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MccIeNoBaHN OCHOBHHE (JAKTOpH, BIMALWME HA W3MeHeHue KikMara
Cpeiiedt A3uu. BuABIEHH TNEPUOAHUHOCTH B W3MEHEHHWAX KIuMara ce-
BEPHOrQ noJivmapus ¥ peruoHallbHOrO KiIuMaTa CpenHen Asun.

Jlaht OLIEHKM BO3MOXHHX M3MEHEHHH IO 2006 rnnakcpenﬂeﬂ rojio-
BOW TeMNepaTypH BO3JlyXa CeBepHOro noaywapusi ¥ B PErMOHE CpeniHen
ASUM, TIOBTODPAEMOCTHM OCHOBHHK THMNOB CHHONTHYECKMX TNpoleccos, Io-
JOBHK CYMM OCAIIKOB, TepMMUYECKMX W BOJHHX PecypcoB B 30HE popMU-
pOBaHMA M JPYTMX XapakTepUCTHK KIuMaTa CpenlHel A3UM. “

IS CNeudanucToB, HWHTepecylWMXCcHd npobieMaMd KojJeOaHuh U U3~
MEHEeHUl KauMarTa.

?pTa OCHE WKJIWMMHMHT V3rapuliura TabCHp KWJyBUM ACOCUR (aK-
Topaap ypraiuarad. WMMONuWM ApUM WIAp Ba Ypra Ocué PErHOHAN HUKJIU-
MHHUHT 7[AaBPUA V3rapumi¥ aHukKaaHnu. lluvoanun spuM map Ba YpTa OCH-
éna ypraua WUIIWK XapopaTW, AacOCHHA CHHONTUK XapaeHIapHUHI' TaK-
pOpJaHWUKM, WWIEMK 6FMHIApP WMFUHAUCH, TEepMUK Ba CYB pecypclaph
Ba Ypra Ocué WKIAMMUHUMHT Goutka TaBcubaapupa 2008 duarauva Oyaqmy
MyMKHMH Oyarad yarapuunapura 6axo 6epulran. : il

WKIUMHUHD ¥3rapum MyaMMolapu OuMllaH KU3MKANUradH MyTaXacCuc-
Jdapra MyaxanjaHras.

The main factors influencing Climate Change for Central =
Asia are investigated. |

The Climate Change harmonic trends for Northern Hemisphere
and Central Asian regional Climate are established.

Possible Change up to 2005 of mean annual temperature for
Northern Hemisphere and Central Asian region, occurence of the

main synoptic processes types, - annual precipitation, thermal
- and ﬁaLer resources in formation zone, other climatic charac-
teristics of Central Asia are estimated.

For specialists, interesting in problems of the climate va-
riation and change.
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BBENEHHE

UaBeCTHO, UTO KAUMAT 3eMJIM MEeHAJNCA B WUPOKOM BPEMEHHOM WHH- -
reppase. Hapslly C JOJNTOBPEMEHHHMM W3MEHBHUAMM (JIENHUKOBHE M
MexJle IHUKOBhE Nepuoab) CYIleCTBOBAIM W KOPOTKONepuoarke Kojeta-
pus kapMaTa. Tlo NaHHEM, XapaKTepuaylluM Kaumar SeMay 3a NocAen-
g, 500 THC. JieT, JIeAHUKOBHE W MeXJIeIHUKOBHE NepHob yepelopa-
IMch. TIPUMEPHO, Kaxiwe 100 Thc. JeT. [ocnenHWA NEIHUKOBHU MaK-
cyMyM OwJl okoso 20 THC. _JeT Hasal, Korja JelIAHOW WMT NOKPWBAlN
Kajany W Ooabmyl yacTh EBpond M A3ud. Mopckue Jban Gbliy pach-
pocTpaHEeHH Ha OOJBWOM NMPOCTPAHCTBE M YPOEEHb OKeaHa HaXORWJICH,
npuMepHo, Ha 80 M HUXe, uUeM B HacTOsfllee BpeMs.

. NCOGEHHOCTHI M3MEHeHWs KauMaTa Bemau 3a nociephue 1000 Jer
AEAAEeTCA MAlNW JEeAHMKOBHW Nepuoi, KOTOPL.l CYmeCTBOBa) MEMIy
1300 -1800 ropamu. C Téx Iop MW HabJwojaeM HeOOoJbluioe NOTeNjdcHHe,
N0 KpawHel Mepe, B CEBEPHOM MOJAylWlapud, KOTOpPOe MPOAOIXAETCH B
HacTosillee BpeMd. -

Kosje6aHud KJAMMATA OKA3WBAT CylecTBeHHOe BIUWAHUE Ha HEA~
TeJbHOCTh UeJOBEeKA M JKOHOMMKY. Hanpumep, SKCTpeMalbhbe OTKIEO-
HEHUSi KOJMUECTBA aTMochepHHX OCANKOB, NPUBOAsIME K 3acyXaM WiH
HaROIHEHWAM, BCerja Bh3HBAIM 03a00UYeHHOCTbL YeJIOBEUeCTBA.

COBCeM Malltle W3MEeHeHHMA CpellHed Te''Meparyphl NOJyuapusa MOryT
IDHBOIUTH K 3HAUMTEJbHHM pPeryoHaJibHuM KoJeOaHuaM. Tak, BO BpEMA
MAJiOrQ - JeNHUKOBOro Nepuola CpelHAd TemMneparypa nojayuapusd 4YaMe-
yuIach He Gosee ueM Ha 1°K, HO B EBpONe HAOMOAANACH B CDEAHEM
6oAge CypOBHE 31MH, UeM B HACTOAUlee BpeMd, & MarePUKOBHE IeNiHu-
KM M MODCKOW JieJl 3aHUMany OoJbilyio Naoualb. '

Rospociiad X039WCTEEHHAA Jled1eJbHOCTh YeJOoBeKa, CyleCTBEHHO
SABMCALIAA OT WiMEeHEeHUH KIMMATUUECKUX YCAOBMI, CaMa HauMHaeT BO
BCE BO3UACTAWIEM MACUTAGE OKA3HWBATH BIMAHME HA OKpyKalllylo CDeRy
W KauMar. BospacTaeT KOAWYecTBO BHODACHBAEMON B arMocdepy ABYO-
KHCH yrJaepofia ¥ APYrMK MAJbX PasoBuy NpuMeced, BIMAOIKX Ha Tell-
IOBOA pexuM armocdept- 4 TOJWUHY O30HOBOI'O  CJIOH. YBeJWuMUBAITCH
BUOPOCH B aTMocepy asposolsd, MW3MeHAeTCa Xapakicy NNOAC THIAKIEeH
NOBEPAHOCTU 3a cueT BLIPYOKH JEeCOB, CO3NA0TCA BONOXpPAHMIMAUA, W3-
MEHAETCA pexMM BJIAroo6opoTa W ucnapeHud B pe3ylbTare WIBATHH H
llepepacnpeneJedus peddoro croxka v T. 1. EapaﬂTepﬂuu NpUMEpPoOM Ta-

b



KOT'O BO37eACTBUA MOXET CIYXUTD aKoNOruuecKkan karacrpopa B perss
oHe Cpenuedt A3ud, CBA3aHHad C YCHXaHWEM ApaABCHQFO'HU?H- 3
Jymb HeMHOorue npoGaems BuBBaJIX B nocienuue roas Gomnee
WHDOKUA MHTepeC OOmMeCcTBEHHOCTH N NONWTHYECKHA pEe3OHaHC, UeM =
yBeJWueHye conepxaiui B arMocepe ZBYOKUCH yriepona ¥ APYrik =
TIapHMKOBHX Ira3oB, a TaKxe CBfizaHHe C 3THM BO3MOXHHE nocnencTBN
0JA KauMaTa 3eMlH. |

BLJIM npoBejfieHh liBe BCeMUPHHE woHbepeHUMH TIO KIMMATY B 1974
" 1990 rogax. Co3znaHa MexnpasuTeJbCTBEHHad rpynna 3KCIIepTOB IO
U3aMeHeHmo kauMara (MM3MK), KoTopad pa3spafaTHBaeT ClieHaphi Oyny-
mMX BO3MOXHHX W3MeHeHMH KOHLEHTPallii B arMocdepe NBYOKWUCH YI'=
nepona ¥ APYTHX MaibX NapHUKOBBIX T'a30B ¥ COOTBETCTBylmHe BO3-
MOXHbE ClieHApHM W3MeHSHus KJIuMara. Ha ocHOBe 3TOro paspadaTHBa-
OTCH NporpaMMs TIpUMeHEeHud sHaHUR O KJ'MaTe, OOCJHYMMBAHMS HJIHMAa:
THUECK)" 'M NAHHEIMM ¥ CTpaTerus pearupoBaHyd.

RceMMpHOM MeTeopoJorUyecKoH Oprasuzalueit paspadorasa ¥ CO-
pepleHCTBY2TCA BcemypHaa KanMaTuuecKad [lporpammMa, KoTOpad COC-
TOMUT U3 BCEMHDHOIl MpOrpaMMbl KIMMATHUECKUX IAaHHHX M MOHUTOPHHI'3,
BCceMMpHOW TNpOrpamMmb  KIMMAaTUUEeCKUX NpUMEHEeHU U OOCIyXUBaHHUA,
BCeMUpHOM NMpOorpaMMbl OLIEHKHM BJMAHUA KiIMMaTa # cTpareruv pea-
PUpOBaHMA ¥ BCeMMpHOM NpOrpamMmvb MCCleloBaHuA KJIMMAaTa.

BaxHOe 3HAUCHME HAUMHAKNT NMPMHMMATH UCCHeoBaHMs B OOJAcTH
USMEHEHUS KIMMATa M pa3patoTKa pervoHalbHbX ClieHapueB. BOJbIOE
BHUMaHWe yaeJsfeTcd BAWAHMIO NapHUKOBOI'O afdexTa HA KIUMAT 3eMiH,
KOTOpOE NOJKHO MPUBECTW K IJoGalbrOMy MOTENJEHH9, ¢ ecTeCTBEeH-
HO, K W3MeHeHWi0 KiauMaTa BO MHOTI'MX DernoHax. _

" B HacTosmei paGoTe NMPOBeAeHb WCCL:IOBaHUSA M0 BHABJEHMIO OC
HOBHHIX MPUUMH W3MEHEeHUA TI'JOOANbHOrO KIMMATA B COBPEMEHHYK 3M0-
Xy, @ Takke TNDMUMH WSMEHEHWS DerMOHAIbHOrO Kiumara CpepHed
Azuy. PaspaboTaHH ClIeHapWM KM3MeHeHud CPelHeroioBOM TemnepaTypH
CeBepHOrO TNMOJYWapHs, TOBTOPAEMOCTH (ODPM LMPKYJALMYW BasreHred-
Ma-THpca, MeXIMpPOTHOTO oOMeHa. Pa3patoTaH peruoHalIbHHMA cleHapuit
M3MeHeHMa KaumaTa CpenHedt Asuu go 2005 ropga, B KOTOpbM BOMJH
KpOMe TPaJULMOHHHX METEODPOJIOIMUECKUX KIMMATHUECKMX XapaKkTephe:
TUK, TAALMOKAMMATHYECKUE, TUIPOJOIHUEeCKHe M arpokauMaThuecKHe.

[Ip¥ BHIOJHEHMW 510M paGoTH ABTOPY OhJia OKasaHa OOJblias no-
MOWIb COTDYIHMKAMKM OTHeJNa MCCHeNOBAHUK W MOHUTODMHIa KJIMMATa




CAHMPMM  T.00. Cnekropmad, C.TI. Hukyuutod, J.E. CKPUNHMKOBOA M
B.A. Pann, 3a YTO WM BHpamaeTcs Oodblasd GuarofiapHocTh. Takxe
aprop ormeuaeT Combumylo sacayry JI.E. CkpunHuxosol, E.B. IleTpo-
Boi ¥ E.P. MABIMHOW 38 TOATOTOBKY PYKONUCH K W3NAHMO. 3HAYM-
rTenbHyl MowMoump OKasana C.I'. YaHumeBa , BHeCd CylleCTBeHHHe 3a-
MeuaHus TpH pelieH3MPOBaHUMH TeKCTa.

I'rasa 4, TIOCBflleHHAA W3MEHEHMI0 TeMneparypHoro pexuma Cpep-
He# AsSMM, HamucaHa B CO&ABTOPCTBE C OTBETCTBEHHHM DPeJlakTOPOM
KaHunaToM reorpapuueckux Hayk JI.H. BOpPOBHMKOBOW, 3a& uTO aBTOp
el MCKpeHHe NpHu3HaTelleH, a Takxe OJaroflapuT 3a TWATeJIbHOE pe-
NaKTUPOBaHWEe pPabOTH. :

H.C. KuM
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MNon KiAMMATOM OOHUHO MOHUMAINT OCpelHeHHHE HapaKT&DHCTHKH [.._
rogd M Mx QuykTyaiumu, T.e. CTATUCTHUECKHE KapaAKTePHCTHKH COCTo-
AHMA KAMMATUYECKOR CHCTEMH, KOTOpHe MOoAyuyanT MyTeM oCpenHeHN
XAPAKTEPHCTHK MOrofH 33 MHTepBal BpeMeHH, HaMHOTO npenumanﬁﬂ
npefiel TNPEACKA3YEeMOCTH. KAuMai#yecKad CHCTeMa BKINYAeT B cdh
[IOMUMO aTMocdeph, OKeaH, JieAHWKOBHE MWTH H NOBEPXHOCTb cynﬂ
CymeCTB ©T MEXroloBad M3MEeHUMBOCTh KaMMaTa. Kpome TOro, mm
MOXET MCTIHTHBATH (QAYKTYAUMH MACHTA0A HECKOIbKMX JeT MW JOF
rOBDEMEHHHe W3MeHeHMA B npelielax NECATKOB JeT U Gojee. |

MOXHO MOJAYUMTH OOJee CTpOroe OnNpefielieHue KaAUMaTa, eCcll
BBECTH MOHATHE OCpPeAHeHUA No aHcaMbiaio, a He [0 BpeMeHH. llox ai-
caMOjiieM - COCTOAHHA TNoHUMaeTCA GeCKOHeuHOe MHOMECTBO HJeHTHYHHK
JeMIe NAaHeT, HaXOAAMMXCH TON ONUHAKOBHM ($HMKCHpOBAHHHM BHEMHM
BO3JleNCTBHEM (ONVHAKOB NMOTOK W3JAYUEeHHdA, [NDPUXOAAMEro Ha BEepXHW
rpakully arMocepd, ee cocTaB M T.JA.). C TeueHWeM BpeMeHH NOroja
HA KamloR M3 NAadeT NpeTepneBaeT 3BOJOLMO, OJHAKO, €CJAX COO0T-
BeTCTBYWOIllee pacnpefielleHue BEepPOATHOCTEeH B aHCaMm6Jle OCTaeTCHA CTa
IIMOHAPDHHM M eCAH KJAUMAT onpelneliedH uepe3 cpefHue no aHcamom .
BeJWUMHH, OH JNOJMXEeH OCTABATHCHA [OCTOAHHHM. Ecaw xe npel-
MOJOXUTBH, UTO BHemHWe BO3NEeACTBHA He MEHAITCHA B TeueHWe BCero
BpEeMEHHM, TO COOTBETCTBYIIMHA NMOCTOSHHHN CpefHeR 1o aHCaMOJi0 KIH-
MaT JOJXeH OHTbh TeM Xe,uTO M KAVMMAT, MOJYUYeHHHH ocpefnHeHueM M0

5ecmﬂaquumy BPEMEHHOMY HHTepBaly OJd Jio60or'c wieHa EHCBMGJIH T8-
KOro, Kak Hama Jemis.

1.7. @anTopM, BO3REACTBYHUME H3 WJIMNAT

OCHOBHHMH (JAKTOpaMH, Bnaneﬂﬂﬂymmmu Ha KJIMMaT Bem.uu ABJA-

0T 24 5f
; B Hamneme CpemuMOCTuI CoaHilla. M3BeCTHO, YTO cnewmﬂ
ConHua M3MEHAeTCHA TONbKO 3a OueHb COMbIIME MPOMEXYTKH BpEMEHH. y
HelOCPeICTBEHHHX CBUAETENbCTB Y SHAUMMBIX AOJTOBpEMEeHHBX QIyK
Tyauud MadyueHus COJHLA He MMEeTCH, BIMAHNKE KOneGaHuN mmec*




BA COIHEUHHX [ATEH HA KJIMMAT elle NOCTOBEPHO He YCTAHOBJEHO,
IOCKOMbKY TaKas 3aBUCHMOCTb He MNMOATBEpXIEHA CTATHCTHYECKM SHa-
YUMONR CBHA3BI. '

2. HINeHeHUue napamempoB oOpOumd beMml.  BiausHWe W3MEeHEeHUs
nap~veTpoB OPOWMTH 3eMJM B MacmTabax THCAYeNeTHA ¥ Oonee CKASH-
paeTCAd Ha W3MeHeHWM WHPOTHOrO U CEe30HHOIO XO4a UWHTEHCHBHOCTH
CONHEUHOW panuaumn, npuxoadmeid Ha BepxHOl rpaHuly armocteps
/54, 57/.

3. Bapualpiu hapasempoB Bpalienus Semmu Boxpye cpoeldl ocu. W3-
MEeHeHHe [apaMeTpOB BpalleHUA 3eMJy BOKPYI CBOEH OCH MOoJI BAUAHUEM
rpaBUTAUMOHHNA cul CosHua, JyHH ¥ Ni1aHeT CONHeYyHOW CHUCTEMH BO3-
jeficTByeT Ha KIMMAT 3eMnd B Macmrate OT rofa o coTeH JeT. Bo
JpeMeHHHX DPANaX TI'MIAPOMEeTeO3JIeMeHTOB HAaXONAT MepHOIHYHOCTH, CBS-
saHHHe C 3TUMM NapameTpamMy /82/. JOHapyXeHb CBA3U MeXly ABJIEHU-
eM Sab-HUHBO W CKOpPOCTHK BpailleHUd 3ei+m /99/.

4. H3MeHeHnue HomlUeRmpauuu aspo3oaeld. BHOpoch aspn3oieR U
CoellUHEeHUH ceph B aTMocdepy W3BepKeHWAM!™ BYJKAHOB MOT'YT NPHUBO-
IUTh K TMOHMNMEHW0 cCpefHe# rJao0albHOM TeMllepaTyph BO3JlyXa Ha
0,3°K ¥ K HarpeBy Ha HECKOJBbKO rpénycus Te¥ CJloeB cTpaTochepH,
rlie COCpeNoTOuYeHa BYyJKaHWUecKad aspo30Jb. HaOMoneHWsd TOKAa3H: 3-
0T, UTO OXJasxieHWe Yy TMOBepXHOCTHU 3emiy NPOMCXOAUT B TeueHWe
HeCKOJbKUX MecsileB (OT Mecsla 4o rora u Gonee) /90,93 M 1p./.
A B [OCHeNHWe NecHTUIeThd B pe3ylbTaTe XKO3AUCTBEHHOM AeATeldb-
HOCTH B arvoc(epy BHODACHBATCA a3pO30JM, COEAMHEHMA CEDH H
Apyrile XUMUUeCKHe COellMHeHuA , KOTOpHe, KaK NnoJarailT Y4YEHbHE,
TaKkxke OyIYT OKAa3bBAThH BJMAHUE HA M3MeHeHWe KiuMara.

5. H3MmeHeHue cocmapa amMocdepd. PanyauMOHHHA DeXuM MJaHeTH
CYWeCTBEHHO 3aBUCHT OT cocraBa arvocheph M YPOBHA €€ Mpo3pat-
HOCTH. Ba BpeMd CYMeCTBOBAHMA 3eMIHd Kak ~NaHEThH XUMHYL JKHW COC-
T4B ¥ CTPYKTYpa Aarmocepd npeTeprnetd 3HAUWTEAbHHE HIMEHEHHI .
M3MEeHeHUEe KOHUEHIDAUMM M XMMMUECKOro cocraBa ONTHUECKH AKTHBHHX
ras’o06pasHLK COCTABAAKIMX AT cheps CNOCOOHH CYIECTBEHHO BJAMATD
Ha OanaHc panuaiuu B arMocpepe. OCHOBHEHM MEXAHHIMOM, - ocpeac-
PBOM KOTODOTO pealu3yeTcsl BKIAN PalualUOHHHX (aKTOPOB, ABIAETCH
napHuKobuy adderr. CyWHOCTh NApHUKOBOIO appeKTa COCTOUT B TOM,
yTO arMochepa Bemad CPABHATENbHO NMPO3pauHa IAA COJNHEUHOro Mady-
JeHWS M, B TO Xe BpemA, Henpo3pauna AAf TennoBOro MsaVueHHd Mo-

1 ' ]
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pepXHOCTH SeMan. CymecTByeT eCTeCTBEHHLN MapHUKOBHA SQPEKT, KO-
TOPHA TIOAAEpPKMBAET yMeomMiici 10 HAcTosmero  BPEMEeHH  TEM-
liepaTypHHA PEXUM B wukHen yactH aTvocdepu. 34eCh OCHOBHHM NOT-
JoTHTeleM NIUHHOBOJHOBOIrO H3Jy4YeHUH QeMIN fABJASETCA BOAAHOM map.
ECTECTBEHHNA NAapHUKOBEM 3(deKT 3aepxpBaeT OKoIO 150 BT/M* U3
Hux 120 BT/M2 TIDMXOAMTCA HA foI0 BOAAHOrO napa. Ho ¢ POCTOM XO-
SAACTBEHHON NeATEeNbHOCTH UelioBeKa YBeJHUWINUCh BHOPOCH B &TMOC-
$epy ADYr¥X MaIbX Ia3oBHX COCTABJALIMK, KOTOPHE NOrJOoMAalT W ne-
PEM3JYUAlT SHEPru B PAsJMUHHX UYacTdX CHEKTPa. Hauboliee BaxHbie
u3 HUX He0, CO2 ,03 , NoO , CHa M XxZopdropyriepoiu (dpeoHH) .

llpucyTCTBME BOAAHOrO Napa B aTMOc(epe BH3BaHO, B OCHOBHOM,
@CTeCTBeHHHMM TpMUMHAMM, & (peOHOB TOJBKO aHTPONOI'eHHHMH. KOH-
eHTpalMK J[DYTMX MAlbX Ta30BHX COCTABJIAKIMX MOT'YT M3MEHATLCH
IOl BAWAHUEM AHTPONOreHHHX BO3JEHCTBUHA, HO MMEOTCH M. U3BECTHHE
BApHAIMY, TaK KAK ‘B I'eOXMMMUECKUX LUMKJIAX MalkX ras’oBhX COCTab-
ISIOIMX eCTh O6pATHHE CBA3M C KIMMATHUECKOW CUCTeMOM. - HalpuMep,
[IoTeNJeHHe B 30He BeUHOM MEpP3JOTH MOKET BH3BATH BhleleHHe M3
pacTasBmMx GouoT CHg, TOBLIEHWE TEMNEPATYDH BOAH B OKEaHax MO-
XeT YMeHbUMTb norijomeHue COo, mMoOOOM pPOCT TeMmlepaTyph BO3AyXa
MOXET MPUBECTH K YBeJWUeHM0 KOHLeHTpalMK BOAAHOI'O Mapa B aTMOC-
fepe, UYTO BO3MOMHO YBEJMUUT KOJIMUECTBO OOJAUHOCTH, KOTOpad B
CBOI0 Ouepellb YBEJWUWT BelWUMHY OTDAXEHHON paauaiuM arsochepod
deMad M T.J.

HauOoJee BaXHHM AHTPONOTr'eHHBM ¢QakTOpOM HW3MEeHEeHWs KiauMarta

CuiTaeTcd VyBeJWUeHHe KOHUeHTpauun CO2 B armochepe. MWaMepeHHd
conepmanua armocpepHoro CO» Owi¥d HauaTh B 1957 ropy K. I. KUaunH-

rom (Keeling C. D.) B o6cepparopuy MayHa-Jloa. B HacTosiiee BpeMs
peryispHbe usMepeHus colepmaHus COp NpoBONATCHA Takke Ha psale
npyrux CTaHUMA. B leJOM OHM NOATBEDPKUANT HAIWUWE TONCBOIO XOla
COz U TOCTENEHHOTO pocTa €O BpeMeHeM. KOHlLleHTpalus COg2 BO3-

pocia Ha 20%4 MO CpaBHEHMI0 C ero KOHUEeHTpalyell B Neproll NoJo-

BhWHe TIpoOlIOrc BeKa. B noclefijiue rois 3HAUYWUTEILHO BO3pPOCJO

NCHAMaHHWE OCHOBHHX 3aKOHOMEPHOCTEW MNIAHETAPHOTO KpYyroBOPOTA
yrniepona B TDHPONE, ONYOIMKOBAHO MHOrO OOG30POB 1[I0 STOM Te-

e /16 U Ap./.
lo nadHuM MHOTOUMCHEHHHX MHCCUeNoBaHMR / 95 Q8 Ap./

KoHUeHTpauna COz B aTMocepe B IOMHAYCTPHALLHY SMOXY cocTaBafd-
10



aa 280 mie !, B HacToAmee Bpems KOAWUecTBO COg B aTMocdepe coc-
paRAAET OKOJO 340 MAH ', IlpesmojaraeTcs pocT KOHUEHTpaumu COg B
atMochepe 3@ CUeT CXUraHud MCKonaemoro Ttonauea. OO6GOOMEeHHHe
ouenku koauuecTBa CHg B arMmocdepe npuBoisTca B padore /92/, B
1940 rony KOHUeHTpauus CHq B aTMocepe cocrasasza 1,04 mai™}, B
1950 -~ 1,12 =B 1960 = 420 1 B 1970 rony - 1,48 .

Koruentpaums NgO B arMocdepe B NOMHAYCTPUANBHEYIO 3MOKY
cOCTABIANA BEpOATHO 280 MIpPL Y, B 1980 - 301 mapa l. Kpome
napuukoBoro 3ddekra, NgO TaKme BAMAeT HA cCOlepxaHue B arT-
Mochepe O30HA: . YNBOEHWe KOHUEHTpAUMM NoO 1pU NLOUMX  Heus-
MEeHHHX VYCJOBMUSX MNpUBeNeT K YMeHblleHWo oOlero cojiepxaHns 030Ha
Ha 3-D%.

Xaopdropyriaeponid B arMocdepe Ouan OOHapyxeHH B Hauale 70-X
rofioB, & Haubolee NPUCTANbHOE BHUMAHWe NPUBJIEKAN K cebe, Korja
BHACHMAOCH, UTO OHU MOT'YT NMPeACTaBAATH YIrpo3y 030HOROMY CJIOW.
QareM GHAO BHABJIEHO, UTO (PpeoHH 0O0JaaT CHIBHHMHA IOJOCaMWd Nor-
nomeHusi B MHOpaxkpacHoW o6aacTH chiekTpa, T.e. BHOCAT BKIaN B
napHuKoBui 3fdexr. HauGosee cymeCcTBEHHOe BIAUSHME Ha DaNUallMOH-
HHIl 6anaHc okaznBapT CFCL3 (dpeon-11) M CFoCLe (dpeoH-12), KO-
TOpHE WCNOAL3YITCH B KadecTBe PAGOYMX XUAKOCTEH B XOJONMIbHHU-
KAX, HANOJHMTENed A3pO30JbHHX OGaNJOHUMKOB. B Hauane 80-X rofioB
KOHLEHTpAIMA (dpeoHa-11 B aTMocdepe cocTaBisaa 168 107 1% MaH
a CKopocTh pocra 5,7% B ron, KOHUeHTpauus @peona-12 Owlaa
286°10" 12 man~1, pocr - 6%.

030K B aTMocdepe XapakTepusyeTcid 3HAUNTEIbHOM NMPOCTPaHCT-
BeHHOM M BDEMEHHON W3MEHUMBOCTHI0. MHTepeCc K COREepXaHMI0 O30HA B
arMocepe BO3pOC B NOCAeAHUe IOfiL B CBA3U C NOABJIEHHEM OSCHOBHX
I8p B CTparocepe Han AHTapKkTumon. KaracTpoguueckoe YMEHbIEHHEe
030HA CBA3HBAT ¢ AHTPONOreHHHMM BHOPOCAMH MAaJbX I'a30OBHX COC-
TaBAAKMMX, OCOGEHHO XJopdropyrJepofoB, KOTOPLE, KaKk nonaraar,
pPa3pyllanT O30HOBHI CJioi. B To xe BpemA HAOMONAETCH YBEJUHEHHE
COJiepXaHud O30HA B Tpomnocdepe, KOTOpOE, NPUMEPHO, DPABHO 1-2% B
TOx.

[Il0 HEKOTOPHM OLEHKAM POCT KOHLIEHTPaUMM MAlbiX [a30BbX  COC-
TABAANUMX B arMmocepe (MeTaHa, 3aKNCH a30T4, fpeoHa ¥ Ap.) MO-
KeT BJAMATh H& POCT I'JOOAJNBHON TeMrmepaTypu BO3AYXa NOUTH TakXe,
KaKk yBeJWueHRMe KOHleHTpauumu COp B aTMoc@epe.
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MP'SMK B CBOeM NepBOM JAOKIalie NpeAacrabsiia cleHapuy yBelyue

HHA KOHLEHTpAlMA MalbX NAapHUKOBLEL TAa30B B armocepe HO KOH

XX1 croneTHs. Ha puc.1.1 NpPUBOAATCA CLEHapUW yBeduuyeHhd KOH

UeH?pauMn COg /61/.

100% subpocoB | (&)

500 1990 r.
(b)
400
o0% BHOpPOCOB
1980 r.
300 vy r——r—————
1980 2020 2060 2100

2% COKpameHHdA B I'oj
c 2010 r.

g

(d)

J(cﬂ

2% COKpameHud B Pﬂﬂ'

s

¢ 1980 p.
0T \ T2
1980 2020 <060 2110

KOHIEHTPAINIA COg (ppmv) KOHIEHTPAIMA COg2 (ppmv)

Puc.1.1. DBsamMOCBAS' MeXLY TIMNOTeTUYECKMMMH EBH6pPOCaMMi AOBY-
OKWCH Yrlepofa U 68 KOHUSHTPaLUUBA B ATMOC®EPE NOKABAHA nig CAY-

4aes, korza (a) BHEPOCH NPOAONXKAKTCH HA ypoBHe 1990 r.. (b) BH-
BH6POCH CokpamawTcs Ha 50% B 1990 r. M OCTALTCH Ha STOM VIPOBHSE.
(C) BHEPOCH COKpalalTCs Ha 2% B roa c 1990 r. ' u (d) BLEPOCH

nocae ypeauueHust Ha 2%'B ron no 2010 r. saTeMm C
B roa /61/ okpamalTcs Ha 22

llo nopyuenuio MI'aMK Pabouei rpynna | paspaSorana 4 - ClieHapud
OYyAYMMX aHTPONOreHHHX BHOPOCOB TNADHHWKOBHIX l'as0B, KOTOpHEe Il
AATCA Ha puc.1.2 /61/.

TepBhili CueHapuid Npes 10JAraeT, uTo IIH OI'PaHUUEHHA BHOPUCOB
NAPHUKOBLX rasoB OYAyT NPUHATH HE3HAUMTENbHHE MepH WiM He GYAeT
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Puc.1.2. ATMOCOEPHEE KOHUEHTPAUMH ABYOKHMCH VYTiepona, MeTaHa
M XOY-11 corjJacHo 4yeTHpeM CUsHAuMsIM BeepocoB MI'3HK /761/.
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IPUHATO HUKAKUX Mep poobue, 3TOT cueHapu#t (A) ObJl Ha3BaH OOHY:
HOW npakTHkoR. Tpu APYI'HAR cuenapus (B,C,D) npeanoJaranT npaor-
peCcCUBHOe COKpalieHue BHIOpPOCOB. : _

Cornacko cuexapuio (A) (“OOHYHAA npakTUKa') cpenHAd riobams-
yas TemmepaTypa B TeueHMe CIHEAYOMEro croneTus ByneT pacTH n_‘_
cpenHeM Ha 0,3°C 3a pecarunernsa (C IManas3oHoM HeonpeneneHHOCTH
0.2-0,5). 9Bro MoxeT TpHUBECTH K W3MeHeHMo cpeliHedl Io6abHof
TeMneparyps BO3AyXa K 2025 ropy Ha BeJAUUHHY {°C Bue HHHEMHEro
YPORHA M OKOJO 200 0 CpaBHEHM C JIOMHJYCTPUabHbM nepuonoM. o
KOHLIA CTOJMETUS BO3MOXHO MOTerJieHWe Ha 2°C Bhme COBPEeMEHHOro
ypOBHA H OKOJO 4°C BHWNE NOMHAYCTPUANBHOIO Nepuoia. Ha puc.1.3
npUBelieH npejnoaaraeMbi POCT cpenHeli TAoGaJbHOW TeMneparypd
poalyXa A0 2100 roaa: MaKCHMANbHAA, MUHHMaIbHAA ¥ Haubozee
RePOSITHAA peakuuf arMochepH. |

)
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o 100
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Puc.1.3. MoneauMpopaHHe POCTA TAO6ANBHOW CpeAHEeR TeMnepary~
ph ¢ 1850 r. no 1990 r., OGYCNOBJIEHHOIrC HASNKCAABWHMCH yBReanue-
HUEeM CONCPMAHMA NADHHKOBHX ra3op, W NPOrHO2H YBEeNW4YeHHA TeMne—

naTvpe Mexay 1990 r. u 2100 r.coraacHo CUEGHAPHIO BHEPOCOB "OebM -
Hasi npakTHka" /617, .

B CBH3M C TeM, NTO HA KIMMAT BIMAKNT M Upyrue fakTops, 3ITO
oTenjenue He MOxeT OHTh pDaBHOMepHuM. Ha puc.1.4 PUBOTNTCH
IpeAnoAaraemMs pocT CpelHed IIOOANbHOW TeMiiepaTyps BO3lyXa, €C°
I BHOPOCH TIADHMKOBHX I'a3oB OYAYT KOHTPOJUpOBAThCH, T.€. MPH |
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ClieHApUAX YBeIMueHHA KOHUEHTPaldy NapHuKoBHX rasos - (B,C u D).
o cieHapwo (B) CpelHsii CHOPOCTH MOBHMEHUA CPefiHeW IrIoOalbHON
remMnepaTyps oleHuBaerca 0,2°C 3a AeCATUIETHe, UYTb Bulle 0,4%¢
3a jecaATHIeTHe NO cleHapwio (C) u okono 0,1°C sa jecaruuerde 1O
cuesapuio (D).

OBHYHAH TTIPAKTHKA

CHOEHAPYL B
{CIIEHAPYIA C
CIEHAPYSE D

GAKTVYECKY HTOCTHI'HYTOE
[IOBHMEHME TEMIEPATYPE

Bume YPOBHR 1765r. (°C)

Puc.1.4. MonenupoBaHHe NOBHIIEHWA [JO6ANBHOM CpelHel TeMmie-
paType c 1850 r. no 1990 r.. OSYCJAOBJEHHOI'O HaEJOAABUMMCH YBE—
JHYEHHEM CONeDKAHWS MNAPHUKOBHX I'a30B. MNPOTHO2h NOBHWEHWA TeMNe-—
paTyps Mexay 1990 r. ¥ 2100 r. Ha OCHOB® CUE&HapHUEB BHEPOCOE B.C
u D M['SMK B cpaBHeHuM co cueHapHeM "O6nuyHasd npakTHka'" /61/.

TakuM 06pa3oM, VYABOEHWe KOHUEHTPalUMM NapHMKOBHX rasoB, B
34BUCUMOCTH OT ClieHapud, MOxeT HacTynuTh K 2026-2000 rogamd, #
COOTBETCTBEHHO TraobalbHasg TeMnepaTypa BO3JyXa MOXET INOLHATCH
Ha 4,5°C npy BHCOKOM UYBCTBUTEJBPHOCTH KiIuMMaTa, Ha 2,6°C npu
yyBCTBUTEIbHOCTY HauboJiee BeposATHON ('‘Hauayumasn OlieHKa'") ¢ Ha
1,5°C 7p¥ HU3KOH UYBCTBUTEIBHOCTH.

CaMOil CJIOKHOW ocTaeTcs Npo6leMa perMoHalbHOroO paclipelieleHus
PIOGATBHOTO W3MEHEHMs KIMMaTa, B 3TOM BONpOCE COXPaHFTCH O0Ib-
mde HeonpejedeHOCTH. 9Ty Hpo6ieMy NMHTANTCA PElUTh HeCHKOJb KHMH
AYTAMM: METONOM MANeCAHANOTOB, C TOMOWbI KAIMMATHIECKHX MozeJen
U 3MIUDHUECKUMA METONIaMM C TIOMOIb0 MCCIe[OBAHWA BPEMEHHHX DHIAOB
3a WHCTPYMEHTAJIbHHA Nepuoj HaOGJONeHUA.
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NaneopeKoHCTPYKLHH

H3BeCTHH Cleyolue MeTONH U3YyueHUH KJUMaTA MpOolIoro. Jhﬁ?
J1Oro0-reHeTuuecKkie  OCHOBAHH HA W3yueHU CBA3M auTOreHesa ¢
KIMMATHUCCKNMA [AHHWMA ¥ NofpasfensoTcd Ha nse noarpynnd. Ilep-
pag ONUCHBAeT MpOLECCH THTOreHesa, orpaxaniye A0JroBpeMeilibe
koJeOaHus KiauMaTa oT 2-3 MAH. - .0 coTed Man. Jer. Bropas Mo
rpynna, OCHOBaHHad Ha M3yueHU TeKCTYPHHX ocO6EHHOCTeN OTJIOKe-
HUiA, Mno3BoJaAeT OOHAaPYXUThH OTHOCHTENbHO KpaTKOBPEMEHHBIC KoJneba-
UM KIMMaTa - OT HECKOJbKWX NeCATKOB A0 HeCKOJbKHUX COTEH JET.

HauGoJiee IUPOKO WCIONb3VIOTCH 9KOJOr0- aneoHTONOr HUeCKNEe Me-
TONH, KOTOpHE MO3BOJAKNT OUEHHTH TepMUUECKUIA DexuM U YCJOBHA VB
naxHenusa. Hawbojaee neTalbHAA yadopmaumsa saa  onpefielieHud  TeMs
neparyps ¥ KOJWYeCTBa ocanKkoB MOXeT OnTh JNOJYyHEHa no naneobo-
TaHWuyeCcKkuM (B OCHOBHOM CrIOpONLIbLEBHM) MaTepuallaM, 06paboTaHHEM
meTonoM apeaiorpamd. C  NOMOWDBK 3TOTO MeTona MOXHO OnpeneisTh
TeMnepaTypy BO3AYXa AJf Pa3juuHbX CEe30HOB € ToudocThio uo 1°C 1
FONOBYID CYMMY OCAlIKOB C TOUYHOCTBK A0 o5 MM. MeTon apealorpaMi
TaKKe NpUMeHAeTCA AJA aHaiu3a MCKONAeMbiX HACeKOMWX H  MEJIKHK
MIeKonuTanmix. g cOpaboTKH Najneocd0TaHUUEeCKMX MaTepuanuB MC-
NOJb3YITCH elle U UHPOPMALIMOHHO-CTATUCTUUECH e MEeTOAI . B LeJoM
MDY [AJNeOPEKOHCTPYKUMAX KauMaTra Cyuin HeoGXONMMO NPUBJIEKATh pas-
JIAYHEE MeTONH ¥ MCHOJb30BAaTh MX B coyeTaHWd INpyr C NPy FOM.

OCHOBHON UACTBI0 TJOGANBHHX NAalleOKIuMaTHue  <hX yccaenoBanmHA
ARIAETCH aHANM3 J[OHHHX OKeaHWdeCKHX OCalikoB. M30TONHLA METOl
FATEOTEDMOMETPUM OCHOBAH Ha NpeANONOKEeHMM O DABHOBECHOM OOMEHE
Mexqry MzoTomamd kuciopopa (0'° u 0'°), Boms M OCaxIAmerocs 13
HMX Kap6oHaTa Kanblyd. © Mi3MeHeHue B W30TONHOM COCTaBe H& 1% co-
OTBETCTBYEeT W3MeHEeHMI0 TemnepaTypH La 4”°C. Bouaee nmnpoﬁube Onu-
caHWE METONOB MNANCODEKOHCTDYIMM KJINMATa W MPOBEAcHHbX MCCHeAd
BaHMil maeTcs B padorax /6,14/. llaneoKinnaTnueCKue yccaejopaHid
NO3BOJUIM CAeJaTh HeKOTOopbhe KOoJWUeCTheHHble OLeHKH reorpafuuec:
KMX pacrpenelieHd TeMIepaTVPHOrO pexuMa M yBaaxHerus A#d OF
JeJbHHX BMNOX. 9T padoTh BHNOJHEHHW B OCHOBHOM YCHIMAMM yne-
Ha-KOppeconfenTa PA'Y M.JM.BybKo W ero corpynrukamu /6,11,12
16/, a rawkke A.A.Beanuko u corpynEukamys UI' PAH f13,~22,23/'i_'



C MCNONb30BAHMEM JIAHHHX MANeOPEeKOHCTPYKIMK KauMaTa OHal NaH
[POrHO3 TeMIIepaTypHOro pexuMa ¥ yBJlaxHeHua Ha 2000 rom 1o
TeppuTOopuu  OuBwero CCCP /17,52/ W ceBepHoro noaymapua /13,
22/. B OCHOBe MeTONA ManeQaHANOI'OB JeXUT I'Unoresa 0 TOM, UTO
Npy aHAJONWUHHX CpelHUX I'Jo0AalbHHX TemilepaTypax OVAYT aHalorud-
HHe pacnpefielleHys TeMnepaTypHoOro peruMa W yBilaxHeHud. llpeanona-
raercia, uTo K 2000 romy TesMnepaTypa BO3JlyXa CeBepHOro noJaymapdd
3a cueT napHuKoBoro 3afpderra OyleT TaKOW Xe, Kak M B 3IMOKYy ONTHU-
MyMa TOJIOLEHA, T.e¢. Ha 1-2°C Bulle NOMHAYCTDMANLHOA 3MOXH, a
3HAUUT M paclnpelelleHde TeMllepATYPHOro pexuMa ¥ YBJIAKASHUA B
KOHLle ABAALATO'O BeKa OyneT aHANOWYHO OITUMYyMY roJoleHa.

