHUM TOCTUTHYTHI OIIpEIeNIeHHbIe YCIEXH, OHA elle Jajieka OT peuieHus. B
XX un mawame XXI Bexka B mHcTUTyTax PAH (MBII, MO PAH wu np.),
Pocruapomera (I'mapomernentp Poceun, I'THU, ITO, 'ONH, KacnMHULI),
MI'Y, PITMY wu gap. Obul BBHIIIOJHEH OOIIMPHBIA KOMIUIEKC HAy4YHO-
NPUKIaTHBIX HCCIEIOBAHUI O Pa3IMyYHBIM acnekTaMm mnpodsemsl Kacmus,
HO HECMOTpS Ha 3TO IMPUYHHBI JOJTOMEPHOMHBIX Konebannit YKM ocrarot-
s 3a TIPEJIENIOM OJHO3HAYHOTO HAYYHOTO OOBSICHEHUS U, TO-BUIUMOMY, €IIle
Joaroe BpeMs OyIyT 0CTaBaThCs IPEIMETOM HayYHBIX JTUCKYCCHH.

AHOManbHBIE MHOTOJETHHE KojeOanms YKM mpencramisior coboit
IJIaBHBIMA W BO3pacTarolinil BbI3oB cTpaHam Kacnuiickoro peruona. Ilpucy-
mue KacnuiickoMy pernoHy B CHIy €ro reorpaduyeckoro ImoJIoKeHHs KO-
ne0aHusg KiIMMaTa ¥ BOJHOTO OajlaHca OTJIMYAIOTCS OONBLIMM pa3MaxoM.
[Ipu sToM mepexox Boanoro Oaranca 1 YKM u3 oHOTO COCTOSIHUS B ApY-
roe MOXKET MPOUCXOIUTH JOBOJIBHO OBICTPO, BBI3BIBASI CEPbE3HBIE IKOJIOTHU-
YecKHe U COLMANbHO-3KOHOMHYECKHE NocneacTeus. Vcenenosanus nocnen-
HUX JIET YKa3bIBalOT Ha TO, YTO B HACTOSIIEEe BpeMs KIMMAaT M BOAHBINA Oa-
naHc Kacnuiickoro pervoHa HaxOJWUTCS B HEYCTOMUMBOM IIOJIOXKEHUH, U3
KOTOpPOTO OHHM MOTYT MEPEUTH B HOBOE COCTOSTHUE.

ITpakTudeckas mOTpeGHOCTh B CBEPXA0JITOCPOUYHBIX IPOTHO3aX YPOBHS
MOpsI OKa3bIBaeT CTUMYJIUPYIOIIEe BIUSHIE Ha pa3BUTHE HAYUHBIX HCCIEIO0-
BaHUH NMPUYUH MHOTONIETHUX KoneOaHuii YKM u pa3paboTKy METOJO0B HX
MpOorHo3upoBanus. K BaKHBIM HayYHBIM JOCTHIKEHUSAM IMOCICIHUX IECATH-
JIETUH CIENyeT OTHECTU PE3YJIbTAaThI, TOTYUYEHHBIE B PAMKaX MEXKITyHApO.-
Horo mpoekta AMIP Ha ocHOBe cpaBHEHHs MoOZeJel OOIel LUPKYIALUH
aTMocdepsl BeIyIIHX METCOPOIOTHIECKUX LIEHTPOB.

[IyTu pa3BUTHS CBEPXIO0JTOCPOUYHBIX MPOrHO30B ypoBHA Kacnwmiickoro
MOPsI TOJIKHBI JIEXKATh B PELLIEHUU CIIEIYONIUX 3a/1a4:

— BBISICHEHHME POJIM OTAENBHBIX KOMIOHEHTOB KJIIMMAaTHUECKOH CHCTEMBI
B (hopMupoOBaHNH aHOMANTBHBIX KoJleOanuit YKM;

— HCCIIEA0BAHUE B3aUMOCBA3EH THIPOMETEOPOIOTHYECKUX IPOLECCOB B
Oacceiine Kacnius u maneko 3a ero mpenenamu, npexzie Bcero B CeBepHOM
ATnaHTuKe U APKTUKE;
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— olpeneieHne POJH TEIUIO- M BIarooOMeHa MEXAy OKEaHOM U aTMo-
chepoii B GopMHUpPOBAHHUY 3aCYIIIMBON U BJIAXKHOMN MOTO/IbI HA BOJOCOOPHOM
Oacceiine Kacrnust.

1 aTOTO TpeaBapuTENbHO MOJHKHEI OBITH ONpENeIeHbl ONTHMAabHBIC
MacmTabbl BpeMEHHOT'O U MPOCTPAHCTBEHHOTO OCPEAHECHHUS IS Pa3IMIHBIX
MapaMeTpoB KIMMATHYECKOH CUCTEMbI M ONITUMANBHBIE PETHOHBI ¥ MacIITa-
OBI BpeMEHH, KOTOPBIC ObUTH OBl HAaNOOJIee PENPEe3CHTATHBHEI IJIs1 OITUCAHUS
KOMITIOHCHTOB KJIMMAaTHYE€CKOM CHCTEMBI, a TaKXkKe MOJIYyUYEHBI OJHOPOIHBIC
BpPEMEHHBIE PAJBI UCXOJHBIX JTaHHBIX, BBIOpAaHBI U CPOPMHUPOBAHBI TIOKA3a-
TEJHU, XapaKTEePU3YIOIINE COCTOSTHIE KIMMATHIECKON CUCTEMBI

UccnenoBanne mpuyuH pasHOMAacmITaOHBIX KoneOaHumit ypoBHs Kac-
MUAHACKOTO MOPSI ¥ MX NMPOTHO3WPOBAaHHUE, M3JI0)KEHHOE B HACTOSIIEH KHHUTE,
CBUJICTEILCTBYIOT O TOM, 4TO KojeOaHus YKM sBIstOTCS MPOAYKTOM KOM-
TJIEKCHOTO BO3/IEUCTBUSI KOCMHUYECKOTO, METEOPOIOTHYECKOTO, T€OJIOTHYe-
CKOT0, aHTPOIIOI'CHHOTO (PaKTOPOB, 00YCIABIMBAIONIUX UX CYIICCTBCHHYIO
M3MeHYNBOCTh. CIIeKTp KoJleOaHWl OYeHb IMIMPOK, HAuWHAs OT KOPOTKOIIe-
PHOTHBIX KOJIEOaHWIA, BRI3BAHHBIX HEMOCPEICTBEHHO BO3/ICHCTBHEM BETpa H
aTMOC(EPHOTO JaBIICHUS; CE30HHBIX, 00YCIIOBICHHBIX TOJIOBBIM XOJIOM THJI-
POMETEOPOIIOTHIECKHUX DIEMEHTOB — PEYHOT0 CTOKA, TEMIIEPaTyphl U BIIaXK-
HOCTH BO3IlyXa; BEKOBBIX W MHOTOJIETHUX KojeOaHMii, 00yCIOBICHHBIX Te-
TUoreo(U3nIECKUMHU (PaKTOPaMH.

AHanmn3 6apuKO-IIUPKYIIAIIHOHHOTO pekuMa ATIaHTHKO-EBpomeiickoro
cekTopa B XX CTOJIETUU MO3BOJIWII MOJYYUTh OIICHKU 3aBUCHUMOCTU YPOBHS
MOpSI ¥ COCTaBISIONINX BOJHOTO OajlaHCa OT Pa3BUTHS IHPKYJISIIHOHHBIX
MPOIIECCOB U JIaTh O0OBEKTHBHOE OOBSICHCHHUE WX MHOTOJICTHEH M CE30HHOM
M3MEHYMBOCTU. B pesynbrare ucciieoBaHuii ObUIO YCTAHOBJIICHO, YTO JIJTH-
TeJbHBIE OJHOHAIPABICHHbIE W3MEHEHHUS YPOBHS MPOHCXOIAT B YCIOBHUSIX
AQHOMAaJIbHOTO pa3BUTHA LUKIOHWYecKo (1978 r. — HacTosIIee BpeMs) HIIH
aHTHIUKIOHWYecKor nupkysanuu (1930-1941, 1970-1977 rr.), pa3BuBato-
UXcsk HE TOJBKO B IIpelneliaX KacMUHCKoro OacceliHa, a OXBaTBHIBAIOIIMX
Bech ATtnantuko-EBpomnelickuii cexktop. Tak, MalOBOAHOCTh U TMaJieHUE
ypoBHSI Mopst B 1930-¢ (Ha 1,8 M) m B 1970-¢ (ma 0,7 M) roasl ObutH 00Y-
CJIOBJICHBI Pa3BUTHEM IPOIECCOB BOCTOUHOW (DOPMBI IUPKYJISILIMA U yCTa-
HOBJICHUEM aHTULUKIOHUYECKOro pexxuMa noronbl. C Hauana 1970-x ronos
B OCEHHE-3UMHHI CE30H MPOUCXOIUIA aKTUBU3AIUS 3aMaHONl (GOPMBI LHP-
KYJISILUK, YTO CIOCOOCTBOBaNO pa3BUTHIO B 1978—1995 rr. mponeccoB nuk-
JIOHWYECKON MUPKYJAIMSA. MHOTOBOIHOCTD PEK YBEIHYMIACH, U TPOU3OIIET
pe3Kuii MPOIOIKUTENBHBIN ToabeM YpoBHA Mops (¢ 1978 mo 1995 rox Ha
2,4 M).

B pesynpTare MHTEHCHBHOTO HWCIOJIB30BaHUS MPHPOTHBIX PECYPCOB
Kacnus B mocneanue roApl 3HAUUTEIHFHO BO3pPOCIa aKTyalbHOCTh o0ecreye-
HUS XO35IUCTBEHHOM U MPUPOJIOOXPAHHOU JIESITEIIbHOCTH B PErMOHE HAJEXK-
HBIMU TIporHO3aMu konebannii YKM, a Taxke uHdopmaimeii 00 omacHbIX
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THIPOMETEOPOJIOTHUECKUX MPOIeccax U SIBICHUSAX, TAKHX KaK IITOPMOBHIC
HaroHbl, dKCTpeMaJbHOE BOJHEHHE M Jip. Bce 310 TpebyeT pacmmpeHus
Hay4HBIX HCCICIOBAaHUN C LEIbI0 YTOUYHEHHUS METOAOB mporuoza YKM u
IPYTUX TUAPOIOTHIECKUX MapaMeTpOB MOpPS. Y TOYHEHHBIE METOJBI MTO3BO-
JAT TPENNpPUHATH CBOCBPEMEHHBIE MEpPHI MO pealn3aldd 3allUTHBIX Mep,
CBSI3aHHBIX C KOJICOAHUSMHU YPOBHS MOpS, H B Pe3yJbTaTe YMEHBIIUTH KO-
HOMHUYECKHUH ymepod OT X BO3IEHCTBUH.

OpHrM W3 BaXXKHBIX BOIIPOCOB B mpobOiieme Kacrus sBisieTcs ymydriie-
HUE W pacHIupeHne HaOII0JaTeNbHON CeTH 3a THAPOMETEOPOIOTHIECKIMHU
3JIEeMEHTaMH U YPOBHEM MOpPS C IMOMOIIBI0 HOBBIX IPUOOPOB U 000py10Ba-
Husl. be3 Hame)HBIX TAaHHBIX HAONIONEHUI TPYTHO PacCUMTHIBATH HA IOITY-
YeHNEe 00BEKTUBHBIX OICHOK cocTossHus Kacmmiickoro mops. B atom miane
0osbIIoe OyAyIee MPUHAMICKUT HAOIIOICHUSIM, TIOJYUYCHHBIM C TIOMOIIBIO
anmaparypsl, yCTAHOBIEHHON Ha METEOPOIIOTUUECKUX CITyTHUKAX. TOYHOCTH
Y CHHXPOHHOCTH 3THUX HaOIIOACHUI, OJTHOBPEMEHHOE OCBEIICHHE BCEU aK-
BaTOPUHU MOPS MOXKET BHECTH CYIIECTBEHHOE yJIyUIIIeHHE B BOIIPOCHI HCCe-
JIOBaHUSI YPOBEHHOT'O PEXUMa MOPSI, UTO B KOHEUHOM CUETE JOJKHO MpHBE-
CTH K yJIy4ILIEHUIO POorHo30B YKM.

B 3akmouenne crieayeT MOMYepKHYTh, 9TO HECMOTPS Ha MOCTOSHHBIN
nHTepec K npobieme Kacnuiickoro Mopst u, B 4aCTHOCTH, K IIpobiemMe u3me-
HEHUU €ro ypOBHSA CO CTOPOHBI HAyYHBIX OPraHMU3alUil MPUKACIIUUCKHUX
CTpaH, WCCIEIOBAaHMUS JO0 CHX TOP HOCST Pa3pO3HEHHBINA, HECKOOPIUHHPO-
BaHHBIA XapakTep, YTO He MO3BOJSAET IMPEJCTaBUTh LENOCTHYIO KapTUHY O
npoucxoasmux B Kacrmiickom mMope u ero Oacceline mporieccax. B aroi
CBSI3M HE IMOJJIEKUT COMHEHUIO, YTO TOJHKO KOOPAWHAIMS W OObEIUHEHHE
YCWINH BCEX MPUKACIHUICKUX CTPaH IMO3BOJIUT MOJIYYUTHh MONHYIO OOBEK-
TUBHYI0 uH(popMaImio o mpoucxoasnmx B Bonro-Kacnuiickom Oacceitne
THIPOMETEOPOJIOTHYECKUX TIpoIieccax M, MpeXie BCEro, mpoleccax, CBsI3aH-
HBIX C TONTONEPHUOIHBIMA KoseOanusiMu ypoBHs Kacrmiickoro mopsi.



329

JIUTEPATYPA

K raase 1

1. Anues A.C. Tlogpem ypoBHs Kacmuiickoro Mops ¥ 3aTOIUICHHIE IPHOPEKHOMN
30HBI A3epbaiimkanckoit Pecryonuku. — Baky: Omm, 2001. — 144 c.

2. Anues A.C., Mancumos M.P., Mameoos P.M. KoneGaHus ypoBHS U COLHU-
aNbHO-3KOHOMHYECKue NpobieMbl mpudpexHoit 3oubl Kacnmiickoro mops // I'ma-
POMETEOPOIOTHS 1 MOHUTOPHHT OKpYyxkaromieit cpenpl. — 1999. — Ne 2. — C. 49-59.

3. Aumonog B.C. IIpobnema ypoBHs Kacnuiickoro Mopsi ¥ CTOK CEBEPHBIX peK
// Tpynet AAHUU. — 1963. — T. 253. — C. 232-248.

4. Anonnos B.A. Kacnuiickast mpobieMa U yTH ee pemienus // Tpynsl okeaHo-
rpa¢. Komuccun AH CCCP. — 1959. - T. 5. - C. 5-22.

5. Byxapuywin I1.U., Ioaumos C.A., Jlyxeanos FO.C. Bnusanue komebaHUNA
ypoBHsl Kacnimiickoro Mopst Ha 5KOHOMHYECKOE pa3BUTHE MPUMOPCKOH 4acTH AcT-
paxanckoii oonmactu // Tpyast TOUH. —2008. — B, 211. — C. 460—466.

6. Bouimonosckuii I K., Apbamog A.A. u dp. Mope mpobieM: OnbIT CHCTEMHOTO
m3ydenus Kacmmiickoro permona. — M.: COIIC, 2001. — 183 c.

7. Boponaeg I''B., Heanosa T.H., Kpacnoowcon I'.@. Bomxckue BOAOXpaHUIN-
12 ¥ UX POJIb B DKOJIOTMYECKUX MpodieMax Hu30BbeB Bonrn n Cesepnoro Kacnus
// Boanbie pecypebl. — 1991. — Ne 5. — C. 155-167.

8. Boponaes I'.B., Kocapes A.H., Huxonaesa P.B., Aononckas E.A. TIpoGnemsr
Ceepnoro Kacnust 1 ycTheBbIX oOnacteit Boarun u Ypana // BomHbie pecypchl. —
1981. — Ne 1. — C. 200-204.

9. Boponaeg I''B., Kocapes A.H. O coBpemeHHBIX npobiemax Kacmuiickoro
mopst// Ilpupoma. — 1981. —Ne 1. — C. 61-73.

10. I'enepanbHblil Katanor ypoBHs Kacnuiickoro Mopst [DHIeKTpoH. pecypc]. —
http://www.caspcom.com/index.php?razd=sess&lang=1&sess=17&podsess=61

11. T'eoskomoruueckne M3MEHEHUS pU KoebaHusax ypoBHs Kacnmiickoro Mo-
ps. Beim. 1. I'eoskonorust nmpukactust / mox pen. I1.A. Kammnaa, E.W. Urnatosa. —
M.: 'eorpad. ¢-tr MI'Y, 1997. — 208 c.

12. I'panbepe A.I'., Ipucopves E.I. u op. Pabouas kouuenuus denepanbHOi
nesneBoil mporpammel «KomrmiekcHoe paszButue teppuropun Poccuiickoit denepa-
1, npwieraroniedt k Kacrimiickomy mopto» // Bectnuk Kacrmst. — 1999. — Ne 2. —
C.4-11.

13. 2Kuno I1.B. K Bonpocy 0 BIUSHUM NMOHMXKEHHA ypoBHs Kacnmiickoro Mopst
Ha HapomHoe xo3saicTBo // Konebanus ypous Kacmwmiickoro mops. T. 2. — JAH
CCCP, 1954. - C. 118-126.

14. 3anoeun b.C., Kocapes A.H. HekoTOpble TPUPOIHO-XO3IACTBEHHBIE MIPO-
6nembl Kacnimiickoro mopst // T'eorpadus B mikone. — 1973. — Ne 5. — C. 18-20.



330 JTlumepamypa

15. 3amaxaes B.C., Cenusanos I.H. K pemenuro mpobiembl Kacnuiickoro mMo-
ps // Tpyast I'maponpoekra. — 1973. — Boim. 29. — C. 166-170.

16. 3oun M.C. Kacnuiickas 3HIMKIONEaANA. — M.: MexyHapoJHble OTHOIIE-
Hus, 2004. — 461 c.

17. Henamos E.H., Kannun I1.A. u 0p. BivsiHue cOBpeMEHHOM TpaHCIpecCuu
Kacnniickoro mopst Ha tuHaMuKY ero 6eperos // I'eomopdomorust. — 1992. — Ne 1. —
C. 12-21.

18. N3menenue yposusi Kacrimiickoro mopst // CTpaTerndeckuil mporuos u3me-
HeHu# kiumara Poccuiickoit @epepanuu Ha nepuo 10 2010-2015 rr. u ux BausHuUs
Ha oTpaciu 3KoHOMHKM Poccum. Paznen 2. BnusiHue oxkupaembIx M3MEHEHHMH Ha
oTpaciu 3koHoMuku — M.: Pocrugpomer, 2005. — C. 31-32.

19. Kacnwiickuii peTHOH: W3MEHEHHS KJIMMaTa W SBOJIIOLHS MIPUPOIHON Cpebl
// Bectauk MI'Y. Cepus 5. I'eorpadus. — 2011. — Ne 2. — C. 1-112.

20. Kynpusinos E.U., Tpanesnuxosa O.H. IloaTornienue 3eMenb 1 U3MEHEHHE
MIPUPOTHO-XO3IUCTBEHHOI cTpyKTyphl KanMbiiikoro nmodepexbst Kacnus // Bectank
MI'Y. Cepus 5. I'eorpadus. — 1997. — Ne 6. — C. 90-96.

21. Kauee P.K. Kacnmiickoe Mope: mpo0JieMbl U TPOrHo3s // 3emitst u BeeneH-
Hast. — 1992. — Ne 2. — C. 26-32.

22. KomuiekcHas mporpaMma 1o THAPOMETEOPOJIOTHA ¥ MOHUTOPUHTY OKpY-
xatomieit cpensl B pernone Kacrmiickoro mopst (KACITAC) // BMO-Ne 873. — 1997.
-2lec.

23. 3arpsi3HEHME MOPCKOI cpeabl HePTENPOAYKTaMU M MX JIETpajalusi B KO-
cucreme Kacnmiickoro Mopst: aHaim3 pe3ysIbTaToOB YHCICHHOTO MOJCIHPOBAHHUS //
Tpynst TOMH. —2011. — Beim. 213. — C. 407-418.

24. Jleonmves O.K. IlpoGnemsr ypoBHs Kacnust 1 yCTOWIMBOCTH KaCIHMCKUX
oeperos // Bectauk MI'Y. Cep. 5. I'eorpadust. — 1988. — Ne 1. — C. 14-23.

25. Maxcumos A.A., Xookun C.C. MexITyHapOIHOES COTPYIHHUYCCTBO B 00Ja-
CTH THAPOMETEOPOJIOTUH U MOHUTOPHHTA IIPUPOJIHOM cpesibl B pernone Kacrmiicko-
ro mops // T'mapomereopoornaeckue actekTsl npodiaeMsl Kacrmiickoro Mopst u ero
Oacceitna. — CII6: I'mmpomereonsnat, 2003. — C. 364-386.

26. Mameoos T.A. u op. K npobaeme nanenust yposus Kacrmiickoro mopst //
Joxmanet AH A3CCP. —1976. - T. 32, Ne 4. — C. 66-70.

27. Muxaunoe H.H., Bazunos E /. u op. T'ocynapcTBeHHas cricreMa HHQOpMa-
uun 00 obcraHoBKe B MHpOBOM OKeaHe M €€ NpPHUMEHEHHe il HH(OpMAaIlu-
OHHOH TOIIEPKKN MOpCKOH nesrenpbHOCTH Poccmiickoit ®enepammu // Tpynst
BHUUTMU-MIIA. —2014. — Bem. 177. — C. 95-118.

28. Muxaiinoe B.H., Pviuacos I'H., Ilosanuwunurxosa E.C. SIBnsroTca nu He-
JABHUHN ToIbeM ypoBHS Kacmuiickoro Mopst U ero TOCHeACTBUS MPUPOAHON KaTa-
crpodoii? // Bectauk POOU. — 1998. — Ne 4 (14). — C. 51-60.

29. Hukonaesa P.B. KpaTkuii 0030p cXeM M MPEUIOKEHHUH 110 CTAOMIM3AIUN U
peryaupoBanuio ypoBus Kacnuiickoro mops // Tpyabl okeanorpad. komuccun AH
CCCP. Towm 5. IIpobnemsr Kacnmiickoro mops. — M.: U3-Bo AH CCCP, 1959. —
C. 50-62.

30. O630p COCTOSIHUS U 3arPsI3HEHHUSI MOPCKOW Cpeflbl CeBEepO-3aIaHON YacTH
Kacnniickoro mops B 2012 1. / mox. pea. C.K. MonaxoBa. — Actpaxanb: Pocrunpo-
mert, 2014. - 82 c.



Jlumepamypa 331

31. Oscuenxo C.H., 3ayena C.H., Hsuenxo A.A. MateMaTnieckoe MOJACIHPO-
BaHME KaK 3JIEMEHT HHPOPMAIMOHHON MOANEP)KKN IPUHATHSI PELICHUs TP BIOOpE
CTpaTeruy 3aluThl MOPCKOM cpelibl oT HedTsiHoro 3arpsisHenus // Tpyast TOUH. —
2011. — Ne 213. - C. 396-406.

32. OT4eT O BBINOJHEHUH CIEHUATU3UPOBAHHBIX THAPOMETEOPOIOIHYECKUX
pabor no teme: «MccnenoBanue BIMSHUS TPUPOJIHBIX U XO3SIMCTBEHHBIX YCIIOBHUH
Ha 0e30macHyto dKCIuTyaranuio Boiro-Kacnuiickoro MOpckoro cyJJO0X0[HOTO KaHa-
na». — Actpaxanckuii LITMC, 2012. — 265 c.

33. Ilooonvckuti E.M. TlpobilemMa onTHMabHOTO yIpaBiieHHs ypoBHeM Kac-
MUHCKOTO MOPS ¥ METOAMYECKIE OCHOBHI ee pemienus / BoxHsie pecypebrl. — 1975.
—Ne 4. -C. 81-108.

34. Pamkosuuy J[.A. Tlpobnema Kacmmiickoro mops / BomHbie pecypcel. —
1980. — Ne 5. — C. 5-20.

35. Pamxosuu J].A., ’Koanosa U.C., Ilpusanvckuii B.E. K nmpoGneme ypoBeH-
Horo pexxuma Kacnimiickoro mopst / Bonubie pecypebl. — 1973, — Ne 3. — C. 45-69.

36. Pviuazos I M. CoBpemeHHbIe TpobieMsl ypoBHs Kacrnuiickoro mops u Xo-
3sICTBEHHAs AesATEeIbHOCTh B OeperoBoi 3oue // Tpyast TOPM. —2013. — Beim. 41. —
C. 1-13.

37. Puivacos I' M., Muxaiinos B.H., Ilosanuwnuxosa E.C. HenzbexeH u 3ko0-
JIOTHYECKUH ¥ XO3SMCTBEHHBIN yIIepO B YCIOBHUSIX HecTaOWIBHOCTH ypoBHs Kacrms
// Bectauk MI'Y. Cep. 5. ['eorpadus. — 1999. — Ne 5. — C. 47-54.

38. PykoBO/CTBO NO THIPOMETEOPOIOTHIECKOMY 00ECIIEIEHUIO MOPCKOH Jies-
tesnpHOCTH. — O6HUHCK. — 2009. — 143 c.

39. Ceumou A.A. DxcTpeManbHBIA IogbeM ypoBHS Kacmuiickoro Mops u reo-
9KOJIOTHYECKasl KatacTpoda B MpUMOpPCKuX roponax Jlarecrana. — M.: U3-so MI'Y,
1997.-203 c.

40. CHull 2.06.15-85. MHxeHepHas 3aluTa TEPPUTOPHM OT 3aTOIUICHUS U
nmoxroruienus. — M.: 2002. — 19 c.

41. @ponos A.B. OueHKa 3KOHOMHYCCKHX U 3KOJOTHMYCCKHUX YIIEPOOB OT H3-
MeHeHul ypoBHsi Kacnuiickoro mopsi // Bectauk Kacnms. — 2002. — Ne 2. — C. 96—
102.

42. @ponos A.B. 3anuB Kapa-bora3-I'on kak perynstop xoie0aHuil ypoBHS
Kacnniickoro mops // Bectauk Kacrmst. — 1995. — Ne 3. — C. 45-56.

43. @ponos A.B. ImxkeHepHBIE acleKTHI MPOOIIEMBI YPOBEHHOTO pexrma Kac-
nmiickoro Mopst // Bomaeie pecypcsl. — 1994. — Ne 4. — C. 425-430.

44. Xyonapan M.I. Konebanme ypoBHs Kacmmiickoro MOpsi M €ro 3KOJIOTO-
9KOHOMHYECKHE TOCIeACTBUs // Dxonornueckue mpodiaemsl Kacous. PAH u Ha.
akag. CIA: CO6. nokin. MexayHapo.I. Hayd. CEMHUHapa 1Mo SKOJIOTHYECKUM Ipobiie-
mam [Ipukacnmiickoro peruona, 1-3 aexadps 1999 r., Mockga. — 2000. — C. 5-13.

45. Xybnapan M.I". ®ernomen Kacnust / Bectauk PAH. — 1995. — T. 65, Ne 7. —
C. 616-621.

46. Xyonapsn M.I"., Haiioenos B.[. Henuuelinas teopusi KoyieOaHUN ypOBHS
npupoaHbIX BogoeMoB // Bomel cymm: Ilpobnemsr u pemenus. — M.: VIBIT PAH,
1994. — C. 193-216.

47. Yepuasckuii E.b. O paBHOaymun k Kacrmiickomy peruony // TOK. —2002.
—Ne3.-C.37-38.



332 JTlumepamypa

48. Hluxnomanos U.A. T'mapornorndeckue acmekThl mpodiembl Kacnuiickoro
mops. — JI.: Tunpomereomsnar, 1976. — 78 c.

49. lnvieun M.A. Kacnimiickoe Mope: uctopus u npobiiemsl // Mopcko# ¢uior.
—1980. — Ne 8. - C. 38-41.

50. Omvoapos I.M., Bymaes A.M., T'acanos LIl u Op. CormanbHO-
SKOHOMHUYECKUE U HKOJIOTUUECKUE MOCIEACTBUS NOoBbIeHus ypoBHs Kacmuiickoro
Mopst // CoBpeMeHHBIE dKoIoruueckue npodnemsr Jlarectana. — Maxaukana, 1994. —
C. 128-164.

51. FOHEIL. ITocnencteust n3MeHeHus KauMata B pernone Kacnuiickoro mopsi.
Pernonansuelii 0030pHEIH fokyMeHT. — XKenesa: FOHEII, 1997.

52. Abnonckas E.A., 3aiiyee A.M. CoBpeMEHHOE COCTOSIHUE MPOOIEMBI ITOBBI-
meHus Oronorndeckoii mpoaykruBHOCcTH Kacnmiickoro mopst / Bogasie pecypcsl. —
1979. — Ne 1. — C. 41-50.

K rnase 2

1. Anoanos B.A. Kacnmiickoe Mope u ero Oacceiitn. — M.: 13-eo AH CCCP,
1956.-119 c.

2. Bamnep @.U., Eeopos U.I. O mpeodnanatomeM mneperoce Bos CeBepHOTro
Kacmus B HaBuTanmmoHHBIN 1 nenoBsii mepuon // C6. pabot Acrpaxanckoit 3IMO. —
1980. — Beim. 2. — C. 73-92.

3. T'mppomereoponorus u ruapoxumus Mopeil. Tom 6. Kacmmiickoe mope.
Bem.1. TI'mapomereoponorngeckue yciosus / [loxa. pex. @.C. Tepsuena, A.H. Ko-
capesa, A.A. Kepumosa. — CII0: I'mapometeounsaar, 1992. — 360 c.

4. IIymanckas U.0O. JlenoBwie ycloBUs MOpel eBpomneiickoil yactu Poccun. —
M; O6uunck: UI'-COILIUH, 2014. — 608 c.

5. Kacnuiickoe mope. — M.: 3-Bo MI'Y, 1969. — 264 c.

6. Kacnmiickoe mope. I'uaponorus u runpoxumust. — M.: Hayka, 1986. — 262 c.

7. Kacniuiickuii pervoH: U3MEHCHHSI KITUMATa ¥ SBOJIOIHS IPUPOTHOMN CpeIbI //
Bectauk MI'Y. Cepus 5. I'eorpadus. —2011. —Ne 2. — C. 1-112.

8. Knesyosa H./[. IloBepxHocTHBIE TeueHus B Cpeaneit u KOxHOM vacTsx
Kacnniickoro Mops rmpu pa3nu4HbIX MoJsix Berpa // Okeanonorust. — 1966. — T. 6. —
Bem. 1. — C. 82-88.

9. Knunosuu H.M. Tunponorndeckne uccinenoBanus Ha Kacmmiickom mope B
1914-1915 rr. // Tpynst Kacnwmiickoit sxcnenummm 1914-1915 rr. — 1921. — Towm 1.
-943 c.

10. Kocapes A.H., Kypaes A.B., Huxonoea P.E. OCOOEHHOCTH COBPEMEHHBIX
rugposornueckux ycnosuit Ceseproro Kacrust // Bectauk MI'Y. Cepus 5. T'eorpa-
¢dust. — 1996. — Ne 5. — C. 47-53.

11. Kocapes A.H., Maesa C.A., 'onmapes H.II. O rTuapoMeTe0pOIOrHIeCKUX
IIporeccax, ONpeAeIAIONINX MHOTOJIeTHIE KojieOanus ypoBHel Kacnmiickoro u
Apainsckoro mopeii / KommekcHrie uccnenoBanus Kacmuiickoro mops. — 1976. —
Bem. 5. — C. 20-223.

12. Kowunckuni C./[. Turel pactipeneneHust BeTpoB Hag Kacrmiickum Mopewm,
HX ITOBTOPAEMOCTH, YCTOMUNBOCTE U mpeeMcTBeHHOCTH // Tpyast HUMAK. — 1964.
— Brpmm. 26. — C. 85-127.



Jlumepamypa 333

13. Kypbanos I1.K. N3menenne xkimmata u Kacrmiickoe mope // bromierens
BMO. - 1995. -T.43. —Ne 1. — 84 c.

14. Jlaspos /. A. Tunponorndyeckuii pexxum 3anuBa Kapa-borasz-I'on B ycnoBu-
sIX CBOOOHOTO JIOCTYIa MOPCKO# Bozbl // Dxonorndeckue npodnaemsr Kacnus: C6.
JIOKJIa1I0B MexXayHapo. HaydHOTO CEMHHapa IO 3KOJIOTHYECKHM NpobiIeMaM Ipu-
Kacruiickoro pernona. —M., 2000. — C. 17-21.

15. Jlasposa O.10., Kocmsnou A.I"., Jlebeoes C.A. u Op. KOMIUIEKCHBIH CITyT-
HUKOBBIN MOHUTOpUHT Mopei Poccuu. — M.: UKW PAH, 2011. — 480 c.

16. OcHoBHBIE TuApOoMeTeopooruueckue ceaenus o mopsix CCCP. T.2. Kac-
nmiickoe Mope. Beim. 1 (Bomublii kagactp). — JI.: I'mapomereonsaar, 1940. — 320 c.

17. llanun I'H., Mameodos P.M., Mumpoganos U.B. CoBpeMEHHOE COCTOSTHUE
Kacnuiickoro mops. — CI16: Hayka, 2005. — 356 c.

18. Ilapmysuna T.A. HexoTopsie 0COOCHHOCTH MPOCTPAHCTBEHHO-BPEMEHHOM
M3MEHYMBOCTH TeMIieparypsl noBepxHocti Kacnmiickoro mopst // Tpyast HUMAK.
—1971. — Bem. 76. — C. 74-89.

19. Ilonos C.K. MopenupoBaHue KIMMAaTHICCKON TEPMOXATUHHON ITUPKYIISI-
uuu B Kacrimiickom mope // Meteoponorust u runponorus. — 2004. — Ne 5. — C. 76—
84.

20. Cxkpunmynos H.A., Jlynaves FO.B. 3anus Kaiinak — ucuesaronuii u Bo3-
poxnaronuiicss «oOpaTHbeld» dctyapuii Kacnumiickoro mopsi / Tpymet TOUH. —
2000. — Beim. 207. — C. 235-244.

21. Tepsues @.C., Huxonosa P.E. HexoTopble UTOTH U3yUEHHUS COBPEMEHHOIO
COCTOSTHHS THAPOMETEOPOIIOTHYECKOTro pexknma Kacuiickoro Mopst ¥ IepCreKTHBBI
JaNbHEHIINX nccnenoBanui // [ mapoMeTeopoIornieckue acnekTsl mpooiaems! Kac-
muiickoro Mops u ero 6acceiina. — CI16: 'mnpomereonsaar, 2003. — C. 239-253.

22. Tyorcunkun B.C., Kocapes A.H. u dp. Ce30HHBIE 0COOEHHOCTH OOIIEH ITHp-
KyJIAIUU BOJ ITyOokoBoaHOM yactu Kacmuiickoro mopst // Meteoponorus M THAPO-
jormst. — 1997. — Ne 1. — C. 91-99.

23. Ycerbs pek Kacnmiickoro perrona: uctopust popMHUpOBaHHs, COBPEMEHHBIE
THIPOJIOro-MOPQOJIOTHYECKHE TPOLECCHl M OMACHbIE THUIPOJIOTHYECKUE SBICHUS /
o pea. B.H. Muxaitnosa. — M.: 'EOC, 2013. - 703 c.

K riaase 3

1. A6ysapos 3.K., [ymanckas U.0O., Hecmepos E.C. OniepaTHUBHOE OKE€aHOTpa-
¢uueckoe obcnyxkupanue. — M.; Oouunck: UT'-COLIMH, 2009. — 287 c.

2. Anonnos B.A., @edoposa E.HU. ViccnenoBanus konebanus yposHs Kacnuid-
ckoro mops // Tpynst MOAH. — 1956. — T. 15. — C. 72-228.

3. bpeeman I'.P. T'eone3nueckre BBICOTHI B CBSI3M C HPOOJIEeMOIl KoneOaHUs
ypoBHs Kacnu s1// Meteoponorus u rugponorus. — 1947. — Ne 1. — C. 59-68.

4. Bacumves A.C., Jlanwun B.B., Jlynaues IO.B., I[lobedonocyes C.B. K mpo-
OseMe MOHMTOPHHTA cpefHero ypoBHs Kacmus mo JaHHBIM CITyTHHUKOBBIX albTH-
MeTpoB // VI3mMeHeHus kimMara 1 ux nocnenctsus. — M.: Hayka, 2002. — C. 131-
140.

5. Boponyog A.A., Muxaiinoe H.H. Ouenka n3MmeHeHn#t kianmara Kacrimiickoro
MOpSl Ha OCHOBE HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH // Martepuaisl MeXITyHa-
pomHOW Hay4HOW KoH(epeHIMH «VI3MEHeHHs KiIMMaTa W BOJXHOTO OajlaHca



334 JTlumepamypa

Kacmmiickoro permona», Actpaxanb, Poccuiickas ®enepanus, 19-20 oxTsaOps
2010r.-2011. - C. 31-37.

6. I'mogpomereopornorus u ruapoxumus Mopeil. Tom 6. Kacrnmiickoe Mmope.
Bein.1. T'mapomereoponorudeckue yciosus / [loxa. pen. @.C. Tepsuera, A.H. Ko-
capeBa, A.A. Kepumosa. — CI10: 'mapometeounsaar, 1992. — 360 c.

7. 3enun B.A. BogHoe HuBenupoBanue ¢ytmrokoB Kacnuiickoro mops // 3a-
nicku 1o rugporpadun. — 1940. — Ne 3. — C. 67-75.

8. 3enun B.A. Meton Boguoro Husenuposanus // Tpyner TOUH. — 1961. —
Bem. 61. — C. 66-115.

9. Usanoe I'.C., Konopameeéa B.HM. O TOYHOCTH ONpEACTCHHUS CPEITHETO
yposHs Mops // Tpyast TOMH. — 1970. — Beim. 99. — C. 59-67.

10. Kazaxesuu A.B. VicnpaBieHne ypoBeHHBIX HabmromeHuil Ha Kacmmiickom
mope // Tpynet TOUH. — 1985. — Bemm. 163. — C. 21-27.

11. Kpacnoorcon I'.@. KoMIIIeKCHBIM MOHUTOPUHT MIPUPOAHOH cpeast Kacmnii-
CKOTO MOpsi U ero nodepexuii / MexnyHnapoaublid cummnosuyM «lIpupoansie u co-
LUaJIbHO-)KOHOMHUECKHE TIOCIEICTBUS Pa3pabOTKH U yIPaBJICHHs BOIHBIMH PECyp-
caMu», Te3UChI TOoKIaaoB. — M., 1995. — C. 159-160.

12. Jlebeoes C.A., Kocmanoiu B.I. CnytHukoBast anprumerpusi Kacnuiickoro
Mops. — M.: M3n.ientp «Mope» MexIyHapoaHOTo MHCTUTyTa okeaHa. — 2005. —
366 c.

13. Jleny 3. O6 w3meHenusx ypoBHs Kacnwmiickoro mops // Xypnan Mun.
BHYTp. neit. — 1836. — T. 20, Ne 26. — C. 93-100.

14. Jleonog A.B., Yuuepuna O.B., Cemensk JI.B. 3arpsisHeHHEe MOPCKOI Cpeabl
He(TenpooyKTaMu U UX JeTpafaius B skocucreMe Kacnmiickoro Mopsi: aHanus pe-
3yJIbTaTOB uHcieHHoro moaenupoBanus // Tpymst TOWH. — 2011. — Bein. 213. —
C. 407-418.

15. Jlyxun M. H. Katanor ypoBeHHBIX HaONIIOAEHUH THAPOMETEOPOIIOTHYECKUX
CTaHIM M TIOCTOB, pacroyiokeHHbIX Ha Kacmmiickom mope. — M.: 'napometeons-
nmat, 1964. — 131 c.

16. Metoanueckue ykazanusi. O mepecdyere OTMETOK HYJIEH ITOCTOB ITyHKTOB
YPOBEHHBIX HaOIIOeHNH K einHOMY Hy:ro rocta Mopst // Tpymst TOWH. — 1962. —
Boim. 20. —-31 c.

17. Muxaiinescxuii A.M. Habmonenns Hag kosiebaHueM ypoBHS Mops B T. baky
¢ 1830 r. // 3ammucku o rupporpadum. — 1932. — T. 2. — C. 57-58.

18. MOHUTOPHHT COBPEMEHHOTO THAPOMETEOPOIOrHIecKoro pesxknma Kacmmii-
ckoro mops. Pazmen III. // Tuapomereopomnormaeckue acieKTsl mpoodiemsl Kacmii-
ckoro Mops u ero 6acceiina. — CII6: I'mapometeonsnart, 2003. — C. 102-216.

19. HacraBneHue ruipOMETEOPOTIOTHUYECKIM CTAaHIMAM M TocTaM. [ uapome-
TEOPOJIOTHUECKIE HAOIIOICHUS Ha MOPCKHX CTaHIMAX U rmocTax. Bemm. 9. Yacts 1. —
JL.: Tunpomereousnar, 1984. — 106 c.

20. Huxonoea P.E. O xonebanusx ypoBHs Kacruiickoro Mopsi 1 COBpeMEHHOE
cocrosiHue cety HaOmonenuii // Bectauk Kacrmst. — 2011, — Ne 2. — C. 72-81.

21. Oscuenxo C.H., 3ayena C.H., Heuenxo A.A. Matematuueckoe MOACIUPO-
BaHME KaK 3JIEMEHT HH(POPMAIIMOHHON TOAEP)KKH NPUHSATHSI PELIeHNs IPH BEIOOpe
CTpaTeruy 3alluThl MOPCKOW cpeabl oT HedrsiHoro 3arpsisHenus // Tpyxst TOWH. —
2011.—Ne 213. - C. 396-406.



Jlumepamypa 335

22. Ocmpoymos B.3. HaydHO-TEXHHUUYESCKHUI OTYET O BBIIIOJHEHHBIX paboTax 1o
MIPUBS3KE PENEepOB MOPCKHX YPOBEHHBIX MOCTOB Kacmmiickoro Mopsi K rocyaap-
CTBEHHOM BBICOTHOM OCHOBE C ITOMOIIBIO INI0OAJbHBIX HABUTAIIMOHHBIX CITYTHHUKO-
BbIX cucteM nosurmonupoBarns GPS/TJIOHACC kak o0wekTa «CeBepo-3amaHbIit
Mopckoit» // Hludp A.01.03.07. Ne2-GEOIS, A.01.0136 u Ne 1-GEOIS (31-05» [I».
— M; Actpaxans, 2005. — C. 127.

23. Hobeoonocyes C.B., Aby3sapos 3.K., Konevixuna T.H. O xauecTBe HaOIIO-
neHwii 3a ypoBHeM Kacmuiickoro mops / Tpymasr I'mnpomernentpa Poccnu. — 2004.
— Boim. 339. - C. 22-31.

24. [No6beoonocyes C.B. MeTonnka BOCCTAHOBICHHS CPETHETO TOIOBOTO YPOB-
HSI MODSI C YIE€TOM BIIMSHHSI BEPTHKAIBHBIX IBIDKEHHN Oeperos // I'mnponuHammye-
CKHe MeTOoAbl MojenupoBaHus mnporeccoB Ha Mopsax CCCP. — M.: 'uapomereouns-
nar, 1987. — C. 24-28.

25. I[lobedonocyes C.B. Vicnonb3oBaHne BOJHOTO HUBEIMPOBAHUS ISl IPOBE-
POK M BOCCTaHOBIICHHUS 3HaueHUil ypoBHs Mops // Tpyxaer TOWUH. — 1978. — Beim.
137.-C. 37-107.

25. PJ] 52.10.768.2012. HuBenupoBaHie MOPCKHUX yPOBEHHBIX 1MOCTOB. — O0-
HuHCK: ApTtHekc, 2012. — 56 c.

27. PJ1 52.10.324-92. Meroamdeckue ykazaHus. [ uaponorndeckrue HabmIrome-
HUSI ¥ pabOTHl Ha TMIPOMETEOPOTIOTHUECKON CETH B YCTBEBBIX 00NAcTAX pek. M.:
Pocruapomer, 1993. — 187 c.

28. Cmupnoea K.HM. ViccnenoBaHue 3aKOHOMEPHOCTH B HM3MEHEHMH YPOBHS
BIoIs obepexbs Kacrmiickoro mopst // Tpyner I'mapomernentpa CCCP. — 1969. —
Brim. 51. - C. 64-74.

29. Tamesan C.K. KocMuueckre TEXHOIOTHN I KOHTPOJIS U3MEPEHHST YPOB-
us1 Kacnmtickoro mopsi / Bectauk Kacmms. — 1997. — Ne 4 (6). — C. 21-23.

30. Tepsues @.C. KoMmuiekCHBIE MOHUTOPHHT — OCHOBA JJISl H3YYCHUS MOpEH
U obOecriedeHus MoTpeOHOCTeH IKOHOMUKH W TPUHSATHS yIPABICHYECKUX PEIICHUIH
// MexnmyHaponHas KOHpepeHIHI «OKOJIOTHISCKAH MOHHUTOPHHT MOpeH 3amaTHon
ApKTHKI», Te3u3bl 1okl — MypMmanck: KUIT PAH, 1997. — C. 137-144.

31. @ponos A.B. O6 omepaTHBHOM THAPOMETCOPOIOTHISCKOM MOHHUTOPHHTE
Oacceiina Kacnuiickoro mops B ['uapomeruentpe Poccun / MexayHapoaHbIid CHM-
no3uyM «IIpupogHple M COMAIBHO-IKOHOMHUYECKHE TOCIEACTBUS Pa3pabOTKU U
yIpaBJ€HUs BOJHBIMU pecypcaMmu», Te3UChl Nokiana, Poccuiickas Penepanus,
Mockaa, mait 15-20, 1995. — C. 178-179.

32. Xanvikos H.B. O mnepeMexaroniuxcsi U3MeHeHusx ypoBHs Kacmuiickoro
Mopst // 3ammcku Kaskasck. ormen. Pycckoro reorpad. o6-Ba. Ku. 2. — 1853. —
C. 66-152.

33. Hlaopun A.I'. K Bonpocy xosnebanust ypoBHs Kacnuiickoro mopst // I'eone-
3us u kaprorpadus. — 2000. — Ne 4, — C. 26-30.

34. Cazenave C., Bonnefond P., Dominh., Schaeffer P. Caspian sea level from
Topex-Poceidon altimetry: level now falling // Geophys. Research Letter. — April
15, 1997. — Vol. 24, Ne 8. — P. 881-884.

35. Vignudelli S., Testut L., Mamedov R., Sultanov M., Aliev A. et al. Installa-
tion of Pilot Sea Level Monitoring Station for Satellite Altimetry Calibration / Vali-
dation in the Caspian Sea at Absheron Port, Baku, Azerbaijan (8—13 June 2008) //
Bectaux Kacnus. —2008. — Ne 4. — C. 41-56.