JIaHd ¥ 7ApYyrue ClLeHapuu W3MeHeHWda KJuMaTa NpyU [NanbHenmeM
rjo6anbHOM TIOTenjeHWd, TIMpd BTOM HCNOJB3YNTCA  NANS0aHANOI'H
nepuonia MUKYJIMHCKOTO MemJeNHNKOEBA W BIOXM MAHOLEHA.

OnHaKo, KaK yKasupaeTca B pownane MP3MK, uToOH LOJAYUUTH
XODOMUR aHAanor, HeoOXoIuWMo MonodHe (PakTopoB, BO3NEWCTBYMMK HA
KAMMAT  (MApHWKOBHE rasd, [apaMeTphl OpOUTH 3eMlN), U Apyrue yc-
JOBHA (NelOBWK NOKDPOB, TonorpajuA; OKeaHCKWe TeueHuWd U T.1.).
AHANIONOB U3MEeHeHWH  KIuMaTa, O0O0YCJIOBJEHHHX aHTPONOreHHLMH MNapHU-
KOBHMM I'a3aMy, B MPOWNJOM OOHAPYXEHO He ObJIo, BCe W3MEHeHUdA K-
MaTAa B [IPOMJOM TPOHCKOIWIAM MUCKIK WUTEeNbHO 38 CUeT eCTeCTBEHHHX
(aKTOpOB, a npearolaraeMble U3MeHeHWA B OyJymeM JOJKHb NPOU3OUTH
33 CUeT aHTPOMNOreHHHX (PaKkTopoB (ZONOJHUTEJIRHOrO MAPHUKOBOTO 3(-
hekTa) .

Bropas Eceuupﬂaﬂ KIUMATHYeCKas KOHQepeHLMA B CBOMX BbhBOZAX
PEKOMEHIOBANA MUCIOJb30BAThH MNAJNCOKIUMATHUECKWEe JIaHHHEe TOJbBKO IJIHA
ONTUMUZALNMK MOZededl KAMMaTa U UCCAeNIOBAHMA KIW.ATH eCKHX Npu-
IECCOB M He peHOMeHAOBAJA WX MCIOJb30BAaTH B KaueCcTBe TiCOI'HO3A4.

1.3. KiMMaTHuecKHe Momesin

Boapmye yCUIWA ObJM  [PeinpvHATH AJ8 10I'0, YTOOH NOHSTH
MW COBACHUTL ., KaK BJAMAeT HA KINMAT yBeauueHue B aTMocdepe
OHlleHTpaumu  COp ¥ QPYr¥X MaikiX TapHAKOBHA TI'a30B aHTpono-
FeHHOrO nipoMcXoxieHusa. JIOCKOMbKY 3KCHEPUMeHTH C  URMeHeHueM
KOHUEHTpALMKY TIADHUKOBHX T'as0B AaHTPONOrenhHOro INPOUCROXIEHNA B



rao6anbHOM MacliTade HeBO3MOMHH, NPOBEPRY bU3MUECKUK TEOpUN ﬂﬂ&m-
BOINAT HA MaTeMATHUECKUX MONeJsX Wi INOCPEeACTBOM HabmoAeHUH 33 "
KIUMATOM. [loaToMy Oolblloe MeCTO B MCCIeNOBaHHH KJuMara npnﬂana
JAEXUT TeOopeTHUECKUM MOflelsiM , OHM NOMOraioT NoHATh GU3UYECKUR
MeXaHW3M W3MeHeHus KiauMara.

Co3nado 6Gonblioe KOJAWUECTBO Pa3JiMuHbIX MozeJsen, C NOMOWbI0 KOs
TOpHX OlleHWBAITCA W3MEeHeHWH KiuMarta, o6yCJOBJeHHHEe W3MEHEHVEM
cocraBa artMocdepH. B KIMMATHUECKOH CUCTEME JeMIU T[POUCXOIMNT
IOCTOSAHHHN OOMEH 3Hepruen Memny TPEXMEPHON TypOYJAEHTHOW palva-
LIMOHHO-AKTUBHOM aTMochepod ¥ HeOJHOPOAHLIMH [IOBEPRHOCTsHAMU CYIIH,
OKeaHa U Kpuochepn. KiuMaruueckas CHUCTEMa OuUeHb CJOMHA M Halle
[IOHUMAHME MHOTMX MpOLECCOB HeyLOBJETBOPUTEIbHO U MOKa HeBO3MOK:
HO B MOJelsX MOJHOCTBI ONUCATh COBOKYMNHOCTES ecTeCTBEHHHX
Npor'ecCoB TepeHoca B arMocepe M Y TIOBEPXHOCTH 3emau. 1O3TOMY
NpyU NOCTPOEHUH 'MoZlelledl KauMaTra NpuMMeHswTCs YINPOWEeHUA M npuoaIu-
MeHWsd, B OCHOBe KOTOpHX JexaT SMINpUYECKHE MeTOnb. IIOCKOJB Y
HEW3BECTHO, KaKkue NpUOIMKEeHUs W YNpoWeHHWs HAHOCAT MeHblle yliepoa
pe3ylIbTaTaM MOJEIMpOBaHWd, paspadarThBaeTCs O00JbWOE HMCJIO Pass
IWUHHK Moneded. C pa3BUTHEM BOSMOXHOCTEW BHUMCIMTENbHOM TeXHHKH
NOABASIOTCA Oo0Jiee CJHOMHHE Moleld, B KOTOPHX paHee NONyLEeHHHE
YIPOWEHNUT ¥ NpUOGIWNEHUA ONUCHBAITCHA MoJaHee. HO npocThe MOJEdd
BCE Xe ToMOorapT MOoHUMaHWo (W3KuecKOoro . CMHClIa HCCaelly ek
NDOLECCOB, & KpOMEe TOro, TpeGylT Hé OueHb GOJBWOro O6beMa BH
UWCIEHWH.

B nocienHue TOAW WHPOKOE pAaCIpOCTpaHeHWe NOJyuuiIy MOzedH
o6neN UMpKYJAuMM aTmocdeps (OIA), KOTOpHE BOSHUKIM Kak TNoOOUHHH
NPOAYKT pPas3BUTUA MOojelied UMCJAEHHOrO IpOrHosa Ioroflk, KOTOpHE
XOpOWO WM3BECTHH NPATHO3UCTAM-METEOpOoJIoraM U OCHOBAHH Ha pelieHHH
CHCTeMh VYpABHEHWW, W3BECTHHX KaK IoJHhe. B 3THUX Mojeldx COB
MECTHO pelanTCsd ypaBHeHWs nBukeHud (Hasbe-CTOKca) W coxpaHeH#d
TEMIOBOA 3HEPruM, VUWTHBAKTCH BepTHKAAbHLM NepeHoC coaHeuHoro #
AIMHHOBOJIHOBOI'O M3JyuéHWs, [IDOBOLAMTCH MapaMeTpUsalus cyxon H#
BIAXKHOW KOHBeKLUMM, TYPOYIEHTHOI'O NEpPeHoCa BO.AHOIO napa. Monelb
OlIA BKmoYaeT B ce0d I'paHWUHHE YCJAOBUA Ha MOBEPXHOCTH SeMin. s#€
ecTh Mojenu OlIA, KOTOpHe COMNPAraiT™cH C MONeJisiMM OKeaHOR, SEPHT
LMen MOPCKUX JIbJIOB W TIPOLECCOB, TPOMCXONSNMX HA CYe.
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1.4. HccreEOBaHMA KAMMATA 3IMIMPHUECHHNM METORAMM

[lpopefieHHe 3MNUPHUUECKUK MCCIeNOBAHUA KIAMMATHUYECKON CUCTEeMH
rpe6yeT OT60pa MaTepuana Ajaa 3TUX UeJed, T.€. BO3HMKAeT BONpOC,
KaKFe XapakTepuCTUKM M Kakue BHOOPKM HANo WUCIIOJb30BATH I H3y-
JeHUA W OLIeHKM COCTOHHUA KINMATHUECKOW CHUCTeMbl B MpOmMJOM H Ha-
oTOAmMEeM. 3TOT BOMPOC pemaeTcs MPOCTD B UUCAEHHHK KIMMATUUECHKHUX
MOnleNIiX, TIAe 3anaB onpefieleHHble BHEMHWe YCJIOBUA, MOXHO [OB-
TODATH 3IKCHEDUMEHT MHOKEeCTBO pa3, MOJyuas TakuM 06pa30oM CTONbKO
3JIEMEHTOB BHOOPKH, CKOJBKO HeOOXOAMMO nOJA aHanusa. 0iHako, 3TO
HeBO3MOXHO NJA pealbHOro KiuWMaTa 3eMad, 1.K. 3TO NpouecC YHH-
KanbHHM © (EIWHCTBEHHHM B CBOEM pOjie) U MH MMeeM JieJlo C ONHON
peanu3ailiMei. A paccMOTpeHue aHcamOJd MOAOCHHX pealusallid BO3-
MOXHO TOJbKO TEOpeTU' °CKW, OTHOCUTEJbHO T'MIOTeTHUYeCcKOoro Habopa
njaHeT, e KIUMAT HW3MeHAJCA MOl BO3MeWCTBUEM aHAJNTWUHHK BHEHm-
HUX @daKTopos.

Kak yxe oTMeualnoch, B NOCHeJlH4e Irofr BO3pocla akTyalbHOCTb
npo6JeMd U3SMEHUWBOCTH M W3MEHeHMd KiauMara B CBA3M C BO3MOXHHM
norenjenueM arMocheps M3-3a YyBelWueHUd KOHUeHTpauudd CO2 H
IDYTHX MAJBX Ta30BbX COCTABAAKMMK B pe3yibTare XO3AUCTBEH M
NIeATeJbHOCTH uejoBeKka. J[lnA mepuoia c 1850 ropa [0 HAMX HHEH
UMeeTCAd BO3MOXHOCTH NATH KOJHWUeCTBeHHble OlleHKM M3MEeHUMBOCTH H
U3MEHEeHU OTHeJbHLX 3JieMel T0B :JUMATUUEeCKOW CHCTeMh. IIpy u3yue-
HUH KIMMATHUECKOM CHMCTeMH B 1leJIoOM HeOOXOOMMO pacCMaTpuBaTb Be-
JUUKHLE, OCpelnHeHHHe Mo 60JAbWKM TeppHTOPMAM, T.HK. perHOHAJbHHE
WIH. JOKAJIbHHE WM3MEeHEeHWd MOr'yT oOKasaThCd He3HauWTeJbHHMH IIJAH
BCeN KJIMMATHUECKOHW cucTemel. Kpose TOro, HeonpeneJeHHOCTb MNpemn-
MOJArac.joro CHr'Hala, BH3BaHHOrO yBeJHueHHeM KOoHueHTpauuu COg W
IPYI'MX MalhX Ia30BHX COCTABJAWNMX, YyBeJW MBACTCH IIPH |, I€HbUEHWM
MAOmANM OCpelHeHMA. IloaToMy B OOJBMMHCTBE paOOT, NOCBAMEHHHX
WCCJIeNIOBA. MM USMEHUMBOCTM, M3MEeHeHUAM KiWMaTa i OCHapyXeHMWo
CHrHajla, paccMaTpuBalTCA pAnb OCpelHeHHbhe [0 GOJibIIMM NJOUANAM,
MU' OCHOBHOE BHUMaHME yIelseTcd Temleparype BO3AyXa, [OCKOMbKY
OHAa HauboJiee U3yUeHA.

BHNOJHEH DAN paboT MO OUEHKe MHOTOJeTHUX W3MEeHeHWH [NpDU3eM-

HOM CpeJIHEerofloBOX TeMIepaTyph BO34yXa, OCpellHeHHOM B MacmTale
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3eMHOrO Wapa, CEBEPHOrO M KKHOTO TOAYWAapUH. Hau6oaee nnnuuuai
ARIFOTCH DANH HAONONEeHWA, MCNolb3yeMble B padcoTax /34, 84-89,
g7/. © ConocTaBleHue pAnoB, NOJYyUYeHHbIX K.fl. BUHHUKOBEM, XaHCEHOM,
IkOHCOM W JAp. Mdd CeBepHOro mojyuapus, NOKASHBAKT, YTO OHj
XOpowo coraacyuTrcs Mexny COO0M W OLEHKH CYyMMapHOI'o noTernIeHus
NOCTATOQUHO OJH3KH.

[lpocTpaHCTBEHHaA W3MEHUMBOCTD OCaAKOB 6ojlee 3HauUTelbHa,
ueM WBMEHUWBOCTb TeMnepaTyps BOsAyxa, W BpeMeHHbe PAllbl AaHHHX O
KOIMUECTBE OCANKOB UACTO HEONHOPOMHH. Cpelue TiobalbHbe OLEeHKY
He MOr'YT GHTh IOJYyueHH U3-3a CJa00W OCBENEHHOCTH JaHHBMU Ha0 .-
IeHMH Hal OKeaHaMH U TPYINHOCTEN, CBA3aHHHK C KUCTNOJb30BaHHEM
NIaHHHK CYZOBHX HaOJofeHWH sa ocankavu. TeM He MeHee, WCREPIbBa-
LMe MUCCAeZIOBaHWA OCANKOB il OOJBWMX HOCTYMHHX HaM TEPPUTOPHHA
comepxaTcid B paborax TI'.B. I'pyza. Tak, B padore /30/ TIOKA3aHO,
UTC HEKOTOpPOE YMeHbIEeHWe TONOBHK CyMM OcalikoB 3a 1801-1980 rouu
~ HMello MecTO Haj EBpasuent (13 MM 3a 10 Jer), OTMeuaeTCH, 4YTO Ha-
y6oIee 3aMeTHA TEeHIEHUMA COKpalleHus OCANKOB C Havyana 60-X 1J-
noB, B 1081-1990 rozax ocafkoB B EBpasuy BHNANO MeHblie, UeM B
moOOM MpefuecTBYIONEM HeCATWIEeTHH.

Cnabee BHpaKeHO  yMeHblieHWe ocalkoB B CeBepHOW AMepHke
(5,6 MM 3a 10 JeT). OnHAKO, HANEKHOCTb STHUX HAHHHX OO0 OCajKax
HeBellMKa, TaKk CcorJacHo patotre /37/ Ha TeppuTDpﬁH 6GuBuero CCCP
KOIWUYEeCTBO OcCalKOB He YMeHbliaeTcd, a pacTerT.

OnHOM W3 OCHOBHLIX XapaKkTepuCTUK HEMEHEHHH rao6aibHOro Kin-
MaTa ABISETCA W3MeHeHWe UMPKYJdllMu aTMmocdeph, OKasuWBarien He-
MOCPeJCTBEHHOE BIMSHWE HA peXUM BIAKHOCTU U Temneparyph. Haubo-
dee pacnpoCTpaHeHHOW HKiaccHiuKalMel aTMoc(epHHX NpoleccoB ABIA-
eTcd Kiaccudurauma Banreiremma-TI'upca. P.H.BaureiareiM npenjioxui
TpH §OpPMH LMPKyaAsLAM - W,E,C /26,97/. ®opMa LMpKyJauud W Xa-
palTepusyeTCcA  CIabOBO3MYUICHHHM 3anajHO- BOCTOUHHM [EePEeHOCOM.
TopMa UMpKIAUMA E XapakTepusyerca rpeGHeM HAl BOCTOUYHOM uacThi
(e e, s ok oot o
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BOCTOUHOR uacTblo EBPONEAiCKOrO KOHTHHEHTA W I'PeOHM Hall 3ananHom
EBponoit W Banagxon CuGupbio.

- H;iameu A.A.TMpC' yToudmn Kiuac ‘vdukawmo T, 5. BaresreiMa C
PHBIEUEHHaM KapT OapuuecKon Tonorpaduu u npoBes NONOOHYI TUMH-




sauuio  arMocepHON ' LMPKYJISLUMKU HaJl TUXOOKEeAaHCKO-CceBepoaMepuKanc-
KM pDaWioHOM, BHJIEIWB TaKme TpPW TUNa: 3 - 30HAIbHYI0 M JlBé MEepU-
nuoHaNbHHEe - M1 U Mg. MHOrozeTHue KoJeOaHWd NOBTOPHEMOCTH fopM
UMpKyJaLuy BaHrexwrenWMa-I'vpca ucciejopauuch A.A.I'MpcoM U JIPYTUMH
yccaenoparensamu /26,27,70 U 14p./. B OCHOBHOM W3ydalach NMOBTO-
paemocTdh GopM W. E W C, CTPOWIMCH UHTerpalblbe KpPWUBHE T'OAOBOT'O
ypcna nHed ¢ dopMamu uuMpkyaauuMu W, E, C. B pesyabTare aiaiusa
XONa KPUBHX BO BpeMeHM  Oblld .BbilelieHh Tepuolil, B TeueHue KOTO-
DHX POJioBas TOBTOPSEMOCTb NPOLIECCOB ONHOM WU ABYX (GOpPM TNpeBhl-
mana HOpPMY, & MOBTOPAEMOCTh IPYIHMX TMIOB OHJIA HWKE HOpMH. JTH
nepuofitl ObiM HA3BahHW LMPKYJIAHKOHHBMU 3IIOXaMU. HO W3BeCTHO, 4TO
ecJii MpOLEeCCH HecTalWuoOHapHuWe, T.e. B WUCcluelyeMux panax ecThb
TpeHl, ToO Jiwbad MHTerpailbHasd KpuBad aHOMAIWH 3aBUMCHUT OT HODMH,
B pabure /70/ NOKa3aHO, UTO HOpPMH T'OJOBOX nosropseMocTd W U E,
BHUMCIeHHHe 3a Tnepuon 1900-1960 romoB, WM HOpME 3a MepHoll
1900-1981 ronoB OTAMYATCH Ha 12-13 clayyaeB, a IpaHMLE LMPKyJs-
LIMOHHHIX ~ 3M0X CMemanTcH COOTBETCTBeHHO Ha 4-6 Jer. B paboTe
/70/ TaKkmKe NOKAa3aHo, . YTO B pANax TI'ONOBOA NOBTOPHEMOCTH (POPM
UMPKYAsUMY W U E HMEEeTCH 3HaUUML JIMHEWHHNW TpeHZ. MWHTerpaibHHe
KpUBHE aHOMAalMW, TNOCTpPOeHHuhEe IJA TaKUX HeCTalUuWOHAaPHHX Tpolec-
CcoB, OynyT WUMeTh IlepeJloM B CepejiluHe HCClelyemMoro HHTepBala
BpeMeHu. Ecau B3ATE nepuon ¢ 1900 nmo 1961 rom , TO NEpeloM Ipu-
Xonytcs Ha 1926 rox, pas nepuopa ¢ 1900 no 1981  OH CMeCTHTICH
K 1936 rony.

ClefioBai cJbHO BWBOJHW, OCHOBAHHHE Ha LUMDKYJIALMOHHHX 3MOXax,
noJyueHHHE C HCnoJb3oBaHueM gopM uLupkyasuud W 1 E, He Bcerga
OyoyT HanemHu. MWHOrna nJid BhgeJeHUsd [HUPKYJISALWOHHHX 3M0X B HC-
CIeNOBAHUAKX W3MEHUMBOCTM aTMOCepHON LUPKYJAUMU WMCIOJNE3YOT THITh
UMpKYIaluMKu M. X.Baupana /8/. 3Ta THNW3aldd aHanoruyHa TUINH3alinM
BaHrenreiMa-I'upca ¥ npoBelieHa JHad KasaxcTaHa U Tpulierawien
TEPPUTOPUM. B 3TOM TUNW3EUMM Takxe BCe aTMocdepHhe npoueccH
CrelleHH K TpeM: 30HA'BHOW U IBYM MEPHUIMOHANBHHM. Jlif MCClenoBa-
HUA KoJeGaHuii UMpKyJdlUuu arMocdepn TaKde BHI JIAIOTCA LUPKYIHALM-
OHHHE 3TOXW W, TIO- BUIMMOMY, BO3HMKAIOT TaKue ®e NpPOGIEMH, Kak W
C TUNu3aluuMen BaHrexreuMa-I'vpca.
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1.5. HccaenoBaHWA H3MEHUMBOCTH KJIMMaTa Opemeu A3MH

W3yuyeHHe M3MEHUHBOCTH wiuMara CpenHed A3HH Hayaloch B CBA3Y
o MCcnenoBaHMAMYM, CBA3AHHBMA C epe6pPOCKON CUOUPCKUX DEK B Gug-
ceiii Apana M C npoSaeMamy yCHXaHUs Apanbckoro mopsa /89/. B noc-
jelHWe TONH BO3POC MHTEpeC K HW3MEHEHHO perMoHalbHOIO KJAUMaTa
CpenHei A3uM B CBASH C MpeAnoJaracMbi rao6ajbHbM  NOTENJIeHHEM,
Tak. B MepBOM JoKJane MI'OMK ykashBaeTcs, UTO 30HH apUAHOro y
OJYApUAHOrO KiuMara MoryT OHTDH Haubosee ysa3BUMBIMH.

B patore /5b6/ McCClenoBaHa U3MEeHUMBOCTb CpellHEMECAUYHOA TeM-
nmepaTyph BO31YyXa B CpenHed A3uM B AHBape, MioJe H NEpPexOliHHe ce-
30HH C TOMOIBI OCpellHeHHbX AeCATHIETHHX 3HaueHuit. [lokasano, uro
3KCTpeMAalbFHe ZlecATHIeTHs JOCTATOYHO YETHO XapaKkTepU3yoT LMPKY-
NALUNOHHHE 3MOXU. JIng OpMeHTHPOBOUHOM OLIEHKH NEepHOAMUHOCTH H3Y-
yaeMbX KJINMATHUYECKHMX XapaKTepUCTUK BHUMCIAJHUCH aBTOKOPPEJALMOH-
Hye GVHKLUVMM TO MCXONHHM M CTJAXEHHHM 1O CKOJb3ANMM CPEefiHMM
pafaM. PaccuMTHBANUChH J¥HEWHHEe TPeHAH MO BCell IJIWHe pAna H mnoc-
JlenHero AecATUNETHA, OLIeHMBAICH BKJaI TpeHAe B OOillyld AMCIEepCHO.
OueHMBaNach 06ECNeUYeHHOCTh PAa3JMYHhX Ipajaluy usyuaemMbX NoKasa-
TeJlel 3a ABa Nepuosa: [0 ¥ nocje 1960 roma. EJdneJeid HeCATHIET-
HMe NepuonH, B KOTOpHY HabJmojalach HauboJiee HU3KadA Tamneparypa
Mo AHBapi - 3T0 1 891-1900, 1931-1940 u 1971-1980 ronu. Ilo AaH-
HuM 1971-1980 ropmoB cueliadH BHBOA O OOJbUIOM OXBaTe TeppUTOPHH
IPH 3KCTpPeMaNbHLIX TIOHMMEHUAX TemIepaTypH BO3[yXa, TIle HCRIYes
”“*? COCTABMAM CTAHLWMM, DACTIONOKEHHbE B OpOrpadi™iecKy 3almuueHHbX
pavoHax.

llo IaHHBM JAJMBHODSNHHX CTAHUMA (IXxW3ak ¥ feprasa) woib # B
UENOM JIeTO OWAW HauGOJee TenabMd B KOHUe NpOWAOro Beka. B
Nepuoj MaCCOBHX HAGJMOISHMI BHCOKME TeMnepaTyps Aad JeTHEro
nepyosia Haomonanuch B 1971-1980 may B 1976-1985 runax." CambiM

EEEHHM IJd OoJblled TeppUTOpUM O6HJ0 JeTo 1931-1840 A 1951-1960

»

e e g g,

|

* B TISPEXONHHE Ce30HH BECHOM M OCelno CpefiHMe AecATAIETHHE -
H;Dawplﬂ BO3LyXa ObiM Bhle HOpMH B 1971-1980 romax.
UHUM
YM PONOBHX CpDeiHMX [eCATHNETHM;: Temneparyp BO3AyXa
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llag 4acTh. CTaHUMH XapaKTepu3oBAaliach OTPpULATEeNbHEM OTKJIOHEHUEM
OT HOPMbI. ;

B pabotc /A7b/ MCCaenoBANUCH OCOGEHHOCTH TNPOCTPAHCTBEHHOrO
pactpefie/leHHd aHOMAIMH TI'ONOBHX CYMM OCAllkOB B lIpOLEHTAaX OT
Cpellied MEeCAYHOW 10 TeppUTOpUY CpenHeld AsuM. C 370N Lelbio Cpen-
HAf ASUA OblJia nojelleHa Ha 4 WUDPOTHHE 30HH, W B KamMJloOW 30He M3y-
HallaChb Mépa YBJIAMHEHUWS BO BpeMeHH. HccaenoBancs rakke BKaan
FOPHEX U PABHUHHHX CTaHUMN NpY POPMUPOBAI MM KPYNHHKX AHOMAIU
OCaZKOB B KaknoW 30He. IlokasaHo, uTo PasluMuud BO BKJAJL: COCTAB-
JAT OKOJO 10%Z B 3aBUCHMOCTH OT 3HAaKa aHOMalluh. M3yueHa B3ay-
MOCBSi3b MEXIV MHOTOJIETHUMH HN3MEHEHUAMH 3HAQUUTENbKHX AHOMAIUN
OCalKOB ¥ 1MNaMd UUDKYJISLUU M.X.Baigana u OTMeuaeTcsd,4yTo B
SKCTPEMAJIbBHO CYXUEe TI'OfH [IpecoJananT WUPOTHHE, A& B 3KCTpeMalbHO
BlaKHHE - MEpPUIUOHANbHHE.

B padore /58/ HCCIeNOBANMCh MeCHUHWE AHOMAIMA OCAIKOB IO
06 craHuuAM Cpeanel A3um, PacCMarpuBalUCh CIAyYau C OCANKAMM
MEHblle 80Z OT HOpMH U GoJblle 120% OT HODMEI, OHJIM BHIEJNEHH CJy-
4ad, KOTIla aHOMANMM OJIHOTO 3Haka 3aHWMaId 48 u 70 %  CTAHUMA.
Yucao cayuyaes c HEQULIMTOM OCANKOB 3HAYUTENBHO NPEBOCKXOAUT YUCIHO
ClyuaeB C M3OHTKOM OCalKOB. 9TO (PaKT OOWEN3BECTHLH, OCOGEHHO
Ias CpenHeW A3uu, Taxkue Xe PE3YIbTATH OHJIM NOJYYEeHH B padoTe
/47/. - B pabote /76/ rakke IOKa3aHO,UTO B noclejlHee TPUILATH-
dI€The (1958-1987 rofb) YMCIO OUATOB M36HTKA OCAJIKOB, OXBAThHBAI-
IMX 70Z° CTée UMW, YBeIUUMIOChH GoJee yeM BIBOE, 3TO Hawubollee 33-
METHO B TeNJWH nepuofi. YucJo ouaros nedulUdTa OCANKOB B nocaen-
HUE TpUALATHIETHEe YBEJAWUYUIOCH Ha 40%.

B pa6oTe /76/ W3yyaliucCh MHOIO-eTHHE KoJeOaHua TOMOBHX CYMM
aTMOCQEepHHX OCaJKOB, OCpEeNHEeHHHX [0 PaBHUHOM ¥ TOpPHOH Tep-
PUTOPUM U Ha OTHENbHHX METeOpOJOTMYECKHX CTAHLMAX, a TaKkke MX
TEHNEHUMN. LJKIMYHOCTU WAM NEepUONMUHOCTH BHABIAIUCE O MOMONIBI
al 'OKOPDPeJIAUMOHHHX - dyHKUMA. Buia o6HapyxeHa NepyUoOIUYHC 2Th B
30-35 xner, 2-3, 4-5, 6-7-JeTHUe LMKIIH, 4YTO BICTHE COrJacyeTrcs c
besyipbTaTaMy paboTh /50/, B KOTOPOW KpPOME 37 IO GHIM OCHapyxeHH
lNeEpUonUUYHOCY« B 11-12 JerT.

OCHOBOMoJaramye UCCHeNoOBAHUA [ I'MOHAIDHOM aTMoCHepHOn 1Up-
Kyddlun CpenHed A3uM  OHIM TIpOBeleHH B.A. byraeBuM, B.A. Jxop-
AXMO u 1p. /72/. Bee MHCTroobpasue arMocHepHHX Iponeccos Han
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Cpenedt Aswedl GHIO CBefleHO K 11 THmam CUHONTUUECKUX TIPOL
~OB M ONMCAHH TpeAmecTBylole UM U cornpoBoXalue MX aTMochepsl
ARJIHMA. BuJa paccuuTaHa CpelHfd MHOTOJIeTHAA - YacToTa NOABIAEHH
TUIOB CHHONTHUECKUK MpOLIeCCOB W  BepOATHHE nepexond U3 THNA
run. DBareM OBJ  BHIIOJHEH PAn Ipyrux pacorT /36,40,63/, B Ko
TOPHX GHJAM YTOUHEHH W BBEJEHH HOBHE THITH CUHOTITUUECKUX  11pOLIeC-
COB W uMciao TunoB poseneHo Ao 15. Ilpn 3TOM OTMEUeHo, 4TO Cpef-
HWe MHOroJeTHMe 4acTOoTH NMOoABJeHUA THIOB U3MEHUINCH. e

TakuM OOGPA30OM, KpaTKUA 0030p MCCJeIOBAHMY NOKa3bBaeT, 'g@
BO BCeM Mupe yhelseTcA Golbmoe BHMMaHWe NpoOJeMe HBHEHEHHifﬁ?
U3MEHUMBOCTH KIMMATA MO BJAWgHWEM eCTeCTBEHHHX H AHTPONOT' €HHHK
KIAMATOOGDA3YIIUX (BAKTOpOB. MCCIeNOBaHUS, BHIOMHEHHHE Ias Tep-
DWTOpMY CpenHedl A3uy,B OCHOBHOM NOCBAUEHH HM3MEHUMBOCTH pero-

HANBHOI'O KINMaTA. ~—t



o  AOBAJLHMA KDIMAT M MPHMMHN Er0 MBMEHEHWR
B COBPEMEHHY® BNOXY

o 1. O6GuapymeHHe CHIHana H3aMeHeHMA KAMMATAa

OCHOBHHM MHIMKATOPOM I'JoGalbHOr0 U3MeHeHMA KiuMaTa NpPUHATO
CUMTATH TIDH3EMHYI TemilepaTypy Bo3fyxa, OCPenHEeHHYW no GOJbIHM
TEPDUTODHAM, TIOCKOJbKY OHA HauGojee M3yueHa M, KaK NpaBuiIo, M3
ee DANOB Jerue BHAEJUTb CHI'HAI.

[lepBble OLIEHKU OCPelHeHHHX N0 OOJbIMM [MJIOMAZAM 3HAUEHUH TeM-
mepaTypd BO3AyKa ObJW BHOOJAHEHH PANOM YUYEHHX (G. Callendar
1961), (J. Mitchell, 1963, 1961), (M.H. Bynuko,1969). B HacTOfA-
mee BpeMd ONyGAMKOLAH PpaAfl  pacoT /34,36,73,83,84-86 ,88,97/
No pacueTy CpelHerofloBHX NPH3eMHHX TeMnepaTyp BO3MYXa CeBepHoro
M OMHOro moaymapuit. MccilefoBaHus MO CeBepPHOMY MOJYLAPHI nanT
CXOIHHE peayJbTaTH /73/, UTO BNOJHE 3aKO:OMEpHO, TaK KaKk OCHOB-
HHE WCTOUYHMKM MHPOpMALIMKM OIHU ¥ Te Xe, 3 He3HaUUTEJbHHE pacxox-
leHus  OOYCJHOBJEHH  HEKOTODHMM  Da3lMuMAMi  PACCMOTPEHHBX
TeppUTOpKMA KW MeTolaMH pacueTa CpelHHUX 3HAUeHUN.

Bo Bcex 3TUX pafoTax MOoKasaHo,  UTO CpeaHeronoBad npu3eMHasn
TeMnepaTypa BO3Jlyka CeBepHOro noayllapua pacTeT N0 40-X romos,
nanaeT 10 CepelMHH 60-X M C 70-X BHOBb HauMHaeT pacTi; Koaddu-
UMeHTH KOppeJdAlM¥ Mexay noJayuyeHHbIMA pAzZiaMi OueHb BHCOKHE, TO
eCTL pe3yJbTaThH XOpOmO COrjacyiTCH.

PafoTH MO pacueTv CpeliHeronoBOK NpA3eMHOK TemnepaTyps BO3-
IyXxa I0KHOrO MOJylepuss BhIOJHEHH B /84,87,89/., HO OCBemed-
HOCTh TEDPDUTOPHM I10XHOIO [OJYHAPUH ype3BHUYANHO HU3Ka (NPUMEPHO
80% TeppUTODUM 3aHATO OKeaHamu) ¥ NOCTOBEPHOCTD 3TUX pAacuyeToB
TPYOHO NPOBEpUTh. B pAne paooT 783,89/ OHJM MCCHEeNOBaHH M3Me-
HeHUA TeMiepaTyph BO3ZlyXa HAN OKeaHaMd WM ONHOBPEMEHHO HAN
OKeaHaMy ¥ KOHTMHeHTamyu. Ho =iMeHa NMPHOOPOB M M3MEeHeHWe HX pac-
[IOJIOKEHNA He NMO3BOJAAKT TMOJYUYNUTbL CTPOrO ONHOPOAHHE BPEMEHHHE
pAZN AAHHBIX* CYIO3HX HaOJIONIeHUN .

CiefioBATENbHO, OUEHKa IJ00ANbHOTO U3MEHEeHWH KiuMaTa Npou3-
BOOAUTCA B OCHOBHOM C TOMOIBIO CpellHerofiloRO  NPU3EMHON TEM-
mepaTyps BO3MyXa Hall KOHTMHEHTaMiW CeBEepPHOr'o NoJaymaphd (T); OHa
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B HacTrosmee bBpema pacTer, Ka{ nojaraeT GOJbIUUHCTBO KIUMATOMO-

roB, TNOJ BAWAHWEM NMApPHUKOBOTO afdexra, BOBHUKALNETO 38 CUer
ypeluueHud KOHLEeHTPallkH g armochepe COz W HPYT'ux MallbiX TAPDHUKO-

'BWX T'asOB. 3aMeTHM, YTO ene COBCEM B HenapHeM npomioM (60-70-5 =

PoIN), KOrAa HAaOmoJasoch YMEHbIEHUE npusaeMHol CpeAHerOf0BOoR
reMpiepaTyps BO3flyXxa CeBEpHOTO nolymap#4d, NponaraifupoBailach
TEOpPUA HOBOM JeNHUKORON 3SMOXH.

Bolee TOUHaH OLIEHKA W3MeHeHW: CpeHETO0BON TI00alIbHON TeM-
nepaTyph BO3ZIyXa WM cpelHerojoBol TemrnepaTyphl BO3NlYXa CeBEepHO-
ro nozymapua Onua Obl BO3MOMHA TIPH HAIWuMKM NaHHHX O TeMlepaType
BO3JlyXa, XoTAa Ob B OOBEME Tponocdept, cocTaBjdolled OKOJIO 3/4
ncell Macch artMocdeph Seman. PacCMOTPUM pacnpefejeHue 0OO0DbeNa
Macch Bo3nyxa B Tponochepe no Tpem MUPOTHHM 30HaM: BHICOKHE -
80°-Q0°, yMepeHHHe - 30°-60° M HuU3KUe 0°-30°. Ilnowand 3THK
m¥puT COOTBETCTBEHHO PaBHH!: SB=D,2?HR2, Sy=0.?8nﬁz W Eﬂnnﬁﬁ,
roe R - paguyc Semau. EcCay CpaBHMBATD BHICOKHWE W HH3KHEe WHPOTH,
?0 Sz NOUTH B 4 pasa MeHbme Sy. IlpH 3TOM BHCOTA Tpornocdep B
BHMCOKMX WMpOTAX MOYTH B JIBA pasa HuUKe, UeM B HU3KMX, T.e. Macca
BO3AYXa B Tponocdepe HU3KUX WMUPOT NPUMEPHO B 8 pas 6olbme, UeM
B BHCOKMX. CIeloBaTellbHO, NAaHHHX NA8 OOHapyXeHus rJacoOan’ Horo
floTenieHUs WIM TIOKOJONAHWSA B HHM3KKMX mMpoTax Tpebyercd B 8 pas
Gosblie, YeM B BHCOKHMX. STO Jerko VBMAEThb, €CAW NpeJiCTaBUTh,, YTO
HabmoneHua (U3MepeHusd) NPOM3BOAATCA B YCIOBHO B3ATHX edWHHUHBX
O6beMaX; TaKuX eMHMUHHX OOBEMOB B TOJNE TpOMOCHepw B  HHASHUK
mWMpOTax OKameTCd NPMMepHO B 8 pa3 Oodiblle, UeM B BHICOKW .

MOMHO NPEeNNOIOKHTH, UTO W3IMEHEHWs TJi0OANbHOW  NpH3EMHOR
CPeJ{HETOZIOBON TeMrep TYypH BOSAYXa MOMET NPOMCKONMTL KAk 38 Cuer
NOTENnIeHUA WAM TIOXOJONaHMA Bcel arMochepw Semau, Tak U [0

APYyT'MM TNIPDUYMHAM, ndllpUMEp, 33 CUeT YyCWJIeHMdA WaM ocnabieHus Mex~

WMPOTHOrO OOMeHa, T.e. TiepepacnpelielleHHs Tenaa Mexay HW3KHMA ¥ 1

BHICOKMMM LU IpPOTaMH. |

TS

E

2.2. EcTecTBeHHNe KIMMATOOOpa3yWupse darsopu ;

PaccMOTpUM ecTecTBe.dhe (aKi pH, BAMAOLME Ha  MeXaHWaM !

UMPKYIALMK. aTMochepd SeMIM M COOTBETCTRBEHHO Ha ee H.JIHII'ET: B‘
o8 '
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COBPEMEHHYI0 3MOKY HeT NAHHHX O 3aMeTHHX W3MeHeHUAX CBeTHMOCTH
ConHua #u OpOMTanbHHX NapaMeTpoB BpalleHWs 3eMau BOKpyr CoaHuA.
CaenoBaTeJbHO, 3TOT (PAKTOpP MCKINYAETCH '3 pPAacCMOTpPeHMA. Eme ofl-
HUM eCTeCTBeHHHM (AKTOpPOM HMAMEeHeHUd UMPKYJASUMM aTMochepd M KiIH-
Mara 3eMid MoxeT OHTh H3MeHeHWe MNapaMeTpoB Bpall”HUA 3eMidM BOK-
pyr csoe#t ocu. [lon BAMAHWEM IpPABUTALMOHHHX cusl CoaHua, JIVHH M
IDYI'MX MJaHeT COJNHeYHOH CUCTEeMH fPOMCKONUT MNpelieCCHOHHOe M HYy-
TalllOHHOe JIBUXEeHMe OCH BpameHus 3eMlid, H3MeHAeTCA TaKme CKO-
pPOCTh BpameHuss 3eMnu. CymecTBYOT ¥ Jpyrue THIOTE3H W3MEHEHMHA .
CKOpDOCTM BpaleHHs 3eMl¥ BOKpPYI' CBOeH OCH, Hanpumep. B3JierTpoMar-
HUTHadA, Trae 3eMid BHCTYNAeT KaK pOTop W J0O60e HU3MeHeHue 3JeKT-
DOMArHMTHOrO TMOJAA B COJIHEYHOW CHCTEeMe MOXeT NpPUBECTH K W3MeHe-
HHO CKOPOCTH BpameHMd 3eMlH BOKDPYI' CBOEM OCU. HO 3JeKTpOMArHuT-
HHe CHMJIH B COJAHEUHOA CHCTeMe CUIbHO 3aBHCAT OT COJHEYHOW AKTHB-
HOCTH. M3MeHeHHe NapaMeTpOB BpalleHWA JEMAN BOKDPYI' CBOEH JCH MO-
XeT MPHBECTH K HW3MEeHEeHMI0 UMPKYJALUMM OKEeaHOB M LIMPKYJALHM aTMOC-
Pepy 3eman. Tak, B paboTe /99/ BHABJEHA CBA3b MeXIy OTKIOHe-
‘HAAMH OAWTENBHOCTH 3eMHHX CYTOK ¥ sABJeHieM Dib-HHHBRO, a B
/70/ GHjla BHABJEHA  OAMHAKOBAA MEepPUONUUHOCTh 70 JeT B pAfaX OTK-
JOHEHWA 3eMHHX CYTOK OT 3TaJOHHHX (86400 cer) ¥ ONHOW U3 MepH-
OHOHANbHHX GOpM HMPKyJaALuu (C). '

CymeCTBYOT I'MIOTe3H, B KOTOpHX MNpeanoaaraeTc, YTO H3MeHe-
HHE COJIHEYHOW AKTHWBHOCTH HABJAETCH TIPOAYKTOM W3MEHEeHUs TI'DaBUTAa-
UMOHHEX CHJI, nedncTByoUMX Ha CoJiille B pe3yJbTaTe U3MeLSHWA pac-
MONOXEHUA NIAHET B CONHEUHON CHUCTEMe. BcaencTBue 3TOro nepyon
Mexny MaKCHMyMaMu COJheUHOM akTHBHOCTH MOT'YT Kojae6aThcd oT 7 JIo
16 JeT, UTO M HAOMOLAETCH B QIeUCTBUTEJbHOCTH. ClefoPATEJbHO, ..a
H3MEHeHWe TapaMeTpOB BpalleHUd 3eMJM BOKPYI CBOeH OCU U U3MeHe-
HHe NepHoNoB MeXny MakCUMyMaMy COJIHEeUHOW AaKTUBHOCTH JeHCTBYKT
ONHKX W Te Xe (PAKTOPH - rpaBUTAIIMOHHHE CUJbl COJHEeUHOM CHCTeMH, a
- KaK M3BeCTHO, KJIMMAT 3eMiIM HABIAETCA TPOM3BONH M NPOLECCOoB,
npoucxonamux Ha COJHLE, W N4paMeTpoB BpalleHUWs 3eMIM  BOKDYID
CBOell ocH.

B paborTe /&6/ mNpOoBelleH aHaIW3 W3MEHEeHUA MNEepPHOZIOB Mexiy
‘{aKCHUMyMaMit COJHEeUHOM aKTMBHOCTHM (Nno uucyaM Boabda) M nokaszaHo,
UTO YMEHblleHHe YKA3aHHLX MEePUONIOE COOTBETCTBYET POCTV CpelHero-
IIOBO/ TemnepaTyph BO3/lyXa CEBEepHOro noaymapus (puc.2.1).
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Puc.2.1. IluHa nepuona Memny UMKJIaMi CONHEYHOW ., AKTHWBHOCTH
(1) 1 11-neTHAd CHKOJB3ANAH CpenHfAs CcpelHeronoBOl npuzeMHOol
TeMnNepaTyps BO3AYXa CeBEepHOro nonayiwaph#d (2) no IxoHcy /BS/
B OTKJOHEHMAX OT 6A30BOMA HOPMH (1951-1980 roand).

TakuM 06pasoM, MOXHO Inpejanojararb, HTO COBpEMEHHHHA poCT
NpU3EMHOM CpeJHerofioBoi Temneparypu BOSAYXa MOXeT MNpPOACKONWUTD
[0 BIMSIHMEM €CTECTBEHHHX KJAWMaTOOOpPAa3YIOUWX PaKkTOpOB.

2.3. MemuMpOoTHHA OOMEH BO3YWHHMH MACCaMM HaK lipulu-ula

M3MEHEHHH CpPEeHHeromoBOH NpPH3EMHOW Tesneparyys
BO3AYXa CeBepHOro noxyuapua B XX Bexe

Yro6h BHACHWTH, Kakude (GakToph, BAMAIME Ha W3MeHEeHHH cped-
HETONOBOM MPU3EMHOA TEeMNepaTyph BO3AYXA CEBEPHOrO nodyuaphd.
@CTECTBEHHHE WIW AHTPONOreHHWe, B HACTOsllee BPEMH gpaawTCcA 0C”
HOBHEIMM, Oblid NPOAHAINWBWPOBAHH NPUBEAEHHHE B /71/ panH OTKJIOHE"
HMAi JAWTEABHOCTH FEMHHX CYTOK OT 3TAJIOHHHX B cepeliuHe roAa (8P) i
ga fnepvon 1656-1983 ronos, pajkl NOBTOPAEMOC "1 (opM LMpKy IALH
BanrenreiiMa-Twpca W, E, C, 8, My W My /26/ 3a nepuon 1900-100
ronop. TaKkke OHAM NPOAHAIMSHPOBAHH CpENHEKBAJlpaTHUeCKHe oTi m- E
HeHWA  CPelHerolloBOrO npuaeMHory pasgenus (6p) Ha ‘M
30°, 60° u 80° cepepHOro noayuwapus, KOTOpHe E'MMUCHRINCE no ﬁ

&

i
o




SHAUCHUAM, '3AlAHHHM uepe3 Kaxiwe 10° fourorT, HauMHasa C 0°, 2a
nepuvon 1918-1970 ropos, pPaAzn CpellHeroloBOA NpPU3eMHOH TemnepaTypH
BO3NYXA CeBepHOro molywapusi W3 /86/ sa mnepuoa 1900-1970 rOLOB.

Pl AHAIM3WPOBANMCh C HCIOAb30BAHMEM MO UMKIWIECKHK
KOMIIOHEHT /48/

Y(t) = a + pt + Asin((2n/L)L + g),

rne o + pt - JMHedHad 4acTb, A - aMiauTyia [IepUOIUUEC, 0N QYHK-
uMd, L - mepuon, ¢ - ¢asa, KOTOphe OLEHUBAOTCH MeTOllOM HaWuMeHb-
WMX KBanpaToB. I[lpejmojaraerTcsi, uUTO  PAAH,  XapakTepuayioume
NpUPOLHHE #ABJEHWs, COCTOAT M3 TAPMOHUK DA3JHWYUHHKX IepUoJIOB U
aMnauT ‘n.  Ilpy OorpaHuueHHO# AJKHe IapMOHMKA C TEepUOolioM, 3HauW-
TelbHO OOIbWMM, UeM AJIUHA WCCledyeMoro psafa, annpoKCHMUDYeTCH
JWUHeHHOW yacThio. -ClenoBaTellbHO, BoJI€JNB JUHEeWHWW TpeHA W Mep-
BYI0 TADMOHMKY, MOXHO BHAEJWTb BTOPYI T'apMOHMKY M3 OCTaTKa HC-
XOIHOTO pAZa W T.4.. B panbHedmeM TpeHl, annpoOKCUMUPOBAHHKN
KAKOW- IM60 TADMOHMKON, OYIeM Ha3hBaTh "TPEHJ C COOTBETCTBYIOWMM
nepuosioM" . '

Momesb LMKIMUECKUX KOMINOHEHT MOXKHO paccMaTpuBaTh M Kak CIo-
coO BHOEJIeHWA CJOKHOI'O TpeHzxa, CcocTodllero M3 JUHEWHOI'O TPEeHAa WU
IrapMOHMK. 3HAUMMOCTh Taxkoro TpPeHAa MOXHO OI'SHHTD KO3Q@ULUHNEHTOM
KOppelalMM MeXay MCXOAHEM DPAIIOM ¥ TPEHAOM WIH CpaBHEHMEM JIMC-
lepciu MCXOM"Oro pAna W OocTarka Tnocie BhjeJends TPERAA. Has
370N 1l MOKHO WCNOAb30BATh F-KpUTEDPHM.

KosbduLumMeHT KOppedfliid XapakTepusyeT CTeleHb anmnpoxCuMaliii
UCKXONHOrO pAna BHAEJEHHHM TDeHIOM: €CJH Ko3(QPUIMEHT KOppeldalun
CTATUCTHUECKU 3HAUMM, TO 3HauuM W TpeHn. Ilo F-KpuTepuid TPEH]
OylneT 3HauWM, eClJd

521f522 > F1-p (f1,f2),

rne SZ1 - OLIHKA JQMCIEDCHM UCXOMHOrO DA, S 2 - OUeHKa Aucrep-
CHM pAna, NpeCTAaBIANNEro pasHocTb MeXly WCACAHHM DAAOM M BHAE-
neHHsM TpeHpoMm, fq1 u fg - crenedn <BOOOAH 521 " 322, B JIaHHOM
ciyuae fq=fg, P - SalaHHHA YPOBEHb 3JHAUMMOCTH. ClenoBaTeJbHO,
IMCnepcua pAAa, HNPefCTABJLOUEro PA3HOCTb MeMAY MCXOAHHM PAIIOM |
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; T
BHICNEHHNM TDEHAOM, HACTOAbKO MeHblle AUCTEPCHH HCXOAHOro Pina
YTO C BepOATHOCTHI 1-p MOXHO YTBepKnaTb, UTO cpaBH-HBaeuue Tie-
Mepcuu He DaBHH WAM 3HAUMMO OTJMUanNTCA APYr OT Apyra.

C MCTOJb30BaHMEM MONIeNH LMKINUECKUX KOMIIOHEHT B pAne 8P Gy
BHZIENEH "CAOXHHA TpeHA', COCTOAmMA M3 JAMHEWHOrO TPeHna M IapMo-
HUK C nepuonamu 220 ¥ 70 Jer (puc.2.2). BhlijeleHHHe TPEHNH CTa-
:IHCTH‘-IECHH 3HAUMMH Ha 1% y JOBHe KaK 1Mo KO3QPULMEHTY KOPDEeJSLny,
7ak ¥ no F-KpuTepwo. CTATUCTHUECKH 3HAUMMHA TDEHA C MEepPHONOM 70
JeT BhOeJeH U B pAlle NepuoloB Mexny MaKCHUMyMamH COJIJHEUHON aK-
TUBHOCTH. -

6P, Mc

1700 1800 1900 2000
Puc.2.2. UsMeHeHHe OTKINOHEHUR OJUTEJBHOCTH SEeMHLIX cy'mit oT
STANOHHHX M BHIOSJAESHHHE TPeHIH.

1 - MCXOOHHR pPAA. 2 - NUHEeAHLHN TPeHI + FApMOHMKA C [epHOIOM
220 neT.,3 -AMHeAHHNA TPEeHA + TapMOHHUKA € NepuosoM 220 u 70 Jert.

PANll TONOBOA MNOBTOPAEMOCTH (oM UMDKY IS UM BaHI'EHI‘em-_ :
I'pca, CpenHeronoBoi TeMnepaTypl BO3AYXa CABEPHOIO nunymapilﬂ I
PAaCCMOTPEHHBX XapaKTepUCTUK WU3MEHEeHW MeXWUUDOTHOrO oOMeHa 8Ha-
YMTEJbHO KOpoue pafa 8P, B NpEeANOJOXeHMM WX B3aUMOCBS3M, B STHX
PAZAX MCKANUCh "CIOXHHe TPEeHIH'" C MCHOJb30BaHWeM nepuomnoB 220 ¥ ;
70 ZeT, TONyYeHHHX MO pAfy 6P. B 3TOM Clyuae METONOM HauMeHbUUX
HBAIDATOB OLeHMBAIMCD TOIBKO AMIAMTYZA M $as3a. TpeHmw, ¢ MEpHO-
ROM 220, EbleJeHHHe B panax $OpM LMDKYJAAWMM W ¥ E, sHauuMN HE
1% YypoBHe. B CBOW ouepenb 3HAUMM TPeHA, C nepuomoM 70 JeT B
pAjle NOBTOPAMOCTH QOpMbl LUMPKyaaumn C, yro CorJjacyercs C D‘EEYE“""
Tarami /70/. Takow Xe TPeHn ¢ mepuomom 70 jer BHLEJGH W B DAAE




[OBTORAEMOCTH (OpPMH LMPKYJAUnd Mg. B pAjlax noBTopAeMocTH (QOpM
UMPKYJALMM 3 ¥ Mg 3HaAUMMBX TPeHNOB He OOHapyXeHO. CTraTHCTHUECKH
JHAUMMHE TDPSHEH C nepuoioM 70 JieT BhaeJieHnw B pAfax 6p U T. IUB-
TOpsAeMocTh - GOpMH LMpKylauMd W B TeueHWe BCero nepuoia HabJone-
HUil yMeHbllazach, a fopud E - yBemuuuBazach. OpHaxko @¢opmy W, E,
C XapakTepu3yloT LMpKyJaluo aTMocepd Haj aTJaHTHKO-eBpasMaTCKUM
CEeKTOpOM, a 3, Mi, M2 - Hal TMXOOKEaHCKO-aMepPHUKaHCKHUM, [O3STOMY
aHaNOrWuHHe (opMb LUMPKYJAUMM ObAM OCpellHeHH, 3aTeM NpoaHalusSH-
pOBaHH C TIOMONBI0 MOZE]Y UUKIWUECKUX KOMMOHEHT. B pfAjax NoBTOPA-
eMocTH @opM W+3 ¥ E+Mi CTATMCTHUECKHM 3HAUMMHX TPEHJIIOB He OOHa-
pyXeHO. CTATHCTMUSCKM 3HAUMMLA TPEHH, ONUCHBAEMHA I'apMOHMKOHW C
nepuonoM 70 JeT, YCTAHOBIEH B pAlie NMOBTOPAEMOCTH (POPM LK KYIdA-
uud C+Mo. B psje noBropseMocTd ¢opM LMpryasuud C+Mp Halmonaics
pOCT nopTOpsAeMocTH B 30-X ropax, 3areM yMeHblleHMe 10 70-X T'OJIOB
W pOCT B HacTosmee BpeMA. B pazax 6p Ha mmporax 30° u 80° ce-
BEDHOM WHMPOTH A0 BTOPOA MOIOBUHH 30-X TIOAOB HabMOAAICA PocT,
3aTeM TIAlleHde [0 cepenuHH 60-X ronoB, B HacTosllee Bpems Hao-
mofaeTCA yBelWUeHHMe 3TUX 3HAueHuWH. PoCT 6p CBUEeTenbCTBYyeT 00
yCHJIEHUH HemmupuTﬁDrD o6MeHa, M HaobopoT, VYMeHblleHue 6p - 0O
ero ocnaonesuu. Ha mupore 60° c.w., B pAne 6p 3HAUMMOrO TpeHJa
He OOGHApYyXeHO, YTO, N0 BUAWMOMY, CBA3aHO C KOJieCaMd UHPKYJIALHH
B aTMochepe BeMiu.

ConocTaBleHUe U3MEHEHWH pacCMATpUBaEMuX DAJOB C H3MEHEHUAMH
TeMIepaTypH NMOKA3HBaeT, UTO POCT MNoclefHe! NMPOMCXOAMJ W TIPOMC-
XOOWT CHHXPOHHO C pPOCTOM TNOBTOPAEMOCTH POpM LMPKyIsaLUMH C+Mz H
W3MeHeHMsAMH 6p Ha mMporax 30° u 80°. CrnenoBaTeNbHO, YCUIEHHE
MEXIIMPOTHOrO OOMEeHAa COOTBETCTBYET POCTY CpPEIHEerofOBOA IPU3EeMHON
TeMiiepaTyps BO3MyXa CEeBepHOro MNoJaymapud.

PoCT NMOBTOPAEMOCTH MepUIMOHAJNBHHX TNPOLECCOF NPUBOAMT K YBe-
JVUEHMI0 BHHOCA Tenija W3 HU3KUX B BHCOKME WHPOTH W ai~eKlWH XO-
IONa W3 BHCOKUX B HHU3KME. B cuay pasHulL B O0O6BEMAX BO3JVIHHX
MAcC TaKoMm 006} °H Ter.JIoM TIPUBOAUT K 60Jee CHABHOMY NPOrpeBY BH-
COKMX WNMPOT, HEe3HAuUWTeJIbHOMY MNpOrpeBy YMepPeHHwA W CIa0OMY BHKXO-
JaKUBAHMIO HI'3KMX wypoT. JlonodHuTeldbBuH (akTop pocTa TemiiepaTypu
BO3JJyXa B BHCOKWMX WMpPOTaxXx - 3TC BHHOC BJaru B 3TU WUPOTH M3
HU3KMX. Kak u3BeCTHO, BOASAHOW Map - OCHOBHC . MOrJOTHUTENb NJAWH-
HOBOJHOBOM OTPAKEHHOW palvalMy ¢ yBelIWueHHe ero KOHUeHTpauuu
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NPUBONMT K POCTY TemnepaTyph BO3AYX4. [Ipy KOHHeHCAalWH npoﬁé_
IUT TAKKE BHIEJEHWe Tenaa, CAefoBaTeJbHO, BMeCTe C BOTIAHUM s
DOM TDOMCKORUT AOGABOUHWA MPUTOK Tenja B BHCOKME MMPOTH. Pocy ‘
NpPU3EMHOW Temneparyph BO3ayxa B BHCOKHX &mpmax npuBener g
yMeHblIeHH0 JIEAAHOr0 NMOKPOBa, CJeNoBaTEeJbHO, y3MeHeHU0 aib0efo,
_KOTOpOe 6yneT cnoco6CTBOBATh POCTY npu3eMHoi TemnepaTypH BO3py-
Xxa, XOoTd 3TOT npouecc OyreT NMPOUCKOAWTD HelWHeWHOo. Ha [epBoy
spane UACTh TenAa, BHHECEHHOro C bra, C ner 3aTpaunBaTLCH i
faguye NeNSHOrO NMOKPOBa, HO C TOCTENeHHHM YMeHbIEHHEM NeTIRHONY
[OKpOBA OYZET YMEHbWATHCA OTpameHHad paauauud, HTO GyneT Tamme
crnoco6CTBOBATE POCTY TemilepaTyphl BO3YXA.

[lo npeaBapuTeJbHEM MOACYETaM MPH YCHUJEHUM MeXuypOTHOTO 0f-
MEeHa DOCT IIDM3EMHON Temneparyps BO3MyXa B BHCOKHMX WApOTaX Ha
3-4°C OymeT COINpOBOXIATbLCH [IOHMMEHYeM TpU3eMHOW TeMneparypd
BO3IyXa TOJbLKO HA 0,3-0,5°C B HHM3KMX WMPOTaX.

[lONTBEeDKIEHUEM 3TUX BHBOMOB MOTYT OnTb pe3yJbTaTH, 110yYek:
HHe B patore /91/, rie npoBefieH aHalu3 NpHYKH noTenjeHud B Ce-
BepO-3anajiHof 4yacTH ADKTHUECKO! AMepuKu. B ITOM pa6oTe MoKasa-
HO, UTO TeMieparypa BO37lyXxa B CeBepO- 3ANANHON UACTY ADKTHYEcKol
AMEpHMKM pacTeT He 33 CuUeT 6oJjee TelibX BO3AYWHHKX MAcC, NPHXOAH
mMX C lora BMECTe C LMKJOHaMM, a 33 CueT yBeJUdeHNH yucaa umKIo-
4op. TaKoe ke OOBSCHeHWe MOTelJieHno ApKTHKW B 30-X ronax fasd
1ocs B.I0. Buse u J.A. Bureapcow /19,21/. B.N.Buse OTMETHI
DOCT LMKJIOHMUECKO! JleATeAbHOCTH 32 MeCATUICTHE 1931-1441 rOHOB,
1. A. BUTeJbC MoKasaj, UTO B NEPHOT 1920-1930 TC7IOB  HAGmoaloh
AEAUMTENbHOS TOBHIEHAS WHTEHCHBHOCTH LMKJOHWUECKOM TleATeNbRO
M, T.e. OMIO pesKoe YyBelMueHue YMCIA JHEW C TJIyOOKMMA ARIO"
HaMH. o .
AHAIN3 DAAOB CPENHErofOBOM NPU3EMHON TeMIepaTypH BO3AYXa *
nepuos 1.81-1985 rozoB B BHICOKMX, YMEepeHHHX W HH3KHX Hpot
(naspse TOCYNADCTBEHHOTO I'MAPOJNOrMYECKOro MHCTMTYTa) TNOKAMES
e?, uTO 33 pAacCMATPUBAEMHIt MEpUOJl BHCCKME WMPOTH norended!
cpeliHeM TpuMepHo Ha 1,0-1,6°C , ° yMepenibe - Ha 0,3-0,4C ¢
B HM3KMX UMpOTAX B CpelHeM 3aMeTHuX WaMeHeHuy He OFF
HauGOAbIMe W3MEHEHMA NMpY noTenienuy B 30-x TOmaX M of
UMM B B0-X TONAX MPOWCXONMWIM B BHCOKMX LipOTaX (puc.2.8)
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Puc.2.3. VaMeHeHHe CpPeNHeroACBOMA TeMmfepaTyphl BO3AYXA no wH-
pPOTHEM SOHAM CEBEPHOI'o NOJAYWAaPHH.

KpynHomMacmTaoHad XO3AWCTBEHHAA MedTeJbHOCTh uejoBeKa, O0CO-
GeHHO BO BTOpOM MoJOBMHe XX Beka, W ee BAMAHME Ha OKpYXa0myn0
cpelly CcTaja CcpaBHMMa C eCTeCTBEHHHMH KauMaToo6pa3yompumMu haK-
ropaMd. TI'JIaBHHM M3 AHTPONOT€HHLIX $aKkToOpOB NPUHATO CUMTATDH H3ME-
HeHMe rasoBOro cocrasa arMoc@epn SemiH.

OnHAKO KaAMMaTrT 3CMIM 10 CHX TI0P popmMupoBaJICA 3a CueT ecTecr-
BeHHHX dakTOpoB, H B CHUCTEMe vapMochepa 3eMiau’ yCTaHOBHIOCH
TepMONUHAMWUECKU DABHOBECHOE COCTOHHHE , 4 UMpKYJaLMsa aTMocdeph
HAXONMTCS B COCTOfHMM KBA3HCTAUMOHAPHOIO PEXUMA. [TApHMKORHK 3¢
deKT HapyuwaeT 3TO PaBHOBECHOE COCTOAHNEe M ABJAeTCd Kak Ob BHeM-
HUM BO3ZencTsueM. Torga, COriacHO NPUHLMANY Jle llaTelrbe, B aTMOC-
depe Bemiy JOMXKHH BOSHMKHYTD POLEeCCH, KOTOpL ' OYAYT CTPEMHTHCH
ocnaGUTh TNApHWKOBHA 3@dexT. B CHCTEMe “"arMochepa 3eMan' on-
HAM M3 TaKuMX NpoleccoB, HanpuMep, MOXET OHTL  YBeJWueHue
o6nauHocT¥. IIOBHMEHMe Temrneparyps BO3AyXa 3a CHET NnapHuKo-
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BOro addexTa BHBOro  s@dekTa BH30OBET POCT UCnapeHus, 4a 3o,
B CBOW oyepenb, TNpuBeNeT K yBelWuyeHuw KoJWdecTBa nﬁ.ua'-m-:mcru
COOTBETCTBEHHO K YBEJUUEHMO OTpaKeHHOW papuauuud, T.e. YMeHbjyy
NPUTOK panualiyi M 3eMHOW TIOBEPXHOCTH W TeM CaMblM OCIaOMT Taphy-
KOBbH 3@peKkT. EcTb, KOHeuHO, HeKoTopasd HeonpefielleHHOCTDb B 3f-
pexre obiauHocTH, HO B. PamaraH u np. /94/ nokasaiu, YTO Jiaxe
HeOOJblOe yBeduWueHuWe KoaudecTBa OOJAUHOCTH CKopee YMEHLUHT Tey-
nepaTtypy BO3IyXa, UeM YBEeJAWUWT NapHUKOBHUA 30deKT. CYWECTBYKT y
Ipyrue npouecch, KOTOpHe MOr'YT OCIAOUTh NapHUKOBHA 3(QMEeKT, Nos-
TOMY AHTDOMNOIeHHas COCTABIANAA W3MeHeHWd KauMaTra MOomMeT [pog-
BUTbCHA He TOJbBKO B CpeJJHEerOflOBOW TMPU3EMHOW TemiepaType CeBepHo-
'O MOAYWapusi, HO W B APYTUX NapaMeTpax cucTemu 'aTMocdeps Sey-
JIU". B TO %e BpeMf, eCJy BHellHee BO3JEWUCTBHe B BUIEe NAPHUKOBOrQ
affexra 6yner HapacTaTb, TO HACTYNMUT MOMEHT BpPeMeHM U , KOTODHY
oKkameTCs TOUKOW Oudypkauuu - Koraa arvocdepa 3emMin MOKET Hauams
Iepexoj] B HOBO& DABHOBECHOE COCTOfHWE, T.&. K HeNPencKasyeMowy
HEYCTOMUMBOMY DA3BUTHI0 COOHTMA. Axkazemux PAH H.H. Moucees
/66/ mumeT: ' CymeCTBYWT olpelelieHHHe cooOpameHud, CBUAETeJbCT-
Byll¥e O TOM, UTO UelOBeUeCTBO y#e MOLOWIAO K DPOKOBOMY [, 06ery, a
MOXET OHTb W WATHYIO 3a Hero. [I'pAgyiiee TMNOTeNleHHWe Kiumara -
OOWH W3 NMONOOHWX apryMeHToB. HO B 3ToM Hamo yOeAuThbCca. ECLM T8
KOe NpeATolOoXeHHe OKAXeTCH CIpaBelJWBHM, TO W3MeHeHMe Ouochep
yKe He MoxeT OnThb CTAOWIU3WPOBAHO €CTEeCTBEHHLM obpasoM. Jii
3TOro NoTpebylTCA CcrelldalbHue VCHINA BCero uvelioBeyec: a". M0
AHANW3 TNPWUMH W3MEHEeHWUs KIUMAaTa, TNpOBeleHHHU Bhlle, M03BOMAET
6oJee ONTUMUCTUUHO Ct ITPeTh HA 3Ty NpobleMy ¥ CUMTATh, 420 poct
CPeJHErOJOBOX NPU3eMHON TeMepaTypl BO3AYXa CEeBepHOro nmlywaplﬂ
NPOHCXONUT, B OCHUBHOM, TIOJ BIMAHMEM €CTeCTEEeHHHX (axkTopos, 8
aHTPONOTeHHaA COCTaBIANMAR M3MEHeHMA KAWMaTa B HacTosuee Bpemi
He ABASET A JIOMMHMpYOWe#d. BcecTopoHHee — wcclefopanue 3T
MPOLIECCOB BO3MOKHO TOIBKO C TMOMOWMBI TOJHEX MOZLeiled KAMMATA: b
KWM OOpAsSOM, TIPOBEJIeHHHW aH-JM3 JIaeT OCHOBAHUE npenﬂﬂﬂﬁ'ﬁﬂ""
YTO W3MeHeHMA B XX BeKe NPU3EeMHOW CpenHeroloBOW TeHﬂ {
BOSAyXa CeBepHOTO MNoaywapusi NPOMCXONWAXW ¥  TIPOMCKOXAT 38 "‘f'ff'f "
fe€pepacnpeieeua Tenda NOA BIM. (MeM W3MEHeHUs IMPKYIA "‘ T
MOCRepH, T S. OHM HaXOWATCH B Npeleliax ecTecTBEHHOM WaMeHWE
TH, 9T0 corzacyercd ¢ pesyapraramu pacor /96 w Ap./-
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2. 4. OUEHHH ROIMONHUHR M3MeHeHHH CPelHeroNoBOA NPH3eMHOA
TENNepaTypl BOIXYXA M XAPAKTEPHCTHH  IMPKYARIM
arvocepd ceBepHoro NoOJaYywapHAa

B noaTBepxleHUH BHBOJIOB, [OJYYeHHWX B pasjede 2.3, pacCMOT- .
pUM BpeMeHHHe KOJeGaHWs pas3MUuHHX KIUMATHUECKH XapaKTepuCTHK.
Ha puc.2.4 1 puc.2.5 npuBefieHH UCKOAHHE PANH (GOPM UUPKYJIALIMAK
W, E, C, C+M2, 6p Ha muporax 30°,80° ceBepHoro noaymapua 4 AT,
BHIleNIeHHHe I'apMOHMUecKWe TpeHnn C nepuonoM 220 ¥ 70 JeT, OXHAa-
eMHe W3MEHEeHMA BHIIEYKA3AHHWX BeJuuuH 10 2005 rona ¥ BO3MOKHHE
CcpelHeKBalpaTHUeCKue OTKIOHEHMH .

YUCI0 nﬁeﬁ YyUCJIO OHeH
240} a) 2401 0)
!
140 140
40 : B . - 40 - - g
1870 1915 1960 2005 1870 1915 1960 2005
160} B) 1801} T)

F

Vil
10u} IL tuq N 125|
IR | |

Ly |

40 t . | f . S S
1970 1916 190 2005 1870 1915 1980 2005
— 1
— 2

Puc.2.4. HaMeHeHUe NOBRTOPAEMOCTH @opM uupkyasuun W (a),
Eolg)s Can), C+Mz T).
1 - UCXONHLRA PAL, 2 - BHAOBJEHHLA TPeHA U BOZMOXHBE CPpelHeK-

palpaTHyYecKHe OTHKJOHEHUA.
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Puc.2.5. Wsmesenue Op Ha wmpore 30 (a), Ha wupore B0 (6l
aHOMANUA CpenNHerolioBOR TeMnepaTyphl BO2AYXA CeBePHOrO
noavmapusa no /88.89/7 (B). ,

1 - WCXONHHMA paAl, 2 — BHAENeHHHA TPEeHA W BOSMOKHHE CPelHek:
paIlpaTudeckKkde OTKJIOHEHHH.

BeCh AHANW3 NMPOBOAWICH HA AaHHHX 1o 1970 roja BKIOUNTeIbHO,
cAENOBATedbHO, NOCIedyouMH nepudon A0 90-X TOJOB MO0
DACCMATPUBATh KAk HEe3ABUCMMYIO BHOODKY. Kak BMAHO M3 puc.2.4
yawenenue W, E, C, CiMg, 6p u AT (puc.2.5) OHIO npeficKasa
JOCTATOUHO XOPOWO M (UYKTYAlMUA ITHX BEWUMH TAIKE HaxopawA b
3aflaHKbX Tipefiedax. CpelHeKBafipaTWueckas OWMOKA pOrHO3a H3WeH
gus AT 3a 3TOT Nepuoj; COCTaBUAA 0,2°C npu 3alaHHEX Bﬂ
ﬂpﬂnﬁema.npa'muacnwx OTKIOHeHMAX 0,15°C. CpenHeKBaipaTHieHt:
OWMGKY NPOTHO30B NOBTOpPAEMOCTH GOpM IwMpKyasunk W, E.. C §Ai
cocTasuad 22, 35, 16 W 19 ciyuaeh NpW BauaHH X BOSMOKHHX O &
HeuuAx 28, 33, 23 ¥ 24 cayuaes, COQTBETCTBEHHO.

- YenemHOCTb NPOrHO3a MOKHO OUEHWUTD MO OTH( UTeAbHON
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rge 6 - cpelHeKBajpaTuyecKasa OWMWMOKA NporHosa, 64 - CplClHEKBanN-
paTuueckas (axkTuyeckas M3MEHUMBOCTb, N - UWCIO NMPOriLosoB, N -
YWCIO HaOJoAeHUH, Xp U X - MPOrHOCTHYeCKHWe W (PaKTUYeCKHe Belu-
YWHH, COOTBETCTBEHHO, X - CpellHid MHOroJleTHfiA, Xi - 3HaueHHe
i-Toro sneMeHTa paAla. _

OnpaBHBaeMOCTh MPOrHosa u3meHenusa AT 3a 1971-1990 roaw 1o
e cocrasuna 0,9, a W, E, C u C+M2 cocraBuna 0,96; 0,77; 0,6
0,79, COOTBETCTBEHHO. '

M3 puc. 2.4 Taxkke BUAHO, UTO AT OyneT yBeJAWUMBATBCH MO
2006-2010 ronoB W' ee 3HAUEeHU:2 clellyeT OXWIATL BHhlle HOPMH Ha
0,3°-0,4°C. TosropfeMocTh (OPMH LMPKYJAUMM W YBEIUUMTCHA NpUMEp-
HO Ha 17 cayuaeB 3a JleCATUJIETHe, a NOBTOPAEMOCTh (QOPMH LWPKYIfA-
UMM E yMEHBWMTCH TMpMMEpPHO Ha 28 cJayuyaeB 3a fecsituleTHe. [IOBTO-
paeMocTy dopd ULMpKYIAUMM C ¥ C+M2 OyneT KoneGaThCd C NEepPUOAOM
70 ner U C aMNAMTYAOW KoJebaHusi oKolo 40 cayyaeB. ByaeT YCHIH-

8ATHCA MEXWI'MOTHHA OOMEH BOSHAVIWHHMM Maccamu M K 2005 roxy poc-
THTHET OUEPENHOr0 MAKCHMYMa.

2.5. H3MeHeHHe NPHSeMHOr'0 TeMnepaTypHoro penMMa
CeBepHOoro noJyuapmMs

~ B paboTe ucnonb30BaH apXWB CpellHed MeCcsA4YHOM TeMlleplTypH
BO3JIyXa CEeBEPHOIro NOJAYWADUA B y3lax TreorpapuyeCKOA CeTKH C ma-
roM 5° no mupore ¥ 10° no moarore, orpaHuueHron 26° c.w.
BhJIM  pacCuMTaHH NOJdSi CpelHerofOBHX  3HAUEHWH aHOMaluM
TeMnepaTypH 3a XOJOjHOe, Tenloe .OJYyroide M 3a roj. Ba ne-
puonn 1900-1939 , 1940-1989 n 1900-1989 rojOB pAaCCUHTHBA-
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-
JMCHh  CpellHue MHOroJieTHHe 3HaYeHHnd aHoMaNIMi TeMreparyph BO3Jtyxa
Mo NOJAYTONMWAM W I'ofl MO 3TUM NEPHONEM. Pasjiyupe 3HAYEHUHA CPEeRlpy
MHOTONETHUX , BHUMCJAEHHHX 38 pasjnuHHe Nepuoih, OKA3aNNUCh He3H3-
UMTENLHNMU. BhUIM BHUUCJEHH CpellHMe aHOMaiuu TemnepaTyps BO3N'xa
33 nepuons 1900-1908, 1910-1919, 1920-1929, 1930-193Q,
1040-1949, 1950-1959, 1960-1969, 1970-1979, 1980-1989 T'ONOB No_
MOAVIONMAM M 3a roxa. Ha puc. 2.6- 2.8 npuMBoUATCA KapTh CPEeAHErg-
JJOBHX AHOMANUA Temneparyp.. BO3IYyXd, ocpeflHeHHHX 1O 10- JETHHM
MepuonaM.

AHANU3 KaApT aHoManu# TemnepaTyph BO3JlyXa, OCPeNHEeHHOH MO Je-
CATUNETHUM TepHonaM, MoKaswBaeT, UTO Ha4alo XX cTOJeTHUd XapaKTe-
PHIOBANOCH TeMIepaTypamy BO3NYXa HUKE cpellHey MHOI'OJIeTHEeW  Mpak-
TMUECKH HA BCEeM CEeBepHOM Toaynapuy, TOJbBKO Hal CerpepHOH AMepn-
kot U CpenHed A3ued He3HAUWTEJbHO Bbilie CPelHMX MHOI'OJIETHUX. B
CHENVIOUMX NECATUIETHAX NOABJANTCH ouary Tenja B HUIKAX m¥poTax,
KOTOpHe B TMOChAefyilleM yBeJWuuBalTCA B pasvepax, a B. TEpHOI
1030-1939 TONOB CDelHHe TemnepaTypd BHie CpefiHeit MHOrOJAeTHel
APAKTUUECKT Hall BCeM CeBepHbM MoJyilapueM. B BHCOKMX  IIMpOTaK
TeMIePATYpPL BO3NVXa B CpellHeM 3a NecATuiIeTHe B OTASJbHHX ouarat
RuIle CpelHel MHOrojleTHel Gojee ueM Ha 2°C. HesHauuTeJbHuE ouari
TeMIIEDATYD HWME CpefiHel MHOTOJeTHel oTMevyalnTca Hal Cpennen A3M-
eii. KasaxcTaHoM M loroM 3ananHon CHOMDH. f

Hauuead c nepuoga 1840-1949 TONOR, HASMONAETCs [OHMKEHHE
pU3eMHON TeMIeparypsl BO3AYXa. MNOABJAKNTCA W PACHUPAITCH ouars €
TeMIepaTypaMi BO3AYXKA HUMe CpeliHeH MHOI'OJeTHeW B HU3KUK U YHB*
DeHHEX WHpoTax, M yxe B 1960-1969 ronax OCHOBH&:d UACTh CeBepHO”
PO MONYWAPHA, B TOM WiCIe M ADKTHIA, JaHATa TemnepaTypaHHJHﬁ‘E
/yXa HUXe CDENHel MHOTOJETHeN. B CIENVILMe NeCATWISTHR Hayancd
DOCT OUYaroB C TeMneparypaMd BO3NyXa Bhlle CpelHen Hﬂnm._n‘ewﬂﬂﬂ:;‘
KOTOPHH, NO-BUAMMOMY, TIPOAOJXUTCA M AOCTHIHET m4épenﬂnrﬂ-uamﬁF3
MyMa B repuozn 2000-2010 romos, 4TO COrJacyeTCH C BbiBOZIaMH, }{?
JYYEeHHEMY B Tn. 2.3. | | | <

AHANIOTMUHAA KADTHHA HAGIOLAETCA B MaMeHeHWsX anomanuit TeN

epaTypel BO3[YXa MO CeBEepPHOMY NOJVIApH0 B XOJONHOM H Tenml
JYTOOUAX .

OnHako caeyeT OGpaTHTh BHUMAHME HA  CJLYIOmUi ffﬂ“"'
CMOTPA Ha TO, UTO CC/paHfAeTcs oblas TeHIoHUMA BpeMeHHBX W3M
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(a).

[lona aHoOManul CpelHeronoBONM TeM' 2PATYPE BO3IAYXA

CeBEPHOro no vwapus, ocpelHeHHule 2a nepuoar 1900-1909 rr.

Puc.2.6.
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Puc.2.7.

CEeBEPHOrO MOJAYWapHsi, OCPeNHEeHHHe 3a nepMoas 1930-1939
1940-1949 rr. (6). 1950-1959
1“.&TC}U..2“'-1{¢1T

[lona aHOMAJIMR CpefHeroaoBol TeMnepaTypH
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HWM OYaroB aHOMAIWA 3a ONIUHAKOLLE NepuHolb HAOMOAEHUA. — Tar-pg-

npuvep, nepuon 1900-1909 romoB xapakTepusoBalcd TEMAERATYDayy
HUXEe CpenHedl MHOrONEeTHEW NMOYTH BO BCeM CeBepHOM HDJl}'UJEiDHH;__Q_ '

TeINJOM TOJYTIOJMW OUar C He3HauuTeJbHbIMM [MOJOKWTEeJbHHMHA alOMany-
AMH HalOqonancs B 3ananHod W BocToudHou Cubupu. B XOJOAHOM TOay-
TOAUM TaKol ouar Habuonancd B CeBepHOW AMepuke W CpellHEW AShy, -

B 1930-1939 rogax npakTuyecKM Bce ceBepHOoe MNodylnapyue Xapak-
TEPU3YETCA TeMlepaTypaMd BO3[yXa Buhlle CpeljHed MHOI'OJEeTHeH ¢
oyaraMid +1°C B lieHTpaJbHOM yacTy CeBepHOW AMEDMKM, B BOCTOYHOR
yacTd I'peHiauauy W I'peHaadjcKkoro Mopsa B TelloM TOJAYI'ONWHK Y ¢
ouaroM +2°C B BHCOKHX WHpOTAX © XOJOKHOM NoAyroadd. Kpome 3ro-
ro, B XOJOAHOM MNOJVIOIMM OTWedaduCh OTHellbHee odaru C TeMilepa-
TYpaMM BO3QVXa Bhlle CpefiHell MHOTOJieTHeW Hal CpenHeW AsueH, Ka-
3aXcTaHoM M CeBepHOW Kananon.

B 1970-1989 rogax B TenJoM NOIyrofguu HaﬂJIHJJIaEECH POCT Q-
JacTel C TemnepaTypaMy Blle cpellHeld MHOroJeTHeW. Jlns XOJOMIHOrO
noayrofua nepuon 1970-1979 rojioB XapakTepusoBalCd He3HAuWTelb-
HbhiM yBelWueHUeM 06JACTeW C NOJOMUTEJNbHbMKM aHoMaluaMu. OHW OTMe-
yaluch Hanm THXMM OKeaHOM, 3a& HCKIUeHHEM ero CeBepHOHW ULACTH,
ioroM CeBepHOM AMepHMKH, CeBepHOW ATJAHTHKHM, BOCTOUYHOM uacTbi EB-
ponbl ¥ 4acThio Asuu. B nocaepywoimee HecATHIETHe B XOJONHOM NO&Y-
oMM TaKk Xe, KaK W B TenuoM, Habionancia pocT obJacTed C TeMi -
paTypod BHlle cpefHed MHOroJeTHeW . BosMmoxHO, B 2000-2010 rojax
clellyeT OKULATH TeMIepaTypy BO3SAYXA N0 OGOWM TMOJYTG.UAM BhIE
CpefiHe# MHOTOJIeTHe! NOUTH N0 BCEMYy CEBEPHOMY NOJYWapHO. '

TakuM O0pasoM, [IpOBElleHHHH aHalW3 [OKa3HBaeT, YTO B Hayale
AX Beka NpaKTHUeCKu BCe CeBEepHOe Moaylapue OHIO OXBAUeHO OIPH
LaTEAbHEIMY aHOMalWsAMYM, 3aTeM MJONANb, 3aHUMAeMas OTDULaTebHNMA
aHOMANWAMY, YMEHBIMIACh, ¥ B 30-X TOJAX NPAKTUUECKH BCE CeBep-
HOe noaymapye OHJO 3aHATO TOJOKUTENbHOM AHOMANMENR C Ouaro *300-'
y mnomoca. B moCHenyiomMX eCATHIETHAX NPONCKOAWIO yMeHblleHHe
ICWANKM C NOHOMMTENbHHMA aHOMANMAMH, W B 60 ¥ rogax Goxbiad u&
CTh CEBEpHOro noaymapus OHIa 3aHfTa OTPHULATEIb HhMH annua.unﬂllﬂ
fLEAaTOM -1°C. B nampHeileM HAYANOCH YBEIUUEHUE NIOMANN C [OJIME
- TEIbHHMA  QHOMANWAMH, KOTOpPOE MNPONOIMAETCH W B HACTORINEE BDE
- ¥ B neproy 2000-2010 ropgos, NO-BUAWUMOMY, BCe CeBepHOe noll
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fyneT SaHATO TOJOXMTENLHOA AHOMaluen

CaelyeT OTMETHTH elle ONHY WMHTepecHyl ocobeHHoCTb. [lpouecc
MOTENAeHUsT UAW TNOXOJONAHMA B CeBEepHOM TMoJymapu¥ HaunHaeTCd C
HU3KMX WmMPOT, KOTOPHW 3arTeM pacnpocTpaHseTcs B 0OoJiee BHCOKUE
WAPO_H, W Cambhe 3HauuTellbHbe MOTenJeHHs W NOXOJofaHud NPOUCKO-
AAT B BHCOKMX WHpoTax - 65° c.m. ¥ Bhe. |

KaKk W3BeCTHO, TPOMWUECKHUe MUPOTH ABJAANTCA OCHOBHHM HAKONH-
rejieM Tenaa, npuxoafmero or CojHua, KOTOpoe 3aTeM NepeHOCHTCH
yepe3 OKeaHKuecKyin " arwmocheDHyi0 LWMPKYyJAflMo B Oolee BHCOKHUE my-
poTH. OfHAKO M3-3a CYWeCTBOBAHUA KOJeC LMDKYJAlUH B armMocepe,
TaKkoll MepeHoC OCVIeCTBASETCHA No3TanHo, T.e. CHauajla NPOUCKOAYT
NepeHoC M3 TPOMMKOB B 30-40° c.m., 3areM - B 60° c.m. U jaiee -
., GoJee BHCOKMe mMMpPOTH. CiaenoBaTelbHO, Ocladjenve WM YCHICHKHE
MEXIIMDOTHOrO OOMEHAa CiloCO6CTBYET yMeHblleHWo MiK YBEJUUeHU0 Ie-
peHoca Tenja cHayana B 30-40° c.m., a 3areM ¥ B OGjee RHCOKHX
WUpOTaxX, T.e. COOTBETCTBYeT HAOMOAAaeMON KapTHHe, NIPUBE,, 2HHOX Ha
pHc. 2.6-2.8.