336 JTlumepamypa

K riaase 4

1. A6yszapos 3.K., Hecmepos E.C. HexoTopble 0COOCHHOCTH MPOCTPAaHCTBEH-
HO-BPEMEHHOW M3MEHYMBOCTH YpoBHs Kacmuiickoro mopst // Tpyasl ['mapomeriieH-
tpa Poccun. —2011. — Bem. 345. — C. 5-23.

2. Anues A.C., Benueg C.C. [Junamuka n3MeHeHus ypoBHs Kacnuiickoro Mopst
B HCTOpUYECKOE BpeMs U Ommkaiimem Oymymem / MeTeoposiorus ¥ THAPOJIOTHS. —
1999. — Ne 3. — C. 79-84.

3. Anuwaes M.I". IlpupoHble IUKIBI U IEPEXOIHBIE pexKuMbl ypoBHs Kacnus
/I Tpynst ['eorpadraeckoro obmectsa Jarecrana. —2013. - T. 41. — C. 21-25.

4. Anonnos B.A. Konebanus yposusa Kacnmiickoro mopst / Tpynst MIOAH. —
1956. - T. XV.—-C. 281-288.

5. bepe JI.C. Yposens Kacmuiickoro mopst 3a ucropuueckoe Bpems // [Ipo6ie-
MBI puzndeckoii reorpaduu. — 1934. — T. 1. — Bei. 1. — C. 11-64.

6. bpeaman I'.P. Konebanus yposus Kacnuiickoro mopst // MccnenoBanue mMo-
peit CCCP. — 1936. — Bpim. 24. — C. 13-85.

7. Bapywenko A.H. I3menenue yposHs Kacnmiickoro mops ¢ V B 1o 1830 1. /
TexHUK0-IKOHOMHUECKUI 0K «AHanu3 u3MeHeHu ypoBHs Kacnuiickoro mo-
p» (TOM). — M., 1992. — C. 49-71.

8. Bapywenxo C.HU., Bapywenrxo A.H., Knuee P.K. U3menenus pexnma Kac-
MUHCKOT0 MOpsi U OECCTOYHBIX BOIOEMOB B majeoBpeMeHu. — M.: Hayxka, 1987. —
240 c.

9. Bapywenxo C.H. u op. Yposensr Kacnmiickoro Mopsi U KonebaHus yBIax-
HEHHOCTH PycCKoi paBHHHBI B cpeanue Beka // M3B. AH CCCP. Cepus 5. I'eorpa-
¢ust. — 1984. — Ne 4. — C. 61-70.

10. I'epwmanckui H./[. Hexotopbie 0cOO€HHOCTH pelibeda BOIHOM ITOBEpXHO-
CTH IIPY HAaroHax M CrOHaX B OTMEJIBIX paiioHax Mopst (Ha nmpumepe CeBeproro Kac-
must) // Tpynet TOMH. — 1971. — Bein. 194. — C. 82-95.

11. I'vmunes JI.H. Vctopus xonebanmii ypoBHs Kacmuiickoro mops 3a 2000
mer (¢ IV B mo wH.O. mo XVI B mH.3.) // Konebanus yBIaXHEHHOCTH Apaio-
Kacnuiickoro pernona B rosouene. — M., 1980. — C. 32-47.

12. T'one K. K. BexoBble konebanusi ypoBHs Kacrmiickoro mopst // U3s. AH
A3CCP. Cepus Hayk o 3emie. — 1972. — Ne 3. — C. 81-83.

13. 3ybakoe B.A. Konebanus ypoBHs Kacmmiickoro Mops B TeOJIOTHIECKOM
MIPOIIIOM | ero mporHo3 // Meteopomorust u rugpomnorus. — 1993. — Ne 8. — C. 82—
88.

14. Kaoyxun A.U., Knuee P.K. MHoTONETHHE KOJIeOaHUS U COBPEMEHHBIN ypO-
BeHHbIH pexxuM Kacnuiickoro u Apanbsckoro mopeit /Tpynst ITU. — 1990. — Boim.
338.—C. 132-140.

15. Kapnoiues FO.A. Konebanus yporHs Kacrnuiickoro Mopsi B UCTOPHYESCKHIA
nepuoz // Bogusie pecypest. — 2001. — T. 28, Ne 1. — C. 5-17.

16. Konebanus yposus Kacrimiickoro mops // Tpynet MIOAH. — 1956. - T. 15.
—288c.

17. Kocapes A.H., Huxonosa P.E. CoBpemeHHble konebanus ypous Kacnuii-
CKOTO MOpSsI: IPUYMHBI, IOCIEACTBHS, TeHAeHIuH // BectrHuk Kacmus. —2006. — Ne 4
(60). — C. 40-59.



Jlumepamypa 337

18. Kpuyxuii C.H., Kopenucmos /.B., Pamxosuu J].A. Konebanus ypoBH:I
Kacmuiickoro Mopsi (aHaimM3 peXMMa W BEPOATHOCTHBIM mporHo3). — M.: Hayka,
1975.-160 c.

19. Jlynauee FO.B., Maxaposa T.A. Ce30HHBIE IIUKIBl B U3MEHEHUU YPOBHS
Kacnuiickoro mops // Tpyast TOUH. — 2000. — Beim. 207. — C. 113-121.

20. Muxaiinoe B.H. 3aranxu Kacmmiickoro mopsi / CopocoBckuii oOpa3oBa-
TenbHbIN xKypHaIL —2000. — T. 6. Ne 4. — C. 63-70.

21. Huxonosa P.E., bopmnux B.H. XapakTepucTuka MEXroJI0BOi U Ce30HHOM
M3MEHYMBOCTH COCTaBIIIOIINX BOAHOTO OanaHca W ypoBHs Kacmmiickoro mops 3a
TIEPUOJT €TO COBPEMEHHOTO moBbItIeHus // Bomgaeie pecypcel. — 1994. — Bem. 4 —
C.410-414.

22. Huxonosa P.E. YpoBenb Mops. Boxnsriii 6ananc // ['mapomereoponorust u
runpoxumust Mopeit. T. 6. Kacmmiickoe mope. Brmm. 1. — CII6: I'mapomereonsaar,
1992. - C. 188-199, 211-221.

23. Hukonoea P.E. MHOroaeTHssl U3MEHUYUBOCTb COCTABIIAIOIMX BOJHOTO Oa-
nanca Kacrnuiickoro Mopst u ee pojib B KojicOaHusx ypoBHs / Matepuansl Beeco-
103HOTO coBemanus 1o npobieme Kacrmiickoro mopst, I'ypbeB, 3—5 ntonst 1991.

24. Poouonos C.H. MHOroNeTHsAsT W3MEHYMBOCTh CE30HHOTO XO/a YPOBHS
Kacmuiickoro mopst / Bogusie pecypcesl. — 1986. — Ne 4. — C. 87-91.

25. Pwiuacos Y. TlnelictouenoBas ucropus Kacnuiickoro mops. — M.: 1U3n-
Bo MI'Y, 1997. - 267 c.

26. Pvruazos M. Ypoennsiit pexnm Kacmuiickoro Mopst B mocnenaue 10000
ner // Bectauk Mock. YH-1a. Cep. 5. ['eorpadus. — 1993. — Ne 2. — C. 38-49.

27. Pviuazos M. Yposenb Kacmuiickoro mopsi 3a mcropuueckoe Bpemst //
Bectank Mock. YH-Ta. Cep. 5. I'eorpad. — 1993. — Ne 4. — C. 42-49.

28. Puviyacos I'M. Ypoenb Kacnuiickoro mopst Ha pyoexe XVIII-XIX Bexos
// Teomopdomnorust. — 1994. — Ne 2. — C. 102-108.

29. Ckpunmynos H.A. Ce30HHas M3MEeHUMBOCTH ypoBHs Kacmuiickoro mops //
Tpynst TOMH. — 1970. — Beim. 98. — C. 95-106.

30. Cmupnosa K.J. UccnenoBaHue 3aKOHOMEPHOCTEH! B M3MEHEHHM YpPOBHS
BIOJIb IOOepexbst Kacrutickoro mopst // Tpynet I'uapomeriientpa CCCP. — 1969. —
Bem. 51. - C. 64-74.

31. Tyorcunkun B.C., Kocapes A.H., Apxunxun B.C., Huxonoseéa P.E. MHoro-
JIETHSISI N3MEHYMBOCTh THAPOJIOTHUECKOTO pexnMa Kacnuiickoro mMopsi B CBS3U C
Bapuanusamu knmmMmata // Bectauk MIY. Cep. 5. T'eorpad. — 2011. — Ne 2. —
C. 62-71.

32. Verea pek Kacnuiickoro pernona: uctopust OopMUPOBAHHSI, COBPEMEHHBIC
THIPOJIOr0-MOP(HOIOTHUECKUE MPOIIECCHl M OMACHBIE THAPOJIOTHYCCKHE SIBICHUS //
nox pea. B.H. Muxatinosa. — M.: TEOC, 2013. — 700 c.

33. @edopos I1.B. Tpancrpeccust u perpeccus Kacnuiickoro Mopst B ueTBep-
TUYHOM TI€pHOJIE U MpobieMa JI0JIroCpOUHbIX IpencKa3anuii ero yposHs // Cepx-
JIOJITOCpOuHble MporHo3el ypoBHs Kacmuiickoro mopsa. — M.: U3n-so AH CCCP.
1957. - C. 64-67.

34. @edopos I1.B. Tlpnunnsl koebanuii ypoBHs Kacnmiickoro Mops B 4eTBep-
traaOoM niepuone // Tpymaet MOAH. — 1956. —T. 15, rn. 2. — C. 30-43.



338 JTlumepamypa

K rnase 5

1. Anonnoe b.A. Jloka3atensCTBO NPOLLIbIX HU3KUX CTOSIHUM ypoBHs Kacnuii-
ckoro mopsi // Boripocsl reorpaduu. Bein. 24. — M.: 1951. — Ne 24. — C. — 134-143.

2. Apne K., Cnopwiues I1.B., Cemenos u op. VI3MeHeHHs KiIuMaTa U UX TO-
caencreusg // CIT6: THEHKO PAH, 2000. — C. 65-179.

3. Apne K., Cnopvuues II.B., Cemenos B.A., benemccon JI, Ionuywvin I'.C.,
Enucees A.B., Menewrxo B.Il., Mewepckaa A.B., Moxoe .M. ViccnenoBanue npu-
YHH KoJieOaHui ypoBHs Kacmuiickoro Mopsi ¢ MOMOIILI0 MOIeNell 00IIel upKyIisi-
un atMocdeps! // I3mMeHenus kinmara u ux nocnencrsust — CI16: Hayka, 2002. —
C. 165-179.

4. Apne K., Cnopvuues I1.B., Cemenoe B.A., benemccon JI., Ionuyoin I'.C.,
Moxoe M. J. AHanu3 U MOJENMPOBAHUE U3MEHEHUH THAPOJIIOTHMYECKOTO PEXHMMA B
6acceitre Kacnmiickoro mopst // Jokmamet PAH. — 1999. — T. 366, Ne 2. — C. 248—
252.

5. Apxunosa E.I'., Kpiokoeé B.B. u op. Bo3moxxueie m3MeHeHus: ypoBHs Kac-
MUHCKOTO MOPS B CBS3M C M3MEHEHUAMH KiMMaTHdeckux ycnosuit // Tpyner TOMH.
—1975. — Bpm. 125. - C. 75-85.

6. Apanacves A.H. Konebdanus ruipoMeTe0pOIOrHIecKOro pexxuma Ha Teppu-
topunt CCCP. — M.: Hayka, 1967. — 231 c.

7. babxun B.M. MexaHu3M yBIaXHEHHsI U BOJHBIE pecypchl OacceitHa Bonru B
TIEpUOABI Pa3IMdHON BOAHOCTH // ['MapoMeTeoponornueckue acreKThl IPOoOIeMBbl
Kacnuiickoro mops u ero 6acceiina. — CI16: 'mapomereonsnar, 2003. — C. 54-64.

8. babxun B.U., Ilocmuuxog A.H. u op. BausHUE UKIOHMYECKOH aKTHUBHOCTH
Ha ctok Bonru // Tpyast [TU. — 1992, — Bem. 360. — C. 48-57.

9. benesuy E.®., Pycaxos I'.B. Ponp anTpornorenHoro ¢akropa B GpopMHupoBa-
nuu nenbThl Bonru // CO. pabor Acrpaxanckoir 3I'MO. Bein. 2. I'maposorus FOx-
HBIX Mopeit. — 1980. — C. 60-69.

10. Benunkos C.FO. K BoIpocy 0 mpHYMHAX COBPEMEHHOTO ITOHIKECHUS YPOB-
Hs1 Kacnuiickoro mopst // Mereoposnorus u rugposorus. — 1948. — Ne 5.

11. henunckui H.A. Vicionb3oBaHHE HEKOTOPBIX 0COOEHHOCTEH aTMOCHEPHBIX
IIPOILIECCOB JUISL JOATOCPOYHBIX IPOrHOo30B. — JI.: I'mnpomereonsaar, 1957. —203 c.

12. Bepe JI.C. N36pannsie Tpyast. T. III. — M.: AH CCCP, 1960. — 455 c.

13. Bepesnep A.C. TlepcHeKTHBBI pa3BHTHS BOIONMOTpeOIcHUS B OacceliHe
Kacmuiickoro mopst // Bomasie pecypcesl. — 1979. — Ne 1. — C. 7-14.

14. bpeeman I'.P. Konebanust ypoBHs Kacmmiickoro mops // MccnenoBanus
Mopeit CCCP. — 1936. — Bein. 24. — C. 13-85.

15. Bpyesuu C.B. K Bompocy o mpuumHax Kosiebanus ypoBHs Kacnmiickoro
Mops // Meteoponorus u runponorus. — 1938. —Ne 3. — C. 110-114.

16. Fymaes A.M. Kacnwii: 3aragku ypoBHs. — Maxaukamna, 1998. — 70 c.

17. Bropoii orieHOUHBIH m0Ki1a] PocruapoMeTra 00 M3MEHEHHUAX KIMMATa U WX
MoCNeACTBUsIX Ha TeppuTopun Poccuiickoit @enepannu. — OenepanpHas ciryx06a mo
THIIPOMETEOPOJIOTHH 1 MOHUTOPHUHTY OKpy:karomieit cpeasl (Pocrugpomer), 2014. —
C. 664-683.

18. Busze B.IO. KonebaHusi COTHEYHOW aKTMBHOCTH M JIEIOBUTOCTH apKTHYeE-
ckux Mopeit. — M.: M3x-Bo 'YCMII, 1945. -6 c.

19. Bumenvc JIL.A. VccnenoBaHus MHOTOJICTHHX KojeOaHHMU aTtMochepHOt
LIUPKYJSIOAA M OCAaJKOB B CBSI3M C IPOOJIEMOM CBEPXIOJITOCPOYHOTO IPOTHO3



Jlumepamypa 339

ypoBHs Kacnwmiickoro mops. M36pannsie tpyast. — JI.: I'mapomereonsnar, 1977. —
255c.

20. Bumenwvc JI.A. XapakTepuCTHKH 0apUKO-IIUPKYJISAIIMOHHOTO pexxuma EBpo-
MEeHCKOro €CTeCTBEHHOro cuHomThdyeckoro paiiona 1900-1964 rr. — JI.: I'uapome-
Teousaar, 1965. — 120 c.

21. Boeiixos A.M. KnumaTsl 3eMHOTO I1apa U B ocodbennoctu Poccuu // 130p.
cou. T. 1. —M.; JI.: 1948. — 750 c.

22. Basunoea H.A. lluxioHuueckass akTHBHOCTb M KOJE€OaHUSI LIUPKYISIHA B
CesepHoii ATnanrtuke / Mereoposnorus u ruaposiorus. —2012. — Ne 7. — C. 5-14.

23. T'aciokos I1.C., Cmupnos H.II. Konebanus 6apudeckoro noms CeBepHOTo
monmymapus B 11-netHem mukie comHewHow aktuBHOCTH // JJoxmaner AH CCCP. —
1967. —T. 173, Ne 3.- C. 567-569.

24. I'emman Y. @. ToBTOPsSIEMOCTH I0XKHBIX IUKJIOHOB HaJl BogocObopom Boiru
u akBaropuei Kacnuiickoro Mopsi ¥ uxX CBsi3b C HHAEGKCAMH aTMOC(EPHON UPKYJIs-
[IMA U COCTaBJIAIONIMMHU BogHoro Oamanca: Pasmen oruera I'TO mo teme 1.7.2.3 3a
2009-2010 rr. «Pa3paboTaTh TEXHOIOTHIO MTPOTHO3a TEHACHIINI H3MEHEHHUS YPOBHS
Kacnuiickoro Mopst Ha nepcnekTuBy oT 5 10 20 jeT».

25. I'upc A.A. MHoronetHue Koje6aHusi aTMOC()EpHOH IUPKYIALIUHA U JOJTO-
CpOYHBIE THApOMETeoposiornueckue nporHossl. — JI.: I'mapomereomsnat,1971. —
280 c.

26. I'upc A.A. DnoxanpHble TpeodpazoBanust GopM aTMOCHEPHON IUPKYISIIUN
U CBs3aHHBIE C HUMHM KojeOanusi ypoBHsi Kacnmiickoro mopst / U3s. AH CCCP.
Cep. reorpad. — 1957. — Ne 1. — C. 102-108.

27. I'onuywoin I'.C. Uctopuyecknii 0630p xonebaumii ypoBHs Kacnmiickoro Mo-
ps ¥ ero IpuYuHbI / DKOJIOTHYECKHE W TONUTHYECKHE MpobaeMsl cTpan Kacnmii-
ckoro peruona. — M.; Haiipobu: Kluwer Acad. Publish, 1998. — C. 23-35.

28. Tonuyewn I'.C., /[3106a A.B. u Op. PernoHanbHbIe N3MEHEHHSI KIIUMATa M UX
NpOsIBJICHHE B COBPEMEHHOM IMojbeMe ypoBHs Kacnwuiickoro mops // Joxn. AH
CCCP. -1990. — Tom 313, Ne 5. — C. 1224-1227.

29. l'onybos b.H. AHOMaibHBIN 1oj1beM ypoBHS Kacnuiickoro Mopsi M TeXHO-
rerHas crabwmusanwst vHeap // 3. PAH. Cep. reorpad. — 1994, — Ne 1. — C. 27-36.

30. Jemun A.JI. 3¢dGheKTHBHOCTh UCIIONB30BaHMS BOTHBIX PECypcoB B Oac-
ceitae Bonru // Bomasie pecypcebl. — 2005. — T. 32, Ne 6. — C. 653—-663.

31. [zeposeesckuii b.JI. LupKynsamuoHHble MexaHI3MBI B atmMochepe Cesep-
Horo monymmapus B XX cronerun. — M.: Mexsen. ['eopus xom., 1968. — 176 c.

32. /Ipo3oog O.A. KonebaHuns eCTECTBEHHOH YBIQKHEHHOCTH B CBS3H C aHAIH-
30M aHTPOIOreHHBIX M3MEHEHWI KiMMaTa W yBiaxHeHus // BoaHble pecypchl. —
1992. — Ne 2. - C. 5-15.

33. Apo30os O.A. O BO3MOKHOCTH KIMMATUYECKUX MPOTHO30B HA OCHOBAaHUH
yueTra IMKIMYHOCTH, OOYCIIOBJICHHOH KOCMHUYECKUMH M 3eMHBIMU (aktopamu //
Tpynst ITO. — 1971. — Beim. 274. — C. 3-26.

34. Jyeanun A.M. O Monenu B3aMMOJEHCTBUS MEXAYy MaKpOIpOLIECCAMU B
okeane u atmocdepe // Oxeanomorus. — 1968. — T. 8.— B 4. — C. 571-580.

35. 3aiixos b./]. Bonubiii 6ananc Kacnmiickoro Mopsi B CBS3M ¢ NPUYMHAMH
noHmwxkeHus ero yposus / Tpyast HUY I'VYI'MC. — 1946. — Cep. IV. — Brimn. 38. —
C. 5-50.



340 JTlumepamypa

36. 3atiyesa M.C. MHOTONETHHE KOJIeOaHNs cTOKa Boaru u riobaibHbIe H3Me-
uenus knmumara // I3B. AH PAH. Cep. reorpad. — 1996. — Ne 5. — C. 45-54.

37. 3atiyesa H.C. ManoBoansle Toabl B OacceitHe Boiru: mpupoaHsie u aH-
Tpomorennsie pakropsl. — M.: UH-T reorpadpuun AH CCCP, 1990. — 184 c.

38. Ucaes A.A., Knumenxo JI.B. Kunvyosa O.B. I10BTOPAEMOCTh «ITOXKIIIH-
BBIX» U «CYXHMX» CHHONTHYECKHX TpolieccoB B Oacceitne Bonrn n BogobanaHcoBbie
xapakrepuctuku Kacmusi B meproJipl OTHOCHTENBHOM cTaOWIIN3alnK, YCTOWYHBOTO
najenus u pocra yposHs // Bectauk MI'Y. Cepus 5. T'eorpadms. —1995. — Ne 1. —
C.70-77.

39. Kanunun I'11., Knuee P.K., Jleonmves O.K., IlInetinuxkoé B.A. AHanu3 us-
MeHeHHs YpoBHs Kacnuiickoro Mopsi Kak OJIHOTO M3 IOKa3aTelieil TI100anbHoro Bo-
noobmena // IIpobnemsl naneornaponorun. — M.: Hayka, 1976. — C. 191-213.

40. Kamunckui A.A. K Bonpocy o BIustHAM Ha KoJiebOaHus ypoBHS Kacmmiicko-
TO MOpS 0caIKoB B ero Oacceiine // M3B. LIeHTpabHOTO THAPOMETEOPOIOTHIECKOTO
6ropo. — 1926. — Bem. VI. — C. 221-244.

41. Kum U.C., Huxynuna C.I1. 3menenne ypoBHs Kacnmiickoro Mopst 1 nup-
KyJsiiust atmocdepst // Meteoposorus U rugpodorus. — 1994, — Ne 7. — C. 76-80.

42. Knuee P.K., Kosanesckuii B.C., @edopuenrxo E.A. BausHue riio0aibHBIX
KIMMAaTHYCCKUX U3MEHCHUI Ha BOJAHBIC pecypchl Bomkckoro Oacceiina // I'mobdass-
Hble U3MEHEHUS NMPUPOIHON cpeabl (KIMMAT M BOAHBIM pexum). — M.: Hayunsri
mup, 2000. — C. 220-236.

43. Knumenxo JI.B. O0 yBnaxxHeHuu nenTpansHoit yvactu ETP u o mpoucxox-
JIeHnH 3acyx // Meteoponorus u ruaponorust. — 1996. — Ne 7. — C. 21-25.

44. Koganes B.B., Ilapaoa C.I'. Teonorudeckue aceKTHl U3MCHEHUH YPOBHS
Kacnniickoro mops // Bectuk IOxnoro nayunoro menrpa. — 2003. —T. 9, Ne 2. —
C. 38—4e.

45. Kouopamoeuy K.B. AHTpomoreHHBIC, TeO(PH3MUECKHE W KOCMHUYECKHE
(akTOpBI H3MEHEHHSI UPKYJIIIUOHHBIX 30X U ypoBHa Kacrmiickoro mops // Box-
Hble pecypcsl. — 1994, — T. 21. — Ne 6. — C. 623-630.