2.6. OueHKM BOIMONHME M3MeHeHWHA noneH CpeRueroaoBof
npH3aeNHO# TemnepaTyps BO3AYXa CeBepHOro noayuapMsd

B pasgene 2.5. Oula npocliexeda HIHHaMHKa HBMEHeﬁHH noJaen
aHOMANMI TNpU3EeMHHX Temreparyp RO3yXa MO CeBepHOMy MNOJYMapHio.
OCPEefiHEeHHHX 3a TOoJ M N0 MOJYrofusM, OO MOKA3aHO, YTO AWHAMHKA
U3MEeHEHU MOJel aHOMINK NMDU3EeMHbBX TemlepaTyp BO3lyXa, COOT-
BEeTCTBYET TPEHIY CpeLHEeronoBOM TemmepaTyps BO3AVXa CEBEPHO™)
noaymapus. B COOTBETCTBMM C 3THM MOXHO pefinoloXuTh, 4YTO B
2005-2010 rojax HACTYNMUT OuYepenHOM MaKCHMYM CpeiHerOI0OBON  TeM-
eparypd CeBepPHOrO MoJymapus, KOTOpas NOBHCHTCH NPHMEPHO HA 1°C
. OT NOMHAYCTDUANLHOI'O Nepuofa, T.e. NPHMEepHO BABOE BhHIE, HEM npu
norenjesnu 30-X T'OHOB. '

BLAM BHUMC/EHH DA3HOCTH MeXly OCDeIHEeHHHMY 3HAUeHWAMA Cpefi-
HEerOfIOBOJ NDHM3eMdoi TemmepaTyps BO3AyXa 3a NEPUOL 1935-1940
rORUB Y OCpellHeHHhMA 3HaYeHUAMH CpeHeronoBON NMPU3EMHOW TeMIe-
paTypsl Bo3ayxa 3a 1900-1905 romb. 3arTeM ToJs 3THX pasHocTed Ol
Iu yaBoeHy. IloJyyeHHHe [OJd MOKXHO CUMTaTb NpPOTHOZOM Ha 2005 Ton
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OIS OTKJIOHc{MA CPEeNHErofioBC 1 TeMneparyph BO3LYXA "OL_ ey
fieparypy IOWHAYCTPUAIBHOIrO Iepuolia. 3
Mp TAKOM NMOAXOME NPOUCKOAUT KOCBEHHbM YUET TENAWYHOTQ
~ fexra, ecad OH eCTb, Tak KaKk B u3MeHeHuAX KOHLEHTPAUNY 0,
npocliexuBaeTCa INMHEAHHA TPeH.. ,
Ha puc.2.9 TpUBOAATCA * OTKIOHEHWH -peliHerOJlOBOR TPU3eMHoR
TeMneparTyps BO3lyXa OT AOWHAYCTPUaAbHOTO nepuona Ha 2000 pop
: 1802

Puc. 2.9. Oxunae =@ 3sHaA4YeHUsd CpPeiHETrONOBOR (PU36GMHOR
TeMNepaTyps BO3AVXA O CeBEepHOMY noJywapuw k 2005 roa¥

: o
(OTKNOHEHMSA OT AOMHAYCTPUWalnbHOro nepuona , C).

HauGoIbluMe OTKIOHEHMA OMMAATCA B BHCOKMX WMpoTax KO +3°C, &
JoHeHWd N0 +2°C Ha 3anafie CesepHoM AMepuku. B Cpelinedt Asid O
IaeTCA POCT CPEeNHEeroNoBON MLUJeMHOM TeMnepaTypH Bo3iy4a O 4

[iPU3EMHOM TEMTIEPaTYPH BOSZYXA N0 NOAYTONMAM. B XONOAHOM M0
auu (OKTAGPB-MapT) K 20( 5 rogy ca ‘he BHCOKHE NONOKMTEAbHHE
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JIOHEeHUA TeMIepaTyphl OMMAAITCH B BHICOKMX WMpoTax, Ha YyKOTHe M
Ansicke 10°4°C. Jlo 2°C Bame HOWHAYCTPUAIBHOTO NepHola OMUu&-
eTCsl MOoBHUEHWe TeMmneparypu Ha 3anane CllA ¥ B BOCTOUHOM YacTu
EBpOnefCcKoro KOHTHHeHTa. B CpefiHel A3UMM 3TH OTKJIOHEHMS COCTABSHT
okoao 1°C.

B TenjoM noayrouMyd camhe OOJblKe INOJOKUTelbHHe OTKIOHEeHMHA
cocraBaT 10 3°C M O6ylyT HAN LeHTpPAIbHHMU U 3aNallHHMM  pPi IOHaMU
CllA ¥ Ha ceBepo-BOCTOKe EBPONEHCKOTO KOHTMHEeHTa. B Cpelned A3y
TeMneparypa O6yaeT Malo OTJMYATHCA OT TemleparTypn IOMHAYCTpHAIb-
HOr'O Inepuofia, a Hajll ropHuiMM panioHamy CpeliHed A3MM U KasaxCTaHOM
HE3HAUMTEJIbHO HMXe remrepaTypti HOMHAYCTpUalbHOrO mnepuopa. Ilo-
BUIUMOMY, TeMieparypa BO3NYXAa B TenJoM NoJayroiuu B CeBepH H AQ-
pHKke M lKHOW EBpoIne OyJlieT Takme HXe. |

[louyUYEeHHHA NPOrHO3 CcorJacyeTcs C INPOrHO3aMu, INOJy4YeHHHMU Ha
OCHOBe NAaleOpeKOHCTPYKUMH, HO CUJIBHO OTJUUAETCHA OT pe3yJbTarTob
KIMMaTHUeCKUX Moflesei. IlpefaaraeMas MeTOAMKA OTHaeT Mpeldioure-
Hide eCTeCTBEHHHM (aKTopaM.

£.7. H3ueéHeHMe TpaHMI] CHHONTHYECHKHMX CE30HOB HAXN NEepPBHM
| eCTeCTBEHHHM CMHONTHUECKHM paHOHOM

("MHONTHKAMU- IOIMOCPOUHMKAaMU TOJl NofieJeH Ha 6 eCcTeCTBEeHHHX
CHHONTHYECKHX Ce30HOB (e.C.C.) - 3TO 3MMa, BecHa, nepsBasd NoJo-
BHHA JeTa, »Topas NOJOBMHA JieTa, OCEHb W MNpensuMbe. 'pa’uuy
€.C.C. MOTYT CIOYKWTb XapaKTepPUCTHUKON H3MEeHeHHd KAMMATA, WU MHO-
'OJIETHHE H3MEHEHWdA rpaHul e.Cc.C. OYIYT XapaKTepHU30BATH H3MeHe-
HUA T'J00albHOIO M PervOHANBHOI'O KJIMMATA.

HCXONHbIMM JIaHHHMY OHJIM I'PAHUIIK €.C.C. 3a nepuon ¢ 1938 1o
1990 rome, onpejlenedHe B POCTMADOMETLIEHTDE MO MeTONUKe /64/.
AHaNK3 TOKasal, UTO B pAflaX I'paHull NepBOi NMOJOBHMHH ¥ BTOPOH No-
JOBMHH JleTa HeT 3HaYMMOTOo JMHERHOTO TpeHIA.

OnpenelieHHas 3aKOHOMEPHOCTh HaOMWAAeTCA B KOJeOaHUM Hauana
BECHH W OCeHH. BecHa Hacrynana B 30-X ¥ B Hauaue 40-X ronos
B MIepBCA [MOJOBHWHE MapTa, 3aTeM HAYal0 BEeCHH NMepeMecTHIoCh Ha
Q0lee panHMe CpOKM (KoHel (espans). C 60-X ronoB I'paHulll Bec-
CMECTMJIUCD H& HAYANO MADPTA M, HaKoHell, C 80-X TONOB B HeKo-
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JlaTH Hauala OCeHM TIOCTEeNeHHO B CpellHeM CMemanCh Ha
NO3NHME CPOKM C Hauasa HabJoneHuil 1o Hauana 80-X rofioB,
TOsilee BPEMA HaMeTUNach HeKoTopas TeHJeHUMA CMeleHUd
OCeHM Ha 6oJjiee paHHMe CDOKM. B pajax naT Hayaja BeCHH H.nqii“

qQOHapyXeHs rapMOHWUYECKWe TPEeHAH C MNepuozioM 35 u 70 JeT, - Ccootr-
BeTCTBeHHO. Ha puc.2.10 T} iBefeHH W3MeHeHUs JaT Haualla BeCHH g
OCEHU W BHIEJieHH TPeHIH, KOTOphe CTATHCTUUeCKW 3HAUMME  Ha &7

YDOBHE IO KO3MMUIMEHTY KOppeJsluH.
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Ha puc.2.10 npuBeJieHH W3MeHeHus OaT Hauana Ce30Ha j“;; -
3¥Mbe M TpeHXA C nepuonoM 12 Jer. BuiesJleHHHW TpeBn CTaTk ;14ﬁ* Eoe
3HauMM Ha 1% YDOBHE MO KOSGGULVMEHTY KOppelslyu. B uaveHes a0
Hauala 3MMH KaKKX-JMO0 3HAUMMHX TDEHZIOB BRIESUTD HE Vil 10Ch. yec
TakuM OGPa3oM, TONBKO AATH HAYANA BECHH M OCEHH MOA S Cpe,
JOLTOBPEMEHHEM KoJeGauusaM ¢ nepuonoM B 35 u 70 Jer, 4TO, HE Ma-]
B3rAA/l, BIOJHE €CTEeCTBEeHHO, T.K. OHW pasrpaHuyuBant x-“ MOB"

Tefjbe Nepyois I'0Aa. T'paHulli CEe30HOB,  HAXOASUMXCH B mﬁ;* fiop:
NepuoioB, MOABEPKEHH GONee KOPOTKONEPUOAHbM (ayKTyalMaM. ‘
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3. PETHOHANLHAS IMPKYASILMA CPEIHEW A3WHM

ONHOM W3 OCHOBHHX XAPAKTEPUCTHK PETMOHAIBHOI'O KIWMATA ABIA-
eTCH LMPKYJAUUd aTMOCQepH, OT KOTOPOW 3aBUCUT TEpMUUECKUA peMUM
W pPexuM BhllaleHUd OCAIKOB, < OCOOEHHO B 30HaX apUIHOI'o M CeMua-
DHOHOI'O KiaMMaTa, Takux Kak CpenHAd A3ud.
~ CpeliM MHOPMX paboT M0 WCCHENOBAHWO perOHAIBHON LMPKYJISLUY
CpeliHen A3HMM OCHOBoMNoJAarawied sapageTcs MoHorpapus "CHHONTHUEC-
Kie npolecch CpenHed Asun'" /72/. B 3ToW MoHorpaduu BCe MHOrO-
O0pasue aTMoc(epHhX npoueccoB Hajn CpelHed A3Wed pas3feleHo Ha 11
THNIOB: 1 - WKHOKACTIMACKHMM LMKIOH, 2 - MypratSCKuii UMKIOH, 3 -
BEPXH2aMyIapbUHCKMHM, 4 - NMPOKMA TeNJdn¥ BHHOC, 5 - ceBepo-3a-
IallHOe XOJOJHOe BTOp#eHUe, 6 - CeBepHoe BTOpPKeHUe, 7 - BOJHOBaA
AeATEeNbHOCTb, 8 - MANONOABMXHLA UHKJIOH Hanl CpejiHe# Aszuen, 9 -
Oro-3sanafHan nepuepus AHTULMKIOHA, 9a - Wro-BOCTOYHAA Nepude-
PHUA aHTHLMKIOHa, 10 - 3anajHoe BTOpPMEHMe, 11 - JeTHSAA TepMUuec-
Kasi nenpeccus. DhUIM ONUCAHH CONYTCTBYWUME KaMIOMy THMY IOrofHbe
YCIOBWS, BWUMCJEHH UacTOTa NOABIEHWA THNOB ¥ WX TEpeXOfHHe Be-
DOATHOCTH.

B janbHeylleM TuUNM3auWA ObJla YTOUHeHa /4Q/ ¥ ¢ 1945 roza
BBENEHH NONOJHWTEIbHHE THNH: 90 - kHasA Nepudepus AHTULMKIOHA,
12 - MalorpajueHTHOe MNoje TOBLIWEHHOTO laBJieHusa, 13 - Majorpagu-
CHTHOE IOJ* NOHUMMEHHOI'O naBlieHusa, 14 - 3anafHu@ UMKIOH, 15 -
HHPAKWKA LIMKJIOH.,

B paborax /35, 37, 41, 78/ C TUpUBJIEUEHWEM HOBHX MATEPUANOB
YTOUHAJNUCD 4YACTOTh NMOSABIEHUA THIOR M YACTOTH [EPEeXONOB M3 THIA
B THN, ¥ OWJO YCTAHOBJEHO, 4YTO CTATUCTHKA MEHAETCH COo BDEMEHEM.

W3MEHUMBOCTL TOBTODPAEMOCTH THIOB CHHONTH .€CKHUX IpolieccoB
CpenHen Asuy usyuyajachk B patorax /57, 77/. B pabome /57/ Hce-
A=N0BaNlaCh BpeMeHHasd W3MEHUMBOCTH MOBTODPAEMOCTH THUIIOB crqnnTﬁ—
HECKMKX TIpoueCcoB CpellHed A3uyM C NOMOWDRI0 10-JeTHHX CKOJb3SUMX

CPENIHMX, KOTOpasA conocTaBidJach ¢ (fopMamy UMDKYIALMW BaHreHren-
Ma-I'mpca. OTMeueHo, uTo $opMa LMPKYIsAUMy E NDHBOOHT K GOAbmEH
NOBTOPAEMOCTH TUNOB 9, Y9a, 96 M 12, a yBeluueHue [IOBTOPAEMOCTH
@opMu C crniocoOcTBYeT GodblleMy uucay HHeW ¢ .unamu 5, 6 u 10.
Pillkl TOBTOPAEMOCTH ™NOB CUHONTUYECKUX NPOLECCOR NOABEPra-
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JUCh CNEeKTpanbHOMY aHanua3y, OOHapyxeHH nepuoab, HEC?WHELM
Mble nunn 06N A NUCNEepPCHH. |
B padore /77/ Ha OCHOBe TunMaaumu M.X.Bainana OHIH Bm
JeHH LMPKYJIAIMOHHHE 3M0XM U COMNocTaBleHh ¢ - NOBTOPAEMOCTLH ¢
HOMTHUECKUX TpolieccoB CpellHedt A3uM, a TaKke HaHleHH HEeROTOp
3aKOHOMEpPHOCTH. OOHApPYXeHO, HalpuMep, UTO 3HAUMTEJbHHM SHOMan
AM uMcaa nHeW ¢ TurioM E ¢OOTBETCTBYeT MOBHIeHHAR MOBTODAEMOC
BONHOBONR IeATeAbHOCTH U CTALMOHAPHOTO MAaJONOJABMXHOrO UMHIIOHA,
OIHAKO pe3yJabTaTH BCEeX 3TUX U NDYI'MX UCcaenoBaHMM He M03-
BOJIAIT OLIEHUTh BO3MOXHHE W3MEHeHUs DerMoHaNbHOM LMDKYJISLNH, X
T8 GW B GAMXalMe necaTuneTHs. [lepHOMUHOCTH, HAWAEHHYI0 CleK]
DANbHHM AHAJNM30M, HeJb3d 3KCTPanoJWpoBaTh, & 3aBUCHMOCTH MeEX:
NIOBTODAEMOCTb CHHONTHUECKMX npoleccoB CpellHed A3NM W hopma
UMpKYJasLMY BaHreHreuma-I'vpca u M.X.Ba gana Takxe TPYAHO HCIONE
30BATh, TaK Kak HeoOXOIMMO 3HATh NPOrHo3 W3MeHeHWA BO BPEMeR
ATUX dOpM LUMPKYJALMKW, T.e. B3HATh, Kakue OyAyT UWPKYJIAIHOHHY
3NOXH. |
PeryoHanbHad UMPKYJASUMA HABJICTCA UACTHI PErMOHANbHOIO KiM
MATA, & 3HAUUT YACThK KIMMATA CeBepHOro noaywapusa. ClaenoBarels
HO, B H3MEeHeHWAX MOBTOPAEMOCTH TUNOB CHHONTUUECKHUX IIpOliecco
MOTYT GHTh TaKMe Xe MepUOAMUYHOCTH, UYTO ¥ B M3MEHEHWSX XapaKie
DUCTHK TJ00ANbHOrO KauMara. Tak Kak paZb [IOBTOPAEMOCTH THNO
CUHONTHUECKUX MNpoueccoB CpenHeW A3y 3HAUUTEJBHO Kopnue, OH
ObJIM  TIPOAHAJU3UPOBAHK C IOMOIBI MOZIEeNH UVKINUEeCKHX I{UMHDHEHﬁ
VUETOM NMEPUONMUHOCTH, BHABJEHHOM B DAZAX XapakTepucTnk ~Jo6alb
HOI'O KJMMATA. : : ok
Psiill TIOBTOpAeMOCTH THNOB 1-8, 10 cymecTBylT ¢ 1935 roaa,s
PANH TIOBTOPSEMOCTH TMNOB 9, 9a, 06, 11, 12, 13, 14, 15 - ¢ 18
rona. IOBTOPSEMOCTH TUNOB CHHONTHUECKMX MpOLECCoB no  Mecaudd
NOJYTOAMAM M 3a rof (no 1989 rozma) OWAM BHUMCIEHH C.. JHAaraWw
BOW ¥ HamM OWaM ROMOJHEHH 70 1992 roza BKJIOUYTEJIbHO. =
THIH CHHONTHYECKUX NPOlleCCOB CpefHell A3uu Ghi¥ OODbeIHHE ‘..'
OTNEJbHEEe KIACCH MO I'eHeTHMUeCKOMY NPHM3HAKY. B kiacce
JOHEl OBbIM B3ATH THMH 1,2 W 3, B KJacc BTQDXEHUA - THHH
B KJACC nepudepnut aHTUUMKIOHOB - TMmL 9. 9a M 96.
pacCMaTpUBANMCD TMNL 6, 7, 12 u 18. (CTalNbHHe THMH CHHO
UECKUX NpOLEeCCOB He BHANW3UPOLANMCH BRUAY WX  MAalOM




MOBTOPAEMOCTH. AHAIU3 NMPOBOIMJCA HA MaTepuale no 1982 roma, no-

aToMy nepuon 1983 - 1992 rojiop MOXHO CUMTATH HE3aBUCHMOR BHOOpP-
KOR.

3.1. H3meHeHMe NOBTOPAEMOCTH THMNOB CHHONTHUYECHHX
npotieccoB CpepaHeR A3MH

OxHMe UURIOHN. KacCe XHHEe LMKJIOHH COCTOMT M3  IOXHOKACHUHAC-
KOro LMKJoHAa (Tun 1), MypratcKoro LUMKJOHA (TN 2) W BepAHeaMy-
MAPbMHCKOrO UMKJOHA (Tun 3).

XHOKACTIMACKUM LIMKJIOHOM HAa3HBAETCA CHHONTHUECKUMH TMpoliecc,
NP KOTOpOM Ha iore KarmuicKOro Mcps WM HeCKOJbKC BOCTOYHee MNOo-
ABAAETCH LMKJIOH M CMemaeTcs yepe3 TeppuTopuiw CpellHen A3uM C
ro-3anaja Ha CeBepo-BOCTOK. B TeNJoM CeKTOpe LMKIOo®Wa BCeria
HaXOAWTCHA BO3AYX TPONWUYECKOro npoucxoxneuus. CpenHecyTOYHHE
TeMIepaTypl BO3[yXa MOI'YT NOBhmAThCH Ha 4-8°C, a B OTAENbHHX
cayuadax - Ha 10-12°C /63,72/.

MypradCKuM LMKJOHOM HA3HBAeTCH TAKOA CHHONTHYECKMM TpoLece,
NpM KOTOpDOM Haj lroM TYpKMeHUM, Haj GaccedHamu pex Myprata u
TemkeHA MOABASETCH UMKIOH M CVellaeTcs N0 TeppuTopuu CpenHed
A3¥M B CeBepO-BOCTOUYHOM HaNMpaBlIoHMM. B TelNJOM CeKTOpc LHKIOHA,
KAk U B OXHOKACNHUICKOM, BCerja HAXONWTCA TPONHUECKHA BO3ZAYX.
[IOBHIEHHEe CPeAHeCYTOUHOM TemiepaTyph MOXeT NOCTUraTh 10-12°C
/63,72/.

' IMKJIOHMUECKue NpOpHBH Ha re CpeaHed A3uyM CONPOBOMAANTCH
BTODXEHMAMM TEmIOro BO3AYXa M OCAlKaMy NPEHMYIE TB¢ [HO B BHuE
poxus. IIpy pereHepaliMy Ha XOJONHOM (PPOHTA BHXOI LMKICT3  MOXET
CONPOBOXAATHCH 3HAUMTEJbHHMY OCANKaMH.

BepXHe aMylapbMHCKUM LIMKJIOHOM Ha3bBaeTCH TaKoOH CUHONTUUYECKHH

npouecc, Korja Haj TamXMKUCTAHOM HA CPABHUTEJbHO BHCOKOM 6apu-

yeCKOM (JOHe NOABJAETCA HerJyOoKag 00JacTh HHUSKOrO IaBJIeHUA,
MeJIeHHO CMellaonascsd Ha ceBep Wil CeBepo-BOCTOK. [Ipouecc ipoTe-
xaeT OGHUHO ME[JEeHHO M B OCHOBHOM Hajl TOPHHMW padioHamu CpenHew
Azumn /63,727,

[lpoxoxneHye LMKIOHA CO3AaeT 1Mo TeppUTOPMM NACMypHVi MOTOAY
¥ ocanku. Ocanky BhazanwT B Buie AOKAHA, eCli TeMieparypa HUXHE-
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W (1,0-1,6 kM) Bulle Hyasd, ¥ B BHAC CHEYA, ey
ro cios amMocpepn (1,0-1, xa y TIOBEPXHOCTH Beuy
: Huxe Hyad. Temneparypa BO3AY - ,
bk Lt v BepXHeaMy 18P b HHCkyy

' U CpenHel A3uy npyU npopuBe - _
B NEEEmeN Yot ocTaercsi Ha YpoBHe 3Hauenuy
JBNCHER, SYMRCERARHO Ko pactoy. ¥ efi Cpentiol A3uio N0 1POPHBg

’ 3aHyMaBlle ' 4 :

C BO3[YIIHOK Macce, ,

. e m or TAINWKMCTAHA W BHCOKOropHHe PauCHH [la-
HeKkmouyeHue COCTaBJAIT swiiio Hevorauil
MUpa. K KOHLY npophea Temieparypa BO3ZyXa . z -

* ] enHelt A3UM ¢
KaeTcs. Temneparypa B :aangnﬁuu yacTtu Cp HHHE!. saniatiee werii
Tuna 3 mnonuxaeTcs Ha 3-5-C. B KOHLE NPOP
Kymky Tesneparypa HauMHaeT MNOBENIATHCH. o

3UMOM M paHHWEe NaBOiKW BECH

Pe3KHe noTellJeHud W——
3aHH C IOKHOKACTIMICKUMU ¥ MYPrafCKUMH LMKJIOHAMU. -

abmonaiTca, IJaBHhM 06pa3oM, C OKTHOPH fo
U Mypratckue UMKJIOHH H ; s
Mall Mecsun (oKoao 96-97% oT o6Wero KoJWuecTBa) : . s

AHAIW3 pAfa TOAOBOW MOBTOPAEMOCTH KlacCa IKHHE :HHJI no-
Ka3HBAEeT, UYTO CpeJlHAA MHOroJieTHAd 3a IEPHOL 193& .198 I"DJ],H-pa.B
Ha 28 cayuasaM. MakcuMyM TIOBTOpPAEMOCTH HalJoAalcH BO BTOPOH NO-
JOBMHe 30-X ronoB, 3aTeM ObJO YMeHblleHWe TNOBTOPAEMOCTH 10 nep-
BOH MOIOBHMHH 70-X IONOB, & C KOHUHa 70-X Hauyalcd POCT, KOTOPHH
NpoJIoAKAETCA M B HACTOfMlee Bpemd. J3TO corJacyeTcs Takme C pe-
3ydbTarTaMM pabor /37,38,39,78/, Trle NoKasaHo, 4YTO B W3MEHEHHH
[TOBTOPSEMOCTH THUINOB, COCTABJAAKNUX KIACC KKHHE LIMKIOHH, HMEpTCH
MHOT'OJeTHHEe KoJeOaHud. _

B pajax NOBTOpsieMOCTHM KJacca I0XHHEe LUMKIOHH Ha MaTepuale
1930-1982 ronoB GHN BHIeJEH TPeHA, ONUCHLBAEMHW I'apMOHMLOA C Ne
puouoM 70 JeT (puc.3.1a), KOTOpHH CTATHCTHUECKM 3HAUMM Ha 11_
YPOBHE, KaK 10 KOSphuUMeHTy Koppedasuuu (r = 0,78), TaKk u 0
F-KpUTepHio. BhileJIeHHHA TPEHI ONUCHBaeT 61% NUCIIEDCHM WCKOAHON
psiflAa. :

- LONOCTaBNeHHe M3MEHeHNA MOBTODAEMOCTH IKHHK  IAKJAOHOB 2
CpelIHerojoLoA NpU3eMHOA TeMnepaTypoli BO3IYXa CeBepHOro nnW_
bl M CPEAHEKBAIPATUYECKUM OTKIOHEHHEM NpH3eMHOro jasierid 10
lHpOTaM TIOKA3HBAET, YTO MHOTOIETHUE KONEOAHWS 3THUX BeAWuMH m‘
HCXOAAT MNpakTHYecKu CHHXPOHHO. YCuileHMe WIM oclableHHe Mﬁ
POTHOTO OOMeHa, a 3HauuT, pocT W nageHWe CpelHeroaoBof ,._,-,.*,-___.1_...
HOM TemnepaTyph BO3NYXA CeBEepHOro NoJaywapus BelleT K YBeJAHUeR =
HIW YMEHDUWCHUO YACTOTH BHXOLA KMKHBIX LMKJIOHOB.
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Puc.3.1. HareHeHUe NORTOPFEeMOCTH KJAcCca THUNoB 1+2+3 (a).
TUnoer 5+10 (6). T™MNA 6 (B). THna 7 (r).

: 1 - HCXOOHHX pAL., 2 - BHASJEeHHHA TPeHO M cpelHeKPanpaTH-
- YECKHUEe . OTKIOHEeHUH . '

CeBepo-3anagnwe U 3anajiHue BmopxeHus. CeBepo-3aNafHhM XO-
JOOHHM BTOpPXeHMeM (THN 5) HA3HBAETCH TAKOX CHHOIITHwSCKHUMA IpO-
Hecc, InpH £LOTOPOM aAPKTHUECKHEe WM YMEepEeHHbie BO3IYIIHHe MACCH,
| OrpaHuunBaeMbieé XOJONHHM QpPOHTOM, IPOHMKAaKT Ha TeppuTopuw Cpej-

| HeHW A3uM . ceBepo-3anaia Yepes Io-BOCTOUHYK 4acTh EBponenckoro
KOHTHHEHTA, 3anajHuy KasaxcTad U YCTmpT /63,72/. BTOpXeHUe BH-
3HBaeT MNOXOJUNaHWe, CHIbHbe BeTpH, OCAalKd, IbJbHue Oypu. Jas
XOJONHOI'O BpeMeHHd XapakTepeH IMepexon AoMAd B CHer. [loJoBHHA
BCeX 3aMOpO3KOB MO TeppUTOopuM CpenHeM A3MM CBfisaHa C CeBepo -
wanafibM BTOpXeHueM. Cuibhbe ocaigku (30 MM 34 12 4acomB Npu 10X-
ge U 20 Mm 3a 12 yacoB NPY CHere) npU CeBEpO - 3alaliHbiA BTOpKe-
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HUAX HadmonawTCHd B o9 ¥ cJyvyaeB, npuyeM [I0JIOBUHA CIyUaen nip

XOIMTPCH HA BTODXEHWs C MpezuecTyiolldM BHXOZIOM -
GanajiikM BTOpKeHueM (THI 10) Ha3npaeTcd TAKOM | - cm
NpoLecc, TpW KOTOPOM BO3AYX YMEPEHHHX WHApOT, 293:.3 EMT
pyuecKuil BropraeTcd B CpefiHioio A3W0 C sanana, *-°- / 3
upM GpoHTOM 763,72/,

W Kacnuickoe Mope, 38 MEPUIUOHATbHBM XOJOMH oo |
JleToM OGWUHHE 3anajiible BTODKEHWA NPUHOCAT HEHCT POE TUHIESS
a07Cs CUIbHHMH BeTpa-

HMe TeMmnepaTypd BO3fyXa W uacTo CONpPOBOKA ==

Mi. B XONOJHOe NOJyroiue OHY LT  TAKKE HEKOTOPOE : MKEHYe

peMiieparTypH BO3ZyXa, HO NOUTH BCETAa conpoBOXAaNTCA OCAIKaMH,
IauTelbHHe NOXOJOAaHUA MOT'YT 6uTh TOJBKO B TOM CJAVUaE, Kop-

Ia OocymecTBIfeTCs Cepud BTOpMeHun. MHOrza noxoJonaHud  JOCTUr &gy
165-20°C. B TOpHHX DalioHax salnanHbie BTOPKEHHH MOUTY BCerja cop-
pnnmmamcﬁ ocalKkamu. Ecay BTOPKEHMIO npenmecTBYeT BHXOK I0XHOT(
MKJOHA, TO MOIYT CO31aBaTbCi GJaronpuaTHHE YCJAOBHUH .IUIH cmﬁm
ocankos. IIpy 3TOM Hall BOCTOKOM CpenHel A3uy CO3MAETCH. HAMNNacTo-
BAHKWE TDONWUECKUX, YMEePEHHHX, 3PKTHUECHHA BO3AYWHWX Mace, lps-
WCXOLUT CIAWAHME [BYX TIaHEeTapHHX BHCOTHBIX ::DDDHTE:JIL:.HHJ; 30K
(IIB3B) , SABJAOEMXCA KAk Oh WoCTpauMed INBYX BTOPXEHWW Bl
MacC KKHOPO TPOMUCXOMIEHWS ¥ XOJOIHHX MacC W3 NOAAPHOTO faccenta

/63,72/. |
MakKCcuMyM MOBTODAEMOCTU BO BpeMeHMW 3allafHbi{ U ceaepu—a&q&,@ﬁ
HHX BTOpXEHUMU Habmopjancd B 40-X Tofax U B CpelHeM COCTaBIAL
65-70 clyyaeB, 3aTeM HAGJONANOCH YMeHblleHWe, W MUHMMYM OTMeuals
cd B Nepsoil noloBuHe 80-X TONOB M COCTaBWl B Cpennem 50 Cifs
yaeB. B HacTosmee Bpemd HaldJiofaeTcsd HeKOTOopad CcTabuauaalysd 0B
TOPAEMOCTH Kiacca 3salajiibe W CeBepo-3allaliHhe BTDDJHEHHH;' Cp "::':;.":
MHOrOl€THEEe 3HAaUeHMe NOBTOPAEMOCTH STOro Kuiacca 3a nepiol
1936-1982 roan paBHO B9 cayyadM B TOR. . 3
: AHaIM3 TOKasall, YTO KoNeGaHks NOBTOPAEMOCTH Kiacca samali

W CeBepO-3¢JIaNIHLX BTOPMEHMI CHHXDOHHH C KOJeOaHMsMW NOBTOPE
MocT# (OpMb LMpKyISuMM C BaurenreiMa-Tupca. BTo Bnoxxe JOPHIE
eCcay NPUHATS BO BHUMAHWe, uTo Tun C xapakrepusyeTcs oK
Hall BOCTOYHOA UACTBI0 EBPONEHCKOTO KOHTUHEHTA ¥ BHCOTHHME
HAMM Haj BanagHo# EBpomnoit u BanamHow CuGupbio, T.e. 0O

BHCOTHBX TOJIeH, KOTOpOE 'pefillecTB''eT 3aANANHHEM W ceBepo-- |
BTOPXERMAM Ha CpemHion Aswio. it i
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B pAne moBTOpAeMucTH Kaacca (5+10) sa nepnoy 1935-1982 ro-
LOB OWl TaKXe BHAEUEH TPEHH, ONACHBAEMbN T'ADMOHMKON C NEPUOJIOM
70 mer (puc 3.16), KOTOpuH 3HAUNM HA 5% YPOBHE 1O F-KpUTepuit U
1% ypOoBHe 0 KO3QPUIMEHTY KOppPeJslLnM, TPEHI ONUCHBAeT 48% IHuC-
[IepCHH MCXOMHOI'O pALA.

Cesepuwe BmOpMeHus. CeBepHHM XOIOLHHM BTODKEHHEM (THN 6)
HASHBAETCA CHHONTHYECKMA Npouecc, NpH KOTOPOM apKTHUECKUH BO3-
NyX WAW XOJOIHHHM BO3JAYX YMEDEHHHK WUpOT NPOHUKaeT Ha TEPPUTODPHI
CpenHew Asuu c cesepa yepes Ypan, 3anagHyiw CHﬁHpb M KasaxcraH
/63,72/.

CeBepHOe BTODXEHWE COMPOBOMAAETCS NOXONONAHUEM U LHOBOJLHO
WHPOKHM CIIEKTDOM MNMOTONHHX ABJEHWHA. BOJBIWUHCTEO BTOPXEHUH “poTe-
KAET CPABHUTENbHO CNOKOWHO NPM HCHOM MIM MAJNOOGIAUHOM HeGe 0es
peskun (GPOHTAID HEIX ABIEHUN. B 3TOM OTHOWEHUM OCOGEHHO Xapaxkrep-
Abl MENJIEHHNE YJIbTPANoJApPHHE BTOPHEHMA. HO BCTpeuanTes Takke U
BTODKERUA, KOrga XOJOIHHW PPOHT NPOABJIAETCH OYeHb OTUETIMBO BO
BCEX METeOpOIOIMYEeCKHUX 3JEeMEHTaX U pa3BUBAeTCH TaKiKe, KaK CeBe-
PO-3anallile BTOpKeHHs /63,72/.

- AHaU3 pAfa roloBOU TIOBTOPAEMOCTY TUNA 6 MoKasall, uTO MaK-
CHMANbHOE ~KOIWUECTBO CEBEDHHX BTOPKEHUN HAGIONAIOCH BO BTOPO#
NOJOBHHe 30-X TI'OLOB ¥ B 40-X rojgax, U B OTHelbHbe I'ofk OuJO OT-
MEUEHO Cehme 30 cayuaeB. C Hayana 50-X HAUANOCh YMeHbIEHUe MOE-
~ TOpAEMOCTH THIla 6, KOTOpPOEe NponoJKaeTes Mo HAaCTOAIET'O BpPEMEHH.

B DHﬂﬂH NIOBTOPAEMOCTH CeBEPHHX BTODKEHUN BhllelleH TpeH[,
OMMCHBAaeMHN | apMOHMKONM C TNepuolnoM 73 roza (puc.3.1B), KOTOPHH
ONUCHBaeT 60% nucnepcuM HCXONHOrO psAna, 3HAUUM Ha 1% YPOBHE 110
F-KDHTEPU0 ¥ N0 KO3BUIMEeHTY KOppeJs iy,

BoJioBas AeAmeabHOCWb. BOJHOBOU JIesTelbHOCTHI (TUn 7) Hasu-
BaeTCd TaKOW CHHONTUYECKHH Npolecc, KOria B NPPMTrOPHEX palloHax
CpepHerd A3MM Ha KBAasSHCTAUMOHADHOM QpoHTEe BTOPMEHI'S XOJOTHOW
BO3AYWHOW MacCh HeGOJbWOK BEpPTUKANILHON MOWHOCTH pasBUBaKTCH'
LMIJIOHAYECKHe BONHE. 3TH BOJHb, KaK MpaBUIO, He IOCTUraT cra-
AlM OKKJIO3MH, XOTH CO BPEMEeHeM WX AaMIIMTYIH BOSpacTanT. B 0XHHX
HacTAX Y30eKWCTaHa yCTaHABIWBAeTCH NACMYpHAs, BAAKHAS noroja ¢
UaCThMK OocafikaMu. TeMlepaTypHHH pe*UM B TeUYeHWe BCero nepuona
SHAUMTeJbHO KoJeOJercd. OTH KolleGaHusi NpOUCKOAAT Ha poHe Temie-
PaTyp, KOTOpHMM OOJaJiala BO3JlYWHAs Macca, npulleAmas B CpenHio
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A3mi0 B BHIE XOJNOLHOrO BTOpXeHUs /63,72/..
AHAIM3 NOKA3AJN, UTO MAKCHMYM TOFOBOR MOBTOPAEMOCTH Twma 9 (.
NPUXOONUTCA Ha B50-e road (YMCAO cayuaeB AOXOAMIO A0 22 B 105
FONY), MHHHUMYM - Ha HAYalo M KOHell nepuona HaGMONEHMA, T.e. Ha
30-e U 80-e rogy. Tak, Hanpumep, B 1935 rofly UMCIO Clyyaep o M
'IEDJIHDBGI:' ReATeJbHOCTbO paBHAJOCL 4, a B 1988 ropy - 2. Cpepngy J
MHOT'OJIETHAA NOBTOPAEMOCTH 3a nepuon 1935- 1982 rolioB COCTapypy ¢
10 cayuaes. I'(
B psanax ropoBod NOBTOPAEMOCTM BOJHOBOM N1eAATENbHOCTH Oun py- He
lieJleH TAapMOHMUYECKHMA TpeHA C nepuonioM 72 roma (puc.3.1r), Komp- ©E
DHII OKA3ANCH CTATHCTHMUECKM 3HAUMMBM Ha 1% ypoBHe No Ko3(duumey- Ob
Ty KoppeJsuuMu (r = 0,62) u Ha 5% no F-KpuTepuio U OIUCHB3ET 40)
NMCNEPCHA LCXOMHOro pana. 50
Nlepudepuu aHmMUIRIKAONOB. B OTneabuuit kiacc (nepudepud anmy- °*
LMKJIOHOR) OWIM BHIeJEeHW THUMW Kro-3anansas nepudepns aHTHUMKION P
(TMm 9), . OrO-BOCTOYHAA nepudepus AHTAIMKAOHA (TUn 9a) W ONHE -
riepudepus AHTHUMKJIOHA (THn 96) /63,72/. - SO:
Oro-3anankoit nepudepuel AHTHIMKIOHA HA3HBAeTCH TAKOW CHHOI: =
THUECKNI Tpolecc, NpW KOTOpPOM rocnoicTByeT nepudepus qunracn- =
GUMPCKOr'0 aHTHUMKIOHA M HalJwopaeTcdA ACHad CIIOKUMHasA norofa. mml?
OnpelieNleHHbX YCJOBMAX, BO BpeMd NpoTeKaHud Tvna S B TOPHHX K
NPEATOPHbHX paiioHaX MOTyT TNOABJAATHCA ~PalllauvOHHHE TYMaHH il
COXpaHAeTCHA CJOXHAaA O06JaYHOCTb. IipH joro-3ananHon nepudepun ﬂ-mﬂ
THUMKJOHA B 3MMHee BpeMd 3a(UKCHDOBAHH CaMhie HU3KHE TEMHEpaﬂ'“DH
DH. o
I0T0- BOCTOUHOR nepudepuelt AHTUITMKIOHA Ha3HBAETCH TaKoh CH
HOTITMUECKHUI NpOLeCcC, [Py KOTOPOM Y NOEEPXHOCTH 3eMlH Hap ey,
yermopT, HwkHed Boarodl ¥ 3anafiHbiM Ka3axCTaHOM pacnoaiaraeTes M3 be )
NOTIONBUAXHOE AHTULMKIOHMUECKOe SApo. JITOT THI EHDDUGCTEYET ‘WEEH
DaHeHM0 OGIauHOA NOTOAb C OCANKALM Hajl TOPaMH J ACHOH mmfﬂm
Hajl DPABHMHOMN. * | -
(kHOM TlepUdepuel AHTHUMKIOHA HASHBAETCH TAKOW CHHOMI

eTCA Ha Bucmunue paoHbl EBpONeNCKOro KOHTHHEHTA, »‘ -
saxcTal. OCh OTDOTA MPOXOMMT BOAMa# 5Q-55° c.uw., W P .
OKa3HBAETCA HA ero WxHoW nepudepuu. B ueIOM, TIPW ASFRE Sgpn,
COXpaHsfeTcs XOJomHas noropa, Ha Solpen yacTy TeppuivEE
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OC&IKOB. HO NpM OnpefeleHHb: YCIOBUAX MOTIYT HabJUoLaThCHl TYMAaHM
W llake CUJIbHHEe CHeromnaiw /63,72/.

Jlu aHalMsa MOKHO MCTIOJNb30BATH TOJbKO M3MEeHeHHWe NOoBTOpse-
MOCTH, HauWHas C 1945 roma, T.K. BBEJeHME THIOB 9a U 96 Hapyln-
O ONHOPOLHOCTD pAla THNA 9. AHANW3 NOKA3all, YTO CpejjHee MHOro-
leTHee 3HaueHWe 3a nmepuon 1945-1980 rogw paBHO 75 clyyasiM B
'ofl. MaxkcuMalbHHE 3HAauyeHus [IOBTOPAEMOCTH Kiacca HaOJoaAaAlWuCh B
Hatalle aHalMSHPYEeMOro psna W JJOCTUralM B CpejlHeM 115-120 cayya-
€8, XKOTH MOXKHO npejnojaratrb, 4YTo B 30-X 'OflaX HX MOBT pHEMOCTB
Ohlla BHIIE.

MUHMMYM HaOlloZalicd BO BTODOH NOIOBUHE 60-X I'ofioB (B CpejiHeM
o0 CJayyaeB) M, HaAuWHag C KOHLA 70-X rojioB, NOBTOPAEMOCTh TUMA
9+Ja+9f Hauala pacTH, YTO COOTBETCTBYET W3MEHEHMo CpeliHer OJIOBON
IPDU3EeMHOW TeMnepaTyph BO3[yXa CEBEPHOr'o noJyuwapud W 6, Ha WUpo-
rax 30° u 80° c.m. CrepoBaTesbHO, W3MEHEeHWE T'OOBON NoBTOpsAE-
MOCTH JEHHOTO CHHONTUYECKOrO NPOLECCA Takke ONHOBHAYHO CBfI3aHO
C USMEHEHUAMU T U 6p. B 3TOM pszie Oua BHIedeH TPeHIl, OnuCHBae-
MBI TEDMOHMKOA C MepuooM: 72 roza (puc.3.2a). BhiieIeHHHA TpeH]
ONMCHBAET 78% LUCTIEPCHM UCXOLHOTO DAA, CTATUCTUUECKY 3HAUMM Ha
1% YypOBHe 3HAUMMOCTH ¥ TIO KO3(PHULUEHTY KOppeJsiluy (r = 0.88) u
110 F-KpuTepuo. :

Manozpamuenmioe noje ROBMUENHOZO HABREHUS. MaJorpagreHTHOe
OIE TIOBHWEHHOrO HaBieHUs (Tvn 12) - 3TO CHHONTHYECKUH npouecc,
PH EOTOPOM Hall CpeliHe# Asued yCTaHABAMBAETCH NOJOCA TIOBHUIEHHO-
O HOaBlleHusa /63,72/.