46. Konopamoeuu K.B. KonnuecTBeHHas! OlleHKa MHTEHCUBHOCTH LIUKIOHHYE-
CKOW-aHTHLMKIOHNYecKolW aestenbHocTd B CeBepHoit Atnantuke // Tpynsl
AAHHU. —1974. - T. 325. - C. 43-62.

47. Kocapee A.H., Huxonosa P.E. O mpW4yWHAX W MOCICACTBHAX KOJeOaHUMN
ypoBas Kacrimiickoro mopst B XX—XXI cronerusix // Tpyast TOVH. — 2008. — Bpim.
211.-C. 127-151.

48. Kocapes A.H., Huxonosa P.E. CoBpeMeHHbIE KosleOaHus ypoBHs Kacnmii-
CKOTO MOpS: NPHUYHMHEI, MMociencTBus, TeHneHmn // Bectank Kacrmsa. — 2006. —
Ne 4. - C. 40-59.

49. Kocapes A.H., Maesa C.A. O THAPOMETEOPOTIOTHIECKIX MPOIIeccax, Ompe-
JIENSIOIUX MHOTOJIETHHE Koebanust ypoBHeii Kacniuiickoro u Apasibckoro Mopeit //
Kommnekcusie uccnenoBanus Kacnuiickoro mops. — M., 1976. — Beim. 5. — C. 220—
223.

50. Kpenke A.H., Ilonosa B.B. Kone6anus yposusa Kacnuiickoro Mops u rio-
OanpHas TUPKYJSIUs atMocdepsl // MaTepuanbl METEOpOJIOTHYECKUX HCCIIeI0Ba-
Huil. — 1992. — Ne 15. - C. 116-122.

51. Jlenewxo B.H. K ipoTrHO3Y I0’KHBIX IUKIOHOB // MeTeopoiorus 1 THIPO-
sorust. — 1989. — Ne 7. — C. 15-21.



Jlumepamypa 341

52. Jlunuenbepe J[.A. Denomen Kacrms W HOBas  TEKTOHO-
THJPOKIMMaTHYEeCKas KOHIENIMs KojeOaHWil ypoBHS BHYTPEHHHX BOJOEMOB //
Hayxwu o 3emne. — baky: U3a-Bo Nafta-Press, 2001. — Ne 3. — C. 3—11.

53. Jlunuenbepe J{.A. TenneHuun coBpeMeHHON sHpoauHaMukn Kacrms un u3-
menenus yposust // JJokn. PAH. — 1993. — T. 331, Ne 6. — C. 745-750.

54. Maes E.I'. Konebanust ypoBHst Kacruiickoro Mopst — pojib TEKTOHHYECKUX
¢axrTopos // Bectauk MI'Y. Cep. 5. I'eorpadus. — 1993. — T. 4. — C. 98-102.

55. Manunun B.H. Tlpobnema mporrosa yposus Kacmwmiickoro mops. — CII6:
PI'MY, 1994. - 160 c.

56. Menewxo B.I1., Kamyoé B.M. u Op. VI3y4yeHue BO3MOXXHBIX H3MEHEHHI
KIIMMaTa C TIOMOIIBI0 MOJIeNIel o0Imel UpKysaun atMoceps! 1 okeana // Mzme-
HeHus kiumaTta u ux nocuenactsus. — CI16: Hayka, 2002. — C. 13-35.

57. Mewepckasa A.H., I'onod M.II., Bersankuna M.I". Komebanus ypoBHs Kac-
MUICKOTO MOPSI B CBSI3U C OCOOCHHOCTAMH 00LIel HUpKyisuuu atMocdepsl B XX
Beke // I3meneHus kimMaTta u ux nocieactsus. — CI16: Hayka, 2002. — C. 180-194.

58. Muxaiinos B.H., Ilosanuwnuxosa E.C. Eme pa3 o npuynHax U3MEHEHHH
ypoBHs Kacmmiickoro mopst B XX Beke // Bectauk MI'Y. Cep. 5. 'eorpadms. —
1998. — Ne 4. — C. 35-38.

59. Mounaxoe C.K., Pomanos H.T. lunamuka noner ypoHs Kacrmiickoro mo-
ps ¥ ceiicMuueckasi akTHBHOCTh BocTouHoro Kaekasa u IlpenkaBkases / BectHuk
JHIT PAH. — 1999. — Ne 5. — C. 40-45.

60. Hauioenoe B.U. Tlouemy mensieTcs ypoenb Kacnusi? // Ilpupoga. — 1992, —
Ne 1. - C. 68-74.

61. Hecmepos E.C. CeBepoatianTuieckoe kojiebanue: atmocdepa U OKeaH. —
M.: Tpuaga nta, 2013. — 143 c.

62. Hecmepos E.C. O (azax ceBepoaTIIaHTHUECKOTO Kojebanus / Mereopo-
sorus u ruaposnorus. — 2003. — Ne 1. — C. 64-74.

63. Hecmepos E.C. O cBS3u MHIIEKCOB KOJICOaHUH MUPKYIAINN aTMOchepsl U
ypoBHst Kacnimiickoro mopst / I'mapomereoposiorinyeckre acnekTsl npodiaemsr Kac-
nmiickoro Mops u ero Oaccetina. — CII6: 'mnpomereomsaar, 2003. — C. 323-325.

64. Hecmepos E.C. HuzkoyacTtoTHasi H3MEHYMBOCTDh LUPKYJISIIUK aTMOChephI
u yposeHb Kacrnmiickoro Mopsi BO BTopoii monoBuHe XX Beka / Mereoponorus u
runponorus. —2001. — Ne 11. — C. 27-36.

65. Huxonosa P.E. OCHOBHBIC KOHIIENIIMHA HETOCTOSHCTBAa ypoBHS Kacrmii-
ckoro Mops // Marepuansl MeXIyHapOAHOW HaydHOW KoH(epeHH «/3meHeHus
KIuMarta u BogHoro Oamanca Kacmmiickoro permona», Actpaxans, Poccuiickas @e-
neparst, 19-20 okts6ps 2011 r. — C. 193-200.

66. Hyswcouna M.A. Konebanns yposus Kacmuiickoro Mopsi B KBa3HIBYXJIET-
HeM U 1 1-JIeTHeM IMKIIaX COJIHEYHOW akTuBHOCTH // Bogubie pecypcel. — 1995, — T.
22, Ne4. — C. 496-500.

67. O030p HEKOTOPHIX PE3YJILTATOB UCCIICIOBAHUIN TIPUYHMH KOJICOAHUHN YPOBHS
Kacmuiickoro mopst u ero mporHo3 (Bkian Pocrumpomera B peammsannio Kowm-
IUIEKCHOM NPOrpamMMBbI 0 F'HPOMETEOPOIOTUH U MOHUTOPUHTY OKpPY>KarolleH cpe-
1wt B peruone Kacruiickoro mopst — KACITAC) // Bectauk Kacrus. — 2000.-Ne 1. —
C. 37-50.

68. Ianun I'H., Juanckuii H.A. O cBsa3u konebannii ypoBHs Kacmmiickoro
Mops u kmmata CeBepHoit Atinantuku // 3sectus PAH. ®AO. — 2014. — T. 50,
Ne3.-C.304-316.



342 Jlumepamypa

69. Ilonosa B.B. CTpyKTypa MHOTOJIETHHX KOJeOaHWMI OCaIKOB Ha PYCCKOMH
pasuune // 3. PAH. Cepus reorp. — 1999. — Ne 3. — C. 40-50.

70. ITocnencTBust n3MeHeHus knumara B peruoHe Kacnumiickoro mops // Peru-
onanbHblil nokyment, KOHEIL, Xenesa, 1997. — 125 c.

71. Pamxoeuu /[.Al. CoBpemeHHbIe KojeOaHusi ypoBHs Kacmuiickoro mops //
Bognsie pecypest. — 1993. — T. 20, Ne 2. — C. 160-179.

72. Pamxoeuy J[.A., XKoanosa U.C., Ilpusanvcxuii B.E. K npoGneme ypoBeH-
Horo pexxuma Kacrnmiickoro mopst // Bomusie pecypcesl. — 1973, — Ne 3. — C. 45-69.

73. Poouonos C.H. CoBpemeHHBIE N3MeHeHHs kiumara Kacnuiickoro mopst. —
M.: I'uagpomereonsnar, 1989. — 124 c.

74. Poouonos C.H. KilmMaToa0rn4ecKuii aHainn3 HeOOBIYHOTO MTOJbeMa YPOB-
Hs Kacmuiickoro mops B mocnenane roast // 3. AH CCCP. Cep. reorp. — 1989. —
Ne 2. - C. 73-81.

75. Pviuacoe .M. Konebanus ypoBHsi Kacnuiickoro Mopsi: IpU4HUHBI, TTOCIE-
ctBus, mporHo3 // Bectauk MI'Y. Cep. 5. I'eorpadus. —2011. — Ne 2. — C. 4-12.

76. Puiuacos I'.U. TlnetictonienoBast ucropusi Kacnmiickoro mopsi. — M.: 13a-
Bo MI'Y, 1997. - 267 c.

77. Poiuacoe I ., Bapywenxo A.H., Huxughopos JI.I'. Tlaneoreorpaduueckue
acTeKThl MPOTHO3a Koyiebanuii ypoBHs Kacmmiickoro mops // BomHbie pecypchl. —
1994. —T. 21, Ne 5. — C. 500-504.

78. Poiuacos I'.H. Yposens Kacrmiickoro mops Ha pyoexe XVIII-XIX Bexor
// Bectauk MI'Y. — 1994, — Ne 2. — C. 102-108.

79. Puviuacoe I M. Yposenp Kacmmiickoro mMops 3a ucropudeckoe Bpems //
Bectauk MI'Y. Cep. 5. I'eorpadust. — 1993. — Ne 4. — C. 42-49.

80. Pybawes B.M. Ilpobnembl comHedHoi aktuBHOCTH. M.: Hayka, 1964. —
360 c.

81. Caiikun .M. Yporenb Kacnus u conHeunast aktuBHoctsb // Tpyaet [T O. —
1959. — Bpim. 89. — C. 72-82.

82. Ceumou A.A., Anuna T.A. Byaymee Kacmust — B ero nponutom // [lpupona.
—1996. — Ne 2. — C. 45-57.

83. Cudopenxos H.C., [llgeiixuna B.J. VI3meHeHNe KIMMaTHYECKOIO PEKUMa
6acceiina Bonru n Kacrimiickoro mMopst 3a nociennee croierue / BogHsie pecypesl.
—1996.—-T. 23, Ne 4. — C. 401-406.

84. Cmuprnos H.II. LleHTpHl neiicTBust aTMoc(ephl U COTHEYHAs! aKTUBHOCTB //
[Ipob6memsl ApkTuku 1 AHTapKTHKH. — 1973, — Ne 42, — C. 25-30.

85. Conosvesa H.H. ViccnenoBanue 3aBUCHMOCTH KoyeOanuii yposHs Kacrmii-
CKOT'0 MOpsI OT coHeYHO# akTuBHOCTH. — CI10: 3a-80 PITTMY, 2004. — 70 c.

86. Cnopwiutes I1.B., Menewxo B.I1. u op. Bnaroo6opot 0acceitna Kacnuiicko-
r0 MOpsi, HaOJIIOaeMbIii U PACCYMTAHHBIN 110 MOJIEIISIM OOLIeH HUPKYJISLUH aTMO-
coepsl / I'mapomereopoiornyeckre acrekTs! npobdiaeMsl Kacrmiickoro Mopst u ero
Oacceitna. — CI16: 'mmpomereomsnat, 2003. — C. 6-23.

87. Cnopvuues I1.B., Mewepckass A.B. u dop. JluHamuka ximMaTta BomocOopa
Kacnuiickoro Mopst B XX Beke U €ro Bo3MOXKHbIEe n3MeHeHUs! B X XI Beke mo aaH-
HBIM HAOJIONCHHWH M pe3ylbTaTaM MOJAEIHMPOBAHUS C aHCAMOJIEeM KIMMAaTHYECKUX
Mozeneii // BecemupHas koH(pepeHIs M0 U3MEHEHHIO KInMara. Te3Huchl TOKIaloB,
Mockaa, 29.1X-3.X. 2003. — C. 521.



Jlumepamypa 343

88. Crparernueckuii porHO3 M3MEHEHUI kimMara Poccuiickort deneparm
Ha nepuof 0 2010-2015 rr. u ux BIUSHUS Ha OTpaciu F3KOHOMUKH Poccun. Paznen
2. BnusiHue 0XuJaeMblX U3MEHEHUN Ha OTpacid 5KOHOMUKH — M.: Pocruapomer,
2005.-34c.

89. Texumko-skoHommdeckuid moxman (TOJ]): Anamm3 W3MEHEHUH ypOBHS
Kacnuiickoro mopst. — M.: 1992. — 592 c.

90. Tyeonecos /].A. O mpudnHax TpaHCTpeccuil u perpeccuii Kacnmiickoro Mo-
ps // U3B. AH CCCP. Cep. reon. — 1948. — Ne 6. — C. 131-140.

91. Tyorcunxun B.C., Kocapes A.H., Apxunxun B.C., Huxonosa P.E. MHoro-
JIETHSISI U3MEHYMBOCTh THAPOJIOTHYECKOTO pexnMa Kacnmiickoro mMopsi B CBS3U C
Bapuanusamu knumata / Bectauk MI'Y. Cep. 5. T'eorpadmst. — 2011. — Ne 2. —
C. 62-71.

92. YcTbst peK KaclMHCKOTO PerHoHa: UCTOpHs (POPMUPOBAHUS, COBPEMEHHbIE
THIPOJIOr0-MOP(OIOTHYECKHE TPOIECCH W OMAacHbIE THIPOJOTHIECKUE SBICHUS /
nox pea. B.H. Muxaiinosa. — M.: 'EOC, 2013. — 700 c.

93. @edopos I1.B. Tpancrpeccun u perpeccun Kacmuiickoro Mopsi B 4eTBep-
THYHOM IIEpUoie U MpodiieMa JONrOCPOYHBIX MpeacKa3aHuii ero ypoBHs // CBepx-
JIOITOCPOYHBIE MPOTHO3bI ypoBHS Kacmmiickoro mops. — M.: Uszn-so AH CCCP,
1957. - C. 64-67.

94. @edopos I1.B. Ilpuannusl konebannii ypoBHs Kacmuiickoro Mopsi B 4eTBep-
tuuHoM niepuoze // Tpynst MOAH. — 1956. — T. 15. — C. 30-43.

95. @edopos E.E. BnusHue CONHEYHBIX IIATEH HA TEMIIEPATypy M IaBICHUE
Bo3ayxa // 3Bectus ['naBHOM dusnueckoii oocepaTopuu. — 1920. — Ne 3.

96. Xyonapsin M.I. ®enomen Kacrust // Bectauk PAH. — 1995. — Beim. 65. —
C. 616-621.

97. Xyonapan M.I"., Haiidenoe B.H. HenuneitHas Teopust KoaeOaHWH ypOBHS
NPUPOIHBIX BozoeMoB // Bozapl cymm: mpobnemsr u petnenus. — M.: UBIT PAH,
1994. — C. 193-216.

98. Yeprnosa H.Il. Bnusiuue atMocepHON IUPKYJISINMU Ha IPOCTPAHCTBEHHO-
BPEMEHHYIO M3MEHYMBOCTh CE30HHBIX CyMM OCaJKoB B OacceliHe Kacrmiickoro mo-
ps // Boanbie pecypebl. — 1997. — T. 24. — Ne 2. — C. 133-139.

99. Llesnun A./]. JonroBpeMeHHbIE BapHallUd COJHEYHOHM M MAarHUTHOHM ak-
THUBHOCTH 1 ypoBHst Kacriniickoro mops // Bogubie pecypebl. — 1994, — T. 21, Ne 4. —
C. 405—409.

100. uxnomanoe H.A, I'eopeuesckuii B.JO., lanvieun A.JI. TlpuauHbl TO-
BhIIIeHUs ypoBHA Kacnmiickoro mMops // I'mapomereoposornueckue acrekTsl MIpo-
omembl Kacmuiickoro mopst u ero 6acceina. — CII6: T'mapomereousaar, 2003. —
C. 152-164.

101. Hluxnomanos U.A, I'eopeuesckuii B.FO. Bnusane aHTPOTIOT€HHBIX H3Me-
HEHWH KiIMMara Ha THUAPOJIOTHYECKHH PEXHMM W BOJHBIE pecypchl // V3meHeHus
knuMara u ux nocuenctsus. — CI16: Hayxka, 2002. — C. 165-179.

102. Hluknomanos U.A, I'eopeuesckuii B.FO. Bnusinue Xo3siiiCTBEHHOW Jesi-
TENBHOCTH Ha BOAHBIA OanaHc W M3MeHeHus ypoBHs Kacmmiickoro mops // I'mapo-
METEOpOJIOTHUECKHE acleKThl mpobiembl Kacrnmiickoro mopst u ero OacceiHa. —
CII6: T'mnpomereomsnat, 2003. — C. 267-277.

103. Hluxnomanos H.A., Koowcesnuxoe B.Il. Tlorepu ctoka B Bomro-
AxTyOuHCKOI TIotiMe 1 fenbte Bonrn // Tpyaet ITU. — 1974, — Bem. 221. — C. 3—
46.



344 Jlumepamypa

104. Iluno H.A. Ilpupona xonebanuit yposus Kacnus // Tpynet JAH CCCP. —
1989. —T. 305, Ne 2. — C. 412-416.

105. luno H.A., Kpusoweii M./. B3anmocBs3p konebanuii ypoBHs Kacmmii-
CKOTO MOps ¢ HanpsDKCHUSIMH B 3eMHOH Kope // Bectank AH CCCP. — 1989. — Ne 6.
- C. 83-90.

106. [lInumnukoe A.B. 3akoHOMepHOCTH Konebanus ypoBHs Kacnmiickoro Mo-
ps B CBSA3M C M3MEHYMBOCTBHIO OOLIEH YBIIa)KHEHHOCTH MaTepukoB CeBepHOro Io-
mymapus // CBepXAONrocpodHble MPOTrHO3Bl ypoBHsS Kacmmiickoro mops. — M.,
1957. - C. 23-47.

107. Llyneiikun B.B. B3auMoaelcTBHE 3BCHBEB B CHCTEME OKeaH-atMocepa-
Mmarepuk // Marepuanst V cbezna BI'O. — 1970. — Bem. 17.

108. lyneiikun B.B. CBs3p Mexay KnuMaToM EBpomnbl U mepeHocoM Termsia B
Atnanruke // U38. AH CCCP. ®AO. —1968. —T. 4, Ne 3. — C. 243-261.

109. Ilyneixun B.B. TepmoOapuueckue ceiimn B arMocdepe, Kak (akTop
cmensl noroasl // 13B. AH CCCP. Cepust reorp. u reopus. — 1942, — Ne 1-2.

110. Sueencon M.C. Bynymee Kacrmiickoro mops // IlpoGnemsr Kacnimiickoro
Mmopst. — baky: 3n-Bo AH Azep6. CCP, 1963. — C. 24-27.

111. Dieencon M.C. Konebanus ypoBHs Kacnmifickoro Mops ¥ CoTHedHast ak-
TUBHOCTS // CBEpXIONTOCPOUHBIE TIPOTHO3HI ypoBHS Kacmmiickoro mops. — M.: U3a-
Bo AH CCCP, 1957. — C. 9-22.

112. FOHEII. 3nauenne n3MeHeHHs KIUMaTa M MOBbIIICHUS ypoBHS Kacmmii-
ckoro Mops: Pernonansusiii 0030p. — XKenesa: FOHEIL, 1997.

113. Arpe K., Bengston L., Golitsyn G.S., Mokhov LI, Semenov V.A.,
Sporyshev P.V. Connection between Caspian Sea Level variability and ENSO // Ge-
ophys. Res. Lettes. —2000. — Vol. 27, No. 17. — P. 2693-2696.

114. Arpe K., Leroy S.A.G. The Caspian Sea Level forced by the atmospheric
circulation as observed and modeled // Quat. Int. — 2007. — Vol. 173. — P. 144-152

115. Arpe K., Leroy S.A.G., Lahijani H, Khan V. Impact of the European Rus-
sia drought in 2010 on the Caspian Sea Level // Hydrol. Earth Syst. Sci. — Vol. 16. —
P. 19-27. — www.hydrol-ears-syst-sci.net/16/19/2012/ doi: 10.5194/hess-16-19-
2012.

116. Arpe K., Roechner E. Simulations of the hydrological cycle over Europe:
Model validation and impacts of increasing greenhouse gases // Advances in Water
Resources. — 1999. — Vol. 23. — P. 105-119.

117. Elgiundi N, Giorgi F. Projected changes in the Caspian Sea level for the
21st century based on the latest AOGCM simulations //Geophysical Res. Letters. —
April 2006. — Vol. 33. — P. L007006.

118. Golitsyn G.S., Meleshko V.P. et al. GSM simulation of water balance
over Caspian Sea and its watershed // Proceeding of the Fierst International AMIP
Scientific Conference, 1996, WMO/TD-No. 732. —P. 113-118.

119. Rodionov S.N. Global and Regional Climate Interaction: The Caspian Sea
Experience // Water Science and Ttchnology Library. — 1994. — Vol. 11. — 256 c.

K rnase 6

1. Ab6y3apos 3.K. Ponb coctaBnstomumx BogHoro 6amanca Kacnmiickoro Mops B
MECSIYHBIX U TOJOBBIX MpHpalieHusx ero ypoBHs // Tpyzasl 'mapomeriientpa Poc-
cun. — 2006. — Beim. 341. — C. 3-27.



Jlumepamypa 345

2. Aby3apos 3.K., @ponos A.B. Jlnarao3 37eMEeHTOB BOJHOTO OajaHca M MPo-
ruo3 ypous Kacnuiickoro mopst Ha pasnuuHbie cpoku B ['uapomerientpe Poccun //
Mexaynapoanas koHdpepernus «Kacnuickuii pernoH: 3KOHOMHUKA, SKOJIOTHS, MH-
HepaJlbHBIE pecypchl»: cOOpHUK pedepaToB, Mocksa, uronb 20-23, 1995. — C. 11.

3. Anonnos b.A. Bonnblii 6ananc Kacruiickoro Mopsi 1 BO3MOXKHBIE €r0 M3Me-
nenus // Tpynst HUDI'M. — 1935. — Bemm. 11 (44). — C. 11-18.

4. Apxunosa E.I'., Maxaposea P.E., Kpoxos B.B. MHOTOJIETHUE U3BMEHEHUS UC-
napenus Ha Kacnimiickom mope // Tpyast TOMH. — 1975. — Beim. 125. — C. 86-94.

5. Apxunosa E.I". COBpeMEeHHBIN 1 NEPCTIEKTHBHBINA BOJHBIA U COJIEBOI OaaHc
1 BO3MOJKHBIE H3MEHEHHS THAPOJIorHdeckoro pexunma Kacruiickoro mopst // Tpy st
BHUPO. — 1975. - T. 108. — C. 18-26.

6. Apxunosa E.I'., Ilomaiiuyx M.C., Ckpunmynog H.A. CoBpeMeHHBII BOIHBII
6amanc Kacrmmiickoro mopst // Tpymst TOUH. — 1970. — Bem. 101. — C. 34-73.

7. Apxunosa E.I. O6 ucnapenun na Kacrnmiickom mope // Tpynst TOUH. —
1955. — Beim. 021. — C. 3-20.

8. Benunckuti H.A. Vicnonp3oBaHre HEKOTOPBIX OCOOCHHOCTEH aTMOC(hEepHBIX
IIPOLIECCOB JUIsI JOATOCPOUHBIX IporHo3oB. — JI.: T'uapomereonsnar, 1957. — 203 c.

9. Beaunckuti H.A. Mopckue ruipoMeTeoposiornieckue HHPOpMaIuu 1 mpo-
rHo3bl. — JI.: I'mapomereonsnat, 1956. — 254 c.

10. Boeoarnosa D2.I"., Uneun B.M., [Ipacomunosa H.B. ONBIT IpUMEHEHUS YCO-
BEPLICHCTBOBAHHON METOJIUKH KOPPEKTHPOBKH CYTOYHBIX CYMM OCAJIKOB B Pa3iHd-
HBIX KIMMaTtndeckux ycnosusx // Tpyner ITO. —2003. — Beim. 551. — C. 23-50.

11. Bozoanosa I.I'., Mewepckaa A.B. OnieHKa BIUSHHUA [IOTEPh HA CMa4HBa-
HHUE Ha OJHOPOIHOCTbH PSI0OB TOJOBBIX CYMM OCaIKoB // MeTeopoorus ¥ THAPOIIo-
rusa. — 1998. —Ne 11. — C. 88-99.

12. hopmnux B.H. Bonublit 6ananc 3anuBa Kapa-borasz-I'on B ecrecTBeHHBIX U
perynupyemsbix yciaoBusx / Tpynst TOUH. — 1991. — Beimn. 183. — C. 3—18.

13. Boausiii 6ananc Kacmowmiickoro mops // Tpyast HUY T'VI'MC CCCP. —
1941. — Cep. &, BoIm. 1.

14. I'anepxun JI.U. O pacdere BoJHOrO OanaHca no ypoBHIO // OKeaHOIOTHS. —
1962. —T.2. —Bpm. 5. — Ne 5. — C. 783-788.

15. I'eopeuesckuii B.IO. u dp. Mopnens ortoka B 3anuB Kapa-boras-I'on: pas-
nen otuera I'TU no HUP Pocruapomera mo teme 1.5.1.2. —2004. — 2 c.

16. I'eopeuesckuii B.FO., Hviyenxo K.B., Lllanvieun A.JI. OnieHKa IpUTOKA TMO-
BEpPXHOCTHBIX Boa B Kacmuiickoe mope // TuapoMeTeopoIornaeckue acieKThl Ipo-
6memsr Kacrmmiickoro mopst u ero Oacceiina. — CII6: I'mapomereomsmar, 2003. —
C. 217-229.

17. I'eopeuesckuui B.FO., Tonybes B.C. Vcnapenue ¢ moBepxHoctd Kacmwii-
CKOTO MOPSI M €r0 MHOTOJIETHSISI N3MEHYHBOCTH // ' MIIpOMeTeopoIornieckue actek-
ThI IpoOsiemMbl Kacnmiickoro Mopst u ero 6acceiina. — CI16: ['mapomereonzaar, 2003.
- C. 230-238.

18. l'eopeuesckuti B.FO. Bogupiii 6amanc Kacmuiickoro Mops Mo JaHHBIM
HabOmoneHuit// I'maponoruueckue pacdeTsl U mporHo3sl. — JI.: M3n. JIIIU, 1982. —
Bem. 79. - C. 7-14.

19. Tonuywin I'.C., Menewxo B.II., Mewepckas A.H. u op. MopenupoBanue
BOJIHOTO U TeruioBoro Oananca Ha KacrmiickoM Mope M mpUMBIKaroeM Bogocoope



346 JTlumepamypa

C TIOMOIIBI0 MOZETIeH 00IIel MUKyl atMocdepsl // MexmyHapoaHas KoH)e-
penust «Kacnmiicknii pernoH: SKOHOMUKA, SKOJIOTHS, MHHEPAJIBHBIE PECYpPChD»: c0.
pedepaTtoB, Mocksa, 20-23 utons 1995 . — C. 11.

20. I'oauywin I'.C., Ilanun I''H. O BogHOM OasiaHce U COBPEMEHHBIX N3MEHEHHU-
sx ypoBHs Kacniust // Meteoposorus u ruzaposiorust. — 1989. — Ne 1. — C. 57-64.

21. I'onybes B.C., L{viyenxo K.B. CTpyKTypa v JUHAMHUKA TIOTEPh PEYHOTO
CTOKa B HM30BbsX Bouru // Meteoposorus u ruaponorus. — 1995. — Ne 8. — C. 85—
93.

22. I'onybyos B.B. Bomausiit 6ananc Kacnuiickoro Mopsi: ypoBeHb Kak mpo0iie-
Ma uccienoBanust // Kacnmiickast skonmorndeckast nporpamma (KOIT). — Anmartsl,
1999.

23. I'onmapee H.II. Cxema pacueTa XapaKTEpPUCTHK TypOyJICHTHOCTH NPH3EM-
Horo ciost armocdepst // Tpyast TOUH. — 1965. — Bemm. 84. — C. 171-181.

24. Jlaswviooeé B.K. Wcnapenue ¢ moBepxHoctn Kacrmiickoro mops // Tpyabt
HUY I'VIMC. — 1941. — Cep. 8, Bom. 1. — C. 124-154.

25. Esceesa JI.C. Bnaroobopot Kacrmiickoro mops // Kacmmiickoe Mmope. — M.
U3z-Bo MI'Y, 1969. — C. 88-106.

26. 3atixos b./[. Bogusiit 6ananc Kacnmiickoro Mopsi B CBS3M C NMPUYHMHAMHU
noHwkenus: ero yposus // Tpyast HUY T'YI'MC. — 1946. — Cep. 4, Boin. 38. — C. 5—
50.

27. 3atixos b./[. Bonuslii 6ananc Kacniniickoro mops // Tpynst HUY I'VITMC.
—1941. - Cep. 8, Bbin. 1. — C. 167-175.

28. 3exyep U.C., [Jocamanos P.I., Mecxemenu A.B. Tlog3eMHBIH BOJOOOMEH B
mope. — JI.: 'mnpomereonsnar, 1984. — 205 c.

29. Ucmauivinos I'X., @edoposé B.M. AHamm3 MHOTOIETHUX KOIICOaHUH ToJI0-
Boro croka Boinru / Bonubie pecypebl. —2001. —T. 28, Ne 5. — C. 517-525.

30. Hcaee A.A., Knumenxo JIL.B. Kunvyosa O.B. I10BTOPSEMOCTD «IOXKIIH-
BBIX» U «CYXHX» CHHONITHYECKHX IpolieccoB B OacceitHe Bosru 1 BomobanaHcoBbIe
xapaktepucTuku Kacmusi B mepuopl OTHOCHTENBHOM CTaOMITU3alny, YCTOWYUBOTO
naneHus u pocra yposHs // Bectauk MI'Y. — 1995. — Cep. 5. I'eorpadms. — Ne 1. —
C. 70-77.

31. Kanunun I'Il., Cmupnosa K.U., [llepememescrkas O.H. BonoGanancoBbie
pacyets! Oynymux ypoBaeit Kacrimiickoro mopst / MeTeoposorust u rupoJIorust. —
1968. —Ne 9. — C. 45-52.

32. Kauee P.K. Bomublii 6ananc u ypoens mops // TOH. — 1992. — C. 317—
343.

33. Kyopuyxuu [ .M. Tlnomans moBepxHoctn Kacmuiickoro mop // Tpyast
HUY I'VI'MC. -1941. — Cep. &, Bbim. 1. — C. 67-70.

34. Jlaspos /. A. Tunponorndyeckuii pexxum 3anuBa Kapa-borasz-I'on B ycnoBu-
SIX CBOOOIHOTO JIOCTYIa MOPCKOW BOABI // MeXayHapoAHBIN HAY4HBIA CEMHHAp IO
9KOJIOTHYECKUM TpobsiemaM [Ipukacnuiickoro peruona «IKOJIOTHUECKHE MPOOIIe-
™Mbl Kacrusi»: ¢0. moki., Mocksa. 1-3 neka0pst 1999 r. — C. 17-21.

35. Jlaxuooscanu XK., Kpacnoocon I'®. CTOK pek MPaHCKOTO IOOEpEeXbs B
Kacnniickoe mope // Meteoponorust u ruaposnorust. — 1998. — Ne 11. — C. 100-102.

36. Jlobanos B.B. Bnusane m3MeHEHUs WCHAapeHHs C moBepxHocTH Kacrmii-
CKOTO MOps Ha ero Oyaymuii ypoBeHb // Mereoponorus u rugposorus. — 1990. —
Ne 2. - C. 59-64.



Jlumepamypa 347

37. Jlobanoe B.B. Vicnapenue ¢ nosepxHocTn Kacnuiickoro mopst / Mereopo-
sorust v ruapororus. — 1987. — Ne 10. — C. 47-53.

38. Makaposa P.E. IlnotHocTHBIe M3MeHeHust ypoBHs Kacnuiickoro mops //
Tpynet TOMH. — 1972. — Bem. 115. — C. 20-25.

39 Menewxo B.I1., I'onuyvin I'.C., Bonooun E.M. u Op. PacueT COCTaBIAIONINX
BojHOro Oananca Ha BoxocOope Kacnmiickoro Mopsi ¢ momoripto aHcam0Is Moe-
neii obmer mupkyssiuuu armocdepst // Uzsectust PAH. ®AO. — 1998. — T. 34, Ne 4.
—C. 591-599.

40. Mertonsl n3ydeHUs U pacdyera BomHoro Oamanca. — JI.: 'mapomereonsaar,
1981. - 400 c.

41. MupoBoii BoaHbIH O6anaHc W BoaHbIe pecypesl 3emin. — JI.: ['mapomereo-
n3gat, 1974. —639 c.

42. Muxatinesckuti A.1. Vicnapenue ¢ nmoBepxaoctn Kacmmiickoro mMopsi u 06-
uuii 6ananc mopst // Tpyaet AH A3CCP. Cep. reorpad. — 1939. — T. 1 (58). — C. 3—
20.

43. MuoroneTHH BOAHBIM OanaHC U KojebOaHus ypoBHS Kacmmiickoro mops.
(Pacuer mapameTpoB MHOTOJIETHETO YpOBEHHOTo pexxuma Kacnwmiickoro mops Ha
nepcrnektuBy a0 2010 r.): Hayunsiit oraer MI'HBII «Pecype». — M., 1995.

44. MHoroseTtHul BOJIHBIN OanaHc u KonebaHust ypoBHst Kacruiickoro mMopsi
(nayu. pyk. ®poinoB A.B.). Ku. 2. - — M.: CoBuntepsoa, 1994. — 59 c.

45. Huxonosa P.E. UccnenoBanne COBPEMEHHON JUHAMUKU THIIPOMETEOPOIIO-
TMYECKUX YCJIOBHH KacIMHCKOro OacceiliHa, B TOM YHCIIE YPOBHS MOpSI M COCTaBIIs-
IOIIMX BOJHOTO OajlaHca M OIEHKa MX BO3MOXKHBIX H3MEHEHHH Ha Onvpkaiinyio nep-
cnektuBy: pasnen 'OWHa mo HUP Pocrunpomera mo teme 1.5.1.2. — 2004. —14 c.

46. Huxonaesa P.B. bopmuux B.H. XapakTepuUCTUKN MEXTOJJOBOW U CE30HHOM
M3MEHUYMBOCTH COCTAaBIISIOUIMX BOJHOTO OayaHca W ypoBHs Kacnuiickoro mops 3a
MIEPUOJT €T0 COBPEMEHHOTO MoBbIicHUs // Bomubie pecypcebl. — 1994, — T. 21, Ne 4/5.
- C.410-414.

47. Huxonaesa P.B. HoBble MopdomMeTpHdeckue XxapakTeprucTiku Kacnuiicko-
ro mops // bromnerens MOUII. Ota. reosnor. — 1971. — Ne 1. — C. 143.

48. Huxonosa P.E. 13menenne BogHoro Oananca u ypoBHs Kacrimiickoro Mopst
B YCJOBHSX TJI00ANBbHON KIMMAaTHYECKOH M3MEHYMBOCTH M aHTPOIIOTEHHOTO BO3-
JIEMCTBHS HA €Tr0 THUAPOJIOTHYECKHH pexXnuM // MaTtepuansl MeXTyHApOIHOH Hayd-
HoM KoH(pepennn «/3MeHeHns KiMMarta 1 BogHoro Oamanca Kacnmiickoro permo-
Hay, Actpaxanb, Poccuiickas @enepanns, 19-20 oxrsaops 2011 r. — C. 200-212.

49. Huxonosa P.E., Tepsues @.C., bopmnux B.H. MHoroneTHue M3MEHEHUS
YPOBHSL M COCTaBJISIOIIMX BOAHOro Oananca Kacmuiickoro mopst / MexmyHapos,.
koH(p. «Kacnmii-95. Kacnuiickuii peruoH: 3KOHOMHKA, DKOJOTHS, MUHEpaJbHbIC
pecypebi», coopHEK pedepaToB, Mocksa, 1995. — C. 24.

50. Huxonoga P.E., Bopmuux B.H. XapaKTepucTHKa MEXI0JJOBOH U CE30HHON
M3MEHYMBOCTU COCTAaBJISIFOIIUX BOIHOTO OanaHca W ypoBHs Kacmwmiickoro mops 3a
MIEPUOJT €r0 COBPEMEHHOTO NoBbImeHus // Bogubie pecypebl. — 1994, —Tom 21, Ne 4.
—C.410-414.

51. Huxonosa P.E. YpoBeHb Mopsi. Bonuslit 6ananc // I'mapomereoposorus n
rugpoxumus mopeit. Tom 6. Kacnmiickoe mope. Bem. 1. — CI16: I'nnpomereonsnar,
1992. - C. 188-199, 211-221.



348 JTlumepamypa

52. Huxonoga P.E. MHOTONETHSS N3MEHYNBOCTh COCTABIIAIONINX BOJHOTO Oa-
nanca Kacrnmiickoro mopst 1 ee ponb B konebaHusix ypoBHs // Matepuansr Beeco-
103HOTO coBelanus o npodieme Kacnuiickoro mops, ['ypbes, ntonb 3—5, 1991.

53. Hosuxos FO.B., Anewun C.B. u dp. VccnenoBanue TUHAMHUKH U3MEHCHHS
3anuBa Kapa-bora3-I"oy 1o TaHHBIM KOCMHYECKUX M a3POBU3YyalIbHBIX HAOIIOICHUIA.
— JL.: Tunpomereonsaar, 1983. — C. 1-8.

54. Ocmpoymosa JLIL., Ilononckuii B.®. BogHo-0anancoBas monenb CeBepHO-
ro Kacnusi, oTIeNnbHbIX ero yacTell U olleHKa MpUToKa peuHbix Bol B Cpennuit Kac-
i // Tpynet TOWH. — 2011. — Bem. 213. — C. 343-355.

55. Ortuer o HUP mo teme 1.5.1.2 «Pa3paboTka HOBBIX M pa3BUTHE CYILECTBY-
IOIIMX METOMOB M TEXHOJIOTHUH ONEpaTHBHOIO AWAarHo3a M IPOrHO3a THAPOMETEOPO-
JIOTHYECKUX MapaMeTPOB MOPCKOH Cpeibl B MHTEpecax O0ECTIeYeHHsI MOPCKHUX OT-
pacieil 5KOHOMUKH 1 00OpOHBI cTpaHbl: paznen: «lccienoBanue BOJHOTO OamaHca
U METOJIbI JIOJITOCPOUYHBIX MPOTHO30B KoJjiebanuil ypoBHs Kacmuiickoro Mops». —
2004. — C. 69-105.

56. Ilanun I H., Mameoos P.M., Mumpoganos HU.B. COBpeMEHHOE COCTOSHHUE
Kacnuiickoro mopst. — M.: Hayka, 2005. — 356 c.

57. Hanun I H. Pa3BuTue nccienoBaHUi ucnapeHus ¢ nosepxHoctu Kacnnii-
ckoro Mops // Bogubie pecypebl. —1999. — Tom 26, Ne 5. — C. 643—651.

58. Ilanun I''H. Ucnapenne n temnoodmen Kacmmiickoro mopsi. —M.: Hayka,
1987. -89 c.

59. Hanun I''H., [{3t00a A.B., Ocunog A.I'. O BO3MOXXHBIX NIPHUYNHAX H3MECHE-
HUsSI HCTIApEHUs 3a TIOCIIe/IHUE JecsaTuiieTus B pailone Kacnuiickoro mopst // Boaubie
pecypebl. — 1991, —T. 21, Ne 3. — C. 5-17.

60. IHononckuui B.@., I'openuy O.B. CTOK BOIBI M €TO pacIipeiesieHIe B IEIbTE
Bonru // Mereoponorust u ruaposorus. — 1997. — Ne 4. — C. 84-95.

61. llomauiuyk M.C. O noazemHoM ctoke Boxsl B Kacrimiickoe mope // Tpyast
I'OUH. — Beim. 98. — 1970. — C. 165-173.

62. Pemusosa C.C. Bonusrit 6ananc / Kacrmiickoe mope. . 7. — M.: U3xa-Bo
MI'VY, 1969. - C. 107-138.

63. Pewwemnuxog B.1. Ctox Boaru ¢ 1892 r. / Bonuslie pecypcsl. — 1994, — T.
21, Ne 4. — C. 453-456.

64. Camoiinenxo B.C. CoBpeMeHHasl TEOpHsl OKEAaHMUYECKOIO MCHAPEHHs U €€
npaktudeckoe npumenenue // Tpymst TOUH. — 1952, — Bem. 21 (33). — C. 3-31.

65. Cmupnosa K.M. BomHblii OamaHC ¥ ITONTOCPOUYHBIN mporHo3 ypoBHs Kac-
mtickoro mops // Tpynet ['mapomerieatpa CCCP. — 1972. — Bem. 94. — 123 c.

66. Cuupnosa K. 1. VI3MeHIMBOCTH 2JIEMEHTOB BoHOTO Oananca Kacnmiickoro
mopst // Tpynst I'napomernentpa CCCP. — 1968. — Boin. 34. — C. 26-33.

67. Cmuprnosa K.U., Illepememesckas O.H. Pacuetsl BomHoro Oamanca Kac-
MIUICKOr0 MOps JJIsl IPOTHO3a TOJI0BOTO Xoja ypoBHsS Mops // Tpynsr 'mapomer-
uentpa CCCP. — 1967. — Bein. 3. — C. 49-74.

68. Cumupnosa K.U., Jlynaxosea JI.I. MHOrojeTHHUE XapaKTEpPUCTHKH COCTaB-
nsronmx  BogHoro Oamanca Kacrmiickoro mops // Tpynet 'unpomernentpa CCCP.
—1984. — Bpim. 263. — C. 113-122.

69. Vranoe X.K. O ponu moJa3eMHOTO CTOKa B BogHOM Oanance Kacmumiickoro
Mopst // Oxeanonorust. — 1966. — T. 6, Bem. 5. — C. 103-106.



Jlumepamypa 349

70. YcTbst peK KacIIMHCKOTO PerHoHa: UCTOpHs (POPMUPOBAHUS, COBPEMEHHBIE
THIPOJIOr0-MOP(OJIOTHYECKHE TPOLECCHl U ONAacHbIE THIPOJOTHYECKUE SBICHUS /
ox pexn. mpod. B.H. Muxaiinosa. — M.: TEOC, 2013. — 700 c.

71. @ponose A.B. MonenupoBaHre MHOTOJICTHHX KoyieOaHuit yposHsa Kacmmii-
ckoro Mopst: Teopus U npmnoxenns. — M.: TEOC, 2003. — 171 c.

72 llepememesckaa O.H. Yuer crpatuuKaiiui BO3AyXa B pacyeTax ncmape-
HUS 1 TertoooMeHna // Meteoposorus u ruaponorusi. — 1960. — Ne 9. — C. 16-22.

73. Aeomunyes B.H., I[locmasux I1.B. YpoBens Kacmmiickoro mMopst B mpo-
oM U Hactosiem // Tpyawr I'eorpaduueckoro obmecrBa [arecrana. — 2013. —
T.41.-C. 26-30.

K ranase 7

1. Aby3apos 3.K. YcoBepmeHCTBOBAaHHBII METOJ MPOTHO3a TOJOBOTO XOJa
ypoBusi Kacnmiickoro mops // Tpynsl I'mapomerientpa Poccuu. — 2009. — Bain.
343. - C. 48-66.

2. Abysapos 3.K., Kpaciok B.C., Jlexcnesa H.I. ABTOMaTH3UPOBaHHBIA Mpo-
rHO3 rojioBoro xona ypoBHs Kacnuiickoro mopst // Tpyast TOWH. — 2009. — Beim.
212. - C. 146-158.

3. Abysapos 3.K., Kpacrox B.C. IIporao3 rogoBoro xoja ypoBHs Kacrnuiickoro
MOpsI, OCHOBaHHBII Ha NPUOIIKEHHOM pacdeTe ypaBHEHHs BOAHOrO Oananca //
I'mapomereoponornueckue acnekTsl mpobiemsl Kacmuiickoro mopst u ero 6acceiina.
— CII6:, 'mppometeonsaar, 2003. — C. 310-322.

4. Apne K., Cnopwiwes I1.B. u op. ViccnenoBaHus pudnH KoleOaHU ypOBHS
Kacnniickoro mMopst ¢ moMomnipio Mojeneid odmel mupKyssinun atMocdepsl//B kH.:
W3menenns knmmara u ux nocuenctsust. CII6.: «Hayka».-2002.- C.165-179.

5. Atnac cennckoro xo3sictsa. — M.: I'VT'K, 1960. — 308 c.

6. benunckuii H.A. Vicnonp3oBaHne HEKOTOPBIX OCOOEHHOCTEW aTMOC(HEPHBIX
MIPOIIECCOB UL JOIATOCPOUHBIX porHo30B. —JI.: 'mapomereonsaar, 1957. — 203 c.

7. Penunckuii H.A. Mopckue THIPOMETEOPOIOTHYSCKHE HH(POPMAITUK U TIPO-
rHo3bl. — JI.: ['unpomereounsaar, 1956. — 254 c.

8. benunckuu H.A., Karunun I'.I1. O iporHo3e xonebanuii yposHs Kacrmiicko-
ro mops // Tpynst HUY IT'VI'MC. — 1946. — Cepus 4, Bbin. 37. — 36 c.

9. bozoanosa 3.1, I'onybes B.C., Hnoun B.M., [{pacomunosa U.B. Hoas mo-
JIeNTb KOPPEKTHPOBKH MU3MEPEHHBIX OCAJKOB U €€ MPUMECHEHHE B TIOJISIPHBIX paiioHax
P® // Meteopomorus u rugponorus. — 2002. — Ne 10. — C. 68-93.

10. Boeoanosa D.I"., Hneun B.M., [{pazomunosa H.B. OUBIT IpUMEHEHUS YCO-
BEPIICHCTBOBAHHON METOIUKH KOPPEKTHPOBKU CYTOYHBIX CYMM OCAJIKOB B Pa3iHd-
HBIX KIuMaTHdeckux ycnoBusx // Tpyast I'TO. —2003. — Bem. 551. — C. 23-50.

11. boeoanosa O.I'., Mewepckas A.B. OnieHKka BIUSHAA [IOTEPh Ha CMadnBa-
HHUE Ha OJTHOPOIHOCTb PS/IOB TOJOBBIX CyMM OCaIKOB // MeTeoposorusi U TUApOIIo-
rust. — 1998.— Ne 11.— C. 88-99.

12. bopmnux B.H. Bonuslit 6ananc 3anuBa Kapa-boras-I'oi1 B ecTecTBeHHBIX U
peryiupyemsbix ycnoBusx / Tpynst TOUH. — 1991.— Bem. 183.— C. 3—18.