Tun 12 conposoxnaeTcss Bo Bcex CEe30Hax fACHOW MIM Manoobiay-
OH TOTONOW CO CHaBHMU BETDaMK U CTCYTCTBUEM KaKuX-JMOO ATMOC-
CDHBX ABJIEHWA. CBOWCTBA BO3NVIIHAX MaCC, Haxonsuuxca Han Cpeg-
€l A3ved npu Tune 12, 3aBUCHT OT NpelilleCTBYOWEr0 CHHONTHYECKO-
O fpoluecca, 1HaKO 3aTeM OHU NPUOOPETAIT HEKOTOpHE oOlue 4epTH

(HU BHCYWHBAIOTCH, OCOBEHHO B HUKHUX ClOyiX aTMocepn. Hck wue-
HEM ABIAETCA KpAWHWM 0PO-BOCTOK CpenHel A3MHM, TJe MoryT oTMe-
ThCH TYyMaHH WIK Clalbble OCaikn B XOIONHHIA nepuon ropa /63,72/.
llepuon HaOmonmenud cocrapaser 1945-1992 rOAW. CpefHAs MHOro-
THAR TIOBTOPAEMOCTb TUNA COCTABMIA 16 CayuaéB B roj.
AHAIIMS M3MEHEHNs TOLOBOW TNOBTODHEMOCTH Thna 12 NoKasuBaer,
O MUHAMANIbHHE 3HAYEHWA HaOMonAINCh B 50-X rozax. R 1960 ro-
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Iy He HaGMONANOCh HM OfHOro Clyyas C THMoM 12. 2areM OHI OTMe-
yeH POCT NOBTOPAEMOCTH THna 12 M MaKCUMAJIbHHE 3HAUEHKA 34 nepy-
ON HaGmoneHus Habmopanuch B 80-X ropax, B 1985 rony OHWID 35
cayuaeB. B pAnax rozfosodt MOBTOPAEMOCTH THIA 12 OHJ1 BHOEAEH rap-
MOHMUECKMI TDEHA C nepuomom 70 Jer, CTATHCTHUECKH 3HAYKMMHA Ha
1% ypoBHe No KO3GPUUMEHTY HKOppealuu, Ha BZ VYpoOBHe N0 F-Kpu-
TEepH0 M ONUCHBAeT 487 mUCLepCHM UCXOAHOro pAAa (puc.3.20).

YMCID CRy4yaeB YUACIO CAyua8eB i
160} a) /,, 40t 6) n
a0 20 %
30 0 :

1030 1955 1880 2006 1930 1956

401} B) 390} T

<0t 24b

0 : 170

1930 19865 1980 2006 1930 1966 1880 <008

i 8, P I
—————

Puc.3.2. Mamenenue nopTOPAeMocTH THna 9+%a+06 (al.
Tuna 12 (6). Tuna 13 (B), O6meNOBTOPAEMOCTH THNOR
CUMHONTHYECKUX Npoueccor (r). 7
1 - MCXONHHA PfN, 2 - BHAEJeHHHA TPeHN M cpeaHeKBANPaTH=
YecKue OTKIOHeHMS .

MajozpajueHmAoe nojie NOHUXEHHO20 AABAEHUA. ManorpaiuesTH
1noJieM TIOBMKEHHOTO NiaBJeHWs (Tum 13) HA3HBAGTCA CHHONTHYSC
MIpollecc, TPU KOTOPOM Hall CpefiHedt A3uelt NoABAfeTCS o6AacTh MOH
XEHHOTC J1aBJIeHNsA, OPMEeHTHMPOBA' iad MEepUAMOHANBHO /63,72/.



XapakTep MNOI'OZH npu THIe 13 pasivueH MO Ce30HaM M NO MpoMC-
xoXIneHuo, T.€. 3aBUCHT OT NPEeAmeCTBYMEro CHHONTHAYECKOro npo-
llecca, Ha Goublielt yacTH TeppuTopud CpenHed A3uM B TeueHue BCero
rona npu mdne 13 HaOmonaeTcAa ACHaA M Ma00O0JauHas norona Oe3
arMocthepHHX fABJEHMA /63,72/. _

[lepyon HaOJoneHWa THna 13 cocrasideT 1945-1392 rof. Cpen-
HAA MHOTOJETHAA MOBTOPAEMOCTbh 3a 3TOT Nepuoll papHa 1< CayyasdM B
ron. MuMHMMalbHHe 3HAUYeHMs MOBTOPAEMOCTH NAHHOrO npouecca HabMo-
namch B BO-X ropfax, Korja HeCKOJbKO JieT 3TOT THN He MNOABAAJCH,
3aTeM MOBTOPAEMOCTb CTala pacTH M MakCUMalbHHe 3HaueHnus OoTMeua-
mmch B 80-x romax. Tak, B 1983 roay GbJo oTMeueHo 33 Cay {ad. B
pafe noBTopAeMocTH THma 13 Oblll BhleJeH rapMOHUUECKUA TpeHA C
nepuonoM 70 JeT, KOTOPHK CTATHCTHYECKH 3HAUMM Ha 17 YpOBHe KaKk
no KoadbuumeHTy Koppeasmwmu (r = 0,80), TaK L. IO F-KpuUTepHio
(puc.3.2B).

00as NOBMOpAENOCMb MUINOB CUHONMUYECHUX Npoueccor AHANKW3
IOBTODAEMOCTH TOIOBOTO UUCJA THNOB CHHONTHUECKMX MNPOLECCOB no-
KA3WBAET, UTO MaKCHMAlbHHe 3HaueHua Oway B 40-X rojax, XOTH
MOXHO TDEANOJOXUTh, UTO TOBTOPAEMOCTb Obiiia Bhme B 30-X rONaX,s
3aTeM OHJO nNaleHWe NOBTOpPAEMOCTH 1O CepenvHb 60-X TIromoB MO
175 cJayuyaeB M Nocjeflywomyi pocT C KOHLA 70-X TONOB, KOTOpPHHK
NPONOJXAETCA U B HAcTOsllee BPEMA [lo aromy pAay Owll BhjeleH
TpEeHZl, ONMCHBAEeMHN rapMoHMI:OM ¢ mepuonoM 72 roua, KGLYOpHH CcTa-
THCTHUECKM 3HAUMM HAa 1% ypOBHe KAaK MO F-KpuTepHio, TaKk H IO KO-
sbdnimenTy Koppeaauuu (r = 0,91) ¥ OnUChiBaeT 857 NUCIepCHH HUC-
xonunoro papa (puc.3.2r).

'CpellHee MHOTOJeTHee 3HAUEHMe PAna 3a mepuol 1945-1992 rozs
paBHo 218. ComnocrasleHie N3MEHeHHd obmey TMOBTOPAeMGCTH THIOB
CUHONTHUECKAX nNpolieccoB Cpefined A3Wd C W3MEHEeHMAMH CpelHeroao-
BOi TpW3eMHOM TemnepaTyph BO3JlyXa CeBEpPHOr'o NoJylapus M HA K-
porax 307 ¥ 80° c.m. TNOKAa3bBAeT, UTO KOXEOAHWA MPOUCKONNIH
CHHXDOHHO, T.e. YyBejuyeHne MOBTOPAEMOCTH o6mero 4nCJjia TUMNOB CH-
HOMTHUECKUX [pOLeCCOB COOTBETCTRYET YCHIeHHO MeXWnpoTHOro obMme-
Ha ¥ POCTY CpeNHerofioBoi Mpu3eMHON TeMnepaTyph BO3lYXKa CeBepHO-
ro rnoJyiuapua. W3 3aToro cjaenyer, 4uTO PoOCT CpeAHerofoBO! NpU3eM-
HOW TeMreparyph BO3llyXa CeBePHOI'O nojaywapuad COOTBETCTBYET HE

TOJBKO pOCTY OO6iero uucaa TUIOB CUHONTHUECKUX TIpOLeCcCOoB, HO M
o e st mIAY. TRCIITERC TR



3.2. OueHrkH BOIMOXHEX uaMeueHii  NOBTOPREMOCTH THIOB.
CHHONTHUYECHHE Npoleccos Cpemiet A3HM O 2005 roia

Takud 06pa30OM, B U3MEHEeHMAX OBTOPAEMOCTH THUIOB CHHONITHYEC-
KUX npoueccoB Oblid BhHAEIEHH NepuoIMUHOCTH, OIU3IKKE Kk 70 ropau,
p.e, Takue e, KaKk MU B M3MEHEHMAX XapakTepucTuk IIOO&IbHOrG
kauMara. CrefoBaTelbHO, €Cl¥ M3BECTHO Gynyilee uaMeHeHue CDelife-
rONOBOW TPH3EMHONM TeMmnepaTyph BO3AYAKa CeBepHO1'0 naﬂymapﬁg U H3-
MeHeHHWe 6p Ha OTHelbHHX WHDOTaX, HanpuMep, ga 30° u 40” c.m.,
PO MOXHO OLIGHUTH Oyayuye W3MeHeHus OCHOBHBHX TUNOB CHHONTHUYECKHX
MpoLeCCoB. )

AHaI¥3 pPANOB TNOBTOPAEMOCTH THIIOB perMoHaibHO¥  LHDKYAALHHA
IpOBOJMICA HA MaTepuale jo 1982 roaa, nosToMy nepuoa 1983-1992
POINOB MOMHO CUMTATH Kak NMPOBEPKY KIMMATHUECKOro NPOrHo3a Ha He-
3aBUCHMOll BHOOPKe. Kak BMAHO 3 puc.3, (akTHyeckue NOBTOPREMOC
TH TUINOB CHHONTHUYECKUX NIPOLIECCOB Ha He3aBUCHMON BHIOODKE B 0O0°-
HOBHOM TOMAZAKT B IOBepUTENbHHA WHTepBal AJd PacueTHHX OTHIOHE-
HMM OT TpeHpa.

Ha puc.3.1a npuBefiedh OXWUIaeMhe W3MEHEHNH "OLNOBOW TIOBTO-
DAEMOCTY WMHHX UMKIOHOB K 2000 ToRmy, MNOJYYEHHHE nyTeM 3KCTpano-
IfLMKH TpeHAa, W BO3MOXHHE OTKIOHEeHUs , TNOJayueHHHEe M3 DRNIOB,
NpeiCTABASKIMX PA3HOCTh MeXJy WUCXOIHbM DANOM W BHASICHHHM TPEH-
IOM. M3 puc.3.1a BMAHO, uTO TOROBas NOBTOPAEMOCTb KJIacca oK
Hhe UMKIOHN OyaeT Bo3pacTaTs # K 2000 ropy OOCTUI'HET BeJHUMHH
40 ciyuaeB E TOJ C OTKAOHEHUsMH OT TpeHna 6 ciyuyaeB B Ty HiH
LAPYTyK CTOPOHY.

Ha puc.3.10 npuBezieHd TMnpeanolaraemhie WaMeHeHWd HDBTGDH%"'
MoCcTH Kuacca (B+70) K 2005 rofy ¥ BO3MOXHHE OTKJIOHEHMA OT
Tpenia. l'ofoBad MNOBTOPAEMOCTb KIACCa 3anaiHbe W CeBepo-3d
najiibe BTODXEHUs GYAeT BO3pacTaTh M K 2005 rofly AOCTHPHET BE-
IquvHe 65 CIyyaeB B roll C BOSMOXHEMK OTKIOHeHWsMM OT TPeH-
na 8 clyuaes. | _

['ofloBas NOBTOPAEMOCTb CEeBEpPHHX BTODKEHUH TakKe ﬂﬁne'r Buﬂ_‘;
pacraTs M K 2005 roiy AOCTMrHET BeJWuMHu 15 ciyuaes B Cpeli?
a OTKIOHEHWdA OT TPeHJa COCTABAT 4-5 clyyaeB B roj, uTo BlAid
s puc, 3.1B. ' B

Ha puc.3.1r npHBelleHH OXupaeMbe W3MeHe''usi rojoBoM 110810
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PAEMOCTH BOJHOBORA HesTeNbHOCTH no 2005 rdna, paccuMTaHHHe NMyTeM
AKCTPaNoJNALUMM TPeHAa, W BO3MOXHHE OTKJIOHeHHWA OT TpeHpa. I'opoBad
MOBTOPAEMOCTh THUNA BOJHOBAA NeATENbHOCThH MOCJEe HeKOTOpOA CcTabH-
Ju3auuu O6ynleT BO3pacTaTh M K 2006 rony oxupaeTcd okono 5-6 cay-
Uaer B 'Ol C BO3MOXHHMU OTHKJOHEHUSAMM OT TpeHna 3-4 ciayuyad.

Ha puc.3.2a npuBenieHH MpPOrHOCTHUYECKHe W3mcHEHHW® MOBTOpAe-
MOCTH Kaacca nepudepuy aHTHIMKIOHOB (9+9a+96),  BheNeHHHH
TPeHNl, MNpPO3KCTpaNnoAupoBaHHHM Ao 2005 rofa M BO3MOXHHE OTKAOHE-
HUA OT TpeHpa. I[loBTOpAEMOCTh MNepudpepun AHTHUMKAOHOB B nansHef-
meM OyneT BO3pacTaTh U K 2000 ropy AOCTUTHET BeJAWUMHY 135 cay-
yaeB B Iojl C OTKJOHeHUAMH OT TpeHnaa 15 cayyaes.

'onoBaAa MNOBTOpPAEMOCTh TUna 12 BO BTOpOR nojosuHe 80-X ro-
IOB NOCTHUrHET MakcuMyMa M OyleT B cpellHeM paBHA OKOJIO 2D cayua-
€B B rojm, K 2005 rony HaACTYNHT H.KOTOpOe CHMXeHuWe M OyJeT OKOJO
20 cayyaeB B o € BO3MOXHHMM OTKAC“SHUAMM OT TpeHAa 6 cayyaeB
(puc.3.206).

Ha puc.3.2B MNpUBelleHHd [MPOrHOCTHUEeC Me W3MeHeHWA IOBTOpAe-
“MOCTH THna 13, W3 KOTOpOro BHMAHO, YTO rojosad [OBTOPAEMOCTb TH-
na 13 (ManorpaideHTHOe MoJe MOHWMEeHHOr'O NAaBAeHMud), MO-BUAWMOMY,
B HacTosmee BpemA NOCTUI A MAKCUMANBHOA NOBTOPAEMOCTH B CperL ieM
npuMepHo 25 ciyuaeB B rojl, B nanbHelmeM OyleT yMeHbIATHCH H K
2005 roay 6yneT paBHa NPUMEpPHO 1D CJAVYadM.

lonoBad MOBTOPAEMOCTh O6WEero UMCHa THIOB CHHONTMUECKHX NpO-
lleccoB OyneT BO3pacTaTh M mocTUriHeT K 2005 romy 295 cayuaeB B
rojl ¢ OTKIOHEeHWAMUW 17 chyuaeB (puc.3.2T).

TakuM 06pa3oM, oOfilee YKCJO THNOB CHHONTHMYECKUX TMPOLIECCOB
YBEJHUATCH, YCUIWTCT MEXUMPOTHHM OOMEH BO3AYMHLIMKM MAcCaMu, ~U-
HONNTHUYeCKHe npolleccH OyAyT npoTekaTb OHCTpee, Oyaew 6GoJee 4yac-

Tad CMeHa NOrojbl.
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4. JOMEHEHME TEMIEPATYPHOI'0 ' PEMMMA TEPPHTOPHM
* CPERHEN ASHNM |

PacnipefieleHe TeMnepaTyph BO3[yXa 10 TeppUTOpUM Cpennei
ASuM ompejilelsieTCs ee TOJOKEHWeM B IJyOMHe KOHTHHedTa, CBOLONHM
AOCTYNOM XOJOIHHX BOSAYWHHX MAcC C CeBepa W CeBepo-3anaja, Mo-
HhM I'OPHEM OapbepoM Ha ore, 3anepxyBaioliiM 3TW XOJOJHWE MaccH, a
TaKkKe CIOMHHM IOpHHM pelbefoM Ha BOCTOKe. JMeeTCH pPAA MCCleno-
BAHUH TeMIlepaTypHOro pexuma CpejlHea3HaTCKOr'O pervwoHa /7,9,55 u
Ap./. B 3TuX palorTaXx pacCUMTHBAIWChH CpelHHe MHOI'OJeTHUE TeM-
nepaTyph BO3AVXa V JOBEpPXHOCTH 3eMiIU NO ONpelelleHHHM MecsliaM,
CyMMH AKTHUBHHX TemliepaTyp (3a nepuomy Mexay AaTauu ycﬁ*nﬂqnauu
nep~XONOB uepe3 +5°C BECHOM M OCEHbI), CYMMb SPPEKTHBHEX TeM-
neparyp BO3AyXa, CpejHHe JaTH YCTOWUMBLIKX MNepexofoB’ uepes 0°,
5°, 10°, 156°C, cymMs OTpMUATEIbHHX TeMmnepaTyp BO3AyXa, N W
KpalHMX 3aMOpO3KOB. B paborax /1-3/ Golee HeTANbHO HA MaTepuale
10 1976 roma naHd XapakTepUCTHUKK TenjoobecnedyeHHOCTH MO ObJac-
TAM PecnyOJukM Y3bexkucraH. B paboTe /55/ HCCleloBaHbh MHOT'OJNET-
HMe KoJe6GaHMA TemnepaTypHoro pexwMa CpenHed A3uy, B TOM UHCIE
H3MEHUMBOCTh TepMWUECKMK pecypCcOB Temnjoro nepuona v ee CBAsp C
OCOGEHHOCTAMM LMPKYJAALMKM aTMochept. '

[lepBLM ATOM NPM  WCCHENOBAHMAX W3MEeHEeHWs KiuMaTa TaKoro
CIOKHOFO (U3MKO-Treorpapuueckoro pamoHa, Kax CpenHaa Asrd, Heo0-
KOOWMO pelinTh npolbJeMy BhOOpPa ONOPHBIX CcTaHuMu. OnopHue CTaHIHA
[OJKHH OWTh NOWHHODA/HHMHA W HNOCTATOYHO TECHO B3aUMOCBSH3aHHEMH C
OKpYMaMMY CTaHLMsMH. Takoe WMCCIeoBaHMe Obdo BHNOIHEHO B
pasore /49/, TIe C TIOMOUb OOBEKTHBHOM KIACCHPUKALWMK IO JaHHbM
3a .epHoll 1928-1980 rofoB CTaHuWu CpefiHed Aswu, OXBATHBAKIMHE B
OCHOBHOM PABHMHHYIO ¥ TPEATOPHY YacTh peruoHa, Ouau paspieleks
Ha 11 rpynn C CIHOPONHHMM KOJeOaHUAMU cpelHeMeCAYHOH !reu-;
nepaTypd BO3lyXa U Ha 11 rpynn C unnnpnnnuyu KoJieC AHUHAMU HB'_'J-
CAUHEX CYMM OCalKoB. B Hacrosmed paboTe [Jsi BHIEIEHWS 1mummmﬁ
cpaHUMpA  TaKke ObJl UCNOJb30BaH AlT'OPHTM 06 bEKTUBHON KAACCHJ @j
uM¥, ONWCaHHHA B pabore /91/. VjaccufukaliMs OcHoBaha Ha €&
MOOGYUEHNU C HEM3BECTHHM UMCIOM KIACCOB, Ifie MepOW CKOACTSS =

ngeTcd KO3QPUUMEHT KoppeJsaLui.
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AIrOPUTM KIACCHOMKALIMK COCTOMT B clefyiomeM. Ha KamKioM uare
noclie  PaH¥YDOB"'iMA OO0berTOBR No KoagduuueHTaM KOppeddldn B K.a-
YeCTBe 3TalOHa BHOMpaeTcd O6GBEKT, HWMEOWMA C APYTI'UMH OOBLEKTaMH
HauboJdpmee YHUCAO KO3DDUIMEHTOB KOppeJsalMK He HUKe TNoporosoro
3HaueHWA. 3aTeM OOBEKT-3TAJIOH M BHUEJeHHHH Kiacc yhnandercid K3
pacCMOTpeHMsi. Ba noporopoe 3HaueHue Koadpur1eHTa KOppellsiliii Ha
NepBOM Wlare B3#TO 3HaueHue 0,8, KOTOpoe 3aTeM YMeHbllaeTcid, ECJH
KIAcC He BuiexdseTcs. llpouellypa NoBTopserTcs 4O TeX Mop, NoKa KO-
JIWUYEeCTBO OOBEKTOB, OOBEeIMHEHHHWX B KIacC, He CTaHeT MeHblle TPEX,
WM Xe TIOKa NOpOoroboe 3HaueHue He cTaHeT MeHbuwe O,60.

3a MHOKeCTBO 0OBEeKTOB, NOoNJexauudx Kiaccupukaudu M Bhll~IEHWD
ONODHLX CTAHUWA, OhJM B3ATH 3HAYEHWA CpeIHEeMEeCHYHOW MPU3EMHOM
TeMlep4aTypH BO3AyXa no 60 craHumsM CpelHed A3uM W JlaHHHE Xapak-
TEDUCTUK TEePMUUECKHUX DeCypCOB MO CTAHLMAM, UUCJIO KOTOPHX KOJIeO-
neTcqd oT 49 no 68 B Tabxu.ll.1.2 TpMBelleH CIUCOK CTaHlud, 0aso-
Bhe HopMh (19561 - 1980 rr.) ¥ HOpMH CpelHerofjoBOW TeMneparyph
BO3QyXa VY MNOBEPXHOCTH 3eMlIy MO 3THM CTaHUMAM, PacCUHWTaHHHE 3a
BECH [lepuOoll HabJneHMH. B Taba.ll.1.3-7 npHBelieHH CNHUCKH CTaH-
UuiA, 6a30BHe HOPMb M HODMH XapaxkTepUCTHK TEeDPMHUUECKHMX pPecypCoB
10 3TUM CTAHLWAM, PACCUMTAHHHE 3a BeChb Nepuol HaOJOIEeHWH.

B uTrore OOBEKTHBHON Kaaccubukalud u3 60 craHuuid CpeaHed
A3U¥ OHJIM BhOeJeHHW 14 rpynn U COOTBETCTBEHHO 14 ONOPHHX CTaH-
UMA C ONHOPOOHEMM KoJeOaHUAMU CpelHEMeCAUHOW TeMiepaTyph BO3-
IVXa ¥ 8 CTaulli, KOTOpDHE He BOWJIM HW B ONHY W3 Ipynn U oxkasa-
IUCE He CBA3aHH Mexay cobGoi. TakuM o6pas3oM, ObUJio BHOpaHO 22
ONnopHRe cTaHuuu: Kapa-Kama, Jlamxosy3, Baipamdanw, I'yurs, Pene-
ek, [I'ysap, [xusak, MckaHnepkyas, lenay, Tepues, YcTbe p.TocC,
Korkann, BaiTek, Baikkub, Cyycamup, Kapakyaxvp, Tanb-lllans,
HapuH, Capb-Tam, Kapakyab, Xopor u Jlapranara. I[lo AaHHHM Xapak-
TEPUCTHK TEPMHUECKHX DeCypCOB OHJIO BhileleHO 14 ONOPHHX CTaHLMA
- Jwnsak, Canzap, llepa6an, Kyns6, Havanran, Taman, Hasou, Jlap-
ranara, ExoreH, UusGan, Yprend, Amradar, Yaru., Kusbi-ATpex.

4.1. HaMeHeHMe cpeAHerosoBOH NPH3EMHOH TeMnepaTypd BO3AyXa

Insg W3yuyeHMdA KojeGaHWd TeMmilepalypHOro pexuMa UpejHel ASHK
Ol MCTIONb30BAHK PALH CpelHerofiloBO# TeMmnepaTyph BOPTYXA y [O-
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BEPXHOCTH BeMid no 22 ONOPHHM CcTAHUMAM 3a IJIePHOA Haﬂnmnenmq_
no 1990 roxa. ‘

Ilns BCeX MeCAueB ObJd BHUKCJEHH cpelHue MHGPDHEGHHE 3Haye-
HUA TemrnepaTyph BO31yXa W HX cpellHeKBalpaTHUeCKue OTHKIOHEeHuq,
Conocrapjieine cpefiiux MHOTOJIe THUX 3HaueHu, MNOoJYyUeHHHX Ha nal-
HOM MaTepualie, CO CpellHUMH MHOI'OJIeTHUMK 3HAUEHUAMU, TPUBENEHHH-
MA B paboTe /9/, nokasailg, 4TO CcymeCTBeHHHX W3MEHEHHWN B HOpMax
He npou3omjo. CaenoBaTellbHO, MHOTOJIETHUI TeMIlepaTypHHU PeXuM g
DABHUMHHOM M MpeAropHou yacTAX CpenHen A3uM He MSMEHWICH Cymect-
ReHHO. B fIHRApe COXPaHAETCHA 30HANbHOe pacrnpelellieHne TEeMIeparyp,
KOTOpOe HapylmaeTcs Ha ceBepe W 3anane Moj BJIWAHHEM ApanbCKOro
KacnuicKroro Mopem.

PacnpeieleHMe CpellHUX MHOrOJEeTHUX TemMneparyp BO3OYyXa B
anpesie OTJMYAETCA OT AHBAPCKUX: YyXe HAMEeUudlTCd ovaru neperpesa-
HUA B PVCTHHAX KapakyMh M KH3HJaKym, oOpasyiomyecs MOA BJINAHWUEM
NOACTHIAKLEH MMOBEPXHOCTH.

da cuer chopMMpOBABIIMXCA  ouarop  neperpesa  MOJbCKOE
pacnpenelieHde Cp2lHUX MHOrOJIETHUX TeMnepaTyp BO3AyXa Ha DaBHHME-
HOWM TepPUTOPHM CYIECTREHHO OTJauyaeTcd OT WMPOTHOTO. B THIWUHON
nCeHHeM Mecsille (OKTa6pe) pacnpefielieHye CpefHuX MHOIOJETHHK 3Hd-
yeHUN TeMnmepaTypH BO3iYXA HA paBHWHAX CHOBa NpuoOpeTaeT 30Halb-
HNIl XapakTep. B IOpHuX padOHax TemnepaTypa BO3LyXa y NOBEPXHOCE
TH BeMay 33aBMCHT BO BCeX Ce30HAX OT BHCOTH PAaCHOJOXeHWS CTaHLHH
u GopMH pedbeda.

MaMeHeHusl TeMnepaTypHOro peXuMa CBi3aHH C M3MeHEeHVSM Derho—
HATBHOM LMPKYJALUMM, KOTOpasd B .CBOK OufHellb CBA3aHa C W3MeHEeHWeN
[ JOGANBHOTO KIMMATA. - : ‘

M3BECTHO, UTO OCHOBHHM HMHIMKATOPOM W3MEeHeHuda KIUMaTa ABJA- |
eTCA CpelHerofoBad TEMIiEBaTy'Da BO3NYXAa, GEDEHHEHH-BH Hayg Gonbuv-
My maomanamMu. Yem GoJsblie naowand OcpenHeHud, Tem OoJee craxens
ReJIMUMHE CpeLHEerofOBOM TeMmepaTypH BO3IVXA, M COOTBETCTBEHHY
3TH BeJWuMHa OYyJAyT XapakTepu3oBaTh Gojiee LOJrOBpeMeHHHE HSHE'!
HeHMA WM KoJebaHuMA KauMara. McclelopahHue pAgoOB Ha ontofl
KAaKoU-JMO0 CTAHLMM He NaeT BO3MOXHOCTH IesaTh RBHBOAL 10 OOJbINE
TEPPUTOPUAM, - TaK KaK 3TH PAAW OYNYT Xapakrepusopars eme 4 A
KalbHble OCOOEHHOCTH.” CllefloBaTelbHO, UTOUH HCCIenoBaTh paMeHerH
KIMMAaTa 110 KAKOH-TO [0CTATOYEO GOJBNON TeppuTopuM, HEeoOXOl
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AHALIM3UPOBATL OCPENHEHHWE 3HAUEHWA HE MeHee UeTHpeX-NATH CTaH-
UMA. OTH CTAHLMU He JOJKHE OHTH CHIPHO B3AWMOCBSI3aHH, TO €CTb
HAXONMTHCA DPANGM, UTO npepnojaraeT HeOOXOAWMOCTb NPOBENEHMH
npeJiBAPHTEJbHEX PaboT 110 ONTUMAILHOMY BHOOPY CTAHLIAHA.

B npepsaraeMol padoTe MCCAeNOBAJNMCH Psalbl 3HAUEHMA OTKJOHE-
HMM CpEeJIHerofloBOM NpU3eMHOM TeMilepaTyph BO31yXa OfT 6a30BOK
HOpMu 338 19651-1980 romw no 22 ONOPHEM CTaHUWAM CpeliHed AZ.iM.

- DHIW BHUMCJIEHH OCpellHeHHHE 10 22 ONOpPHhM CTaHIUAM 3Hade-
HUA AHOMAIMH CpegHeroJjoBOM TemnepaTyph Bo3ayxa CpellHeH A3HU.
AHaIM3 3TOro pana 3a nepuwon 1930-1980 ronoB C I[IOMOUBI0 MOMEJd
UMKIWYECKHX HKOMIIOHEHT IIOKa3al, UTO B HeM OTCYTCTBYET 3HAUMMLM
JUHEWHHW TpeHll, HeT TaKie TPeHJ0B C NepuoNoM, XapaKTepHuM IJAd
W3MEHEHUA XapaKTepUCTUK TJao6alnbHOro KiuMara. OfHako oOOHapyxeHa
'apMOHKMKA C NepuoloM 22 Toha.

Ha puc.4.1a NpUBOAATCA W3MEHEHHA CpeNHerojoBOW [{IpU3eMHON
TeMIepaTypH BO3[yXa, BueJeHHHWH TDEeHNl, NPO3KCTPAanoJHWPOBAHHEHA A0
1990 roga, U BO3MOXHHE OTKJIOHEHUA OT TpeHAa. BueleHHLHW TpeH]
ONUCHBaeT 11% QNHUCIepCHMH WMCXOMHOrC psdla U 3HAuMM Ha BZ YPOBHE 1O
koa@dulMenTy Koppedduuy. Ilepuoj 1981-1990 TOHOB MOXHO pacc-
MATDHBATh KAaK HEe3aBHCHMYI0 BHOODKY, & NPO3KCTPaNoAUpOBaHHHN
TPEeHIl KaK MpOr{Ho3. KaKk BUAHO W3 pMC.4.1a, NPOrHo3 OKasalCd NOoC-
TATOYHO YCIEmHbM: OTHOCHTeNbHad OWWOKa [porHosa (g) COCTABM-
ga C,81.

Cpennrdasd A3WA MnpelcTaBideT COO0M PeruoH Co CIOKHHEMH QU3HMKO-
reorpapuuecK¥My YCIOBHAMM, TJle MMenTCd paBHHMHA, [penropes M
'OpH, M, €CTEeCTBEHHO, M3MEeHeHUe KIUMATA MPOUCXOOUT HEONUHAKOBO
B pasJWuyHHX UacTdAX 3TOro peruoHa.

BcaencTeue 3TOro pervoH CpeflHeW AWM B NEPBOM BapWaHTe Owla
fojleieH Ha TpW YACTH: PABHMHY, MNMpeAropsd W IoOpk 1 O0JacTh. Pas-
HWHHAA 4yacThk “pellHeN A3MM ONUCHEBAaNachk cTaHuuamyu famx By3, llapra-
HaTa, Kapa-Kana, Bawpamann, Ikusak, Penerek, [I'yurd. TIopHui
pPAWMOH XapakTepusyeTCn CTAHUMAMHA Kapakyiaxyp, MCKaHIepKylb, Cyyca-
Muip, TAHb-llawe, HapwH, Capu-Tam, Kapaxkyar, Xopor. llpearopuas
o6aacTe - ctTa”Huuamu I'yvzap, Tepumes, lleHay, KoraHa, Yctee p. Toc,
BanTHk, BajbKub.

By ToJiyueHn palil CpeJHer ojoBbix aﬂnmaﬂuﬁ TeMnepaTyp BO3SHY-

Kd, OCpe]lJHeHHHK [0 CTaHlWdaM, KapaKTepPU3VHIHM PABHHHHHE, T"OpHbie
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M npeNrOpHHe pPaloHH. AHaJU3 C WCroab30BaHWeM MONEJH LKA eCKUX
COMIONEHT HA MarTepuane ¢ 1930 no 1980 roid noxasal, uUTO B Cpen-
HET'ONOBHX TeMIepaTypax Ha paBHMHE W NMPearopbe UMeTCA KOoAeGaHug
¢ nepuonoM 22 Troaa (puc.4.16,B), TO eCTb TaKHE xe, Kak > p 9}
cpellHeroloBOR TemrnepaType BO3JAYXA Y NoBepXHOCTH BeMin 1O BCed
CpenHen A3WAK. -
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Puc.4.1. MeMeHeHue CPEAHETONOROR NPM2EMHOM TeMnepaTVRH BO3"
ayxa no BcemMy CpenHeasMaTCKOMY peruony (a). no PaRHUHH
yacTH (6), nNo npearopbsM (B)., 0o ropam (r) B OTKNOHEH

o1 6as0BoR Hopmu (1951-1980 roaw) . : \ |

1 - WCXONHHEW PAO, 2°'— BHASAGHHEMA TPeHA M BOSMOMXHHE B

cpenHeKBaapaTHYeCKUe OTKNOHEHHH. i ;|

-

Ha DABHMHHOM M B NpPEArOpHOA 4acTAX CpeliHed A3HM TIOHMKEHE
HAUCHMS CDEIHErolOBOM MDUSEMHOA TeMnepaTyps BOIyXa Habmold:
auck B 30-X, BO0-X M KoHUe 60-X IONOE, & MOBHIIEHHHE - B-#?“ﬁ
60-X M c cepefiuHy 80-X I'OJIOB NO HACTORWLEE BPEMH. .

BjieJleHHe TpeHAH ONWCHBAOT 1O 11% W £2% AMCTIeDCHH HCR
pANOB, COOTBETCTBEHHO. BhleleHHbe TPeHAs CTATMCTHUECKH 3HEEE

AT HB
ik



Ha D% YPOBHE N0 KO3(ULMEHTy KoppedauMu. YCHeWHoCTb MPOPHO3a Mo
€ 38 NepHon 1981-1990 roaw cocraBuna 0,92 u 0,76 NAA DABHUHHHX
H NPEeArooHHX paWoHOB, COOTBETCTBEHHO.

B PANAX CpelHeronoBoii TemnepaTyps BN3NYKA, XApAKTepPU3YIOmUK
FOPHYIO uacTb CpeflHedt A3uu, OuJl BHeJeH I'apMOHMUECKWIA TDeHA C
NepholioM paBHbM 70 neT (puc.4.1r). TpeHO ONUCHB AT 9% NUCNEpPCHU
HUCKOOHOIO pAma, 3HAUYMM Ha 5% ypoBHE N0 KO3GIULUMEHTY KOppeJsluy.
YCrnemHOCTh MNMpOrHosa, MONYUYEeHHOro nyTeM 3KCTpanoJdAlMy TpeHna C
1981 no 1990 rop, no £ pasHa 0,86. ‘

ATMOCQepHHe NnpcleccH, (QOpMUpYlNMe TeMnepaTypHHR pexuM Ha
ore U ceBepe CpenHeld A3uM, pasiWuHH U, kaK yxe OWJO MOKA33HO,
Pas3IfuanTCd U U3meHeHUss CpelHerofoBOM TNPU3EMHOW TeMminepaTyps
BO3NYXa Ha pPaBHMHE W B IOPHHX paWoHax. CJelyeT OTMETHTb, UTO
M3MEHUMBOCTb CpeIHerofloBOM MNpU3eMHOW remnepaTypd Ha paBHHMHE
IOYTH BABOe OOJblle, yeM B ropax. IloatoMy CpeliHea3sHaTCKUM DermoH
OhJl MozeneH Ha 4 panoHa. CeBepo-3anajHas ¥ CeBepHad Yac,b pas-
HHHH XapaxkTepusyeTcA cCcTaHUMAMM JamxoBy3, Jlaprasara, BalTHK,
| Ixu3aKk, KokaHn (paioH 1); wro-sanafHas yacTh (OF pABHUHH) -

CTaHuuMAMM Kapa-Kana, Badpamann, T'ymrd, Tepme3s (pawioH 2); Ce-
| BePHO-3ananHui ¥ BHYTpeHHUN TaHb-llawp - Kapaxkynxyp, Cyycamup,
1 banbKub, TaHb-llaHb, HapwH # Yctbe p. Toc (paioH 3); Wro-BocTOU-
Had 4yacTb CpeniHed A3uu ([lamupo-Aram) - Jleway, TI'y3ap, Capu-Tam,
Kapakyab, Xopor, WCKaHoepkvJb (DAWOH 4).

BblJIi BHUMCJAIEHH OCpPelHeHHbHe 3HaYeHUA CPeNHEerOflOBHX NPU3EMHHX
TeMnepaTyp BO3[lyXa MO YyKazaHHuM 4 panoHaM. C TIOMOliLio MOIeau
LUMKIMUYECKHX KOMIOHEHT I 3 U 4 pPavWOHOB ObIM BHJIeJeHH TI'apMOHMU-
UeCKHe TpeHAH C Tep«ofoM 70 JeT, KOTOpHe ONUcHBaT 19 M 10%
JHUCNEepCHH UCKONHHX DALOB, COOTBETCTBEHHO, NPOTHE 9%, KOTAa 344
PAHOHH ObI¥ OObeNWHEeHH. A BhHeJieHMe BTOPOW I'apMOHWKM C MEeDHOIOM
<2 rofa yayumaeT OnNUCaHUe MCXONHHX PANoB no 22 W 15%, cooTBerc-
TBEHHO. TpeHAb  CTAHOBATCA 3HAUMMBIMM KaKk 1Mo  Ko3(duiMeHTy
KOppeJdlnyd, Tak W No F-KpuTepmio. YCnemHOCTh [POTHO20B HA He3aBH-
CUMOM BHIOOpKe 3a nepuon 1981-1990 romoB Takxe cTala Ghlle, 3HAa-
yeHuda £ pasHb 0,83 n 0,82 npotusB 0,86. .

BuneqeHHLYe TpeHAH C NMepuolioM 22 I'ofla, XapaKkTepusyniie cesep
{pavoH 1) ¥ or paBHMHHOM YacTH (pandd 2) CpefiHed A3MK, ONUCHBA-
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T 22% ¥ 16% IMCNepCuMd MCXOZHBX PAHOB, COOTBETCTBEHHO, OHU CTa-
TUCTHUYECKH 3HAUMMbH TO F-KpuTepkn W 1O KoadpULMEHTY KOpPeJdlUUd Ha
1% ypoBHe. YCIEWHOCTb NPOTHO30B Ha marepuane 1980-19390 1OIOB mO |
€ cocTaBasia 0,80 u 0,76 (puc.4.2).
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Puc.4.2. MsMeHeHWe CPENHETONOBOM NPHU2EeMHON TeMnepaTypH
BOBAVXAa no 4 panoHam CpenHeR AsuM B u"rmczuﬂmx 01
6aSOBOA HOopMu (1951-1980 roaw). ]
1 - UCXOLHWA DPsin. 2 - BLASJAEHHHA TpeHA M BOSMOKHHE CPeAHE™ -
KBALPATHMYECKUE OTKJOHEeHMA.

. TIDOBEZiCHHHI AHAIN3 C MOMOUWbI MOAEIM LMKAWYECKUK KOMIOHEHT
O KanioW ONOPHOW CTAHMW B OTAGUBHOCTM MOKA3al, YTO TONBKO HA
POPHHK CTAHUMAX MOXHO BHEEIWTh TAPMOHWYECKMA TPeHA C TepHoloH
70 IeT, & HA OCTAIbHWX CT4.MAX BHIGIWTh ONMHAKOBY© IS BCE
CTAHUMA 38KOHOMEPHOCTH He YHLAloCh. Ha GOmbmMHCTBe CTAHLMA BOO
lle OTCYTCTBYT 3HAuMMHe NMEPUONUUYHOCTH. Caefopareibho, 370 €
pas [OKA3WBAET, YTO M3MEHEHWe KIVMATA MOKHO OGHAapyKuTh TOID

N0 ONTUMATLHO OCPENHEHHHM N0 NPOCTPAHCTBY xapaumapunrunaﬂ =
Mara. | |



PAcCMOTDHM W3MeHeHMe TeMnepaTypHOTO peXuMa 1Mo noayroauaM. B
XONONHOM TNOAYTOAMM BO BCeX 4 paccMaTpuBaeMbx paiiHax CpenHed
Asun (pnc.4.3) OGHapy®eH TrapMOHMUYECKHA TPeHA C TepuoioM 22 ro-
1a.
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l'uc.4.3. JMaMeHeHMe TeMnepaTyph BO3AyXa V NOBEPXHOCTH SeMau
XONONLHOTC NOAYTOOWA NO 4 panoHaM CpenHel A3MH B OTKJOHEHHAX

‘oT €a30BOR HopMel (1951-1980 ronul) .
1 - HMCXONHHRA PAL. 9 — pHAENEeHHBA TPeHA U BO3MOXHHIE CPelnHe—

KBAaLupaTHYecKue OTKJIOHEeHHH .

[[o paBHHHHOA TEPPUTOPHH (paiioHH 1 ¥ ) TPeHn 3HauuM Ha 207%
ypoBHE N0 F-KpUTEpHO ¥ Ha 1% ypoBHe No KO3(QPULMEeHTY KOppesndluy
M OnMMCHBacT 17% ¥ 19% pucnepcud MCXOAHHX PANOB. M3MeHIUMBOCTD
cpeliRer0foBOM TeMlepaTypH BO3hyXa IO CeBepHOW UaCTy DaBHMHHOM
TEPPUTOPHH OOJblle, 4YeM IO koM npuMepHo B 1,E pasa. OnpasibBa-
eMOCTEh IIPOI'HO3a Ha He3aBuMCHMON BHOOPKEe 3a Nepuol 1981-1990 Tr0O-

noB coctasuaa 0,7 n 0,8, COOTBETCTBEHHO.
[lo ropHhM paioHaM (o ¥ 4) BiiMeJeHHHH TeprHol 3HAUYUM TOJBLKO
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N0 KosdOULMEHTY Koppeasuud Ha 57% ypoBHe. YCIEWHOCTb NpPOrHosa 3g
nepuon 1981-1990 rojnoB pasHa npuMepHo 1,0 B OOOMX cayuasx.