13. I'onuywin I'.C., [lanun I'.H. O BomHOM OajlaHce ¥ COBPEMEHHBIX H3MEHEHH-
sx yposHst Kacnius // Mereoposnorust u runpoinorus. — 1989.— Ne 1.— C. 57-64.

14. E¢ppemosa H.J. MecsuHble KOJIMYECTBA aTMOC(EPHBIX OCaJKOB, CPEAHUE
st patioHoB Epomnetickoit Teppuropun CCCP u CeBepHoro Kazaxcrana. — JL.:
I'uppomereonsnat, 1976. — 111 c.



350 JTlumepamypa

15. Kanunun I'.I1. Tlpornos yposusi Kacnwmiickoro mopsi / Tpyast HUIL
I'YITMC. — 1941. — Cepus 8, Boim. 1.

16. Kaaunun I'.I1. TIpo0nemsl riobansHoit ruaposioruu. — JI.: T'napomereouns-
nmat, 1958. - 377 c.

17. Kanunun I'11., Cuupnosa K.U., [llepememesckasn O.1. BogobGanancosbie
pacyetsl Oynymux ypoBHei Kacrimiickoro Mopst // MeTeoposnorust u ruipoiorus. —
1968. —Ne 9. — C. 45-52.

18. Kamunckuii A.A. K Boripocy o BIUSIHAN Ha KoyebaHus ypoBHs Kacmmiicko-
ro Mops ocankoB B ero 6acceitae // M3B. UTMB. — 1926. — Beim. 4. — C. 221-244.

19. Jleonesa K.B., Mewepckas A.B. MHOroNeTHHE PSIBl MECSYHBIX CYyMM
0Ca/IKOB, OCPEIHEHHBIX M0 TUIOMIAAN JUII OCHOBHBIX CEIbCKOXO3SHCTBEHHBIX pano-
HOB CCCP (exeronusie nanusie). — JI.: I'mapomereonsaar, 1977. — 157 c.

20. Manunun B.H. TIpobnema nporHosa ypoBHs Kacrmiickoro mops. — CII6:
PI'MY, 1994. - 160 c.

21. Manunun B.H. JlonrocpodyHoe TNporHo3upoBaHHe ypoBHA Kacmmiickoro
mopst // 3B. PAH. Cepus reorpad. —2009. — Ne 6. — C. 7-16.

22. Manunun B.H. O0 aHanMTHYECKOM MOAXOJE K OlleHKe (OHOBBIX M3MEHE-
Hui ypoBHsi Kacnmiickoro mops // Tpynst PITMY. — 1999. — Bem. 123. — C. 189—
201.

23. Mewepckas A.B., Cnepanckas HU.A., T'onoo M.I1. Yaet >¢dexra ypbaHu-
3aIlliM TpU OICHKE M3MEHEHWI TeMIIepaTypbl BO3/AyXa CEBEPHOTO IMOJYIIApHS BO
BTOpOIi monmoBuHe XX Beka // [IpobiaemMpl 3KOTOTHYECKOr0 MOHUTOPHHTA M MOJEIIH-
poBanus 3kocucteM. — 2011. — Ne 24.— C. 317-332.

24. Mewepckaa A.B., T'onoo M.II., benankuna HM.I. Meton DOATOCPOIHOTO
MPOTHO3a U3MEHEeHU ypoBHs Kacnuiickoro Mops ¢ roZioBoi 3a01aroBpeMEeHHOCTBIO
10 METEOPOJIOTHUECKUM TaHHbIM // Meteoposiorusi U ruaposiorus. — 1997, — Ne 9.—
C. 69-82.

25. Mewepckas A.B., T'onoo M.II., Mupeuc B.M., Benauxuna HU.I. Ycosep-
LIEHCTBOBAHHBII METOJ| JOJITOCPOYHOTO HpOorHo3a ypoBHs Kacmmiickoro Mops mo
MeteoponorudeckuM AaHHbM // Tpynel ITO. — 1999. — Bein. 547. — C. 66-78.

26. Mewepckas A.B., Anexcanoposa H.A., ['on00 M.I1. MOHUTOPHHT TeMIepa-
TypPHO-BII&KHOCTHOTO peXuMa B OacceliHe Bonrn u Ypana u oneHka BIMSHUS Me-
TEOPOJIOTHYECKHUX YCIOBHHA Ha M3MeHeHHs ypoBHs Kacmmiickoro mops / Bonuble
pecypebl. — 1994. — Tom 21, Ne 4. — C. 463-471.

27. Mewepcraa A.B., Anexcanoposa H.A. IIporno3 yposHs Kacmmiickoro mopst
IT0 METECOPOJIOTMUYCSCKUM JaHHBIM // Meteoposorust u ruapoorus. — 1993, — Ne 3. —
C. 72-82.

28. MHoroNeTHNE PSIbl MECIYHBIX CYMM CPEJIHUX OOJACTHBIX OCAJIKOB 32 XO-
JIOJTHBIN TIEPUOJ UTSI OCHOBHOM cenbckoxo3siiicTBeHHOM 30Hb CCCP / oz pen. A.B.
Memepckoit, H.A. bonasipesoii. — JI: I'mnpomereonsnar, 1988. — 285 c.

29. Huxonosa P.E., bopmnux B.H. XapakTepucTuka MEXroJI0BOi U CE30HHOM
M3MEHYMBOCTH COCTAaBIISIONIMX BOAHOTO OanaHca u ypoBHs Kacmmiickoro mops 3a
TIEPHOJI €r0 COBPEMEHHOTO NoBbIIeHus // Boansie pecypest. — 1994, — T. 21, Ne 4. —
C.410-414.



Jlumepamypa 351

30. P/1 52.27.723-2011. HactaBnenue mo ciry>x6e mporHo3oB. Pa3zgen 3. Yacts
1. Cnyx6a MOPCKHX THIPOJOrHYECKUX MPOrHO30B: u3j-e¢ 4-e. — M.: Tpuana nra,
2011. - 196 c.

31. Censinunos I.T. O cenbCKOXO035MCTBEHHON olleHKe kiumata // Tpynsl 1o
CeJIbCKOXO03UCTBEHHOM MeTeoposiorun. — 1928. — Beim. 20. — C. 165-177.

32. Cmupnosa K.M. BoxHblii 6anaHc W JA0OJTOCPOYHBIA Nporao3 yposHs Kac-
nimiickoro Mops // Tpynst I'unpomernentpa CCCP. — 1972, — B, 94. — 123 c.

33. Cmuprosa K .U, [llepememesckas O.HU. Pacyer BogHoro Oananca Kacrmii-
CKOTO MOpSI JJIsl IPOTHO3a TOJI0BOTO Xoaa YpoBHS Mops // Tpynsl [ mapomernentpa
CCCP. - 1967. — Bem. 3. — C. 49-74.

34. Cmupnosa K.U., Lllepememesckas O.H. BnusHue 3aperyiaupoBaHUsl pe-
’kuMma ctoka pek Bonru, Kypsl u Ypana Ha ronosoit xon ypoBHs Kacnuiickoro mops
// Oxeanogorus. — 1966. — T. 6, Bem. 5 — C. 788—793.

35. Cuupnosa K.M. YtouneHne MeToqa mporuo3a yposHs Kacrmiickoro mopst
/I Tpyast HUIL. — 1966. — Bpin. 156. — C. 103-106.

36. lllepememesckaa O.H. YcoBepIIEeHCTBOBAaHUE METO/AA MPOTHO3a TOI0OBOTO
xoxa ypoBHs Kacrmiickoro mopst / Meteoposorus u runposorus. — 1985. — Ne 4. —
C. 67-71.

37. llepememesckas O.U., Jlynaxosa JI.I. OnbIT 00eCIeYCHUST HAPOIHOTO XO-
3STUCTBA JIOJATOCPOYHBIMH TTpoTHO3aMH ypoBHs Kacruiickoro mopst // Tpynsr I'ma-
pometuentpa CCCP. — 1985. — Bemn. 270. — C. 36-42.

38. luxnomanos U.A. VlccnenoBaHue BOIHBIX PECYpCOB CYIIM: MTOTH, MpPO-
6nemsl, mepcriekTuBsL. — JI.: I'uapomereonsaar,1988. — 152 c.

39. Arpe K., Leroy S.A.G., Wetterhall F., Khan V. et al. Prediction of the Cas-
pian Sea level using ECMWF seasonal forecasts and reanalysis // Theor. Appl. Cli-
matol. —2014. — Vol. 117. — P. 41-60.

K riaase 8

1. A6y3aposg 3.K. ®U3NKO-CTATHCTUIECKUH MeTO (POHOBOTO MPOTHO3a YPOBHS
Kacmmiickoro mopst Ha cpok 6 ner // Madopmanmonnsiii coopank Ne 40. Hoswie
TEXHOJIOTUH, MOJICIN W METObI THIPOMETEOPOIOTHIECKUX TIPOTHO30B M Pe3yiIbTa-
TBHI X OTIepaTHBHBIX HcmbiTaHmin. — 2013. — C. 23-40.

2. Abysapos 3.K. O npOrHOCTHYECKO# OlleHKEe (OHOBBIX M3MEHEHHUI YPOBHSI
Kacmuiickoro mopst Ha cpok mo 12 net // Tpyasl 'mapomeriertpa Poccun. — 2004.
— Brim. 339. - C. 3-21.

3. Abysapos 3.K., Hecmepos E.C., Kpactok B.C., Jlexcnesa H.I'. Pazutne Me-
TOAOB U TEXHOJOTUH nporuo3a yposHsa Kacnuiickoro mops B ['mapomeruentpe Poc-
cun // Marepuanbl MeXIyHapOIHOW HayuyHOH KoH(pepeHImn «/3MeHeHus KiauMaTa
u BojHoro Oananca Kacnmiickoro pernona», Acrpaxanb, Poccuiickas denepanus,
19-20 oxTstopst 2010 r. — C. 185-192.

4. Abyssapoe 3.K. Texnonorust nporHo3a tenaeHui namenennss YKM Ha nep-
cnektuBy 6 u 18 ner // TunpomeTeopoiornueckue acnekThl mpobieMsr Kacnuticko-
ro Mops u ero 6acceiina. — CI16: T'mapomereonzaar, 2003. — C. 351-363.

5. Anexcees I'.B., 3axapoe B.®., Heanos H.E. VI3MeHeHMs] COBPEMEHHOTO KJIH-
mara Apkruku // Tpynst AAHUW. — 2007. — Beim. 447. — C. 7-16.



352 JTlumepamypa

6. Aumonog B.C. Tlpobnema ypoBHst Kacnuiickoro Mopst ¥ CTOK CEBEPHBIX PEK
// Tpynet AAHUU. — 1963. — T. 253. — C. 232-248.

7. Anonnos b.A. Anexceesa K. 1. Ilporno3 yposus Kacmuiickoro mopst // Tpy-
1wl okeaHorpagudeckoit komuccunn AH CCCP. Ipobnemsr Kacmuiickoro mops. —
1959.-T.5.—-61 c.

8. Apne K., benemccon JL, I'onuyvin I'.C. u Op. AHaTU3 1 MOJIENUPOBAHHE H3-
MEHEeHHH THAPOJOrHYecKoro pekuma B Oaccerine Kacmmiickoro mops // Jlokmagsr
PAH. —1999. —T. 366, Ne 2. — C. 248-252.

9. Apne K., Cnopvuues I1.B. u dp. VicciaenoBanus NpUYUH KOJIeOaHUN YPOBHS
Kacmuiickoro Mopsi ¢ OMOIIBI0 MOIeell 00mIel MUpKyIsuuu atMocheps // M3me-
HeHus knumaTta u ux nociuenctsus. — CI16: Hayka, 2002. — C. 165-179.

10. Agpanacves A.H. Konebanus ruipoMeTeOpOIOTHUSCKOTO PEKUMA Ha Tep-
putopuu CCCP. — M.: Hayka, 1967. — 230 c.

11. bapoun M.FO., Ilononckuii A.b. CeBepoatnantuieckoe kojecbanue B EBpo-
NeHCKOo-ATIaHTHYECKOM pernoHe B 3uMHuil nepuon // Uzsectuss PAH. ®AO. —
2005. —T. 41, Ne 2. — C. 147-157.

12. Beaunckuii H.A. Mopckue THAPOMETEOpOIOTHIeCKre HHPOPMALIUU U TIPO-
rHo3bl. — JI.: ['unpomereounsaar, 1956. — 254 c.

13. Benunckuu H.A., Kanunun I'11. O mporHo3e xonebanuit ypoBHs Kacrmii-
ckoro mopsi // Tpynsl TYTMC. — 1946. — Cep. 4. — B 37. — C. 18.

14. Foncoé M.B. BepOsSTHOCTHBIH MPOTHO3 MHOTOJICTHUX KOJICOAHHUN YPOBHS
Kacnniickoro mopst // Tpyasl I'eorpaduyeckoro obmecrBa arecrana. — 2013. —
T.41.-C. 16-20.

15. Boneos M.B., @unumonosea M.K. O0 UCTOYHMKAX HEOINPEIEICHHOCTH TIPH
MIPOTHO3UPOBAaHUH YpOBHS Kacmmiickoro Mopst M OLIEHKE pPHCKa 3aTOIUICHHS IpH-
OpexHbIX Tepputopuii / Bomusie pecypcesl. —2005. — T. 32, Ne 6. — C. 664—669.

16. Byoviko M. U., E¢pumosa U.A., Jlobanos B.B. bynyumii ypoBeHs Kacrmii-
ckoro mMops // Mereoposorus u ruaposorus. — 1988. — Ne 5. — C. 86-94.

17. Bapywenxo A.H. U3menenue ypoBHs Kacnmiickoro mopsi ¢ V B. 10 1830 r.:
TEXHUKO-9KOHOMHYECKHN NOKJIaJ «AHanu3 u3MeHeHuil yposHa Kacmnwmiickoro mo-
ps» (TO). — M., 1992. — C. 49-71.

18. Bumenwsc JI.A. XapakTepucTHKu O0apHKO-IUPKYISAIMOHHOTO pexnma EBpo-
MEeHCKOTr0 €CTeCTBEHHO-CHHONTHYECKOTO paiioHa 1900-1964 rr. — JI.: I'uagpometeo-
u3gat, 1962. — 120 c.

19. Bopobves B.H., Marunun B.H. TlepcrieKTHBBI J0JTOCPOYHOIO MPOTHO3H-
poBanus ypoHsi Kacrimiickoro mopst // MexyHnaponuslit cumnosuym «IIpuponusle
U COIMAIBHO-3KOHOMHYECKHE TOCIEICTBHS Pa3pabOTKH M YIPaBICHUS BOIHBIMU
pecypcamu, Te3uchl 10KIaa0oB. — M., 1995. — C. 145.

20. Bopobwesa E.B. ConpspkeHHOCTh aTMOC(EpHBIX IporieccoB B CeBepHOM
nonymapuu. — JI.: F'uapomereounsnar, 1962. — 116 c.

21. Bropoii orieHOUHEIH gokian PocruapoMera 00 M3MEHEHHAX KITUMAaTa U UX
mocenCTBUIX Ha Tepputopun Poccuiickoit @eneparm. — M.: Pocrunpomer, 2014.
-107 c.

22. Basunosa H.A. lluxnoHmdyeckass akTHBHOCTD M KOJeOaHWS MUPKYJISAINH B
CesepHoit ATnanrtuke / Mereoponorus u ruaposiorus. —2012. — Ne 7. — C. 5-14.

23. leopeuesckuii B.FO., Ejcos A.B. u dp. OnieHKa BIMSHUSI BO3MOXKHBIX W3-
MEHEHHMH KIIMMaTa Ha THAPOJIOTHYECKHH PEXHMM M BOJHBIE PECYPCHI PEK TEPPHUTO-
pun 6s1Biero CCCP // Meteopomnorus u rugposiorust. — 1996. — Ne 11. — C. 89-99.



Jlumepamypa 353

24. T'eopeuesckuti B.IO. Bopnplii 6amanc Kacmuiickoro Mops 1O JaHHBIM
nabmonenuii // Tpyapt JITMU. — 1982. — Beimn. 79. — C. 76-85.

25. I'eopauesckuti B.FO. Pac4eTsl u porHo3bl H3MeHeHus ypoBHs Kacnuiicko-
T'O MOPSI MOJ] BIUSIHUEM €CTECTBEHHBIX KJIMMATHYeCKUX (PaKTOPOB M XO35HCTBEHHON
nesirenbrocTr // Tpynst ITHU. — 1978. — Beim. 255. — C. 94-112.

26. I'emman M.@. CBepx10arocpouHblil NporHo3 yposHs Kacnuiickoro Mops ¢
UCIIONIb30BaHUEM Tenuoreopusndeckux (aktopos // [TobaspHBIE U3MEHEHUS TIPH-
POIHOM cpenbl (KIMMaT U BOAHBINH pexxum). — M.: Hayunsrit mup, 2000. — C. 237—
254.

27. I'emman U.®. O6 oxugaemom ypoBHe Kacrmiickoro Mopst B IepBoif mmoio-
BruHe XXI Beka Ha OCHOBE aHAJIM3a BEKOBBIX IIMKJIOB COJTHEYHON akTHBHOCTH // Me-
Teoposorus u rugponorus. — 1997. — Ne 12. — C. 25-31.

28. I'mazonesa M.I". MeTtognyecKast 3alFicKa IO Pa3I0KEHUIO B PSIBI IO €CTe-
CTBEHHBIM COCTABJISIIOIIUM I0JIel aHOManuii atMocdepHoro JapieHus Haa Cesep-
HbeIM noymrapueM. — M.: I'mapomernentp CCCP, 1978. —22 c.

29. I'nazonesa M.I". Tabmuupbl KO3QPUIHEHTOB pa3IOKeHUsI B PAABI MO ecTe-
CTBEHHBIM COCTABJISIOIIMM MOJEH aHOMalWi CPEeJHEro MECSYHOTrO JABICHHS Hal
CesepsbIM nonymapuem. — M.: 1977. — 164 c.

30. l'onuywin I'.C., Pamkosuy /].A. u op. O coBpeMeHHO noabemMe ypoBHs Kac-
nmiickoro Mops // Boxusie pecypcebl. — 1998. — T. 25, Ne 2. — C. 133-139.

31. I'onuywin I'.C. Tlogbem ypoBHs Kacnuiickoro Mops Kak 3ajada AuarHosa u
MIPOTHO3a U3MEHEHUH pernoHanpHoro kiaumMata // Mzsectus PAH. ®AO. — 1995. —
T. 31, Ne 3. —C. 385-391.

32. I'onuywin I'.C., Menewxo B.Il., Mewepckas A.H. u op. MopenupoBaHue
BOJIHOTO U TeIuioBoro Oananca Ha KacrmiickoM Mope M MPUMBIKAIONEM BogocOope
C TIOMOIIBI0 MOJIEIICH 00IIeH UPKYIAIUU atMochepsl // MexmyHapoHas KoH)e-
pennust «Kacnuiickuii pernoH: SKOHOMHUKA, SKOJIOTHSI, MUHEPAIbHBIE PECYPChD»: CO.
pedepatos, Mockga, utons 20-23, 1995. — C. 11.

33. lonuywin I'.C., Ilanun I'.H. O BogHOM OajlaHCe U COBPEMEHHBIX H3MEHEHH-
sx ypoBHst Kacrust // Meteoposorus u ruaposorust. — 1989. — Ne 1. — C. 57-64.

34. lonuywin I'.C., Ilanun I'.H. Enie pa3 06 uamenennn yposas Kacrmiickoro
mopst // Bectauk AH CCCP. — 1989. — Ne9. — C. 59-63.

35. lonuywin I'.C., [{3106a A.B., Ocunog A.I"., Ilanun I'.H. PernoHagbHBIC U3-
MEHEHH KJIMMaTa UX MPOSIBJICHUS] B COBPEMEHHOM MoAbeMe ypoBHs Kacmuiickoro
mopst // Joknagst AH CCCP. — 1990. — T. 313, Ne 5. — C. 1224-1227.

36. I'onybyos B.U., Jlu B.1. O pacuere ypoBHeil Kacnuiickoro mopst Ha mep-
CHEKTUBY C Y4€TOM BO3MOKHOTO M3MEHEHHMsi kiaumata // ['mmpomereoposiorus u
skosiorus (Anmara). — 1995. - T. 1. — C. 28-38.

37. I'onybyos B.U., Jlu B.H., [lusapesa C.I1. Onpenenenne GOHOBOrO YpOBHs
Kacnuiickoro Mopst Ha EpCIEKTUBY U €ro NPEBBIIICHUH BO BPEMsI BETPOBBIX HAro-
HOB // MexmyHapoaublii cumiio3uyMm «IIpupopHble ¥ CONMaTbHO-9KOHOMHYECKHE
TIOCIIEACTBHS Pa3padOTKH U YNPABICHUS BOIHBIMH PECYPCaMm»: TE3HUCHI TOKIIA/OB,
MockBa, Mait 15-20, 1995. — C. 148-149.

38. I'pysa I''B., Panvrosa .. u dp. O cBA3M KIMMaTHYECKUX AaHOMAIMH Ha
tepputopun Poccun ¢ sBinennem Dnb-Hunabo-lOxHOE Konebanue // Mereoposorus
u rugporormst. — 1995. — Ne 5. — C. 32-51.



354 JTlumepamypa

39. /Ipo3oog O.A. KonebaHusi eCTECTBEHHOTO YBIAXHEHHUS B CBSI3U C AaHAIN30M
aHTPOIOreHHBIX U3MEHEHUH KiIMMara 1 yBiaxxHeHus // Boanbie pecypebl. — 1990. —
Ne 2. - C. 5-15.

40. /lysanun A.M. O mMKIMYECKHX aBTOKoyieOaHHsAX B mpupoje // BecTHux
MI'Y. Cep. 5. 'eorpapus. — 1998. — Ne 1. — C. 14-18.

41. Jyeanun A.M. K NOHUMaHUIO IPUPOABI U BO3MOXKHOCTEH MPOrHO3a KOJe-
6anmii yposHst Kacrimiickoro mopst // Bectauk MI'Y. — 1997, — Ne 2. — C. 13-15.

42. 3axapoe B.®. Mopckue 1p1pl B KiimMatuueckoii cucreme. — CI16: ['mapo-
MmeTeonsaart, 1996. — 214 c.

43. 3ybaxoe B.A. Konebauns ypoBHs Kacmmiickoro mMopsi B reoJOrHYecKOM
MIPOIIUIOM M €ro nporuo3 // Mereoponorust u ruaponorust. — 1993. — Ne 8. — C. 82—
88.

44. N3menenue ypoBHs Kacmuiickoro mopst: pasmen goknama Pocrmmpomera
[IpaBurensctBy Poccuiickoit @enepannn «CTpaTrerndeckuil MporHo3 Ha Mepuo 10
2010-2015 rr. 0 BIMAHUYU OXKHUIAEMBIX H3MEHEHHUH KIIMMaTa Ha OTPAciId S3KOHOMUKHU
Poccun 1 ux MposiBIEHUE B OTJIENIBHBIX PETHOHAX cTpaHbl». — M.: 2005. — C. 31-32.

45. Kasanckuii A.b. BO3MOXHBIA MOJXOA K IPOTHO3Y BO3pACTaHUs YPOBHS
Kacnuiickoro mops // oxnanet PAH. — 1994. — T .338, Ne 4. — C. 531-537.

46. Kay A.JI. O6 u3yueHnu U OleHKEe oOmIel nupKysuun atmocdepst // Me-
Teoponorus u ruaponorus. — 1954. — Ne 6. — C. 13-18.

47. Knuee P.K. TIporaosssie onieHKkn n3MeHeHus yposHs Kacrus // Menumopa-
¥ ¥ BOJHOE X03IUCTBO. — 1994. — Ne 1. - C. 10-11.

48. Kowuopamosuy K.B. AHTpONOTECHHBIC, Teo(pH3MUECKHE W KOCMHUYECKUE
(baxTOpBI U3MEHEHNS IMPKYJISIIMOHHBIX 310X U ypoBHs Kacnus // BoaHsie pecypcsl.
—1994. -T. 21, Ne 6. — C. 623-630.

49. Kocapes A.H., Maxaposa P.E. O06 n3menenusix ypoHs Kacnuiickoro Mmopst
1 BO3MOXXHOCTH UX nporHo3uposanus // Bectauk MI'Y. Cep. 5. 'eorpagus. — 1988.
—Ne 1. -C. 21-26.

50. Kocmsanou A.I'., Tunzbype A.U., Jlebedes C.A. Knumarudeckas U3MCHYU-
BOCTh T'HJPOMETEOPOJIOTHYECKUX MapameTpoB Mopeil Poccum B 19792011 rr. //
Tpyns1 ITO. —2014. — Beim. 570. — C. 50-87.

51. Kpenre A.H., Ilonosa B.B. Konebanus ypoBHs Kacnmiickoro Mops u riio-
OanpHAs TUPKYJSIUS atMocdepsl // MaTepHanbl METEOPOIIOTHYECKNX HCCIIEI0Ba-
HUH. — 1982. —Ne 2. — C. 116-122.

52. Kpuykuii C.H., Menkeno M.®. HekoTopble MOIOKEHHUSI CTAaTHCTHIECKON
TEOpHUHU KoJIeOaHWH ypOBHSI €CTECTBEHHBIX BOJOEMOB M MX IIPUMEHEHHE K HCCIIEIO0-
BaHuio pexxrmMa Kacrnimiickoro mopst / Tpynsl I coBeianust mo peryjiupoBaHUIO CTO-
ka. — M.; JI.: U3g. AH CCCP, 1946. — C. 76-97.

53. Kpuwiowcos B.H. CBs13b CpeJHEMECSIUHOM, CE30HHON M TOJI0BOM TeMIepaTyphl
BO3/lyXa C apKTUYeCKHM KojebanueM // Mereoponorus u ruaponorus. — 2003. —
Ne2.-C.5-14.

54. Kypunenxo O./]., llupoxuu /].K. JJOATOCPOUHBIN IPOTHO3 YPOBEHHOTO pPe-
xmma Kacnmiickoro mopst // Aromaruka. — 1981. — Ne 1. — C. 91-92.

55. Jleonmwves O.K. K Bompocy 0 ITOITOCpOYHOM TMporHo3e ypoBHS Kacrms //
[aneorpadus Kacrmiickoro u Apanbckoro Mopeit B kaitHozoe. U. 1. — M., 1983. —
C.76-77.



Jlumepamypa 355

56. Jlobanos B.B. BnusHue M3MEHEHHUH HCTapeHusi ¢ moBepxHocTH Kacmmii-
CKOTO MOps Ha ero Oynyumii ypoBeHb // Meteoposorust u ruaponorus. — 1990. —
Ne 3. - C. 72-79.

57. Manunun B.H. Tlpobaema mnporaosa yposus Kacnuiickoro mops. — CII6:
PITMU, 1994. — 158 c.

58. Menewxo B.I1., I'onuyvin I'.C. u dp. Pacder cocTaBisromux BoJHOro Oa-
JaHca Ha BojocOope Kacmmiickoro Mopst ¢ momMomipio ancamOusi Mozeneil oomei
mupkyssinnu atmocgeps // UzBectnss PAH. ®AO. — 1998. — T. 34, Ne 4. — C. 591
599.

59. Mewepckan A.B., T'onoo M.II. O CTaTHCTHYECKUX CBEPXIO0ITOCPOUHBIX
IporHo3ax ypoBHS Kacmmiickoro Mopsi ¢ HCIOJIb30BaHMEM KPYITHOMACIITAOHBIX
KITUMAaTHYEeCKUX TapamMeTpoB // [HIpoMEeTeopoNoTHYeCKHe AacHeKTHl IMIPOOIEMBI
Kacmuiickoro mops u ero Oacceitna. — CII6: T'mnpomereomsmar, 2003. — C. 278—
294,

60. Mewepckaa A.B., I'onoo M.II., benauxkuna U.I". Konebanus yposusa Kac-
MUHACKOTO MOPSI B CBS3M C OCOOEHHOCTSAMHU O0IIel upKyIsaiuu atMochepsl B XX
Beke // I3menenus kimuMaTta u ux nocieactsus. — CI10: Hayka, 2002. — C. 180-194.

61. Mewepckas A.B., Mopeacosa B.I'. u op. IHIEKCHl aHTHIUKIOHHYHOCTH
JI.A. Bureinbca 1 UX CBSI3H C TEMIIEpaTypHO-BIaKHOCTHBIM PEXMMOM Ha BoJj0cO0pe
Bounrn // UzBectust PAH. Cepust reorpag. — 2001, — Ne 6. — C. 15-21.

62. Myswines C.B., Ilpusansckuii B.E., Pamkxosuu /[.AI. CToXacTHuecKue Moie-
JIU B MH)KEHEpHOM ruaponoruu. — M.: Hayka, 1982. — 184 c.

63. Haiioenos B.H., Koowcesnuxosa H.A. llpenckazyem nu ypoBeHb mops? //
pupoma. — 1994. — Ne 5. — C. 4-12.

64. Hecmepos E.C. O cBS3U MHAEKCOB KOJEOaHUS UPKYJSIIUU aTMOCchephl 1
ypoBHsi Kacniniickoro mopst / I'mapomereoposiornyeckue acrnekTsl npodiaemsr Kac-
nuiickoro Mops u ero 6acceiina. — CII6: 'mnpomereonsaar, 2003. — C. 323-326.

65. Heugonooos J1.B., Jlo6oe A.JI. u dp. O cBsI31 aHOMaJINH MEPUINOHAIBHOTO
nepenoca Teria B CeBepHOH ATiaHTHKE C siBieHHeM Oib-Hunpo-l0xHOe koneba-
nue // Mereoposnorus u ruznposiorust. — 1999. — Ne 6. — C. 53-65.

66. Ocuxa [1.I"., Mazomeoosa D.®. u dp. YposenHslil pexum Kacrmst u ero
nporuao3 // Tpyaser UI" AHI] PAH. I'eomorusi, MUHEpaIbHO-CHIPHEBEIC U TOTUIUBHO-
SHepreTudeckue pecyperl. — larecran; Maxaukana, 1997. — C. 135-138.

67. Ocuka /[.I" O cytn ypoBeHHOTO pexknMa Kacmmiickoro Mopst u ero mpo-
THO3 Ha 00o3pumoe Oyaymee // Mexmyrapoausiii cummnosuyM «IIpupongssie u co-
[HATbHO-D)KOHOMHYECKHE MTOCICACTBUS pa3paO0TKH U YIIPABJICHUS BOIHBIMH PECYp-
caMm»: T€3UCHI JOKJIamoB, Mocksa, Maii 15-20, 1995. — C. 17-18.

68. Ortuer 0 HUP mo Teme 1.5.1.2 «Pa3paboTka HOBBIX ¥ pa3BUTHE CYILECTBY-
IOLIMX METOIOB M TEXHOJIOTUH ONEpaTHBHOIO JMarHo3a U IMpOrHo3a THAPOMETE0PO-
JIOTHYECKUX IapaMeTpOB MOPCKOW Cpeibl B MHTEpecax 0OecreyeHHss MOPCKHX OT-
pacieli 5KOHOMUKH U 000poHBI cTpaHbl. Pasnen: «MccnenoBanue BogHoro OanaHca
W METOZBI JOJTOCPOYHBIX IPOTHO30B KojeOaHui ypoBHs Kacnuiickoro mops». —
2004. - C. 69-105.

69. Otger o HUP mno teme 1.7.2.3 «McnupITath ¥ MOATOTOBUTH K BHEAPCHHIO
METOJBl U TEXHOJIOTHH aHalM3a M IIPOTHO3a MOPCKHUX THIPOMETEOPOJIOTHIECKUX



356 JTlumepamypa

XapaKTepUCTHK, pa3dpadbotanHbix B 1998-2000 rr.». Paznen I'TU «BeposTHOCTHBIN
mporao3 yposHs Kacnmiickoro mops 1o 2020 r.». — CII6, 2001.

70. OrieHOUHBIN TOKIa] 00 M3MEHEHHSIX KJIMMaTa M UX MOCICACTBUSIX Ha Tep-
putopun Poccuiickoit ®enepanmu. Tom. 1. M3menenust knumata. — Pocrunpomer,
2008. -227 c.

71. Hanun I'H., Juanckui H.A. O cBs3u konebanuii ypoBHs Kacnmiickoro
Mopst u knumara CeBepHoil Atnantuku // M3Bectus PAH. ®AO. — 2014, — T. 50,
Ne3.-C. 304-316.

72. Ilanun I'H., Buipyuarkuna T.FO., Conomonosa U.B. KnumaTtuueckue u3-
MeHeHHs B Apkrrke, CeBepHO ATiaHTuKe, paiione Kacrms u mx B3amMocBs3b //
dyHIaMeHTallbHas U npukiagHas knumaronorus. —2015. —T. 1. — C. 183-210.

73. Pamkosuy J[.A1. O pa3BUTHN BEpOSITHOCTHOW METOIUKHU IPOTHOZUPOBAHHS
YpOBHSI OECCTOYHBIX BOAOEMOB H MPOTHO3aX ypoBHs Kacmmiickoro mops / BoxHsie
pecypcbl. — 1988. — Ne 2. — C. 30-40.

74. Pamkosuu /[.AI. O npenckasyeMOCTH peXHMa YPOBHS OCSCCTOYHBIX BOJOC-
MOB ITPUMEHHUTEBHO K mpobiieme Kacnuiickoro mops / Boausie pecypest. — 1986. —
Ne 5.—-C. 3-10.

75. P/1 52.27.723-2011. HacraBnenue no ciyx0e nporao3os. Pa3zuen 3. Yactp
III. Ciry>x6a MOPCKUX THIPOJOTHYECKUX MPOTHO30B: m3a-¢ 4-¢. — M.: Tpuana ntx,
2011. - 196 c.

76. Pemuszosa C.C., Mseckoe M.C. O mpobiieMe HOITOCPOYHOrO MPOTHO3UPO-
BaHus ypoBHsa Kacnmiickoro mopst // Bognsle pecypebl. — 1995. — T. 22, Ne 3. —
C. 336-342.

77. Poouonos C.H. CoBpeMeHHbIe U3MEHEeHUs KimMarta Kacnmiickoro Mops. —
M.: I'mapometeonsnart, 1989. — 124 c.

78. Pwiuaeos I'H. TIporno3 ypoBHsi Kacnuiickoro Mopsi Ha OCHOBE TaJIeoreo-
rpaduueckux pekoHctpykuui // Bectauk MI'Y. Cep.S. ['eorpadus. — 1994, — Ne 3.
- C. 71-76.

79. Pviuacos I'.U., Bapywenxo A.H. u Op. Ilaneoreorpaduueckue acteKThl
mporHo3a kojebanuil ypoBHs Kacmumiickoro mops / Bomrbie pecypcsl. — 1994, —
T. 21, Ne 5. - C. 500-505.

80. Pymxkoeckas B.A. K Bompocy 0 CBEpXIOJATOCPOYHOM MPOTHO3UPOBAHUU
ypoBHs Kacrmiickoro Mopst ¢ yderom comHeyHoro ¢akrtopa // Tpymer 1O AH
CCCP.-1960.-T. 37. - C. 65-72.

81. Cepebpennuxos M.I"., Ilepsossanckuii A.A. BrIIBIeHUE CKPHITHIX TEPHO-
mmaHoctel. — M.: Hayka, 1965. — 244 c.

82. Caepxpmosrocpodnsle NMporuo3el ypoBHs Kacmwmiickoro mops. — M.: AH
CCCP, 1957. - 68 c.

83. Ceumoy A.A. YpoeHnHnslii pexxum Kacnuiickoro mopst o naneoreorpagu-
4yeckuM JaHHbIM // Bomubie pecypcebl. — 1997. —T. 24, Ne 1.— C. 13-22.

84. Ceumou A.A. Konebanus ypoHs Kacmuiickoro Mops B IUICHCTOICHE
(xmaccudukanus U cucteMatuueckoe onucanue) // Kacnmiickoe mope. ITameoreo-
rpadus u reomopgoiorus. — M.: Hayka, 1991. — C. 5-100.

85. Cuoopenxos H.C. XapakrepucTHKH siBicHus H)kHOE KoyieOaHue — Diib-
Hunbo // Tpynst ['mppomernentpa Pocenn. — 1997. — Bem. 316. — C. 31-41.



Jlumepamypa 357

86. Cuoopenxos H.C., Illgeiixuna B.M. VI3MeHeHNEe KIMMATHYECKOTO PeKUMa
6acceiina Bonru n Kacnmiickoro Mopst 3a nocneanee crojerue / BoaHsie pecypesi.
—1996. - T. 23, Noe 4. — C. 401-412.

87. Cmupnos H.II., Bopobwves B.H., Kauanos C.FO. CeBepo-ATIaHTHYECKOES
konebanue u kiaumar. — CI16: M3-so PITMY, 1998. — 122 c.

88. Cmupnosa K.M. Bonublii GamaHc ¥ TOITOCPOUHBIN MporHo3 yposHs Kac-
nmiickoro mops // Tpynst 'unpomernentpa CCCP. — 1972, — Bem. 94. — 123 c.

89. CoBpeMEHHBII 1 MEePCHEKTUBHBIN BOJHBIM M COJEBOH OallaHC IOXKHBIX MO-
peit CCCP // Tpynst TOMH. — 1972. — Bein. 108. — 236 c.

90. Conosvesa H.H. VccnenoBanne 3aBUCUMOCTH KoJiebaHuil ypoBHsa Kacrmii-
CKOT'0 MOp#I OT coHewHOH aktuBHOCTH. — CI16: M3-Bo PTTMY, 2004. — 70 c.

91. @ponos A.B. MonennpoBaHie MHOTOJIETHUX KoyebaHuit ypoBHs Kacrmii-
ckoro Mopsi: Teopus u npuioxenus. — M.: TEOC, 2003. -174 c.

92. Hluxnomanos U.A., I'eopeuesckuii B.IO., Esicoé A.B. BeposTHOCTHBIN Tpo-
rHo3 ypoBHs Kacnuiickoro mops // I'mapomereoponoruueckue acreKThl IpoodIeMbl
Kacmuiickoro mopst u ero 6acceiina. — 2003. — C. 327-341.

93. Huxnunckuii 3.M. O BO3MOXHOCTH IpPOTHO3a H3MEHEHUH KIMMara U
ypoBHs Kacnmiickoro mMopst pa3inmyHoi 3abnmaroBpemeHHoctr // M3Bectus AH As.
CCP. Cep. Hayku o 3emiie — 1976. — Ne 3. — C. 13-25.

94. lnamun 5.A. CBepxnonarocpodsslii mporao3 yposus Kacmuiickoro mopst //
HsBectrst BI'O. — 1962. — T. 94, Bein. 1. — C. 26-33.

95. Hlnumnuxos A.B. 3akoHOMepHOCTH KoJjeOaHwst ypoBHs Kacmus B cBs3H C
M3MEHYMBOCTBIO OOIIeH yBIAKHEHHOCTH MaTepukoB CeBepHOro momymapus //
CBepxaoarocpoyHsie MporHo3bl ypoBHs Kacmuiickoro mops. — M., 1957. — C. 23—
47.

96. Diicencon M.C. bynymee Kacnmiickoro mops // IIpodnemsr Kacnuiickoro
Mopsi: Beecoro3noe corernanue mo npobieme Kacmuiickoro mopsi. — baky, 1963. —
C.24-28.

97. Dneunou H., Jocopoxcu @. lpeanonaraempie n3mMeHeHus ypoBHs Kacrnii-
ckoro Mops B XXI Beke Ha ocHoBe coBpeMeHHbIX Mojeneid OLIAO // Becthuk Kac-
must. — 2006. — Ne 3. — C. 66-72.

98. Arpe K., Leroy S.4.G. The Caspian Sea level forced by the atmospheric cir-
culation as observed and modeled // Quat. Int. — 2007. — Vol. 173-174. —
P. 144-152.

99. Arpe K., Leroy S.A.G. et al. Impact of the European Russia drought in 2010
on the Caspian Sea Level // Hydrol. Earth Syst. Sci. — Vol. 16. P. 19-27. —
www.hydrol-ears-syst-sci.net/16/19/2012/. — doi: 10.5194/hess-16-19-2012.

100. Apre K., Bengtsson L., Golitsyn G.S. et al. Connections between Caspian
Sea level variability and ENSO // Geoph. Res. Let. — 2000. — Vol. 27, No. 17. —
P. 2693-2696.

101. Arpe K., Roechner E. Simulations of the hydrological cycle over Europe:
Model validation and impacts of increasing greenhouse gases // Adv. Water Res. —
1999. — Vol. 23. - P. 105-119.

102. Apre K., Bengtsson L., Golitsyn G.S., Mokhov LI, Semenov V.A.,
Sporyshev P.V. Analysis and Modeling of the Hydrological Regime Variations in



358 JTlumepamypa

the Caspian Sea Basin // Doklady Earth Sciences. — 1999. — Vol. 366, Ne 4. —
P. 552-556.

103. Elgiundi N., Giorgi F. Projected changes in the Caspian Sea level for the
21st century based on the latest AOGCM simulations // Geophy. Res. Letters. —
April 2006. — Vol. 33. — P. L007006.

104. Fraedrich K. An ENSO impact on Europe? // Tellus. — 1994. — Vol. 46A.
—P. 541-552.

105. Hoerling M.P., Ting M.T. Organization of extratropical transients during
El- Nifio // J. Climate. — 1994. — Vol. 7. — P. 745-766.

K riaBe 9

1. A6ysapos 3.K., [[ymanckas U.0O., Hecmepos E.C. OniepaTHBHOE OKEaHOTpa-
¢uueckoe obcyxkuBanue. — M.; Oouunck: UT'-COLIMH, 2009. — 287 c.

2. benunckuii H.A. Mopckue THIpOMETEOPOIOTHIEeCKUe HH(POPMAITUK U TIPO-
rHo3bl. — JI.: I'mapomereonsnat, 1956. — 254 c.

3. Boyden K. ®usnueckas okeaHorpadus npuOpexssix Boa. M.: Mup, 1988. —
324 c.

4. Byxapuyein [1.[. BrusHIE MTOPMOBEIX HATOHOB Ha paboTy MPHOpPEKHBIX
HedrenpomsiciioB CesepHoro Kacmms // Marepuansl k. Bcecoro3Hodl HaydHO-
MIPaKTHYECKOI KOH(EpeHINH «DKOJIOTHS M BO3AEHCTBHE IPUPOIHOTO r'a3a Ha Opra-
HU3MY, Actpaxanb 19-23.09.1989 . - C. 3.

5. Bepouyxas O.A. I'naponuHaMA9ecKuii METO IIPOTHO3a CHHONITHYECKIX KO-
neGaHuil ypoBHs M TeueHni Kacnuiickoro mopsi: aucceprauus ... kKanauaara ¢us.-
MaT. Hayk: 25.00.28. — M., 2004. — 175 c.

6. Bepouyras O.A., 3unvbepumenin O.H., Ilonos C.K., Jlo6os A.JI. O pe3yiib-
TaTax OINEPATHBHBIX HCIIBITAHUI TEXHOJIOTMU KPaTKOCPOYHOT'O TPOTHO3a YPOBHS
Mopst 1 Teuenunit B Kacnimiickom mope // Madopmanmonustii coopruk Ne 31. — 2004.
—C.70-84.

7. Bepouyxasn O.A., 3unvbepumenin O.U., Ilonoe C.K., Jlobos A.JIl. Metoxn
KpPaTKOCPOYHOTO I'MIAPOJMHAMHYECKOTO MTPOTHO3a IITOPMOBBIX HATOHOB B CEBEPHOM
gacth Kacmmiickoro Mops W pe3ynbTaThl ero ucnbiTanuid // MHQOpManunoHHBINA
coopHuk Ne 29. —2002. — C. 76-89.

8. Bonvyuneep H.E., [Iackoeckuii P.B. Teopus menkoi Bogsl. OxeaHOIOTHYE-
CKHE 3a/1a4¥ ¥ YUCIIeHHbIe MeTosl. — JI.: 'mnpomereomsaar, 1977. —207 c.

9. I'epwmanckuti H./[. Hekotopsie 0cOOEHHOCTH pelibedha BOJHOI MOBEPXHO-
CTH TIpU HaroHax W CrOHaX B OTMEJBIX paiioHax Mopsi (Ha mpumepe CeBepHoro Kac-
nus // Tpynet TOUH. — 1971. — Bem. 104. — C. 82-95.

10. I'epwmanckuii H./]. O 3aToruennu 3ananHoro 6epera CesepHoro Kacnus
/I C6. pabot Actpaxanckoit 3I'MO. Bem. 2. — M.: I'mapomereousmar, 1980. —
C. 3040.

11. I'epwmanckuti H.J{. OcoOCHHOCTH CTOHHO-HATOHHBIX KOJEOaHUH YpOBHA
BOJIBI B YCTheBOM B3Mopke Bomru // Tpynst TOUH. — 1973, — Bem. 116. — C. 131-
145.

12. I'emman U.@. OUBIT UCMONB30BAHUS THAPOJMHAMUYCCKON MOIETH st
pacdetoB croHoB W HaroHoB B CeBepHoMm Kacmmm // Tpymer 'mopomeriientpa
CCCP. - 1981. — Bem. 241. — C. 40-48.



Jlumepamypa 359

13. Bunvbepumerin O.HU., Bepouyxas O.A, Ilonos C.K., Jlobos A.A. Meton
MIPOTHO32 IITOPMOBBIX HaroHOB u1s CeBepHoro Kacrmst Ha OCHOBE TaHHBIX PETHO-
HaJbHOM Mozenu atMocdepsl / ['MIpoMeTeopoIornYecKiue acteKThl MPoOIeMBbl
Kacmuiickoro mops u ero Oacceitna. — CII6: I'mnpomereomsmar, 2003. — C. 342—
350.

14. Sunvbepwmenin O.HU., Yymaxos M.M., [lonos C.K., Cagponos I'.®. Meton
pacyera 3KCTpeMalIbHBIX XapaKTepuCcTUK ypoBHs Mopsi B CeBepHoM Kacrmu // Bon-
Hble pecypcesl. — 2001. — Tom. 28, Ne 6. — C. 692-700.

15. Hexuna H.A. TIporHO3UpOBaHUE OMACHBIX CTOHHO-HATOHHBIX SIBJIICHUH IS
paiionoB HedrenoObuu Ha Kacnimiickom mope. — Kasruzapomer, 2007. — 5 c.

16. Usxuna H.M. BriusHue CrOHHO-HATOHHBIX SBICHUH HA TPOIECCHI 3arpsi3-
HEHUs OKpy»xkaromied cpeapl [Ipukacnuiickoro peruona // ['mapoMereoponorus u
skostorusi. — 2000. — Ne 2. — C. 156-162.

17. Hexuna H.HM. OusiT npuMeHeHns TuapoauHamudeckoit mogenn MIKE 21
JUISL IPOTHO3MPOBAHUSI CTOHHO-HArOHHBIX siBeHHH Ha Kacrimiickom mope // T'unpo-
MeTeopostorHst v dKkoorust. — 1998. — Ne 12, — C. 105-112.