B TeIJOM NOJYTrOAWM B W3MEHEHMAX CpeliHel TemnepaTrypu BOSAVAd
110 PaBHUHHOW Tep"TOpHM (paWoHH 1 U 2) OOHapyMeHhW TpeHOu C ne-
puMosioM 17 JeT (puc.4.4), 3HauuMMbe Ha 207 ypoBHe MO F-KpUTepuio M

HA 1% 1[0 KO3(QPUUMEeHTY KOppelsdluH W ONUCHBapmve 19 U 13Z HHC-
lIEPCHH COOTBETCTBYIONMX WCXOIHHX pPANOB.
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Puc.4.4. JasMeHeHUEe TEMMEPATYPH BO3AYXA YV MNOBEPXHOCTH JBMIH
TEenjoro

noavroousa no 4 pamnocHad CpenHepl A3MH B OTKAOHEHUAX |
OT 6a30BOM HOpMH (1951-1980 roaw) .

+ 1 - UCXONHHA psan, 2 - BHAEJEHHHA TPeHN U BOSMOXHLIe Lpﬂﬂﬂﬂ"
KBANPATUYECKHEe OTKIOHEHUH. 1
OnpaBiBaeMoCTh NPOrHO30F 338 TNepHox 1881-1990 I'nt:LIlE*H'11‘3&’i
cocTaBulla OKONO 1,0 B 060X clyuyasx. 10 ropHod Teppurophu (P&
MoHW 3, 4) ObaM BHIENEHH CIOKHHE TPEHIN, COCTOANMe M3 TapMaiii
C nepuonoM 70 ¥ 17 zneT, KOTOpHE OKA3AJIMCh 3HAUMMH HA 20% VP fﬁy
no F-KpuTepwio ¥ HA 1% 10 KOSQIULIMEHTY KOPpPEIALIMA M -":_ﬂ;
38 ¥ 27% /UCNIEPCHM COOTBETCTBYINMX WCXONHHX DANOB. OnpaBlbiBae”
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MOCTH TIDOrHO30B 3a 1981-1990 rogw no € pasiw 0,8 m 0,9,
COOTBETCTBEHHO.

o dase koneGamua cpenHemeCsiuHOR TeMnepaTypl BOSIYXA 3a XO-
JOMHOE TIONYTOMe N0 pPaBHUHHOM TEPPHTOPUH COBNANIAIT CO CpPpelHero-
AOBHMH. 3TO I'OBOPUT O TOM, UTO OCHOBHOM BKJIA B W3MeHEHWe Cpell-
HErolOBOM TeMNEpaTypH BO3[yXa Ha PaBHUHE BHOCAT €€ M3MEH HUA B
KOJONHOM Tmoayroguu. O6paTHaAs KAapTHHA HaOJOIAeTCA B I'OPHHX 00-
JIACTAX, I'lle OCHOBHOM BKJAN B JOJIIOBPEMEHHHWE W3MEHEeHUs CpeliHero-
IIOBOM TPHU3EMHOM TeMrnepaTyph BO3[yXa BHOCAT €€ M3MEHEHUs B Tell-
JIOM TIOJAYTONUM.

M3 NpPUBENEHHOrO Bl AHAIW3A MOXHO CHEelaTh CAeNylMe BhIBO-
AW. Ha paBHWHHOW TeppuTOpuM CpefiHeW A3WM OTCYTCTBYIOT KOJeOAHUA
C TIepxOnoM 70 neT, uMellMecss B W3MEHEHUAX CpEeNHEroNOBON TeM-
MEPATYpPH BO3AYXa CEBEpHOI'o NnoJymapud, HO eCThb HOCTATOYHO KOpOomOo
Pa3JunMLie KomeOaHudg C NnepHoloM B 22 rona.

Han TOpHOW TeppUTOpHEN B U3MEHEHUX CPEJHErofioBOW TeMIiepa-
TYPh BO3ZlyXa BHIielldeTCA TPeHN C nepuonoM 70 IerT.

B XONONHOM NMOJYrOAWM B W3MEHEHUAX CPefHEl TeMnepaTyps BO3-
AyXa Hal pPABHUHHOW WU NpPEeArOpHOW TeppUTOpHEed BHOEASKTCHA KoJeOa-
HUA C NepuonioM B 22 roja ¥ aMmmauTyzon no 2°C. B TenaoM noayro-
O¥H H& paBHHHEe- B W3MEHEHUM CpellHel TeMIlepaTypH BO3MyXa BHOeleHa
NEPHOIMYROCTD B 17 JeT ¢ aMmnauTynoh o 1°C, a Hal TOPHOA TeppH-
TOPUEH - CJIOMHHW TDeHA C mepuozoM 70 U 17 Jer.

AMIUIIUTY L& KOJeOaHWA TeMnepaTyph Haj DABHUHOW B XOJONHOM IO-
Jyroguy nouTu B Z pasa OoJblie, 4Yem B TEINJOM, CJAeNoBaTEJbHO, OC-
HOBHOM BKJIAa B H3MEHEHWE CpeNHeroloBOW TeMIepaTyph BO3IyXa
SHE€Chb BHOCAT W3MeHeHUd B XOJIONHOM Noayrojiuu. Hall IOpHOR Teppu-
TOpHEN amnIuTyna KojJeOaHUH NPHMEPHO OMHAKOBA NN OOGOMX MNOJYyTo-
IWA, a CpelHerofioBHE W3MEHEHUd TeMneparyph BO3JYXA V TNOBEDXHOC-
TH 3eMIu onpeleidTCAd B OOJblled CTEeNeHUW U3MeHEeHUEeM TeMNneparyp
B TelJOM TOJYIronuu.

4.2. Ouenxka M3MeHeHMsl NpY3eMHOH Tewneparypu BO3IAYXa B
Cpemes A3mm K 2005 romy

[lonarasck Ha pesyJibTaTh aHaiM3a, TOJyuyeHHHe B pasgnede 4.1,
M CuuTad, 4To NposKCTpanoJupoBaHHBU 1o 2010 ropa TpeHn onuwer
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bakTHuecKkue MU3MEeHeHMsi CPpellHerofloBOl M CpellHed Mo NOJYCOIUaM
TeMIepATYPH A pasJuuHbX paioHoB CpefiHed A3uM (puc.4.2-444},g

MOXHO TIDeJIIC WUTh CJenyiliie OLeHKH OGYAYWUMX WU3MeHeHWR ToMmneparyp-
HOIrO pexuMA CpellHer A3UH.
B nesoM no CpenHed A3nM OxuIiaeTCA He3HAUMTEJNhHOe TMOHMXeHue

OpeiHer ON0BOU MPU3eMHON TeMilepaTyph BO3JyXa: K KOHLY XX CTolje-
TS OHA OvaeT HaA 0,3YC Huxe 6A30BOM HOpPMH. 3aTeM NpeAnojaraeTcs
pocr, ¥ K 2006-2010 ropxaM TeMmnepaTrypy cleiyer OxunaTh NPHMEPHO
Ha 0,55H7C phme 6a30BOM HOPMH C BO3MOXHHIMM OTKJIOHEHWAMH OT TpeH-
na no 0,6°C, uTo corjacyeTcs C pel3yJbTATAMM, NOJYUYEHHHMU B rja-

Y

Be 2.

|la DABHMHHOW TeppuTOpMM CpellHed A3MM K KOHLY AX CTOJEeTHS
cJenyeT OKWIATH NMOHMMEHMe CpellHerofioBOM. NpU3eMHOM TeMlepaTypl
ROSIIVE] B CpenHeM Ha 0,5°C oT 6330BORA HOp!“1 C BO3MOXKHHMHA OTKJIO-
geyamu 0.669C, 3areM, K 2005-2010 romaM TemnepaTypa C CpelHeM

noplcuTe# va 0,6°C ¢ exeroikbiMi BO3MOXHHMU OTKJIOHEHHWAMH 0,5°C.

[0 ropHON TeppuTopuK CpelHed Azud K 2000 ropy ciaenyeT OXH-
1aTh HE3RaunTeJhHOe MOHWXeHWe CpellHerofloBOM .emMlepaTyph BO31YXa
Ha 0 2-0.59C ¢ BO3MOXHHMM OTKJIOHEeBMAMM OT TpeHza 0,5°C.

Jo NpeAropbl K KOHLY XX CTOJETHA TaKkmKe OAWlaelCd NOHWACHHE
P eMBOR CpeNBEeTONOBCT TemMnepaTyph 5O3AyXa Ha 0,3°C OT Ga3oBOl

HODMH, 4 3areM pocT no 2010 ropa: cpeaHeroaoBad meMieparypa
BosnyxA GyeT Ha 0,3°C Bumwe 6az0BCA HOpMu K 2005-2010 roaaM €
OTHACHEeRWAMUM OT TpeHma 0,6°C.

PACCMOTPERME BOSMOXHHX M3MEHeHWH CpefHerofd M TemmepaTyph
RUANYXAa [0 4 paiioHaM CpefiHed. A3uu MOKasWBaeT, UTO 0O CeBEpf
L4 BUMEHOR TeppHTOpMM CpenHeid ASHMM TeMlepaTypa Gyaer MORMXaThCH
W ¥ Koy XX CTONeTMA COCTABHT B Cpemem 0,5°C Hixe 6asoBoil
HOPMN, 3aTeM OHA HAUHET NOBHIATHCA M K 2005-2010° TofaM CocTaBHE
i cpendem 0.5°C  BWile 6A30BOJ HOpM: €  BOBMOXHBIMM exerofHHMiE
OTKIIOHEeHUAMM oT TpeHaa 0,65%C. : 5

[0 ory pABHMHHOM TeppuTOpuM CpepHel Auik CpeliHerOfoBai TEM
repartypa Takxe GyIeT NMOHMXATBCA M K Ko.illy XX cToneTHa CTaHeT
0,5°C Huxe G6a30BOW HOPMH, aaTeM OXWIAeTCs TOEbmeRHe
2005-2010 ropam oHa Gyner Ha 0,3°C Bhme G&30BOM HOpPMH C EO3
HEMA OTHJIOHEeHMsAMM no 0,7°C.

llo cerepy ropHoit Tepputopuy CpenHed Aauu (Ceaepﬁ-Baﬂaﬂﬂmﬁ:




BRYTPEHHUHA . TaHb- llany ) OyleT B CcpefiHeM T[OCTelleHHUE 1OHUKEHHE
CPEHETONOBOR MMPU3EMHON TeMllepaTypu Bo3yxa: K 2000 ropy clelly-
€T OXMNATD 8 CpellHeM Ha 0,3°C Huke 6a30BOA HOPMH C  BO3MOKHHMMA
CHET'OLHBIMY OTKIIOHEHMsIMA OT TpeHua B 0 55°C.

Ui bra  ropod Teppuropur CpefiHedt Asuu (TlamMupo- Anal) Tarme
CllellyeT OXMOATH NOHWKEHWe CpenHEerofloBON IPU3eMHOW TeMllenaryph
BOsIyXa: K 2005 romy owa OyneT B cpefjHem Ha 0,3°C Huxe 0a30BOM
HOPMbl C BO3MOXHHMM OTKIOHEHUAMM OT TpeHna 1o 0,65°C.

B XOJONHOM MOJYrOlWM H& CeBepe DABHUHHOW TeppUTOpki CpeliHen
ASHU CpellHad NpuseMHas Teuneparypa OylleT ONYyCKATbCA M K  KOHLY
AKX CTOoJeTHa OyleT B cpelHeM Ha 1°C Huxe 6a30BOM HOpDME, 3aTeM
TeMlleparypa BO3lyxa OyaeT noBuwarbhca U K 2005-2010 rogad jnoc-
TUI'HeT™ BeJuuudn 0,8°C BHile 6a30BOA HOPMH C BO3MOMHLMKM OTKJIOHE-
HUAAMH OT TpeHna 1,2°C.

[lo ory paBHMHHOA uJacTu CpellHeN A3MH B XOQJOOHOM TIOJYTONHM
CpelHdAd MNpM3eMHas TeMllepaTypa BO3[yXa OylleT Takke B CpellHeM [0
HHUMATBCH W K KOHUY XX crojJeTus okaxeTcs Ha 0,8°C Huxe 6A30BON
HOpMHI, 3aTeM HauHeTCd pocT, W K 2006-2010 ropmaM Temneparypa
JOCTUIHET BeJIWUMHH Ha 0,8°C BhlWle HOPMH C OTKAOHEHUSIMM OT TpPEHI4
1250

B Cepepo-3ananHoM W BHyTpeHHeM TdHb-llaHe WM3MEeHEHWA He3Ha-
UWTeNbHEE, CpelHAA TeMliepaTypa Bo3lyXa OyIeT TMOHUMKATBECA W K
KOHLlY XX crojdeTHa JHocTurHeT 0,3°C Huxe 6a30BOH HODMHEl, 3aTeM
NoBbIaThCA ¥ K 20056 romy OymeT Ha 0,3°C Buile HODMH C OTKJIOHEHMW-
AaMu 1,0 C B Ty MIM B IPYTrY0 CTOPOHY.

[lo llaMupo-Anain W3MeHeHus Takxe OYIYT He3HAUMTeJdbHH ¥ AHANO-
'MUHbl U3MEeHeHWAM MJIA CceBepa IFOpHOA TeppuTOpuM CpelHed A3WK.

B TenaoM noayronuy Mo CeBepy pPAaBHMHHHKX 00JacTed CpelHew
A3HM H3MEeHeHWMs ByIyT He3HAuWTelbHHMM, K cepeliluHe 90-X TIOJNOB
cllefiyeT OXullasb CDEHII0 TeMnepaTypy Bo3nyxa Ha 0,2°C sume 6a30-,
BOYt HODMH, 3arTeM NOHWxeHHe M K 2005 romy oHa okakercsa Ha J,2°C
HUKe Oas30Bod HOpMbl. [lo W'y pPABHUHHOHM TepPPUTOPUM CpellHEW A3UM
W3MEHEHU] AHANONWUHH OMWUIAeMblM W3MEHEeHWAM NJid4 CeBepHHX TeppUTOo-
pu CpeliHen A3WH.

llo CeBepo-BananHoMy o BHyTpesHeMy TaHb-llaHio B  TenioM
noayroguu K 2006 rouy ClefyeT  OKMOATh NOHWKEHMe cpenHei
TeMieparyph Ha 0,5°C HuKe 6a30BOA HOPMH C (UIYKTYALUMAMA B TV WAMN
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npyryio  cTopory 0,5°C. AHANOTMUHWE WaMeHeHWA, OXMaalnTcs Kk 2005
'OV B TenJoM noayrouuu Ha llaMmpo-Anae.

4.3. Cpenune MHOroneTHHe AATH YCTOAUMBHK hepexnnuh
CPeNHeCYTOUHHX TeMnepaTyp BO3myxa uyepea 0%, §°, 10°,
15°C M AaTH HKpaHHMX 33MOPO3HOBR B BO3AYXe

K OIHWMM W3 OCHOBHHX XauAKTEPUCTHK TepMUUerKuX pecypcoB  pe-
PMOHA OTHOCATCH NATH YCTOMUMBHX NEPeXONOB CpeAHecyToylon Temne-
paTyph V NOBEpXHOCTH Bemam uepea 0°, §°, 10°, 16° BeCHOM #
ACEHBI0 W NATH KpadHUX 3aMopo3koB. KapTh pacnpepeleind CpelHtA
MHOTONETHUX 3THUX XapakTepuCTHK U UX CpelHeKkpajpariyeckue OTHJIO-
Henua npueopaTcd Ha pue. ILL.2.1-10.

o KpanHeMy lory CpelHed Asuuv, 3a peikuM UCKIOUEHUEM. cpen-
HecyTOUHbe TeMneparTvpbl BO3AyXa B 3l HUA 11epUoll He ONyCKAKNTCH
Hpxe 07C HA NPOAOAKMTeJbHhe Nepuoib BpeMeHu, T.e€. VCTOWUNBOrO
nepexona uepes 0°C mnpakTHUeCKH He MPOMCXOINT (puc.1l.2.1a).
B nepmoil erame  deppand nepexon Uepes NPC rHOUCKXOTUT 10
AuracaTckon u Yapyxepckon obaacTiM TypPKMEHMCTAHA, ByXxapCKoH, #
(AMAPKAHNICKOW 06JacTAM Y30eKUCTaHA. Ro BTOpOil jaexanse GHeepadi
mepexoll yepez 0°C MPONCKOANT E.ilie 40° c.il. B KpacHOBOACKOY 00-
Jdacty TypKMeHMCTAaHa, B KDDEBMEHDH o6aacTh Yz0eKncTala. KapaKan-
jakcTaHe W Ha ceBepe HaBOMACKOW OOJACTH. [lo cesepHOW YACTH
TVDKMEHNCTaHA W 110 CceBepy  KaparanikncTaHa nepexon uenea 0°C
NPOMCKOOUT B TpeThen lekane (QeBPAld. [lo ®Kry njaaro YCTWPT nepe-
xon uepes 0°C NMpOMCKOAMT B NEpBOM - iajle MapTa, ilo ceBe.y MAATd
YOTiopT - BO BTOPOW AEKIe MapTa[ CJj-+IVE . OTMETWTh, UTO HARX AYCES
THHEN KH3HJIKYM Nepexol uepea‘ODU NPOMC,.C,IAT  DaHbile  Ha 10-18
IHeli, ueM B OCTAJbHWX DAHOHAX, PacnONOREl i Ha ATOW Xe WHpoTe.

(penHeKBalipaTMUecKie OTKJIOHeHNA Hat VCTOUUUBOTO nepEEunjﬁ
cpefHecy TOUHHX TeMneparyp BO23VEa uepea u“q B YapmueRCKOH cf;;
jacT TypHMeHWCTaHa, Byxapcrou, CaMapKaHlii ke H_ﬂmﬂmaﬁtﬁﬂﬁ of~
JacTAx Yz26eKucTaHa COCTaBAAlT 18-20 AHEW, . K CeBepy H wry ROISE
6arua ymeHbliaioTes (puc.il.2.16). '

OceHbi0 (BTOpOM MepexoA) pacnpeaenenis Nat VOCTORUHBHX T
%ONoB uepes 0°C NpaKTHUECKM 2OHANbHOE, Milib 1o KpaHeMy 1
CpenHelt AUy HOBOSBMUKHO UETKO OHPeAesyTh PPAHKIY TP EROEE
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PaHblle BCEro, BO BTOpPON leKane HoaGpa, mnepexon yepes 0°C

HaGMRaeTCa B 30He 46° c.m., mnosuHee - B TpeThed  meKane
HOAOpA OCYMeCTBAAETCA MO Or'y MNAATO Yomopt ¥ Kapakaanakcrase,
B NepBOM  JeKafle nexkabps - N0 ceBepy TypKMeHucTaHa, Xo-

PE3MCKOA OONacTH M ceBepy HaBOMiCKOW, Tamk-4TCKoR M CHp-
NapbHHCKOX oO6GJacTAM YabekucraHa M No  UMMKEHTCKO#  0GAAcCTH
Kasaxcrada. Bo BTopol gekame JiekaOps nepexon uepea 0°C
OCYmMEeCTBJAAETCA B LEHTpanbHuX panoHax TypkMeHucTaHa, B Kam-
KaNlapbMHCKOR H CypXaHIapbUHCKOW 06JACTAX Y30eKHCTaHA W B J10-
JUHaX TanxukucTaHa, M, HaKOHell, B TpeTeel JeKase Jeradps -
o wry nycThHHM KapakymMd. Ha KpaiHeM wre CpefiHe# A3MH, B
OOJbUMHCTBE ClyyaeB YCTOWUMBOro nepexona uepe3 0°C He npo-
HCXOOUT (pMc.Il.2.2a).

CpenHeKkBalpaTHyeCcKkue OTKJOHEHMS JAaT YCTOMUMBHX MepexonoB
yepea 0“C oceHbl [0 16 AHeR OTMEUANTCH TO ceBepy TYpPKMeH.ICTaHA,
HaBoWACKOM, Jmu3aKkckod ¢ TamKeHTCKOW o6aacTaM YsbekucraHa. K
CeBepy M K Iy OT 3TOM 30HH MaKCUMalbHHe AaMIIUTYAH KoJdeGaHuM
YMEHBIMATCH: HAa Kre NyCTHHU Kapakymb 3Ta BeJWUWHA NOCTHUraeT 6-8
IHen (puc.ll.2.26).°

KapTu pacrnpefielleHusi CpeIHMX MHOrOJEeTHHX JAT YCTOWUMBHX Ie-
pexofoB uepe3 5°, 109, 15°C BecHOM U OCeHbl0 W UX CpelHeKBanpa-
THUECKHEe OTKJIOHEeHUA OT CpelHUX NpuBeleHH Ha puc.ll.2.2:8.

B 1LeJoM, pacnpenelieHie CpelHUX HAT NepeXolOoB B BeCEeHHUH ne-
DHOINl HOCUT WWPOTHHM XapakTep, C HeOOJbWKMH OTKJOHEHHMAMH, OTpa-
XAOMUMK BIWAHME MOACTHJAKIEH TMOBEpPKHOCTH WIM oOporpajuueckKne
OCOOeHHOCTH. IMCIepcHd JAaT BeCeHHero nepexona uepea 6° u 10°C
CYmNeCTBEHHO BO3pacTaerl C CeBepa Ha I, a OJd T0epexola uep.a3
16°C no Bcen TeppuTOpHM cocTaBaseT 8-10 nHew.

ClefiyeT OTMETHTb HeKOTOphe OCOOeHHOCTH B pacrnpefiefieHWHd nuc-
nepcui 1q nepexona uepe3 5°C. 3T0 yMeHblleHHe CpelHeKBAapaTH-
YeCKHMX OTKJOHEeHMH JaT YCTOHMUMBOI'O Iepexofia uepes £°C no pycay
AMynapby¥ M WX HEeKOTOpHWH pocT E NMyCThHe KH3bKyM (puc.I1.2.306).

Pacnpefiejiene CDeIHUX HOAT nmepexoa uepes 13°C, 10°C oceHso
6IU=KO K WMpoTHOMYy (pMc.Il.2.6a,8a) M HOCHMT Golee CHOXHHA Xxapak-
mep aaA nepexoja uepe3 6°C (puc.ll.2.4a). Kak BuAHO U3
puc.Il.2.4a, 3ToT nepexoll copepmwaeTcd B NMycThHe Ku3bakyM B OoJee
MO3JIHMe CPOKM, ueM Ha OKpyXaillei TeppUTOPUY..
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[loBeleHUe CpellHeKBAIPATUYECKMN OTKIOHEHWH AHAJIONMYHO Bece-
HUM NepexoflaM: CymecTBEHHHA POCT C CceBepa Ha I [dd TepeXopy
yepes B6° u 10°C ¥ ONHOpOAHHM [Is Nepexona depe3 16°C - 8-1
CYTOK. '

CpelHWe MHOTuJIeTHME NATH NOCIEeNHUX BECEHHHWK 3aMOpPO3KOB Tpy-
BOIATCHA Ha puc.ll.2.9a. Tlo wry CpenHed A3y noclejHue 3anJpo3ky
BECHOW HaOMOJAITCA B NEepBOW Jiekane mapTa. Bo BTOpPOW AeKale map-
Ta TocleiHMe 3aMOpO3KH BeCHOM OWBaT B 30He 40° c.m., B Oep-
raHCKOW JoJWHe, B TpeThel Jekane mapra - no cesepy TypKMEHMCTS-
Ha, Xopesmckon, HaBoMHCKON 00LacTAM Y30eKMcTaHa U B [IEepBOH Iie-
Kale anpels - B Kapakaianakcrahe. ConocTasleHWe C KapToOW pacrpe-
HNeleHUs MNOCHeNHUX BEeCEeHHMX 3anOpO3KOB, TNpHBeleHHOW B paboTe
/9/, T1IOKa3uWBaeT, UTO CpelHWe J[AaTh CMeCTHIMChH NpPUMEpHO Ha 10
IHe! K Gollee PAHHWM CPOKaM MO BCeH TeppUTOpUH CpenHen A3um,
CpellHeKBaIpaTUueCKie OTKIOHEHUs cambie 3HAuWTelbHHE Ha Wre - 10
14 OHem M yMeHbmawTCA K ceBepy. B KapaﬁaﬂnchTaﬁe 3Ta BeJHUY g
coctTaBaser 8 pHen (puc.Il.2.90). |

MaMeHeHUs JlaT NepBHX OCEHHMK 3aMOpO3KOB Takie TNPOMCXONAT
IOUTH wupoTHo (puc.ll.2.10a). HanboabimWe cpeAHEKBAINPATHYECKHE
OTKIOHEHWA M3MEHEHUN NAT NepBblX OCEeHHUX 3aMOpPO3KOE HaOJIONaI0TCH
Ha wre CpegHel A3uM ¥ B lleHTpalbHHX KuanikyMax - 14-18 ganeu. I
OCTAIBHOW TEeppUTOPUM 3HAUEHHWA CpeJlHeKBAIpaTUUECKHX OTHKJIOHEHH!
KoJeOaHuil yMmeHbmawTcs no 10-12 gHen (puc.ll.2.100).

ConocTaBslieHMe C KapTol, IpuBeleHHOM B padoTe /9/, NOKasW-
BaeT, UTO Ha ceBepe CpenHeN A3WM NlepBhHe OCeHHWEe 3aMOPO3KHM Hal-
TYNalT HEMHOr'o paHbille, NpuMepHo Ha 5-10 nHeW. B UEHTDANDbHHX pa-
HoHax ¥ 1o ory CpenHed A3MM JaTh OCTAIWCh B OCHOBHOM NPEXHHMH.

4 4. M3ueneHHe BAAT YCTOHUMBOIO NEPEXOAa CPEAHECYTOUHMX
Teuneparyn uepea 6°, 10°, 16°C u paT RpaRHMX

3aMOpoO3K0B B BO3JVEE

OnpenelieHde HAT YCTOWYMBHX MNepexofioB Yepes 0°C Ha OOMbUEE
yacT¥ TeppuTopun Cpesiied Asun (MCKiloueHWe COCTaBAAT CEBEpdss
pafioHn) BCTpeuaeT OnpeleJieHHhe TPYAHOCTH. 9T0 CBASAHO C e
. YTO NEpPexol CpefiHeCYTOUYHON TeMiepaTypd uepes (7C Kak SWUMOH,
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A JEeTOM, MOXET OCYWeCTBAATHCH 2-3 pasa, & Mo Wory MHOrAa Boobme
TaKue Nepexoi OTCYTCTBYIOT. CllejoBATeNbHO, B 3THX NAHHHK NpH-
CyTCTBYET CYOBEKTHBH3M ¥ WCCHefOBATh NO HUM W3MEHEHHS KAMMATA
HelleJecoo6pasHo.

UepBHA YCTOAUMBHA MEpPeXoli CPeIHeCYTOYHOR TemneparypH BO3ZY-
Xa uepe3 5°C o3HauaeT HACTYNJeHUEe BECEHHErO CeLOHA - [1epBOro
3Tana Tenjoro BereTauMoHHOro nepuofa. bBua npoaHalWsupoBaH Bpe-
MEHHOJ) XOA JAT NepBoro ycTOWUMBOrO nepexosa uepes 5°C Ha onop-
HHX CTAHUMAX, W BHeJeHh Tpylb CTAHIMA C AHAJNOTWUYHHM MHOT'OJeT-
HUM XOJIOM. |

B nepmyw rpynny BoOmAM cTaHuuu lIxu3ak, HaBou, Cauzap, Tamid,
XapaxkTepusyiouve Byxapckyio, Hasouickyw, CamapraHnckyio, ChpAaapb-
UWHCKYI0 M TamKeHTCKYI0 objaacTH Y30eKucTaHa. BO BTOpyw rpynny BOM-
JU CcTaHuuMu Amradar, Yarwa, Kusnia-ArTpek, EJoTeH, XapakTepu3yiomue
pr TypKMeHUCTaHa. OTnelrHO paccMarpwsalach CTaHuya HamaHras,
XapakTepusyomas depraidckyw noJuby. Or Ya6ekucTaHa W AC 4HH Taf-
XHKUCTAHA OonucHBanuCh cTaHuuamu llepaban n Kyaso.

Ing nepBOWM TIpynnd B HW3MEHeHHMAX NAT NepBOro nepexoja uyepes
5°C cTaTUCTHUECKM 3HAUMMBIX JUHEeWHHX TpeHNOB He OOHApyXeHO.
TpeHz, BHAENEHHHH C NepuofoM 70 JeT, Takse HesHaumM (puc.4.52°.

[I[poBepKa YCNemHOCTM NPOrHO30B W3MEeHEeHWd HaT Nepexola uepes
5°C 3a 1981-1990 rombw no Byxapckoi, Hapouickoi, [Ixu3axkcko#, Ca-
MapKaKACKOW, CHpIAPbMHCKOT M TAllkeHTCKOW O6JacTAM YsOeKucTaHa
oKaszana, 4YTO YCINemHOCTh NMPorHosa no € pasHa 0,43. :

o wry TypkMenucTasa (puc.4.56) B MU3MeHeHMAX JaT Mepexona
uepe3 5°C BupeJeH TpeHsl C mepuopom 35 JeT, ONUCHBAKNMA 237% IUC-
nepéun UCXOMHOr'o pAna M BHaqnmuﬂ Ha 207 YypOBHe NO F-KpHUTepun.
Kak BuOKO, mo ©ry TYpKMEHMCTaHa 10 60-X rofioB HaOMOAANoCh Hes-
HauuTeJbHOE CMeleHWe JAaT Ilepexona uyepea 5°C K 6oJiee paKHHUM Cpo-
KaM, a4 3areM [0 80-X IOAOB HauaJoch CMelleHhe K 0oJiee ‘MO3IHWUM
CpOKaM. YchemHoc®s NpOTHO3a Mo £ 3a nepuon 1981-1880 roaw 1O
LIeHTpaNbHHM DaiioHaM ¥ ory Typkmerucrasa pasHa 1,0.

Iins nepeo@ TpyNnd CTaHUMA B M3MeHeHUsAX AaT BTOPOTO nepexona
yepes §OC BuIeJeH TPeHA, OMACHBAEGMuA TapMOHUKOW C MepuoioM 70
JeT, KOTOPHH uﬁncuﬁaefr 217 nWCNepcud MCXOAHOrO psja, 3HauvM Ha
2% ypoBHe To F- KpuTepwio (puc.4.9b).
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Puc.4.5. MsueHeHVe NAT YCTOMYUBHX NEepeyonop cpelHeCcYTOYHHX
[PH2EMHLIX TeMnepaTyp BO3AVXa 4epes 5 C B OTKIOHEHUSX O
6ABOBOA HOpMH (%), OCPelHeHHHX NOo ONOPHEM CTAHLIWAM.

BecHa: a - Ixuszak, CaH3ap, Hasou. Tamaw; 6 - AwraeaTt. “a-

run. Kuss-ATpex. EnOTEeH, IlapraHara;
oceHs: B - Ilxkusak, CaHsap, Hasou, Tamaw; r - Awrasar. 4Ya-

rug, Kuswa-Atpex EnoTeH. IlapraHara. :
1 - KMCXONHHA pan. 2 —-BHNEJIEHHHA TPeHA U BO3IMOKHEE CpelHe

KBalpaTUYecKue OTKJICOHEeHUH.

~ M3 puCyHKa BUAHO, UTO jaTH Tepexofa uepes §5°C mo leHTpall
HEM ¥ CeBEeDHHM TEepPUTOPUAM V3OEKHCTaHa , HauuHas c 50-Xx romoh
CMEMAIUCh K Goliee NO3JiHMM Cpokam 1o 80-X TOINOB, npu 3ToM yBedk
YWIaCh M3MEHUMBOCTb. YCMEWHoCTh NPOrHO3a HA nepuon  1981-18%
rOZloB CPOKOB Tepexona uepes 5°C OCeHbK cooréauia o € 0,97.

" Tlo ory TypKMEHMCTaHA B M3MEHeHWsX NaT BTOpOT'O Tepexona e
pes §°C BHpelieH TpeHp C TiepuonoM 35 IeT, KOTOPHHN nnucuﬂae'i‘fﬂ
' YCRepCHH MCXONHOrO pala, aHauMM 1o F-KpuTepuo Ha 20% YPOEE
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W3 puc.4.5 BHUIHO, uTO maTH nepexopa uepes 5°C no kry Typk-
MEHHCTaHa CMEWATMCh K paHHWM CpokaM 10 50-X TOJOB, 3aTeM HaualM
CMelaTbCAd B CTOPOHY GoJlee NMO3fHMX OaT 1o 70-X I'OfOB, 3aTeM CHO-
Ba K OONeéé paHHWM CpokaM. IIo LieHTpaibHHM padoHam ¥ kry Typk-
MEHUCTAHa IIPOTHO3 fparT nepexona uepe3 H°C nyTeM 3KCTpanodsliiy
Tperna Ha 1981-1990 rogw nokasan onpasanBaeMocTh mo € 1,1.

Mo wry Ys6ekucrana u TaIMWKUCTAHY B M3MEHEHMAX NAT MepPexola
uepe3 B7C KAKUX-IMOO TPEHNOB He OGHAPYKEHO.

TakuM 00pasoM, TNPOBENEHHHM aHalW3 NoKasall, 4YTO TPOACIKA-
TelbHOCThb [1epHOAA aAKTHBHHX TemnepaTyp Bozfyxa ¢ 60-x no 60-X
'OZIOB YBeJWUUIACh, 33 WCKIWUeHueM ra YsbekucraHa U TalXkMKUCTa-
Ha, TIOe B MdOroJeTHeM Xolle HaT nepexona uepesa 5°C u BecHud, W
OCeHbl0 TPeHIOB He OOHApYMKeHO.

 W3aMeHeHue nAaT MEepBOro YCTOWUYMBOI'O TNepexola CpellHeCyTOYHON
TeMnepaTypH BO3AyXa uyepes 10°C no ByxapckoW, HasouuckoHn, kM-
3aKCKON, CaMapKaHJiCKO#W, CHpnapbWHCKOW, TalKeHTCKOW O0JacTiM Y3-
OekucTaHa ¥ KapakannakcraHe (onopHHe cTaHuuu JlIxusaK, Taman, Ha-
BOM, YpreHu) B MHOroJieTHeM MlaH~ He3HauuTelbHH. B 3THX pANaX He
OOHapyXeHH CTATUCTUYECKH 3HauWMbieé JHHEeWHHEe TPeH]H.

[1o aﬂauehﬂﬁm OTKJOHEHUMH OT HopM (1951-1980) Ha nepeudrClieH-
HElX OTNOPHHX CTAHUMAX Ol ToJydyeH OCpPeliHEHHWH pAll, XapakTepusyio-
WM W3MEeHeHus NAT NepBOro YCTOWUMBOrO Nepexona uepe3 10°C mo
¥36€ ‘MCcTaHy. AHAIW3 3TOrO pAja Nokasal, uTo JaThH Nepexoia uepe3
1DDC|qyemaﬂunh K 60lee paHHUM CpOKaM A0 KoHla 70-X ronoB, Mnoclie
Yyero INpoMCXonuio Bce Ooliee MO3[JHee HACTyILleHHWe HAT lepexolia ue-
pe3 10°C. Tlo 3ToMy paAy C MOMONDBI0 MOAEdM LMKIMYECKHUX KOMIIOHEHT
OMI BHAENEH TPEHA C nepuoioM 70 JeT, KOTOPHA CTATUCTUUECKM HE
3HAuuMM, Ha (PoHe KOTOpOoro oOHAapyieHH KojaeGaHWs C TnepuonoM 16
JneT. BueJeHHW# CJIOKHHA TDEHA ONUCHBaeT yke 24  JUCTNEPCUM MC-
XOLHOTO psija, 3HAuWM Ha 207 ypoBHe MO F-KpUTEepH.

Ha puc.4.6a npuBefleHH W3MeHeHWd OCPeHEeRHX HaT nepﬂxnna
yepes 10°C Beck ¥, RbjjeJieHHHA CJIOKHHY TPeHN, NPO3KCTPaNnoInpo-
BaHHWA 10 1990 rozpa, M ero BO3MOXHOE CPENHEKBAIPATHHECKOE OTK-
JOHEHWe. OnpaBAWBAEMOCTb MPOrHO3a AAT MeppOro TMNEepexona Hepes
10°C no Byxapckodt, Hasowitckon, Ixnsakckon, CamapkaHNCKOM, Chip-
NApbMHCKOW ¥ TalKkeHTCKOW obaacTsaM ¥ KapakainaxkcraHy Ha Marepua-
Ze 1981-1990 ronoe no £ cocrasuna 0,74. |
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[lo ory TYpKMEHUCTaHA HeT NOATOBPEMeHHbIX U3MeHeHu, a BHJle-
NepHOINUHOCTH B HECKOJbKO JeT T0 BCeMy psfly He YAaeTCH. Mo
TalXMKUCTaHY i CypXaHnapbMHCKOW 0OO0JacTH yaGekucTaHa = (ONOPHLHE

JHUTH

CTaH

uuy llepaBan W KyasG) BuueseH TPEHA C nepyvonom 35 JeT, KOTO-

DHR CTATHCTHUECKH He3HAUUM (pnc.4.60).
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Puc.4.6. MaMeHeHMe NAT YCTOMUYMBHX NEPeXONQB CPeAHecyTOUHBIX
NPU3EMHEX TeMneparyp Bosayxa. 4Yepss 10 C P OTKIOHEHHAX
OT 6A30BOA HOPME (%), OCPeNHEeHHHX NO OMNOPHL CTAHUMWAM. .
Becua: a -lkusax, Tamau, Haeow., Yprexuy; 6 - [lepaéan. Kvads,
ocens: B -Ixusax, Causap., Hasou, Tauny; r - Awrasar. Ku-
2EN-ATPEK. . -

1 - MCXOAHHA PAA, 2 —-BHASNEHHHN TpPeYl M BOSMOXHLE CPelHEe~
KRANPATUYeCKHe OTKIOHeHUH.

Mo Byxapckoh, HaBouickol, JIXM3aKCKOWM. CaMapKaHackon, Chp-

TAPbMHCKOM OONACcTAM Y30ekucTaHa (OROpPHHe cTaHumM Jxuzak, Cai™

3ap,

7a HaOMoNalMCh B CDelHeM NO3MHEe, OCOGEHHD C CepelMHH 70-A IO

AOE.

nepexoaa yepes 10°C B 3TUR OGAACTHEX HE BHALICHO.

Tamnn, HaBou), HauuHas ¢ 50-X T'OZOB, AATH OCEHHEro Nepexo- .

CTaTMCTHYeCKM SHAUMMHX TDEHAOB B M3MEHeHWsX AaT BTOpOrd .
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llo bry’ TyprMeHucTaha OceHbd B OCDEJHEHHOM pHile NEPEeXOHOE
yepes 10°C fl0 ONOPHEM CTa"uuAM Awradar, Kusui-ATpek, ENOTEH BH-
AelieH TPEHA C nepuosioM 70 meT, HAa (OHE KOTOPOrO NPOMCKOAAT KO-
NeCaHnd C TepHoloM 20 JeT. BujeJieHHWN TpeHA C nepuofoM 70  JeT
ONUCHBAET £2% QNUCNEPCHM WCKOLHOTO psla, & C yueToM KoleGaHud -
<0 JeT, TpeH]] ONWCHBaeT 27% NUCMEpPCHM UCXOLHOTO DPAA&, 3HA'IMM Ha
20% ypOBHE NO F-KpuTepuio. Ha puc.4.6B,r npuBéeHH M3MeHeHWd Aar
OCeHHero nepexopa uyepes 10°C no ocpefHEHHOMY pANY ¥  BuJielieHHHE
TPEHIH, MNPO3KCTpAalNoAupOoBaHHHe o 1990 roma.

OnpaBILB&EMOCTh MPOTHO3a 71aT nepexopa yepea 10°C oceHbk 1O
ory TYPKMEHMCTAHA HA He3aBUCUMOW BHOOpKe (1981-1890 ropw) no €
pagHa 0,9.

[Ic KapakannakcTaHy, XOpe3MCKOW, ceBepy HABOMHCKOH 0OJACTAM
Y30ekucTada B pAjax OaT BTOPHA NepexonoB uepe3 10°C oceHbl He
BhJleJleHO CTATUCTHUECKH 3HAUMMHIX TpPEeHJIOB.

TakuM ©OpasoM, M3 NPOBeJeHHOI'O aHalWsa BMIHO, UTO U3MEHEHMe
IaT nepexona uepe3 10°C BeCHOM W OCEHBI0 OTJAMYAITCA ApPYr OT APY-
ra. B nociaenHde rond naﬁu nepexonoB uepe3 10°C BecHOR craiu
OCylleCTBJAATbEA NO3IHee HA 10 OHeW No KapakalnakcTaHy, Xopesu-
ckou, byxapckow, Hasounckou, Jxusakckon, CamapKaHickou, Chip-
NIApbMHCKOR ¥ TauKeHTCKoW objacTiam Y36eKUcTaHa, a 1o wry CpenHed
A3¥MM B CpellHeM He W3MeHHWIUCh. Taxkxe nosjHee CTAIW OCYUECTBAATH-
cA nepexond yepes 10°C oceHbio no ByxapckoW, HaBoudcKoW, Jxu-
3aKCKOM, CaMm pkadnckoy, CHpIapbUWHCKOMW, TallKkeHTCKOHW, CypxaHuapb-
MHCKOM W KamwkanapbWMHCKOHM ob6JacTsaM, Mo lry TypkMeHucTaHa ¥ Tal-
HUKMCTaHa - Ha 15 nHel. B KapakainakcraHe, XOpPe3MCKOW M CeBepy
HaBouicKol O6aacT Y30eKUcTaHa nepexond yepes 10°C ocenbid ocy-
MEeCTBAAKNTCA B MNpeneax cpefiHMX MHOroxeTHux. CleloBaTellbHO, Be-
reTalACHHNA Tepuol B CpelHed A3uM ¥ Y36exkucraHe, B TOM UHCHE B
nociaenpue 10-15 JneT He yMeHBUMICA, Jlake B HEKOTOPHX DPaiOHaX.
VEcIWUWICA HA 3-5 NHed, HO CcMecTHacd Ha OoJiee NO3JHWE CPOKY.

[lepBL YCTOMUMBHE [Iepexoll CPelHeCYTOUHON T MiepaTyph BOSHY-
Xa y T1OBepxHOCTH Sewmiu uepe3 15°C xapakTe.MsyeT COOOH Haualo
IeTa. BHAM NPOAHAIN3MPOBAHH NATH MEepBHX YCTOMUMBHX [E€PeXONoB
yepes 15°C 110 onopHbM craHuMAM [Musak, Hasow, UnMOaH, Yprewu u
HaMaHTaH. |

IaTH NepBoOTO yCTOHUMBL.'O Tepexolia uepes 16°C no LEHTPAD HHM
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U CeBepHHM O6JacTAM Y3Gekucrasa, ®epraHCcKoW AoJuMHe W Kapakai-
NakCTAHY CMemAlWCh HAa OoJiee TNO3fHWE CPOKM B0 60-X ropos, 3a-
TeM C KOHUA 60-X roloR NaTH HAualM CMellaThCH ~ B CTOpPUHY OOnee
PAHHUX CpOKOB 10 80-X I'OAOB. .

Ha puc.4.7a npuBopdaTca ocpellHeHHhe HW3MeHeHUd AT . YyCTOWUUBO-
IO nepexona uepe3 15°C BeCcHO! U BHAEJEHHHA CJIOKHHA TPeHN, OMH-
CHBAeMHll FapMOHMKaMU C flepuosiaMM 70 M 13 ser. Tpenn ONUCHBAaeT
16% nucnepcuM ¥ 3HAUMM HA 5% YpOBHEe MO KO3(MPULUMEHTY KOppelaLvy.
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Puc.4.7. HaMeHeHUe AAT YCTOMYMBLIX LEPeXOAQB CPeNHeCYTOWYHIX
NnpUzeMHLIX TeMNepaTyp RBO3AyXa 4Yepesa: 15 C L CIrKIOHEeHHMAX
OT 6A30BOA HOPME (%). OCPEAHEHHHX NO ONOPHBM CTAHUWAM.

BecHa: a - Ilxuaar, Hapou, “uMméean, Vprexy;, 6 - Kyasé; v
oceds’ B - Jkusax, Haesou, YmMean, YpreHd, HamMaHuraH, !
r - Awrasat, Yarws, HKusasn-ATpek. i

1 - UCXONHWA Psf., 2 - BbAENeHHHA TPeHA W BOSMOXHBE cpanﬂqé
KBAIPpATUYecKke OTKJIOHEeHUdA. ‘

0r TanxukucTaHa, Kapuusckaa U CypxaninapbUHCKas 06JaCTH .
SelUCTaAHA U T TVDKMeHUCTAHA ONUCHBAITCA CTAHUWAMA Auradar,



A70, Harua, Kuaba-ATpex, ENOTeH. Paam N0 3THM CTAHLMAM MMETCH
C Hauana 40-X ronos. JlaTh BeCeHHEro yCTOWUMBOrO nepexoja uepes
16°C no aTuM pailoHaM CMemamMCh K Gojee NO3NHMM CDOKAM 70 B0-X
I'ONOB, 3aTeM HacTynui oOpaTHHH Npolecc W naTh CTalM cMemaThesd K
OoJice paHHWM CpokaM 1o 80-X I'ONOB.

B panax M3aMeHeHWW AAT BeCeHHero yCcToWuMBOro nepexona uepe3s
15°C BHOeneHH TPeHON C nepuonoM 35 Jer. B KauecTBe npuMepa Ha
PUC.4.706 NpUBOAATCH U3MEeHeHUs MAT NepBOro lNepexoia nepexona ve-
pe3d 15°C ¥ BhOeJeHYHH TPeHn HA cTauuu KyaalG. TpeHI ONWUCHBAET
347% NIUCNepCHM UCXOOHOro psfa, 3HauuMM Ha 57 ypOBHe MO F-KPUTEepHo
U KO3DDULIMEeHTY KOLpelsiyu. _

YcnemHocTh NPOTHO30B NaT BECEHHMX NepexonoB uepea 15°C Mo
BCe  TeppuTopud  CpejiHed A3MM HA He3aBUCUMOM BHOOpKe 3a
1981-1990 roaw no £ pasHa 0,7.

BTopo# yCTOMUMBHM nepexon uepes 15°C o3Hauael KoOHey JeTa.
BHJY MpOaHalU3MpoBaHH DAAW IO OMOpPHHM CTAHUMAM JIXM3ak, HaBOH,
Uumba#t, Yprexnu, Hamanrasd. AHAIW3 3THX pAluB MOKA3WBaeT, UTO Me-
pexon uepe3 15°C oceHplo ocyumecTBJadAdCcs ¢ 30-X IOfOB [0 Cepeli¥HH
40-X B GOJbUWMHCTBE CJydyaeB NO3JlHee CpefHe# MHoroaeTHe# (3a
1951-1980 rogm), 3areM OTKJOHEeHUA B OCHOBHOM OHIM OTpHLATEJio-
Hhe, T.e. MNepexoiH OCYleCTBAAJUCH B O0Jee DaHHWe CPOKH.

Ha puc.4.7B npuBelieHH W3MeHeHWA OCpelNHeHHhX MAAT OCeHHHX
YCTOMUMBLIX TMepexonoB uepe3 165°C M TpeHA, BHAEJEHHHHA C HCHNOJb30-
BaHueM nepuoza 70 JeT. BujleJieHHHE TpeHA onuchBaeT 107% JuUCnepcuu
HCXONHOTO MOJS.

or TypKMeHHCTaHa, - Y30eKUCTaHa, TagxMKucTaH  ONMUCHBAKTCH
cTaHuMaMU Amradar, kuspa-ATpexk, Yaroa, lepadan # Kyaa6. Ilara
nepexona uepea 15°C 70 KOHUA 50-X IOJOB CMeWANMCh K OOnee paH -
HAM CpOKaM, a 3aTeM, HauWHas Cc 60-X rojpoB N0 Hadala 80-X, OHHM
CTANU CMemaThbcs Ha GoJjee Mo3fHue cpoku. TakuM 00paz3oM, [epuon
70-X U 80-X TONOB Ghil GJATONPUATHHM AdA Teniomio0l BhX pPACTEeHUH,
TaK KAk B 3TOT MepUon MPOAOJKATENbHOCTD JeTd O6uJia  OOJbile B
cpepfHeM Ha 3-7 ZIHed, ueM CpefiHAs MHOI'OJeTHAA.

Ha puc.4.7r ' npuBefieHH M3MeHeHus NaT NMepexola Hepes 16° C
M boileJIeHHHA TPeHJl C MepuosoM 30 JeT, MPO3KCTPANOIMPOBAHHEA /10
1090 roja. BExueJeHHH TpeHn onuckBaeT 18% AMCNEPCHM MCAORHOTO

pAza.
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YCIIEWHOCTh NPOrHO3a AT OCeHHero nepexona yepes 15°C 1o Ka-
pakamnakcrTany, Byxapckon, XopesMmcKod, HaBowniickoW, IXn3aKcKoy,
CpAapbMHCKOW, CaMapKaHnckow, TallKeHTCKOR O6JacTH Y30eKkucrana y
Qepranckod HOIWHe Ha nepuon 1981-1990 TONOB MO & COCTaBUIa
0,87. To kry CpemHed AsuM ycnemsoCTh NpPOrHO3a Ha BHOOPKe
1976-1985 ronn no € pasHa 0,78.

llocnenHue 3aMOpo3KKU BECHOW W NepBHe 3aMOPO3KHM OCEeHbI0 WUrpaioT
CYNECTBEHHYI0 pONb B CelLCKOM XO3fiCTBe. Tak, OT MOCHEeNHUX 3aMo-
PO3KOB BECHO#M 3ABUCHT CPOKH BHCAIKH paccal B OTKDHTHA TIpYHT,
MOCEBOB PAHHMX CedbCKOXO3AHCTBEHRHMX KYJIbTYD M T.11.

Ha puc.4.8a npuBeneHH U3MeHeHUS AaT TJocJelHero BeCeHHero .
38M0p0O3ka Mo OONBWMHCTBY 06IAac rell Y36eKUCTaHa, BhIeleHHHe TpeH- =
Aib, TPO3KCTPaNOIWpoBaHHWe Jo 1990 roma. Kak BMOHO U3 PUCYHKa, =
M0 OOJBWHMHCTBY 0O6IaCTel Y36eKucTaHa, KPOMe I0XHHX, CYNEeCTBYKOT -
MHOT'OJI€THUE TEHIEHUMU K GONee DAHHUM CpOKAaM OCYWECTBEHUS 3aMO-
POSKOB. 3Ta TeHIeHUus ONUCHBAETCA TpPEHNOM C NepuosoMd B 70 net.
Ha QOHe 3TOro TpeHna OGHADYMEHH KONEeGAHWA C  TepuomoM 16 xer.
9TOT CIOXHHHA TPEHI 3HAYMM 110 F-Kpurepro Ha 207 YpOBHe.

llo UeHTPANbHHM M IOKHHM DaWoHaM TYDKMEHHCTAaHA BHOEJEeH TpeH]

C NEepHONMYHOCTPI0 35 JeT (puc.4.86), KOTOpHH 3HAUMM Ha 5% YPOBHE
N0 KO3(PUUUEHTY KOppeJflMM M ONUCHBAET 11% IUCTIEPCHH HUCROOHOTO
paza. ' -

YCnewHoCTh NPOrHO30B NAT IOCIENHUX BeCEHHUX 3aMOpPO3KOB 54
nepuopn 1981-1990 romos no Kapakaanakcrany ¥ G60JbLUHCTEY pPANiOHOB
y3bekucraHa 1o £ cocrasuia 0,5. Tlo UEHTPANBHEM M JKHEM pDaAHOHAaM
TyDKMEHNCTaHa OlleHKa TPOrHO3a 10 & OKasanace Ooabine 1,0.

llo wry ys6ekncrana u noiuHaM TamXuKUCTAKA OOHapyXuTh Ka-
KHE-IMOO MHOrOJIeTHWe W3MeHeHWs B JATax NOCAeNHMUX 3aMOpPO3KOB

-y ]

BECHOH He yJanocsh. =

"H__‘ —r
*

AHANU3 NIAHHHX TEepPBHX OCEHHUX 3aMOPO3KOB TOKA3HBAET, YTO RN
bO-x Trojax TnepB'le 3aMOPO3KM HACTYMANM DAHbIIE CPenHuUX MHDPD-;;
IeTHUX (1961-1980 ropu). BameMm c 60-x F'ONOB HaMeTUlia 5 YCTOWUM-
Bafd TeHJeHUUdA K OoJiee’ NO3IHMM CpOKaM, HO HAYWHas o KOHIIa 70-Xx
FONOB CHUIBHO BO3POCIA W3MEHUMBOCTD, XOTA TeHIeHUMH K GOlee
[IO3]IHHM CPOKaM OCYUeCTB/IeHUS NEpPBHX 3aMODPO3KOB OCEHBI OCTANGCH.
B pAaaXx nepBhX 3aMOPO3KOB OCEHbI Takke UMeeTos TPEHA C NepuONOM
70 neT, ONUCHBaWWMA 227 NUCTIEPCUM MCXONHOIC pana. Ilporuos ma
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MepPBHX OCEHHWMK 3aMOpO3KOB MO BCeMy Y30ekucTaHy, 3a UCKJIOYEHWey
OXHEX O61acTed, Ha He3aBUCHMOA BHOOpKe 3a 1881- 1990 TOAN MMeer
YCIEWHOCTh Mo £=1,6, UTO CBA3aHO C OOJbUWOK W3MEHUNWBOCTDY MCCle-
AYEeMOP0 3JieMeHTa B MocleiHue I'ofd (puc.4.8B).

[0 UeHTpalbHbM M IuKHEM pawoHaM -TypKMeHUCTaHa B HW3MEHEHHW:X
4T MepBHX 3aMOPO3KOB OGHApYXeHa MepnofiMiHocTh B 35 XeT. Buze-
IeHHHI TpeHJ 3HAuWM Fa 20% ypoBHe To F-kpurepuio ¥ onuchBaeT 20%
IHCTIepCHY MCXOQHOTO pafia. YCNEemNHOCTb NpPOrHO2a Ha  He3aBHCUMOH
BHOOpKe (1974-1985 roan) no € cocrasuia 0,88.

Mo wry YsGekucraHa ¥ HoaWHaMm TafxkukucTaHa (cradiud llepabay
W Kyns6) B naTax NepBhX 3aMOPO3KOB OCEHbI Taluke OOHapyXeHa Me- -
PMOLWYHOCTh 35 JeT ¥ Ta XKe 3aKOHOMEPHOCTb W3MEHeHHMH, Kak M 1o
TypkMeHucTaHy (pHuc.4.81). -

Takum 06pas3oOM, TNpOBelieHHHd aHalnW3 INoKas3nBaeT, UTO B JaTaX
Kpé. (HUX 3aMOpDO3KOB "MMeeTcd TNepuoinyHocTe 70 , 35 WM 17 neT, KO-
TOpHe 06:iapyXeHHW U B M3MeHeHMSAX IPYI'MX XapaKTePUCTHK "per HOHAJD-
HOTO ¥ FJO6GAIbHOrO KaMMarTa. HauuHas ¢ KoHlia 50-X TOIOB AO cepe-
Jiiid 80-X, no OOIbWWHCTBY pPaWOHOB Y30eKWCTaHa M B 1eJOM 10
CpenHed A3uM Owa nepuoll, OGJaronpHATCTBYOWMA CeJbCKOMY HGBHﬂQf_
TBY, T.e. TMNOcCIeHHe BeCeHHNe 3aMOpO3KH OCYlleCTBIAAJWUCE paHblle

CpellHHX MHOI'OJIEeTHHMX, a NepBhHe OCeHHHMEe 3aMOpPO3KN - MNo3IHee Cpel-
HHX MHOT'GJETHHA.

4.5. KsueHneHWe CcyuM 30deHTMBHHE TeunepaTyp BO3EyXa

A3MeHeHWs 3HaYeH'#  CyMM O(PPEeKTMBHHX TeMmnepaTyp BO3HyXa
( TeMNepaTypa BO3IYXa Y NOBepXHOoCTH 3emau Bhle 10°C) nO ONODHEM
oraHuMAM CpellHen AsWMM NpMBeZleHH Ha puc.4.9.

B page, TnNOJYUYeHHOM TNyTeM OCPDENHEHWHs OTKIOHEHHH OT OGA30BHX
Hopd (1951 1980 rozn), cymM SQQEKTMBHEX TemMnepaTyp Ha nnnpﬂux'm
CTaHuMAX YnmGal, Tamuu, Hasou, YpreHu Obdl BuIENeH CIHOXHHHA TpeHd
¢ mepuopoM 70 zeT. Ha puc.4.9a TNPUBOAATCA OCPEeIHEHHHEe W3MEHe~
HUA 3OPEKTHBHHX TeMneparyp, BblleleHHHH TDEeHN, NPO3KCTPONOIHN!
BAHHHA A0 1990 ropma, W ero BO3MOXHHE cpenHEHBanpamHuecnue OTK
JOHEHHA .
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Fuc.4.49. HaMmeHeHHe CyMM 30PEBKTUBHHX TeMNepaTyp B OTKIOHE-

HIIAX OT 6G6A30BOR HOpPME, OCpPpelHeHHHX N0 ONOPHEM CTAHLMAM.
a - Yvmvsan, Tamnw, Hasou, ¥Ypreny, 6 - HamaHras; B - Aurasar.
Fnoren. UWepasean., Hapranara. :

| = HCXONHLIA Pﬂﬁgﬂ — BHIOEJIGHHHMA TpeHON M BOSMOXHLIE CpelHe-
KEdAlpaTHyecKue OTKJOHEeHMUA.

HuIelleHHHd TPeHH ONuCHBaeT  277% JWCNepCud HCKXOAHOTO ps-
fla 4 3HAuUMM no F-KpuTepuiw Ha 20% ypoBHE. YCIEWHOCTE NPOrHO3a No
£ HA He3aBHCHUMOWM BhHOOpKe paBHa (,72. CTATHCTHYECKH 3SHAUWMAI
TpeHll ¢ nepuonoM 70 JeT BHieleH W 10 CTaHLWH HamaHI ay
(puC.4.96) M YCHEwHOCTh MPOrsHosa Ha He3aBUCHMOM BHOOpPKE MO €
cocrauaa  1,0. Tlo pagy u3aMeHeHud CyMM 3(QeKTHUBHHX TeMlepaTyp;
CLpENHeHHHX 10 cTaHuvsM Amxacan, Eaored, llepadan, lanrapa, Ond
BuleJeH TpeHA ¢ nepuogoM 70 JeT (puc.4.98)  onucuHBapmun 22%
NMCIEDPCHA MCXOOHOTO pANa M 3HauWMHd Ha £0Z ypOBHE 10  F-KpuTe-
DU, YernewHocTh NpOrHosa mo £ 3a 1981-1890 roxb cocTaesuia 0,6D.
Kak BUOHO w3 puCyHKa, 1o lry CpefHed A3WM MUHWMAIbHHE SH3YEHMH
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CYMM 3(QMEeKTHBHHX TeMrneparyp Ha6Jonan.iCkh B KoHlie 50-X ¥ B 60-x
rofiax, 3aTeM B MHOT'OJIeTHEM xoae Habjwojaancf poct. L 2
[0 OCTANbHHM CTAHLMAM CTATHCTUUECKM 3HAUUMBX TDEHIOR He 06-
HapyXeHo. TakuM o6pa3oM, NpOBeNeHHHA aHANU3 NOKa3al, 4TO B pia-
nax CyMM SGPeKTHBHHX TeMmnepaTyp BO3AYyXa, XapakTepusyouux 60Jb- f
wyi yacTh CpellHe! A3UM, TNPUCYTCTBYET MEPUOAWYHOCTH B 70 Jer,
HadleHHas B pAaX PAOGAIbHHX XApaKTePHCTHK KIMMATA. -

4.0. OueHKM BO3INOMHHX M3IMEHEHMA TepMHUYeCHHMX pecypCcoRB
CpemHeR A3zmm '

-"L
Wi Ml a

PeayJbTaTH TPOBEPOK MPO3KCTPANOIMPOBAHHHX TPEHAOB B KauecT-
B€ IIPOTHO30B HA He3aBUCHMMOM BHOODKE IIOKas3anyv, UTO MX MOXHO N0C-
TATOUHO VCNEeMHO MCNOJb20BaTh IJA OlEHKW BO3MOMHHX W3MEHEeHMH .;
TEPMUUEChMX DECYPCOB MO TeppuTOpuM CpenHed Aaum. C WCNOAb30OBA-
HUEeM MaTepyaloB A0 1990 roja OHJM BHAEJeHh W NPO3KCTPanojJupoBa- ;
HH 710 2005 10#a TPeHOH, B pe3vJbhTaTe aHalu3a KOTOpuX Obll | noay-
UeHH Ccllefiyolie BHBOIH.

FeceHHUI nepBui nepexon uepes 5°C no Byxapokoy, HaBOMUCKOM,
JIXM2AKCKON, CaMapKaHACK i, ChpAapbMHCiON ¥ TalKeHTCKON OOJ&CTAM
YaGerncTaHa 6yAeT TOCTeNeHHO OCYHEeCTBJAATLCA BO BCe OOTlee paHHue
CPOKM ¥ K 2005 rofly AOCTHIHET BeJNWUMHH 0A30BOM HODMH C OTKIOHE-

4
HUAMK 12 JHEeH. ﬁ
lo UeHTpANbHHM pawoHaM M kry TypKMeHMCTaHa 3TOT nepexod Oy- =

leT TOCTEeNeHHO OCYWEeCTRAATHCA BO BCe MO3AHME CpPOKM H K 2005 ro- =
IV JOCTHFHET BEJWYMHN 6a30BOA HODMH. II0 fory YaGexucraHa u Aodd-
Hav TAIKMKMCTAHA CYIECTBEHHHX W3MEHeHWi B JaTax Nnepexoja uepes
590 He NMPOM3OHIET, OHM OCTAHYTCA HA YPOBHE CpenHen MHOTQJIeTHE . 2
[lo Byxapckoh, Hapouickoy, Ixusaxkcroi, CaMapkannckod, Chp- =
fnappuHCKOM ¥ TalKeHTCKOW OO0JACTAM ¥Y30€KMCTaHa CL JK nceaﬂeru{h
nepexona yepe3 5°C OyayT MeHATbCH B CTOPOHY Goliee DAHHMX CDOKOB S
4 K 2005 ro;y GyneT OCYNeCTBAATHCA B CpefiieM O § AHeA paHbUE =
6a20BOW HOPMH. | | .
[lo LeHTPAIbEHM paioHaM M ory TYDKMEHWCTaHA [aTh OCeHHerd
nepexona uepea B56°C cMecTATcA K OONee TOSAHWM CPOKaM M |
2005 rony OyayT OCYWeCTBJAATHCH HA 7 NHeN nosxe 0a30BOA HOPMH.




ﬁD_ ry Y30eKuCTaHa U Joaunam Tamgukucrana cymecTEeHHHX W3MeHe-
HUW B NlaTaX  nepexona uepes 5°C ocenbi He NPOUS0ANET.

llaTH BeCeHHero nepexoza uepes 10°C no Byxapckow, HaBouic-
KoM, JKM3aKCKOM, Camapkannckom, CHpA&pbUHCKOM M TAUKEHTCKOR O6-
1aCTAM W QepraHcKoll LoJWHe CMecTATCs K KOHLlY 90-X romoes K Oolee
PaHHUM  CDOKaM ¥ OyayT OCYmeCTBAATHCH Ha 8 nHEN paHblle "as’0BOW
HOPMH C BOSMOXHHMYU OTKJIOHEHMAMM 1O 5 nHed. B HanbHe#lleM rnepexop
uepes 10°C 6yner OCYlleCTBASAATHCS BO BCe 6Golee NNO3JHUEe CPOKH H K
2005 romy mocTuryer YPOBHA Oa30BOW HOPMH.

Ilo Kapakamnakcrany, XopesMmckoil u ceBepy HaBOMHCKO# obJacTu
Y30eKUCTaHA TlepeXonH GYAYT B hambHedweM A0 2006 Toma OCVIECT-
BIATBCA B CPOKM Ha YPOBHe 6GA30BOM HODMH C OTKIOHEHUAMU no 11
IHen.

[I0 LleHTpalbHHM paioHaM WU ry TYpKMEHUCTAHA Takme Mepexojibl
OyAyT OCYUEeCTBIATHCH Ha YPOBHE GAa30ROMN HOPMH C OTKIOHEHWEM 8
AHEW B TY WIM HHYI0 CTOpPORY. [lo ory Ys6ekucTaHa M HoauHaM Tanmu-
KucTaa K 2005 romy nepexojn OYIYyT HacTynaTh Ha 5 nHell Mo3xe
6a30BOH HODMH C ‘OTKJOHEHMSMM U IHel.

llepexon” uepe3a 10°C oceHb no Kapakamimakcrawy, Xopes-
MCKOM ¥ CeBepy HaBoMACKOM o6nacTd Y3Gekucrana OymoyT OCy-
NeCTBIATBCA -HA  YpOBHe O&a30BHIX HOPDM C OTKIOHeHMAMH 11
NHeHn.

[Io ByxapckoW, HaBOMWCKON, JIKU3AKCKOMW, CaMapKaHiCKoW, Chip-
HNapbMHCKOW 4 TaAWKEHTCKOW 00JacTaM Y36eKHCTaHa QepraHCcKod ILo-
J¥He IaTH nepexona yepe3 10°C oceHbi OYAYT OCYmECTBARTHCH [OC-
TEeNEHHO BO BCe OOJNee paHHue CpoKu W K 2005 rogy Ha 5 IHeH
pahblle 0430BOM HOPMH C OTKJICHEHWAMdA 6 HHEH.

llo wry TypKMeHHWCTAHA J[aTH OCEHHero nepexona uepes 10°C uMe-
0T TEHOEeHUMI0 K OoJee DaHHMM CpOKaM M K 2005 rony Takke B Ccpel-
HeM OyLyT OCymecTBAATHCSH Ha 6 QHeHW pasdblle 6A30BOM HODMH C OTKs
JoHeHWAMM 14 nHed. - [lo wry YsbekucTaHa ¥ JnoauHad TanxukdcrTaHa
CYWIECTBEHHHX W3MEHEHWH He oxMzaeTcd, T.e. Tepexonn uepes 10°C
OCEHBW OYJIYT OCYmeCTBAATHCH B CpOKM, OJW3KHEe K CPellHMM MHOI'o-
TNETHUM. :

llpakTHyeckn 1o Bcedl TeppUTOpUM Y36EKHCTAHA U B JOIMHAX Tan-
KAKHCTaHa BecenHud mepexon uepes 15°C (Hauano Iera) OyzeT npo-
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HCXONUTh B GONee paHHMe CpokM, K 2000 rofy B CpenHeM A0 5 nHed
paHblle 6A30BOA HOpPMH, HO KOJeGaHHWs OT 3THX cpenﬂuk JaT TaKme
6ynyT B npefenax 5 nHed, 3areM OyjeT TEHAEHLHMA. nepexojla B GoJjee
Mo3jHWe Cpoku, W K 2005-2010 romaM 3TOT nepexol B cpellHeM Oyner
OCYmEeCTBIAATHCA NPUMEPHO B CPOKM GA30BHX HOPM C BOSMOXHBMM OTK-
JOHEHUAMU 5 NHew. '

OceHHMit mepexonl uepe3 5°C mNpakTHYECKy MO BCed TeppUTOPUM
VaGeKkucTana OyieT HACTynarh B 60jee paHHMe CPOKM MO CPaBHEHMIO C
HAcTOAmMMM BpeMeHeM U K 2006 ropmy GyneT Ha 2 NHA TNO3KE 6a30BOH
HOPDMH, 4TO TNpUMEepHO HA 3 NHA paHblle, UeM B 70-X, HO HA 3 HAHA
noaxe, ueM 50-X M 60-x rogax. lloayueHHbe pe3yJbTaTh COrJacyilTCA
C OlleHKaM¥ UaMeHeHuH 1o 2005 roma cpelHed TemnepaTyph BO3ZlyXa B
TenjoM NoJayroguu U cymd 3GdeKTHBHHX TemlepaTyp BO3AyXa. o
ro-sanagy Yatexkucrada K 2005 romy oceHHME nepexofil 4epes 15°C
6yoyT OCVIECTBAATHCA HA § JHeN nosxe GA30BONA HOPMH.

[lo Bcemy Y36eKUCTaHY, 'KpOMe KXHHX ob6iaacTeyd, JAaTh MOCHeNHUX
3aMOPO3KOB ReCHOW CHBUEYTCA K OOJee MO3JHMM CpPoKaM ¥ K 2000 ro-
1y OyIyT HA 3 QHA NMO3[Hee, ueM 6a30Bafd CpelHAA MHOroJerHad. II0
IHeHTPANbHEM padoHaM M lry TypKMeHUCTaHa JaTH MNMOCJHelHHMX 3aMOpO3-
KOB BeCHOW Takxe OyayT CABYrathCs Ha GoJiee NMO3AHUA CPOK U K
2005 roay 6ynyT OGJAMRKM K 0A30BHM HOPMaM W OTJAMYATHCH OT cﬂﬂpe-tz
MEHHOTO COCTOAHMA Ha ©H-7 gHen. Tlo wry Y3SeKUCTaHa W JOJUHaM
TanXuKUCTaHa U3MEeHeHUds HecylleCTBeHHE M JaTh OCTaHYyTCH Ha prB

HE HOPM. .
[lo BceMy Y3GeKUCTaHy, 3a MCKIcUeHWeM IOXHHX objacTei, HaTH

TePBHX OCEHHMX 3aMOp0o3KOoB O6YAYyT CMemAThCH K 00Jiee pPAHHUMM CpOKaM
U K 2005 romy O6yayT -OCYWEeCTBAATHCA HA 3 NHA paHbile 6a30BOW HOP-
MH.

e shadeds

LA ¥l

Bl hhacll o i.t pur |

[0 UeHTpaNbHEM paloHaM M lry TypKMeHHCTaHAa MIaTH NepBHX aai 
MODO3KOB OCeHbK OyAyT CMemaTbca K OoJjee NMO3NHUM CpoKaM, K 2009
rofly Ha 5 QHeN nosxe cpenHed MHOroJeTHen, uTo Ha 10 InHeW nosxe,
yeM B BO-X romax. | ' : |

o lory Y36eKuUCTaHa ¥ HONUHAM TaanHHCTaHa TeHIOEeHIUA Takaf
Ke, TOJBKO K 2005 romy nepBbie 3aMOPO3KU OCEHbI OYAYT NDOHCKO™
muThr Ha 10 jgHewn nnsnﬂee 0a30BOM HOPMH M Ha.zﬂ IHeW nosnnee, YeM
B B0-X ropax. ¢



PeayJbTaTH NPOBEPOK MPOSKCTPANOAMPOBAHHMX TPEHNOB B KAUECT-
Be MPOr'HO30B Ha He3aBWCUMOW BHOOpKe 3a nepuon 1981-1990 ronos
nokasajnu, UYTO HX MOMHO JNOCTATOUHO VyCHemHo WCNoAb30BATH AJAd
OlleHKH BO3MOXHHX H3MEHEeHUN TepMMUECKWX pecypcoB MO TeppUTOPHH
CpenHei A3uMK. C MCHNONb3OBaHWeM MaTepyasloB 0 1990 rona GHAM BH-
fleJleHd TPeHOH U MpPO3KCTpanoAypoBaHH no 2005 roma, W3 KOTOPHX
clefiyeT, uTO Mo Kapakainakcramy, - Xopeamckod, Hasowiickol oaac-
TAM Y30ekucraHa Kk 20056 ropy ciesyeT OKMIATH CYMMH 3(heKTUBHHX
TeMrnepaTyp Ha yporHe 06a30BOM HOpMh (1951-1980 roaw), uTO Gyner
Ha 100°C Huwe, ueM B 80-X rojax, Ho Ha 100°C Bbue, UeM B
BO0-x romax. OTKIOHEHMs OT TpeHna B OOOMX CJayuadX COCTaBAT
80°C.

[lo ory TypKMeHHUCTAHA M YabexkucTaHa u gnoavHam TanxukucTaHa
clefiyeT OXWAATH BO3pacTaHMe CyMM 3hPeKTHBHHX TemnepaTyp K KOHLY
90-x romoB mo 150°C Bubme G6a30BOA HOPMH C OTKIOHEHMAMH OT
TpeHna 80°C, UTO COBMNAafiaeT C POCTOM TeMieparyp BO3JlyXa B TerJOM
MOJYTONKWK B 3TOT MepHOJl B JIAQHHOM payoHe

> [lo OCTANbHOW TEpPPUTOPUM M3MeHeHUdA CyMM 3(PPeKTMBHHX Temnepa-

TYp BO37lyXa OYyAyT HeCymeCTBEHHH.

B 3aKoueHMe TIAaBH MOXKHO CHEJATh BHBOJN, YTO W3MEHEHUS T M-
MepaTYDHHX XapaKTepUCTMK KI¥MaTa NMo perMoHy Cpezined A3suH IO
2005 ropa 6ynyT NPOMCXOAWTH B Npeleiax ECTECTBEHHHH}HHHEHEHHﬁ.
Ha oHe MX 3HAUMTEJNbHOM NpUpPONHOR OMCIEeDCUM.
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5. WBMEHRHMA TONOBNX CYMM OCAHKOB M JIPYTHX
KAMMATHYECKHX XAPAKTEPHCIMK CPEJHEW A3MHH

5.1. H3MeHeHHe TOHOBMX CYMM ocamkoB - CpemHed A3HMH

KoluyecTBO aTMocdepHHX OCAJIKOB ABAAETCA OINHWUM U3 Haubomee
H3MEHUYMBHX B3JEMEHTOB HA 3eMHOM lape (W3MEeHUMBOCTb TNposBlAeTCHA
KaKk B IMpPOCTpPAaHCTBE, TAK U BO BpEMEHH).

HccaenopaHyaM MO BHABJEHWI0 MHOI'OJIETHMX LMKIWUECKUX Kojeba-
HUA aTMOChepHHX OCaJlKOB MOCB#IlEHO O4YeHb MHOI'O paboT, nucrauuuﬂmd
NMOJHHW OO030p NpUMBONUTCA B /31,79/. |

KonebaHua KoauuecTBa ATMoC(hEpHHX OCAJIKOB pacCcMaTpUBalTCH E*
CBA3M C BHENHMMM (aKTOpamu, TaKUMW KaKk COJHeuyHasd aKTHUBHOCTD
(M.C. BureHcoH., B.®. JlorusoB , B.U. CasoHoB , U.II. JIpDYKHHHH ¥
op.) /61,60,65,66,67/, wiu reodusnueCKMMM ¥ KOCMHUECKUMH (aKTo-
paMd (M.B. MakcuMoB M Ip.) /31,33 4 1p./. '

OCHOBHHM MAaTeMATHUECKHM anmnaparoM M0 UCCIeNOBaHM0 LMKIWY-
HOCTM B pAfax arMocepHHX OCANKOB ABJAAITCH CIEKTPAIbHHA aHalu3
¥ BhHUMCIEHWe ABTOKOppeldlWOHHHX OyHKUMH., HenocTaTKOM 3TUX MOA-
XONOB, HAa B3rJdll aBTopa, §ABAAETCH BOBMOKHOCTD BHABIEHWA B3THMH
METOIlaMH TOJIBKO UIMKIMUHOCTU C MepuolaMy 3HaUUTEeJbHO MEeHbIUHMH,
ueM AJWHA psAna. B cayuyae, KOrja McCClelyeMmhd psiji BAAETCA HecTa-
LIMOHADHHEM, T.€. WMeeTCd 3HAUKMMHW TDeHA CpelHero, UHWKIWUYHOCTH
MOT'YT OWTbH HE& BHABJEHH, XOTA OHM M MMETCH.

JTHUX HENOCTATKOB JMilleH MeTOHl IUKINUYeCKUX KOMIOHEHT MIM BH-
NeJeHUA CKPHTHX NepUCAWYHOCTEN, KOTOPHW NO3BOJAET BhHAEIUTH NE-
PHONUUYHOCTH, CONOCTABMMHE C IJWMHOW pAna. J[aHHHM MeTOol WMCHOoJb30-
Bajicd [Jf aHalW3a BPEMEHHHX pANOB OCAIKOB.

' PaBHUHHAA TeppUTOpUs CpejfiHed ASHM OTHOCHTCS K 30HEe ApHIOHOTO
M NOJAYapHaOro KIWMaTa, cCpeJiide MHOTroJeTHWe HOPMh T'OJOBOI'O KO-
AIvyecTBa ocankoB Koaebawres or 80 po 550 MM MO NPOCTPAHCTBY,
OCHOBHOE KOJMYeCTBO OCAIKOB BhnanaeT B OKT96pe-mMae. B I'OpHOA
YacTH TeppUTOpUMM CpefiHell A3MM OCAJIKOB 3a TOJ| BhNagaeT 3He -
TellbHO OoJiblie, UeM HA pPaBHUHE. '

B paboTe OnJM MCNOAb30BAHH ManHbe O TONOBHX CyMMaX OCANKOB
no 116 cracuuaM ¥ nocram CpenHed Asuu. B Tada. I1.1.2 npuBOAMTCA
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CTMUCOK CTaHLMA, GasoBHe HOPMW 3a Nepucn 1951-1980 rojoB ¥ Hop-
Mh, BHUMCJIEHHHEe 3a Bech Nepuon HabJoneHui no 1990 rona.

M3 Taba. 11.1.2 BHIHO, UTO GA30BHE HODMH NPAKTHMUECKM HA BCEX
CTaHUMAX Bbille, 4YeM HOPMH, BHUMCJIEHHHWEe 3a Bech nepuon. CiaeloBa-
TeJbHO, Imepuon 1961-1980 ronor OTHOCUTCA B CpelHeM K Oonee
BJIAXHOMY .

C WCnojb3oBaHueM auropuTMa OOBeKTHBHOM Kiaccubpukaimy u3 116
CTAHUUN OWAH BHAeJeHW 31 onopHas cradHuMA - TamkeHT, . YaTkad,
bumKkek, - HapwH, TgHb-llaib, Tamra, Banbikuh, Kapakynxyp, lxepru-
Tal, XawpapkaH, Jllexay3, McKaHnepKyJdb, |YaXxpMCTAHCKHM I=peBal,
AH3006CKuI nepeBal, Capu-Tam, Kapakyab, Xopor, JIxaymaHros, HM.
TFop6yHoBa, Balicyd, Kyxas6, JlymanGe, Hykyc, Hamxopy3, Jlapralara,
byxapa, TeaxeH, Capaxc, I'yurn, 'acaH-Kynu, KpacHosoack. I'OfiOBHE
CYMMH OCANKOB Ha 3TUX CTaHUUAX XapakTepuayT pacrnpenejieHue
OCaIKOB 110 TeppUTOpMH CpenHed A3uM. '

Ha puc.b5.1a. npuBefieHH W3MEeHEeHWA BPEMEHHHX pPANOB TI'OAOBHX
CYMM OCAIIKOB, OCpeJHEHHHX MO OMOpPHHM CTAHUMAM B OTKIOHEHHAX OT
6a30BO# HOpMH (1951-1980 rofn), M- BHOEJEHHHA TDPEeHA, NPO3KCTDA-
MOJNMPOBAHHHW po 1990 ropa. AHanu3 nokasaid, UTO B CpefiHeM IO
CpenHed A3MM KOJMUECTRBO TONOBHX OCAJKOB HE3HAUUTAALHO YBeJIWUHd-
BANOCh [0 BTOPOX MNOJOBMHH 60-X I'OAOB M HAuMHAdA C KOHUA 70-X
YMEeHbIANOCh. BheNIeHHHH TI'apMOHMUeCKHH TDeHIl OKalajcid CTATHCTH-
YeCKM He3HaAUMMHIM, OTHOCHMTeJbHas OlKWOKa NpOrHo3a NyTeM 3KCTpa-
noJAlUMM TpeHza Ha 1981-1990 roaw cocTaBuiaa O,62. |

Ha puc.5.1 TaKke npUBeleHb U3MEHEeHHA TOJOBHX CYyMM OCANKOB
MO DABHMHHHM M T'OpPHHM panoraMm CpellHeW A3uM B OTKJIOHEHMsaX OT Oa-
30BOM HOpMW (B MM) # BheJieHb TPeHOb, TPO3KCTpanoldpoBaHHbe go
1990 roga. M3 puc.5.16 BUOHO, UTO HA pPABHHWHE HAOJNIANCH Hes -
HAUUTEeNbHBI DOCT KOJMUYECTBA OCAJIKOB A0 BTOPOM MOJOBHHH 60-X ToO-
JOB, ¥ B HACTOsANee Bpems HabMoaeTcs HEKOTOPOe YMeHblleHUe KOJM-
yecTBa OCANKOB. OTHOCHTeJbHAdA oOwMOKa NporHosa Ha 1981-1990 rozas
cocraBuaa 0O, 65H.

" lo TODHOW TeppHUTOPMM (PHUC.5.1B) MAKCHMYyM CCAKOB HabmomaicH
B B50-X romex (B CpelseM OKOJO 9 MM Bhlle GA30BOM HOPMbl) ¥ MUHMU-
MYM BO BTOpOJ MNoOJOBMHe 30-X TrojioB, KOrZa rofi0Bhe CyMibh OCAaIXOB
B cpesHeM Ha 50 MM HMXe 6a30BOM HOUpMb. BTOPOW MUHMMyM - B 70D-X
W B TIepBOl NOJOBMHE 80-X TOHOB (POJOBHE CYMMbl OCSRKOB Ohid B



o
]

CpeiHeM Ha ©0 MM HWXe HOpMH). OTHOCHTelbHasA OWWOKA IPOTHO3a
cocrasuia 1,0.
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Puc.5.1. HsumeHeHHe aHOMANUM TONOBHX CVYMM ocankor ( R).
@ - CpenHsaa Asusi B ueJoM (B % OT 6a30BOM HOPME), 6 - paB-
HHHHadA TeppUTOopUd (MM)., B — ropHas TeppUTopua (M) .

1 - UCXONHLA psAN. 2 - BHASAEHHHA TPOHA K BO2MOXHLIE
CPeAHBKBAIpATHUECKHNE OTKIOHOHUS .

B JaibHe#lleM BhleleHHWEe ONOpHHE CTAHUMK OhiM OOBENUHEHH B
clelyiomye TI'DYNnH. . 4
B mepByb Tpynny BKIMOYeHW CTaHuuu Hykyc ¥ JlalXoBy3, xapaxkre-
pusyomyde KapakannakcTaH, XopesMCKYl U ceBep HaBOMHCKOH oOJacTu
Y3b6ekucrada W JloxoBysckyw oOxacTh TypkMeHWCTaHa. Bo BTOpy
rpynny - cTraHuuM llapraHara, TcgkeH, Cepaxc, I'VITH, Xé akTepusy-
pOKe LeHTpalbHHE M XHHe paioHn TypKMeHUcTaHa. B TpeTbi rpynny
OTOOpAaHH CTaHUuW uM. T'op6yHoBa, Capu-Tam, Hapur, Kapakynxyp,
TaHp-lllaHb, Banbkud, Te'wra. B yeTBepTyid Ipyniy - CTaduuu lam-

KeHT, AHAwkaH, C(aMapkauj, [pkeprurai. B naTyio rpynmny - Xopor,
3 _ /

92



KayWlaHros, Kapakynb. B wec ryio rpynmy - chaHnEpuynh maupuc+
AHCKUH nepeBall, AH300CKMUN [lepesan, Jlexays.

OTAeJbHU PacCMaTpUBAIUCD CTAHLNK ['usnnap6ar, KpacHoBOACK,
acaH-Kyld, XapakTepusyplye 3anafHyll YacTh TYPKMeHUCTAHa, TaKme
TaHUMA B TODHBX ¥ NPENrOPHHX o6lacTax - Yarkan, Cyycamup, Bum-
eK; CraHuuu BadCyH, [lymaHGe, Kyus6, XapakTepusyomue TOJWHH
alXMKUCTaHa U r YsOeKncTaHa. ‘
 Ha puc.5.2a npuBelleHH U3MEHEHUS OCDENHEHHUbX IFOJIOBHX CYMM
CallKkOB B OTKIOHEHUAX OT OA30BON HOPMH MO CTAHLMAM HyKyC W Jlam-
OBY3, BHJI€I€HHHM TPEHA, TPO3KCTPANOAWPOBAHHHN 1O 1990 rojua,
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F'1c.5.2. HaMmeHeHUe AHOMAJIMUA TOAOBHX CyYMM OCalKOB B OTKJIOHe-
HUAX OT 6a30BC'! HOPmd ( R, Z). OCPBIOHEHHHX NO ONOPHEM CTAHUHAM,
2 - Hykyc, JlawxoBys, 6 - Hapranara, Teaxer. Cepaxc. 'vira,

2 - KpacHoeroack. r - lacau-Kyvanu. .
l -~ WUCXONHI ' pal. 2 - BHASNeHHRA TPeHN U EN3MOXHHE CPelHeKBAal

JATUYECKUEe OTKIOHBHMS .