18. Hencen X.P., Hskuna H.H., Cmpoesa T.II. HeKoTOpBIE Pe3ysIbTaThl TECTH-
POBaHMS CHCTEMBI NPEAYIPEKACHIS IITOPMOBBIX HaroHoB Ha Kacrmiickom mope //
I'uapomereoponorus u 3xonorus. — 2002. — Ne 1. — C. 71-78.

19. Kan C./. MeTton KpaTKOCPOYHOTO IPOTHO3a YPOBHS ceBepHOoU yactu Kac-
miickoro Mopst // Tpymer LHUIL. — 1948.— Bemr. 3(30).— C. 3-50.

20. Kapaxaw A.H1. Meton npeackazaHui KpaTKOCPOUHBIX MU3MEHEHUH ypOBHS
BO BHYTPEHHHUX MOpsx // Mereoponorus u ruaponorust. — 1939. — Ne 3. — C. 78-82.

21. Kowwunckuu CJ[, Puickosa JILM. YcnoBusi HaBOOHEHHS B CEBEPO-
3anagHoM Kacrnimm 10-13 HostOpst 1952 r. // Tp. 3anCu6HUU. — 1980. — Bem. 9. —
C. 63-75.

22. Jloces B.M. T'moponnHamudecKas KOHEYHO-Pa3HOCTHAs MOJCNb PETHO-
HanpHOTO TIporHo3a Ha OBM CRAY // Tpyasr ['mapomeriientpa Poccuu. — 2000. —
Brm. 334. — C. 69-90.

23. Oscuenxo C.H. Pacder mTOPMOBEIX HarOHOB B A30BCKOM Mope // Meteo-
pousorus u runposuorus. — 1977. — Ne 4 — C. 76-81.

24. [lonos C.K. MopenupoBaHue KIMMaTHYECKOM TEpMOXaTUHHON IUPKYIIs-
uuu B Kacrimiickom mope // Meteoponorust u runponorus. — 2004. — Ne 5. — C. 76—
84.

25. Tlpoext «Mops». I'unpomereoponorust u rugpoxuMus mopeil. Tom. VI
Kacnuiickoe wmope. Beoin. 1. T'mapomereoponorudeckue ycnosusi // Ilox pen.
@.C. Tepauena, A.H. Kocapepa, A.A. Kepumona. — CI16: 'mapomereonsnat, 1992.
-359c.

26. PJ1 52.27.723-2011. HacraBnenue no ciry:x6e mporHo3oB. Pazgen 3. Yacts
III. Ciry>x0a MOpPCKHX THIPOJIOTHYECKHX NMPOTHO30B: m3a-¢ 4-e. —M.: Tpuana arx,
2011. - 196 c.

27. PI1 52.88.699-2008. ITonoxxeHue o Mopsyike NEHCTBUM yupex ASHUN U Op-
TaHU3alui IpU yrpo3e BO3HHUKHOBEHUS M BO3HMKHOBEHHMH OINACHBIX MPUPOIHBIX
sBIeHU. — PenepanbHas CiIyk0a M0 THAPOMETEOPOJIOTHH M MOHHUTOPUHTY OKpY-
xaroreit cpensl (POCITMAPOMET). — Mockaa.- 2008. — 33 c.



360 JTlumepamypa

28. PykoBOACTBO IO MOPCKHMM THIpoJorudeckum mporHozam // Ilox pen.
3.K. Abyzsposa. — CI16: 'mapomereonzaar, 1994. — 525 c.

29. Capxucan A.C., Jemun FO.JI. u Op. MeTozp! ¥ pe3ysbTaThl pacueTa UPKY-
Jsiuuu Boa Muposoro okeana. — JI.: Tuapomereounsaar, 1986. — 151 c.

30. Cxpunmynos H.A., I'openuy O.B. BeTpoBble HATOHBI U CTOHBI Y 3aIM1aJHOTO
mobepexns CesepHoro Kacmms // Tpyast TOUH. — 2000. — Bem. 207. — C. 204-223.

31. Cxpunmynos H.A. K pacyery MakCHMalbHBIX CTOHHO-HaroHHbBIX KoJyieba-
Huit ypoHs Kacrmiickoro mops // Tpyast TOUH. — 1967. — Bemm. 80. — C. 46-61.

32. VerbeBas o6macth Bonru: ruaposoro-Mop@oiorndeckue mpoIecchl, pe-
KM 3arps3HSIONINX BEIIECTB U BIMsHUE Kosiebanuit ypoBHs Kacnuiickoro mopst //
Hox pen. B.®. INononckoro, B.H. MuxaiinoBa, C.B. KupssaoBa. — M.: TEOC,
1998. — 165 c.

33. @omuna H.J]. XapakTepucTUKa CTOHHO-HAarOHHBIX YPOBHEH Y 3amagHOTo
nobepexbs Kacrmitickoro mopst // C6. pabor bakunckoit 'MO. — 1967. — Boin. 3. —
C. 30-34.

34. @omuna HJ]. O cBsa3u BeTpa u ypoBHs B paiioHe Cpeanero u HOxxHOro
Kacmmus // C6. pabot bakunckoit IMO. — 1968. — Beim. 4. — C. 61-67.

35. Lllepememesckasa O.H. IIporHo3sl HENMEPUOANYECKUX U3MEHEHUH ypOBHS
Kacmmuiickoro mopst / Meteopomnorust u rugpoinorus. — 1964. — Ne 9. — C. 33-37.

36. Llusapesa C.I1., Hexuna HU., Cmpoesa T.11., Bacenuna E.J. Pacuer Bet-
POBBIX HAarOHOB Ha Ka3axXCTaHCKOM IoOepexse Kacrmuiickoro Mopst Ha OCHOBE MO-
nemn MIKE-21 // COopHHMK NTOKJIaI0B MEXAYHApPOJHOIO HAyYHOTO CEMHHApa IO
9KOJIOTHYECKUM TpoOiieMaM MpHUKacIuiickoro pernona, Poccmst, Mocksa, 1-3 ne-
kabps 1999. — C. 14-16.

37. llImoxman B.5. BeTpoBble HATOHBI U TOPU3OHTANbHAS IUPKYJIAUS B 3a-
MKHYTOM MoOpe HeOombloi riryounsl // M30pannslie Tpyabl no ¢usuke mopst. — JL.:
T'unpomereonsnat,1970. — C. 173-198.

38. Backhaus J.O, Hainbucher D. A finite difference general circulation model
for shelf seas and its application to low frequency variability on the north Europian
shelf / Three-dimensional models of Marine and Estuarine dynamics // Ed. J.C.J.
Nihoul, B.M. Jamart, Els. — Amsterdam: Elsevier Science Publishers B.V., 1987. —
P. 241-244.

39. Dobroliubov S., Arkhipkin V. et al. High-resolution retrospective analysis
of storm surges in the North Caspian Sea based on numerical simulation // Geoph.
Res. Abs. —2013. — Vol. 15.- EGU2013-7572.

40. Fang G, Ichiye T. On the vertical structure of tidal currents in a homogene-
ous sea // Geoph. J. Roy. Astr. Soc. — 1983. — P. 65-82.

41. Flather R.A., Heaps N.S. Tidal computation for Morecambe Bay // Geoph.
J. Roy. Astr. Soc. — 1975. — Vol. 42. — P. 489-517.

42. Hansen W. The reproduction of the motion in the sea by means of hydro-
dynamical-numerical methods // Mitt. Inst. Meereskunde, Univ. Hamburg. — 1966. —
No. 5. - 57 p.

43. Heaps N.S. On the numerical solutions for tides and storm surges / Mem.
Soc. Roy. Sci. — Liege. — 1972. — Vol. 2, No. 2. — P. 143-180.

44. Kalnay E., Kanamitsu M., Kistler R., Collins W. et al. The NCEP/NCAR
40-Year Reanalysis Project // Bull. Amer. Meteor. Soc. — March 1996. — P. 437-
471.



Jlumepamypa 361

45. Kochergin V.P. Three-dimentional prognostic models / Three-dimentional
coastal ocean models // Ed. N.S. Heaps: Coastal and Estuarine Science. — 1987. —
Vol. 4. — P. 201-208.

46. Murty T.S. Storm surges — meteorological ocean tides // Can. Bull. Psh. Sci.
—1984. - 897 p.

47. Oey L.Y., Mellor G.L., Hires R.I. A three-dimensional simulation of the
Hudson-Raritan estuary. Part 1. Description of the model and model simulations // J.
Phys. Oceanogr. — 1985. — Vol. 15, No. 11. —P. 1676-1692.

48. Ryabinin V.E., Zilberstein O.1. Numerical prediction of storm surges — a re-
view // Storm Surges. Report. — 1996. —No. 799. — P. 1-62.



365

[Tpunoxenue 1. F'mapoMeTeopo1orudecKknii 010/1JIeTEHb
I'mppomeruentpa Poccuu. Yposens Kacnmii-
CKOI'0 MOPS U MPOTrHO3bI €r0 U3MEHEHNH

®EQEPAINBHASA CNMYXBA NO MMAPOMETEOPOJIOTMY U MOHUTOPUHIY OKPYXKAIOLLEEW CPEQbI

®EEPAINbHOE rOCYAAPCTBEHHOE BIOAXETHOE YYPEXOEHUE
F'MAPOMETEOPOTIOrMYECKMN HAYYHO-UCCINEQOBATENLCKUN LIEHTP
POCCUUCKOWU ®EOEPALIUN

ISSN 0013 — 3612

rMMAPOMETEOPO/IOTMYECKMIM BIONNETEHD Ne 36

YPOBEHb KACMUMICKOrO MOPS U MPOTHO3bl EFO U3MEHEHUA

CocrasneH 28 anpensa 2014 .

1. XapaKTepucTuKa rogosoro xoaa yposHsa B8 2013 r.

B 2013 r. cpegHuit rogoBoli ypoBeHb KacnuiicKoro mMops no CPaBHEHWIO CO CPpeaHVMM FoA0BbIM
ypoBHem 2012 r. NOHMU3UACA HA 5 CM M JOCTUT OTMETKM -27,62 m abe (38 cm).

MaKcumanbHana oTMeTKa ypoBHs -27,44 m abc (56 cm) Habatoganace B Utone, MUHUMaNbHaA -27,74
m abc (26 cm) — B aekabpe.

Mo cpaBHEHWUIO C MMHMMAIbHBIM CPEAHUM FOL0BbIM YPOBHEM, Habntogaswmmesa B 1977 .
(-29,03 m abc), B 2013 r. ero npesbiweHne coctasnno 141 cm.

B Tabn. 1 npuBeaeHbl cpefHMe MecsAvHble YPOBHM (CM) Mo 7 NyHKTam v no mecauam 3a 2013 r., a
TaKXe cpegHue rogoBble YPOBHM NO 3TUM NyHKTaM M No Bcemy mopto 3a 2013, 2012 v 1977 rr.

2. MNporHo3 xoga cpefHero MecAYHOro ypoBHA mopa no mecauam Ha |-V ksaptanbl 2014 r. 1 Ha
AHBapb-anpenb 2015r.

OXXMAaemblii Xo4, CPeAHUX MECAYHbIX 3HAYEHUIA YPOBHA MOPA C Mas Mo Aekabpb 2014 r. u ¢ aHBapa
no anpensb 2015 r. npeacTasaeH B Tabn. 2. CornacHo naaHWpyemomy obbemy c6pocoB BOAbl B HUMKHMIA
6bed Boarorpaackoit MIC so Il kBapTane 2014 r. pacyeT U3MeHeHW YPOBHSA BbINOHEH No ero Haubonee
BEPOATHOMY 3HaueHMIo (87,9 KM3) € yueToM BOAHOCTM Apyrux pek, Bnagatolumx B Kacnuiickoe mope.
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Mo cpaBHeHMIO co cpegHMM roaoBbiM ypoBHem 2013 r. B 2014 r. oxKmaaeTca ero noHU»KeHne Ha 5—

10 cm.

Ipadukmn xoaa GaKTUUECKUX U OXULAEMbIX YypoBHEN MopA B 2013—-2015 r.r. nokasaHbl Ha cTp. 3.

3. ®0oHOBbIV NPOrHO3 U3MEHEHWI YPOBHSA Ha 6 neT

CornacHo NPOrHocTMYeckon oueHke 4o 2016 r. 0XKMAAETCA NOHWMKEHUE CPEAHEro YPOBHA MOpPS No
OTHOLWEHUIO K cpeaHemy ypoBHto 2010 r. Ha 11 cm. Hanbonee BepoATHOE 3HaYeHWe CpesHEero ypoBHA B
2016 r. cocTtaBuT -27,28 m abc uamn 72 cm OTHOCUTENIbHO eAMHOro Hyas Kacnuiickoro mops, paBHOro -

28,00 m abc.
Tabnvua 1
MyHKT 2013 . CpefHuii ronosow
ypoBeHb
T Tw v [ve v e Jvin [ [x o [xi [xi 2013 2012 [1977
Baky 41 43 49 51 61 70 70 67 63 54 54 49 56 60 -92
HedTaHble 46 49 49 55 62 76 79 77 63 56 45 47 59 62 -106
KamHn
Maxaukana 18 22 27 27 45 44 46 42 34 25 25 12 30 42 -102
DdopT- 32 35 39 45 51 61 59 55 48 40 39 36 45 50 -97
LLleByeHKo
Kyyan-Mask 14 13 16 22 28 37 43 35 29 20 14 12 24 22 -114
TypkmeHbawm | 18 18 22 29 39 46 51 46 36 22 17 17 30 26 -94
Kapa-boras- 18 14 21 26 34 42 43 35 29 20 14 12 26 28 -113
Fon
CpepgHui 27 28 32 36 46 54 56 51 43 34 30 26 38 43 -103
ypoBeHb
Tabnuvua 2
MyHKT 2014r. 2015
dPakTyeckuin OXnaaemblil ypoBeHb Cpea.| Oxupaembiii ypo-
ypoBeHb roa. BEeHb
| Il 1] v v vi vl Vil IX X Xl X | 1] 1] v
Baky 49 47 47 51 56 65 60 52 42 35 32 32 47 |32 35 38 43
HedtaHbleKamun| 44 44 43 47 52 62 58 52 42 34 32 32 45 |32 34 36 39
Maxaukana 26 31 28 30 35 45 42 37 32 27 26 26 32 (26 29 34 38
dopT-LeBueHko | 33 34 37 36 41 49 45 38 32 27 25 25 35 (25 27 30 34
Fysnbl-Mask 8 7 8 14 18 27 24 20 11 3 1 12 0o 2 5 10
TypkmeHb6aLwwm 16 10 17 22 26 34 30 23 12 2 17 |2 4 7 11
Kapa-boras-lfon 13 9 13 18 22 31 30 24 15 8 6 6 6 (6 8 12 17
CpepHwuii ypo- 27 26 28 | 31 36 45 42 36 27 20 18 18 | 30 |18 20 23 27
BEHb

MpvmeyaHwua: B Tabanuax 1 v 2 3Ha4eHUA ypoBHA AaHbl B CM Hag, eOUHbIM Hysiem Kacrnuiickoro mops,
paBHbIm -28,00 m abc.
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Xon chaKTHYECKHX CpeAHEMECAYHEX ypoeHed Kacnuickoro mops B 2013r. v nporvoctiyecknx ypoered 8 2014r. v e 1 kpaprane 2015r.
YpopeHb [cM
58

54
50 /
5 N
2 [/
38 AV N N

\ Cpen.roa. 2

34

30 \ pen. roa. 1

26
22 \

18

16

1 2 3 4 5 6 7 L] ] 10 1 12 1 2 3 4
Mecauuw
2013, 2014 roau 2015 ron

—— 1 OXHAAEMBIA X0 CPENHHX MECAYHLX yPoBHEA B 2014 1. H 0XXHNAEMEIA CPENHHA ronoBoH ypoeeHs B 2014 1.

—— 2 DPaKTHYECKHA X0A CPEAHHX MECAYHBIX YPoBHEA B 2013 rony H (pakTHYECKHA CPEAHHA rON0BOA YpoBeHs B 2013 1.
— 3 OXHnaEMLIH X0N CPEAHHX MECAYHBIX YDOBHEH B sHBape - anpene 2015 .

Oupektop ®IBY «mppomeTtueHTp Poccnn» P.M.BunbdaHp,

Mocksa, b. MpeaTeyeHckuii nep., 9-13. SreY «fmapomeTueHTp Poccumn»
Pep. H.l'. exkHeBa. T. 30. 3ak. 28.VI1.2014.
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PI'TI «<KKABT'UAPOMET». ExxeHeesibHbIN
orieTens o Kacnumiickomy Mopio

MHMWHUCTEPCTBO OHEPI'ETUKH
PECITYBJIMKU KA3AXCTAH
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BronneteHb no Kacnuiickomy mopto Ne 17
29 anpensa 2016 2., nAMHUya

Kocmuueckuii cHumok Kacnuitickoro mops, 25 anpens 2016 .
«MODIS Rapid Response Project at NAGA/GSFC»
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OB30P
cocmosHuA ypoeHsa mops 3a 21-27 anpena 2016 a.

CpeaHee 3Ha4yeHWe ypoBHA Kacnuiickoro mops B ero ceBepHol 4acTu No AaHHbIM MOPCKMUX CTaH-
umii 1 noctos Kasrmgpometa: M MNewHow, MIT Hanb6ai, Ml Kynanbl octpos u MI TioneHuii ocTpos
(Pocrmgpomet) cOOTBETCTBOBAIO OTMETKE MUHYC 27,84 M, NPU CTOHHO-HArOHHbIX AB/EeHMAX Habaoganca
noabem ypoBHA A0 OTMETKM MUHYC 27,52 M 1 cnag A0 OTMETKM MUHYC 28,17 m.

B CpeaHem Kacnuu no gaHHbim MIT @opT-LUesyeHko, MI™ Aktay, MI'T1 ®eTncoso u Pocrugpomera
(Ml Maxauykana) cpeaHee 3HayeHue ypOBHA MOPA COOTBETCTBOBA/NO OTMETKe MUHyC 27,90 m, npu
CrOHHO-HArOHHbIX ABAEHUAX Haba4anca NogbeM YPOBHA A0 OTMETKU MuHyC 27,70 m, u cnag Ao oT-
MeTKN MUHyc 28,09 m.

BtonneTteHb cocTaBNEH B YyNPaBAEHUMN TMAPOMETEOPOIOTMYECKUX
nccneposanHuii Kacnuitickoro mops
Appec: 050022, AnmaTbl, np. Abas 32, Ten. 2 55 84 06;
e-mail: caspian_almaty@mail.ru, kaspy@meteo.kz

nPoOrHo3’
ypoeHA mopsA Ha 28 anpens- 3 maa 2016 a.

B CesepHom Kacnuu (puc.2) okmpaetca konebaHue ypoBHA MOPA OKONO OTMETKU MUHYC 27,93
M. Mpn CrOHHO-HaroOHHbIX ABNEHUAX BO3MOXEH NOABEM YPOBHA MOPA [0 OTMETKM MUHYC 27,61 m u ero
NOHW}KEHME [0 OTMETKU MUHYC 28,18Mm.

B CpeaHem Kacnum (puc.3) okupaertca KonebaHne ypoBHA MOPA OKOJI0 OTMETKU MUHYC 27,81 m
C MaKCMMa/ibHbIM NOABEMOM [0 OTMETKU MUHYC 27,77 M U MUHUMA/IbHBIM CMAaZ0M A0 OTMETKN MUHYC
28,04 m.

Kputepun onacHOCTU CrOHHO-HaroHHbIX ABNEHUIM Ha ceBepo-BOCTOYHOM noGepe)Kbe

YpoBeHb mops, Xapaktepuc- MNMocneacteua
m** | cm, Hag ypoBHeM mops TUKa***
muHyc 28,00 m
-27,45 55 KpUTUYECKUIA 3aTonneHue nobepexbs
005 Km
§ -27,35 65 onacHbl 3aTonsieHue u nogronneHue gamb u
2 noctpoek Ao 10 km
-26,85 115 ocobo 3aTonsneHue nobepebsa 6onee 10
onacHbIN KM, paspylieHne gamb 1 nocTpoek
-28,55 -55 KpUTUYECKUIA YXyAlueHne yCnoBUIA NnaBaHma
MasbIX CyA,08
z -28,65 -65 onacHblI YXyALleHWe yCA0BUIA NnaBaHus
o ManbIx u
© CcpefHUX cyoB
-29,00 -100 ocobo cy4a MOryT OKasaTbcA
onacHbIN Ha menu

*PacyemHble XapakmepucmuKu Moay4eHs! npu ucrnons308aHUU 2udpoouHamuvecko2o mooyna MIKE
21 flamcKozo 2udpasnu4ecko20 uHcmumyma, adanmuposaHHozo 8 PIT1 «Kasaudpomem» K ycnosuam
Kacnulickozo mops. lNpu pacyeme ucnonb3o8anucs 0aHHbie HabawoeHuli 3a yposHem mopsA (puc. 1) u
yucneHHelli npoeHo3 bapu4eckozo noas Ha 24-120 4.

**Mpu onpedeneHuu XapaKkmepHbIX OMMEMOK yYUMbI8AsUCL eCMHbIe YCA0B8US.

***Kpumuyeckul — 50 % obecneyeHHocmu, onacHelli — 25 % obecrneyeHHocmu, 0cobo onacHbil — 4 %
obecrie4eHHOCMU 8bICOMbI HO20HA U c20HA. Pacyem 6bin nposedeH 3a nepuod 1940-2015 22. no OaH-
Heim M lMewHod.
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I'lpozuocmuuecxue 3HA4YeHUA C20HHO-HA20HHbIX KonebaHuli ypoeHAa mopA

8 Pa3AuUYHbIX NYHKMax Ka3axcmaHcKoz20 nobepesxcon
Ha 28 anpens — 3 maa 2016 a.

HasBaHue MaKkcnmym MuHUMym CpeaHui
NyHKTa YPOBEHb, nata, sBpems, CIB” YPOBEHb, Aata, Bpems, ypoBeHb,
cm c™ cre* c™
(m.abc) (m.abc) (m.abc)
CesepHbili Kacnuii
Hanbaii 29 2016/04/30 21 2016/04/28 25
(-27,71) 09:00:00 (-27,79) 12:00:00 (-27,75)
MNewHom 39 2016/05/03 8 2016/05/02 25
(-27,61) 11:00:00 (-27,92) 04:00:00 (-27,75)
KapatoH 7 2016/05/02 -11 2016/04/30 -1
(-27,93) 02:00:00 (-28,11) 20:00:00 (-28,01)
Kanamkac 7 2016/05/01 -8 2016/04/30 1
(-27,93) 00:00:00 (-28,08) 13:00:00 (-27,99)
Kynanbl -7 2016/05/03 -18 2016/04/29 -13
(-28,07) 08:00:00 (-28,18) 14:00:00 (-28,13)
TioneHuin 20 2016/05/03 -3 2016/04/28 8
(-27,80) 12:00:00 (-28,03) 18:00:00 (-27,92)
CpedHuii Kacnuii
®dopr-LLeBueHKo 15 2016/05/02 4 2016/04/29 11
(-27,85) 08:00:00 (-27,96) 12:00:00 (-27,89)
AkTay 1 2016/05/01 -4 2016/04/28 -1
(-27,99) 10:00:00 (-28,04) 12:00:00 (-28,01)
®deTtncoso 23 2016/05/01 15 2016/04/29 19
(-27,77) 12:00:00 (-27,85) 00:00:00 (-27,81)
Maxaukana 14 2016/05/03 5 2016/04/30 9
(-27,86) 12:00:00 (-27,95) 17:00:00 (-27,91)

CrB* - cpegHee rpuHBMYCKOE Bpems
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