AHAIN3 pacnpeneseBua PONOBHX CYMM OCauKOB 38 Bech“nepnng
OI0NEeHUsT NIOKASHBAaeT, uTe 10 KapakainakcraHy, XOPe3MCKOHW M ce-

g3 .



Bepy HaBouwcKoM o6racTy VY30ekucrtaHa W JlamxoBY3CKOA obaace
TypKMeHUCTaHa MUHMMYM OCalIkoB HalOJionaiaci B 50-X M - Hauaje 60-
MOIOB U B OTAeJibHHE IOl CcOoCcTassdag MeHee 407 OT 6GA30BOA HODMH
C KOHua 60-X M B Hauane 70-X rofioB HaOJOAANOCH YBeJUUEeHHe KOJK
yeCcTBa OCANKOB N0 180% oT 6a30BOM HOPMH B OTHeJbHHE rogu. Cra
TUCTHUECKH BHAUMMOI'O JMHEWHOI'O TpeHAa B 9TOM paAfe He Hable
IaeTCA, TIAapMOHWYECKMA T[ "HO C nepuonoM 70 JleT Takke CTATUCTH
UeCKH HEe3HAUMUM.

Ha puc.5.20 TIIpMBelleHH W3MeHeHMA T'ONOBHX CYMM OCAIKOB
OCpPellHEHHHX MO cTaHuMAM Jlapraiara, TeaxeH, Cepaxc W I'VUrh, rap
MOHWUECKMM TpeHI C nepuonoM 70 JeT, TNpO3KCTPANOJUDOBAHHHK I
1990 roza, M ero BO3MOXHbE OTKJIOHEHMA. KoJeGaHuA TIONOBOrO KOJIU
yeCTBa OCANKOB BO BpPEMEHM J10 BOCTOUHOMY TypKMeHUCTaHY O0oje
3HAUUTeJbHH, TOJNOBHE CYMMH OCAJKOB B CpeliicM YMeHbUANWChH 10 Ha
yana 50-X romoB, COCTAaBJfAA B OTHeJbHbe rogs MeHee 607 OT 6aso
'BOJM HOpMH, 3aTeM HabJomalcA pPoCT N0 NepBOW MOJOBHMHH 80-X TI'OMOB
KOr'na .B OTreJIbHHe T'Ofll OTMeualnuch ocanky Ha 60-407 BHmMe O0a30BOi
HOpDMbH. BhileleHHB TpeHN ONUChHBaeT 12% NHClepCcHd UCXOIHOI'OC PAna
OTHOCHMTeNbHad  OWMOKA TNPOrHO3a8 HA He3aBHCHMOM BHOODKE 3t
1981-1990 rogu cocrasuaa 0,82. '

AHAJIM3 DANOB MOKA3al, YTO Ha CTaHuMAX KpacHoBomck # T&
caH-Kyay (puc.5.2B,T'), DACNOJOXEHHHX Ha Gepery Kacu./icKoro Mo
DA, HAGMONANMCH MHOTOJEeTHUE WaMEHedAMd MPOTMBONOJOKHOTO XapaKTe
pa. MUHMMAJbHHE 3HAUeHUdA I'OIOBHX CYMM QOCANKOB B CpellHeM B Kpac:
HOBOZICKe HaGJ0AINCh BO BTODOM NOJNBMHe 30-X I0.O0B (1O 407 HiM
6a30BOM HODMH), MaKCHNMyM - B 70-X romax (mo 5-10% Bhile 6a3oBd
HOpMH) . B I'acaH-Kyayd MMHMMANbHHE 3HaueHWd IONOBLHX CYMM OCall
HaGmonanuch B BO-X U 60-X rojgax (mo 20-257% Hike 6a30BON HOPMH)
3aTeM HaGJoOalCi POCT KOJIMUECTBA OCANKOB A0 20-25% Bhlle Ga30Ed
HOpMH. Ha puc.b5.2B,r NpHUBeliesb K3MEHEHNWA TONOBBX CYMM OCaIKE
Ha cTaHuMsX KpacHoBonck ¥ 'acaH-Kyau M TpeHIH, NPO3KCTPANOJHP
BaHHHe 70 1990 ropa. BunehEHHHe TDeHAL OnuchbawT 40% ¥ 17% @;
~ [IepCUXW U3MEHeHUM T'ONIOELIX CYMM OCAlKOB B KpacroBoacke M |

' caH-Kyay ¥ sHauuMel 1o F-kpurepwio Ha § M 20% YypOBHe, COOTBE
TBEHHO.
[lo ®eprasckoi noavse, TawkeHTCKOW, ChpAapPhUHCKOH,




ko ¥ CamMapKaHICKOHW cOJacTdM YsOeKucTraHa, Ijle ONOPHHMM CTaHLMA-
My ABJASTCA [DkepruTan, AHIOWKMAH, TauwKeHT, CaMapKkaHl, OTCYTCTBYeT
JHAUNMBM JHMHEWHBW TpeH.

Ha puc.5.3a npuBelleHd W3MEeHEeHWs OCPEeNHEHHHX AHOMAIWN TOfo-
BHX CYMM OCaKOB OT 0A30BOM HOPMH MO ONOPHHM CTAHLUMAM JIKepru-
ran, AHOWxaH, TamkeHT, CaMapkaHll, TpeHn C lepuojioM 70 JeT, MNpo-
JKCTPANOJIUPOBAHHHH 10 1990 roma, M BO3MOXHHE OTKIOHEHMS OF
TpeHna. HesHauWTelbHOE YBelWugHHe T'OJJOBHKX CYMM OCAJlKOB HabJola-
Joch IO cepelMHH 60-X rofioB, KOr'ja KOJWYECTBO OCANKOB MpPEeBHCHIO
6a30BYI0 HOpMy B CpelHeM Ha 5-10%. IIpors€os Ha 1981-1990 rous
yKa3hBaeT Ha YMeHblleHWe T'OIIOBHX CYyMM OcajikoB I0 10% oT 6a30BOH
HODMHI, OTHOCMTEJIbHAA OWMOKA NMPCrHo3a cocTaBuia Q,87.

~ Tlo BocrounoMy Ilamupy (ONMOpHhe CTaHuMM Xopor, JxayllaHros,
Kapakyab) B cepenuHe 30-X ¥ B 40-X rojlax KOJWUYECTBO OCANKOB
Habmonanoch B cpellHeM Ha 15-20% Huxe 63a30BOHM HOPMH, & B OTHeJb-
Hhe rofgn - Ha 40-50%, 3aTeM Hauvaicsd DDDT,1H B D0-X romax cywmMa
rofoBHX OcankoB Onla 6JM3KAa K 6a30BOW HopMe (puc.5.36). B 70-X
rogax KoJWUYeCTBO OCAJIKOB .0Ka3alnchk Ha 5-107% Bhlle 6a30BOA HOPML.

" B psile TOJOBLX CYMM OCANIKOB OHJ BhilelleH TpeRi C mepHofioM 70
JeT, ONMCHBaWMA 11% nucnepcud. Ha puc.5.36 TNpPUBEAEHH H3Me-
HeHUd OcpellHeHHHX (Mo ONOpHHM CTaHUMAM BocTouHoro IlaMupa) 3Ha-
YeHW aHOMANWHA TONOBHX CYMM OCAIIKOB, BbleleHHHWA TPeHl, NPO3KC-
TPANOJMPOBAHHEA 1O 1990 roia, ¥ ero BO3SMOXHHE OTKJIOHeHWA. OTHO-
CUTeJibHad omubKa MnporHosa coctaeugaa 0,6.

Tepputopuio 3anagHoro IlaMypa XapakTepusyiT ONOpHHe CTaHUHH
HckaHnepkyab, llaXpMCcTAHCKWM nepeBan, AH300CKu# NepeBal, llexays.
['OIOBHE CyMMH OCAIKOE MO 3TOMY pPaWoHY OHJIM B cpellHeM Ha 20-20z
HUxe 0a30BOM HOpMh B 40-xX rojgax. HauOoJbliee KOJUYECTBO OCANKOE
HabJwopajoch B 70-X romax (puc.5.3B). Ha puc.b. 'B npuBeleHH W3-
MEHEHWA, OCpefHEeHHHX 1O ONOPHbIM CTaHIUAM 3anagHoro Nadupa 3Ha-
YeHu/l aHOMaNWii OT 6A30BOM HOPME, BHIEJNEHHHN TPEHA C NEeNUONOM
70 Jer, HDDSHCTpahUﬂHDDBaHHHH 7o 1990 roma, MW  BO3MOXHHE
OTKIOHEHMA oOT TpeHza. OTHOCUTeJNbHad oOwWWOKA [POrLosa CocTa-
BHIa 1,0.

llo Uccuk-KynbcKoW W BOCTOUHHM [ WMoHaM Oumcko# o6nacT Kep-
rH3CTaHa (onopHHe CTaHUMM WM. I'opbyHoBa, Capw-Taw, HapuH, Kapa-
Kymkyp, Taue-llawy, Bamukuw, Tamra) Habmonaldck B CPelHeM I'ojo-
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Puc.5.3. MaMeHeHME QHOMANUA TOACGBHX CYMM OCANKOB B OTHKJIOH
HHAX OT 6A30BOA HOPMLI (AR, %), OCPEAHEHHHYX MO ONCPHLM CTaHLIMN
a - Tawkenr. CamapkaHld. AHauxaH, Ixepruran; 6 - Xopor; Ixavu
ros. Kapa-Kyap; B - Mckawpepkynp, WaxpiacraHckul nepeBan. |
306CKUA neperan, llexayvs;, r -mi. lopeyroea., Caps-Taw, Hapus.
paryaxyp. Taup-lUlans, bBanukuw, Tamra; o - Yarkan, Ycthe p.t

Ycree p.Tepc., Tanac.. i
1 - MCXONHHN PsiA. < — BHAGNEHHHA TPEHA [ BO2MOXHHE CpelheK

PATUYECKHE OTK IOHEeHU.



BHEe CYMMH OCAIIKOB HVXe 6a30BOl HOpPMH Ha 1b~15x B 40-X ¥ B KoHLe

70-x ¥ Hauane 80-X T'ONOB ¥ Bhille 6A30BOM HODMH Ha 10-16% B 50-X.
o pafy 3HAUEHMA AHOMAIMR I'OJOBHX CYMM OCANKOB OT 6a30BO HOD-
M, OCDENHEHHBX 110 ONOPHHM CTAHLWAM, BHEJEH TPeHA C NMepPUONIOM
35 JNeT, KOTOPHHM OMUCHBAeT 19% MCXONHOrO DSNA ¥ 3HAUMM HA 20%
ypoBHE MO F-KpUTepmo. Ha puUC.65.3r npuBeieHH U3MeHeHMs OCpelHeH-
HOTO pfAfla, BhGJIEHHHA TPEHA, NpPO3KCTPANOAUPOBAHHHR 1o 1990 ro-
na, U ero BO3MOXHHE OTKJIOHEHUH.

OTHeNbHO TaKkke DACCMOTPEHA OIHA M3 30H (ODMUDOBAHMA CTOKA
pek Cupnapbd M Tanac, xapaxkrepusyemas cTaHuuamu Yartkan, YoTee
peku Toc, Ycrbe peku Tepc ¥ Tanac. Bo BTOpoR nosoBuHe 30-X U B
40-X romax TIoioBbe CyMMH OcCalKoB ObJIM HUXe 6330BOW HOPMH Ha
- J-15%, K 70-M rogmaM - Ha 5-107% BHlle 6A30BOH HOPMH.

Ha puc.b.3n nNpuBeLeHH U3MeHeHud OCPeflHeHHHX 10 CTaHLMAM
Jarkan, Yctere peku Toc, YcThe peku Tepc UM Tanac 3HE IeHWW AHOMA-
JUA TONOBHX CYMM OCANKOB, TpPeHN, MPO3KCTPAanoJUPOBAHHH.. A0 1990
roga. 3HAUMMOr'o JHMHEMHOI'o TpeHAA HeT, TpeH] C nepuoloM 70 JeT
TaKkme CTATHMCTHUECKHM He3HauWM, ONHCHBAET TOABKO 7Y% OUCMEepCHU
MCXONHOr'O pfna, HO OWM faH NPorHo3 Ha 1981-1990 ropun nyTeM 3KC-
TPANOJALMM 3TOrO TPEeHAA M OTHOCHUTeJbHAA OmMKUOKA NDOTHO3a COCTAa-
Buaa 0,7.

[lo wry Yz6ekucraHa M poavHaM TagxkubiuMcTaHa, XapaKTADU3YWOMHUX-
CA ONOPHHMH CTaHUuAMM BalcyH, KyJasab, B TI'ONOBoIX CyMMax OCAallKOB
CTATUCTUUECKU 3HAUMMHX TpPEeHOOB He OOHapyXeHO, B KauecTse por-
HO3a Ha 1981-1990 rozu naHa CpefliHad MHOroJeTHsas. OmUOKa NpOrHo-
3a cocrasuaa 0,9.

[lo craHuuaM Byxepa, Hypara, XapakTepuaywolyx ULUeHTPaJbH! I
yacTh Y3OGEKUCTaHa, TaKke He OOHApDYXeHO CTATHCTHYECKU 3HAUMMHIX
TPEHNOB, He BHEJeHO 3HAUMMbIX TPeHJ0B M0 -TaHINK bUlKek.

5.2. OlLEeHKH BO3MOMHHX M3ME IeHMH TOHROBHX CYMM OCAUHOB

OueHKW VCHemjoCcTH MNpPOrHo30B Ha He3aBUCHMOM BHOODKE 34
1961-1990 romsl, NOJAYyYEHHHX NyTeM 3KCTpanoJdlud TPEHAOB, 110~
Kasaily YAOBJETBOPUTENbHbHE PEe3YJbTaThl. [loaToMy IJHA OLEHKH BO3-
MUKHHX M3MEHEeHU#H TOHNOBHX CYMM OCANIKOB IO 2006 rona OHJM NpO3KC-
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TPANOAMPOBAHE BheleHHue TPeH[h C KHCNOlb30BaHHEM HaHHHX Ao 1990
roznée.  JposkcTpanoldupoBaHHbe TPeHAh W BO3MOXHEE OTHIOHEHWA OF
TpPeHfa NOKasaHh Ha puc.5.1-5.3. M3 3THX PUCYHKOB BHAHO, HTO IO
JIOBHE CYMMu OCANIKOB MO TEPpUTOpMM CpeliHeH AsuM OyAYT YMEHbWATH-
cfi, W K 2006 rojy OXWIAeTCH WX 3HAueHWe B CPelHeM Ha O% HIXe
6Aa30BOH HOPMH.

llo pasHuHe CpenHen A3uy rojiloBhe CyMMbl OCalKOB ﬂynyT yMedb-
LmaTLCA ¥ K 20056 Tomy WX OXunaeTcA B cpefHeM ha 20 MM MeHbIIE oa-
30BOH HOPMH.

B ropax rofioBoe KOJIW4eCTBO OCAliKOB K 2005 romy Takxe Oyiel
B CpelHeM Ha 25 MM MeHblle GA30BOM HOPMH.

[lo KapakannakcraHy, XOpes»CKOM M CeBepy HaBoudckon, Tai-
KeHTCKOW, CHpAApbMHCKOM, IDKU3aKCKOW, CaMapKaHACKo# ¥ KapmuHCKOR
061ACTAM Y36eKUCTaHa, a Takke no depraHckod poiuHe K 2000 oAy
clefyeT OXUAATH KOJWUECTBO IONOBHX OCANKOB Ha 5-10%, - a MO BOC-
TOUHHM OGIACTAM TYpKMEHWCTaHa Ha 57 Huxe 0a30BOM: HODMH.

[lo ropHuM o6aacTaMm IlaMupo-Allad K 2005 TONYy KOJWUECTBO OCaf-
KOB OKamMeTca Ha 15% Hume 6a30BOM HOPMH, T.€. Ha YPOBHE BTnpuﬂ
[OIOBUHH 30-X ¥ Hauaije 40-X Tr'OOB.

Tlo MCCHKYIbCKON ¥ Omckoid obaacTsAM KupruscraHa K ROHLY X
oTOJETHS CledyeT OXWIATh TPOAOBOE KOJWYeCTBO OCANKOB HA 5-103
Bulle 6A30BOM HOpDMH, a K 2005 rofy oHO OyneT OJW3KO K 6a30B0l
HOPMeE. |

CaMoe CylecTBeHHOe H3MEeHEHHE B PDﬂDEHﬂ cyMMax OcCalikoB |
2006 rony NOIKHO NMPOM30MTH B KPaACHOBOACKE, INC oxupaercd NORK
XeHye Ha 35% oT 6a30BOM HOPMH.

B.38. HauaHEHHﬂ FONOBOTO CTOKA pex CuHpAapes ¥ AMYH3phSH B
30He $opuHpOBAHHA ¥ OLGHKH MX BOSMONHME uauauﬂuun

CpelHAa Asus pacnoljoxeHa BHYTPH OrpOMHOI'O KOHTHHEHTA EBD
3uA M BHAUMTEJbHO yAaleHa Of OKeaHOB, UTO FHYCIOBJIMBaeT 3aC
IWBOCTH KiWMaTa. TI03TOMY OrPOMHYI POJb B 3KOHOMUKE CTpaH Greq
HEA3WATCKOI'O PeruoHa urpaot BOJIHHE PecypChl CHpnapby u mﬂanh]

QEHUBHHH pPex 3TOro peruoHa. DCoOLEHHO aHTyaﬂhHDH cTana npo
o moanoa® Aeun B ORHAU C [IDEelnoJiaraceMhM I'Jao



HHM ToTenieHueM. KakoBH OH HH GHIW anuHﬁH W3MeHeHuda raobanbHo-
ro KauMaTa, OHH HeU3O0exXHO CONPOBOMJIAI'] CA U3MEHeHUAMHM obmen .H
DeroHa bHOM IMPKYAALMM aTMochepH, W, clefoBaTesbHO, NPUBOIAT K
U3MEHEHHI0 DEXMMa BHIANIeHWA aTMOCPEepHHX OCalkoB W TeMnepaTypl
BO3MYyXa, 4 3HauuT U W3MEeHeHW BONHHX pecypcoB. 0Oco6eHHO CHIbHO
3TO NOJIKHO OTPA3UTHLCA B paHOHAX C 3aCYNJAWBHM M TNOJAY3acymJWBHM
KIUMATOM. MeXNpaBUTEJbCTBEHHAA TIpynna 3KCNepToB N0 U3MeHeHMo
KIMMaTa B CBOEM NepBOM JIOKJNAaNe CUUTAeT, UTO Jaxe HeboJbloe YyBe-
IWUeHne cpeliHefl TeMnepaTyps Bo3nyxa (Ha 1°C) M yMeHblleHWe dcaﬂ—
KOB Ha 10% MOXeT NyuBeCTH K yMeHblleHMI0 peuHoro croka Ha 40-70%.

[lpo6aeMe GOPMUPOBAHUS CTOKA peK CpellHe A3MM NOCBAllEYH MCC-

Jegosaumua /5,69,51 ¥ Ap./, Trhe NOKa3aHo, UTO OCHOBHYK pOJb B

HOpPMUPDOBAHKKM CTOKA WI'paeT KOJAUUYECTBO aTMOCQPEpHHX OCAJKOB, BHINa-
naomyx B ropax. B pabBorax /5,17.68,81 / npoeener+ UCClellOBaHWA
0CO6eHHOCTeN pacnpejelieHus ATMOCPEpHHX OCANIKOB 10 pPaWOHaM, Bbi-
COTe, OpUeHTAlUM CKJIOHOB, Ce30HaM M T.Jil. 3aKOHOMepHOCT? | M3Me-
HEeHUA- OCHOBHHX CTOKOOOpasyiouux (akTopoB KiuMara (aTMoc@epHHe
OCanKkh, Temieparypa BO3QyXa), MPOWCXOAUBWUM B MPOUJIOM, NOCBANE-

HH uccaenosanus E.II. BopucenkoBa, E.C. PyGHHUTEHH U J.T.Illono3o- .

BoM, X.X. JlaMa u 1p.

CpenmHad A3usd OTHOCHTCH K peruOHy C 3acCylJIMBLMN H MoJay3acyul-
JIUBHM KJIMMATOM, ¥ BeCh CTOK NpaKTHYECKH MOJHOCTHI MCNOJb3YEeTCH
HA XO3RWCTBEHHHe Hyxnb. CllefoBaTelbhO, BOJAHHE DeCYpCH B 30HE
GOpPMHPOBAHUA CTOKA ABJAAKNTCH pakHelmeil KIMMATHUYeCKOW XapaKTepuc-
TMKOM LS pervona CpeliHed A3uu. V3MeHeHMe BONHbX DECyp-oB Taixe
MOXeT ycyrybuth M 0e3 TOro CJOKHYK IKOJOTMUECKY CHUTyaluun B 30-

He ApalbCKOI'o MOpA.

B naboTe MCCJeAC3aHH M3MeHeHns TONOBOrO CTOKA INARHHX PeK

Cpenmuedt A3uy  Coipnapb ¥ AMynapbi B 30He fopMupobaHuf. C 3TOH
LeJbl0 GHMIKA MpOAHANW3HPOBaHb Piib NMPUTOKCR BCOW B TOKTOrYJbCKOE,

AHIwxaHcKkoe W YapBaKCRKOE BONOXPAHUIUILA, KOTOPLIE QTHOCATCH K

Gacceiiny Cwpaapbu. IIpoaHann3yupoBaHbl TaKKe PANH MPUTOKOE EOJb B
Hypekckoe BONOXPaHWUIUE M £l TOAOBOro CTOKA MO CTBOPY Kepku

Bhlle KapakyMCKOTrO KaHala.
ONOBOA CTOK peKk B T'OPHbIX padoHax ABJAAETCH WHTETPAIbHOW Xa-

DAKTEPUCTUKON KauMaTa, Tak Kak oM dopMUpYyeTcA MOA BAUAHUEH KO-
IMUeCTRA BHNABWMK aTMOCHEpHBX OCalkab, TeMneparypiu Bo3ayxa #
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CONHEYHOH pajuauud. B cBop ouepellb aTMOCQepHHe OCallKh M TeMile-
parypa Boszyxa GopmupyiTcs NOJA EAMAHWEM LUPKYJISLUUH aPMOCheph W,
€CAM CuMTaTh, UTQ COJHeUHad paiualud, IPUXOAAlad Ha BEPXHIOKn
Tpanyly arMochepd MAINO U3MeHAeTCH CO BpeMeHeM, TO NPUXOAAWAA K
TIOBEPXHOCTH 3eMid palualiid 3ABHCHUT B OCHOBHOM OT KOJHYeCTBa 00-
JauHOro NMOKpoBa, T.€. TaKMe OT UMPKYJALMM arMmocdend.

ClefoBaTellbHO, B paAllak I'OJJOBOr'o CTOKA peK JOJKHH OHTh TaKue
Xe KoleGaHW#A, HKOTOpHEe OOHAPYXEHH B XapaKTepyCcTHKaXx IJobalbHOro
U PEervoOHANBHOro KauMMara.

AHAIW3 M3MeHeHWd NPUTOKA BCAW B TOKTOryJbCKOE BOJIOXpAaHWIHIlE
IOKasal, 4YTO roJOBOM NPUTOK BOOW OWA Ha 5-107% Bhlle 6A30BON HOp-
Mb B KOHIle B0-X U B B60-X romax C nociaepywildM yMeHblleHHEM O
cepelliHn 80-X romos. B pAgax romoBoro npﬁTDﬁa BOAH B TOKTOryJb-
CKOe BOJIOXPAHWIUNE Obl BHAEJeH I'apMOHWUECKUA TPEHH C epHOLOM
70 ueT, onucHBALIMA 9% NUCIIEPCUM HUCXOMHOTO pﬂna H cTaTHCTHuecHH
He3HauuWMu# (pHc.b5.4a).

B H3MeHeHUAX CpelHerofjoBOro NpUTOKa BONH B AHAMMAHCKOE BO-
HoxpaHnauie (puc.b5.46) TpeHAnW He OOCHApDYMEHH, 3TO, IO-BUIWMOMY,
CBA3aHO C TeM, uTO 30HaM¥ QOpMUpOBaHMA peK KapakyJabaxa U Hccw
ABIAeTCA ®epraHcKkuy xpeGeT, a peK Kypmad u Tap - AIalCKHMKA Xpe-
6eT, W M3MEHEHUA B TOOBOM CTOKEe B 3TUX pPeKax MAYT [pPaKTHUECKH
B NpoTHBOpAase.

B M3MeHeHWAX TONOBOrO NPWUTOKA BOAIW B YapBaKCKOe BOIOXDAHY
aume He OCHApYyMeHO 3HAUMMOro JHWHEWHOro TpeHpa. TpeHA C MEepHONIoM
70 lIeT TaKkke CTATHCTHMYECKM He3HAUWM, HO OTHOCHUTEJbHod OWKOKA
MPOrHO30B Ha HEe3aBUCHMOM MaTepuale cocTaBuaa 0,81 (puc.5.4B).

B M3MEHeHWAX TI'OJUBOI'Oc NPUTOKA BOIHW B HypeKCKOoe BOJOXpPAHWIH-
me (GacceWMH AMyllapby) BhjleJeH TpeHO C NepuonoMm 70 JIeT, ONWCHBA-
omui 10% IMCHepCHM MCXOZHOro pama (puc.5.A4r).

:HpDaHaHHBHDDBBHH TakKe M3MeHEeHMd CpellHUX TI'OHOBHX pacxunun;
nmo cTBOPYy KepkW Bhme KapakymMcKOro KaHala (faiHHe TOodyueHH Of
H.E. T'opelKHHa), KOTOpHE XapakTepuaynT HW3MeHeHUd BO BPEMEHHM Tro-
NOBOr0 CTOKA B 30He GOpMUpoBaHMA B OOmeM peru AMyaapbu 6e3 yue-
T4 BOOo3abopa B TankMKMCTaHe. 9TOT aHalM3 IoKasal, u4TO Mar K-
MAalbHHEe 3HaueHua oOTMevyanuch B 40-X M 50-X ropax, Korma ofT
AMyZiapby Obdl B cpeiHeM Ha 207% Bbllic 0A30BOM HODMb, & MUHWMAIb
- p 80-Xx, KOrza B CpeliHeM CTOK Ound HAa 257% MeHbme OA3SOBOW H ol
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Puc.5.4. MameHeHHe TOAOBOro IMPHTOKa B OCHOBHHE BONOXPAaHK—
numa Cepnapbv MU cToka AMynapbyd B OTHIOHEHUAX OT 6asS0BON

HOpMEl (AQ, %) . 4
a - ToKTurviabCcKoe BOLOXpaHUIMmE, 6 — ALAMKAHCKOB, B - Yap
pakckoe, T© - Hypekcrkoe, 1 - A 'nappa (CTBOP Kepkyd BHUE

KapakyMckoro KaHana).
1 — UCKONHLIA psifi. 2 - BeOENSHHHW TpeHNL W BO3MOXHLEE

cCpepHEeKEANPATUYECKHE OTKJIOHEHUA.
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(pUc.5.4n). Bua BhgeJeH TpeHA C NEePHOAOM 70 HET{ OIUC 'B
26% nUCHepcuy WCKXOJHOro paAna, CTaTUCTUUECKH 3HauMMbi 10 F-Kp
Tepuio Ha 2C% ypoBHe. OTHOCHTeJbHadA OMHOKA NMPOrHO3a HA He3aBUCH-

MO BHGOpKe cocTaBuia 0O,90.

TakyM oOpas3oM, H3yueHHe PpANOB, xapaﬂmepuaynmux CTOK .
Napb¥ W AMYZIapbW, INOKasal, YTO Ha HHMX Takme OTpamaloTCd HﬂHEHEE
HUA TJIOOANBHOT'O KIMMATA. '

[TOCPEeICTBOM 3KCTPANOJALMY BHIEJEeHHHX TPeHNOB OHJ NaH CHEﬂy—?
OIMIA KJIMMATHUYECKH#A NPOTHO3 M3MeHeHWs NMPUTOKOB BOAH ~ OCHOBHHE -
BONOXpaHUIumAa 6accerHa peku CHpnapbfd U I'OoBOI'O CTOKa PEeKH Amy-
naphd B 30He (opMMpoBaHudA. B TOKTOryiasCkoe BOAOXpaHWJIUlEe rofo-
BOM NPUTOK BOmOb OynmeT yBeauuuBatrhcd UM K 2005 rony ANOCTHI'HET Be-
JWUYMHH, IJpeBumaomel 6a30Byi0 HOpMY Ha 5-10%. B AHIUKAHCKOE ED—%
NOXpaHWIMIle BeJWUWHA TI'OJOBOI'0 MPUTOKA BOJIH OCTAHETCHA Ha YPOBHe
CDelIHErO MHOTONETHEro 3HaueHys. B UapBakcKoe BOJAOXDAHUIMIE Do
IOBOW TIPUTOK BOMAH CyMeCTBEHHO He W3MEHUTCH [0 CPaBHEHMIO C Moc-
NenHUMKM rofaMu U K 2005 rojy OKaxeTCA HA YpOBHe 6A30BOM HODMH.
B Hypekcxoe BOMNOXPAHWJMIle TONOBOX MDUTOK BOAH GVAET VBEAWUH-
BATHCA M OocTUrdeT K 2005 romy BeJWUMHHW B cpenHeM Ha 5-10% BHE
6a30BOW HOpMH. CTBOp KepKu BHlle KapakyMCKOI'O KaHana Oynet xaff

PAKTEPU30BATHCHA CAEAVIONUMU K=MEHEeHUAMHU: T'ONOBOM CTOK OynerT Hnafv
pactaTb ¥ K 2005 rofy AOCTUIHET BelWUMHH Ha 10-15% Bbime ﬁaanﬂoi
HCPMH, 4YTO NpHUMepHO Ha 207% BHIlE 3HAYEHMH 80-X TOMOE.

A=

5.4. HaveHeHWA ypoBHe# GeCCTOUHMK TODHMX osep Cpemwen
ABHH M OUEeHHM MK BO3NOXE X M3MEHeHHA %

BeCCTOUHHE PODHHE BOZOeMH ABAANTCA ONYHM U3 MHAMKATODOB
MEHEHMA KJIMMATa, TaKk KaK XapaKTepusylT TeMnepaTypy Buanyx-“;
peXUM KOJMUEeCTBA BHNANAOMMX OCANKOB B palioHe BojocGopa Té ro
BOLOEeMA. T '

YpoBHM GECCTOUHHX TI'OpPHHX BONOeMOB Cpellied A3MU [OJXHH pef
PUDOGATh HA M3MEeHEeHWe KAMMATA B NPOWJOM M Ha COBpPEMeHHbe WaMé!
HeHWA. M3MeHeHMe YpPOBHeN I'OpHHX GeCCTOUHBX O3ep Takke NO3BOMAE
CVIUTL W 00 W3MEHEeEUAX KOIMYECTBA BHIANAwIUX arMocdepHhX OC
KOB ¥ TeMmneparypH Bozayxa. Takue POpHHE EOIOeMu, KaKk 03+
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CHK-Kylb, WMENT elle U SKOHOMUYECKOe 3HaueHue, BHIOJHAA pexpea-
IMOHHYI0 pOIlb, & VPOBEHb 3&RallbHOro osepa CapescKoe BCerja BHSH-
pal 03a004YeHHOCTh B CBASM C Yrpo30M IPOpPHBA NJAOTHHH. [lo3TOMY
3HaHIe OXMAAEMHX YDOBHEW 3THX 03ep, CBfBAHHBX C M3MEHEHHWeM K-
yara, uMeeT OoJbmoe 3HauYeHWe. 03. JUCKahjepkylb He sABIAeTCH
6eCcCTOUHLM O3EPOM M MHOrOJeTHMEe W3MEHeHMd ero ypoBHA He3Hauu-
relbHH. J3 HEro BHTeKaeT OflHA peKa MckaHlepzapefi, MO MHOroJer-
HUM M3MEeHEeHWsIM M'ONOBOr'O CTOKA KOTOPOM MOXHO CYAMTD O XapakTrepe
u3MeHeHWA pexHMa BhIlANeHMA OCAllKOB M TemlepaTyph BO3[yX B 0ac-
cende 03. MCKaHOEPKVIDb. -

PeryispHhe HaOlioZieHWd 3a ypoBHeM 03. MCCHK-Kyldb N0 CTaHLMK
BannKkuk MMenTcd ¢ 1930 rofa. YpoBeHb 03epa C HEKOTOPHMH QuyKTy-
alsiMy TIOCTOSHHO TIOHMXANCH BIHIOTR A0 1986 ropa. CyuecTByiT pas-
IWUHHEe TUNoTe3d O NpUuvHax 3aToro. 0OaHa W3 HUX - TeKTOHMYecCKasd
(H.A. luaoc u M.YM. Kpusomed /79/), TAe npeanojarasTCf, YTO YpO-
peHp 03epa Mcchik-Kydb CBA3aH C UMCJIOM 3eMASTDACEeHWH, MPOMCXO-
NWBHMX B OTJedbHHe NepHodH. Jipyrue HCCleloBaTeld CUMTalT, UTO
OCHOBHOWM TIDWUMHOM MOHMNEHMsl YPOBIA O3epa ABJAAETCH aHTPONOreHHHH
pakTop - MHTEHCHBHOE UCNIOJb30BaHME CTOKA peK, BrajaoiiiiX B 03epo
HocHk-Kyaib, H3 XKO3fIUCTBEHHHE HYMIH.

B nNpennolOMeHUH B3aWMOCBASY YpOBHEeM OECCTOUHHK T'OPHHX O3€p
C KoleOaHusMH TJoOAIbHOM LUMPKYJALKA M pexuMa ocanKos 10 CpeliHew
ASHK C TIOMOIUBI0 MOAEJM LUKIMUEeCKUX KOMIOHEHT B  pAfaXx H3MEHEHHH
VDOBHS 03. MCCHK-Kyab OhAl BhI€JEH CIOKHHA TPeHA C nepuoziamu 70
n 36 mer (puc.5.65a). T'apMoHuKa C nepuojoM B 70 JIET ONMCHBAET
63% NMCNEpPCHMHM MCXOIHOTO pAja, HAob6asleHne TapMOHHWKK C NEPHONOM
35 JeT NOBONUT JIOJ0 ONUCHBAEMOM JUCNepcun no 84%. Bhijie JIEHHHIN
TPeHN 3HAUMM Ha 1% ypoBHe no F-KpuTepuio, C MOMOUBI0 SKCTPANOMA
UMM BHOeJeHHHX TPeHAOB ObJ JaH NPOrHo3 W3MeHeHus YPOBHA o3epa
0 2005 romga. OTHOCHTeJbHas OWWOKA NMPOrHo3a Ha He3aBIICUMOW BH-
6onke (1986-1990 rr.) cocrasuaa 0,44. Kak BULHO #3 PUCYHKA,
YPOBEeHb 03. McchK-Ky.b, HaumHad ¢ 1987 Trola, OyneT NPONOJMATD
pacTy u K 2005 romy mosucurcd Ha 1,0-1,5 M. Jllakhhe L0 1994 roza
MONTBEPXKIAKT MPOrHO3 pocTa YpPOBHA 03. McchKk-KyJb. '

Ha puc.5.86 npnaenéHH OTHOCHTEN hHhe M3MeHeHUd O3epa UCKaH-
IEPKYJIL, ONpejielieHHOro Mo pajiaM CTOKa peknt HckaHlepnapba, W B~
HENeHHuA TpeHn ¢ nepuopoM 70 JeT, onucHBaiiMA 16% NUCTIEPCHU UC—
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XONHOr'o paja, 3HauWMei Ha 20% YpoBHe NO F-KpUTepHio ¥ N

paloOAMpPOBAHHHR no 2006 r.
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Puc.5.5. HUameHeHUe VYpPOBHA 6eCCTOYHHX O3ep.

a - Uccux-Kyne (cM). 6 - Wckaunepkyas (Z). B - Capesackoe (.Mm). =
1 - MCXONHHA pAN., 2 - BLOEJIBHHLA TPeHA M BOSMOXHEIE CpelHeKBal-
DATUYECKUE OTKINOHeHUs, 3 - BHIOeNeHHAA TapMOHMKAa 35 JaT. %

E
OTHOCHTEeNbHAS OWNWOKA HA He3aBUCHMOM BHOODKe 0ia3anach
Goapme 1,0, UTO OOBACHAETCA YBeAWYEHMEM AUCTIePCHH B  MOCJEHHHE |

rogsl. B cpenHeM ypoBeHb 03. MCKaHAepKyJb yMeHbUMTCA K 20086 rnﬂwa

OTHOCUTENLHO 80-X rofioB Ha 10%: - vy

B M3MeHeHWsX YpOBHA Capé3CcKoro o3epa Takxe HWMeeTCHA TPeHA C
repuosoM 70 JeT, ONUCHBaomMyd 64%4 OUCNEepPCHH UCXOHHOro pAna ili
aHaUMMbI  ¥a 1% ypoBHe MO F-KpuTepWo. Ha pUC. O.OB NpUBENEHH
MHOTOJIeTHHEe W3MeHeHMd YDOBHA 3TOro O3epa M BHEJEeHHbI® TpeHA o
mepHonloM 70 JeT, NpO3KCTpanoaupoBaHHW¥ A0 &005 ropa. OTHOCH
TeJbHAA ONMOKA NPOTHO33 HA HEe3aBUCHMOM MaTepuase (1981-19
rr.) cocrasuaa 0,8. M3 pucCyHKa BUAHO, YTO B JlalbHeuleM ypoBel

Cape3CKOr'o osepa OyneT yMeHbuarbCd # K 2005 rony nncjnr_
ypoBHaA 60-X I'ONOB.




AHANM3 DUCYHKOB C UBMEHEHWEM YpOBHe! 03ep nNoKasal, 4To
ypoBeHb 03. MccHK-KyJb KoaeGJaeTcs npanruyecku B nNpoTruBofase C
KoneGaHueM YpoBHeW 03. MckaHjepkyab ¥ Capeackoro o3epa, UTO

corjacyercd C M3MeHeHMAM CTOKOB peK, WMemux BonocOop B yKasaH-
HHX pafoHax.

5.5. 3MeHeHHA TI'ASIMOKAMMATHUCCHHME XAPaKTepHCTHK AeXHMHOB
Cpemiie A3MM ¥ OUEHKHM MX BO3NONHHX M3MeHEeHMA

McCNeNloBaHMe M3MEHUMBOCTH TISLMOKIMMATAUECKMX TOKA3" Tejel
HeOOXONUMO IJs OolipefieleHus KoleGaHWi 3aracoB BOJHHX PecypcoB,
HCTIONBb3VEMbIX AJS ODOMEHMs M IPOM3BOICTBA - 3JEKTPO3Hepruu. Jas
CpeHe A3WM 3TO OUeHb aKTyalbHO, Tai¢ Kak 37lec NMPakTHYeCKH
BeCh CTOK MAEeT Ha OpOlleHWe 3eMellb W JPYrue XO3ANCTBEHHHE HYXIH.

HeclenoBaHUAM NUHAMUKYM JelHUMKOB B uTAeJbHHX panoHax #“ 1o
CeBEeDHOMY MOJAYWNApHi0 B 11eJIOM TNOCBAIEHO MHOrO padoT /4,18,20,
28,42,44,46,62,80 ¥ Ap./. OnHuM M3 OCHOBHHX BHBOAOB, MOy~
YyeHHHX B 3THX pa6oTax, #BJAETCH 3aBUCHMOCTb IJIOMANY ¥ MOMHOCTH
JeIHUKOB OT KOJEGAHMIA KIMMATA, M COOTBETCTBEHHO OT KOJeGaHMH
TeMnepaTyps BO3AyXa. B pa6oTax OTMeueHO CYleCTBOBAHWE HEKOTOPOk
NepHONUYHOCTH B M3MEHEHMAX JIeJJHUKOB, Tak, B /80/ CHeliaH BHBON O
MEXBeKOBHX (1850 JeT) ¥ BHYTPUMBEKOBHK (NpeuMylecTBe!HO 30-3b
JeT) KoJeOaHHWAX JeINHUKOB.

B padorax A.C. [leTMHHMKOBA MNC MaTepyalam a3pofOTOCHEMKN U
KocMofoTOCheMKM 3a 1957-1959 U 1978-1980 rony noay4deHn OLEHKH
W3MEeHeHUs pa3MepoB JeJHTKOB. 3a 3TOT NepHoA B MPOLECCE nerpana-
UMK TIJIOWAZLD OJefeHeHy . I'Mccapo-Aliad COKpaTHlach Ha 15,8%, IlaMu-
pa - Ha 10,8. Jlerpagauua OJieleHEHUs oTMeuanach ¥ B APYIr'ux ToOp-
HHX pavoHax CpenHed A3uMM M KasaxcTaHa. [lo naHHeM E.H. bujlecoBa
/20/ ¢ 1955 mno 1986 ropx oJjeleHeHue CEBEPHOI'O CKJIOHA 3auIMUCKO-
ro Anaray cokparuaock Ha 16,0%, a o6beM JbAa Ha 14,0%.

C.B. KalecHWK, OGOGUMBIIMI. MHOrQUMCIEHHNE DESYJbTATH HAO~
MONSHUA 3a KoJeSaHusMM  pasauusblX  JeAHHKOB, npuwen K - Bhi-
BOLV: “JeIHMKM .BO BCeXx CTpaHax Mupa  HAXOMATCH B CTajun
renepajlbHOTO COKpalleHud, OTCTynahue - HOpPMANIbHOE COCTOAHWE A€l
HUKOB" /43/.
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JeT, [POIKCTpanoaposadHble 10 1989 roma, U BO3MOMHHE CpEHHEH-{

BalPATHUECKHe OTKIOHEHUA NPOTHO3UPYEMBX BENHUMH.
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Puc.5.6. HzaumeHeHHME TISUMOKJIHMMATHYECKHUX NoOKAasaTelef
JlenHUKa AspaMorRA. -

8 - abaduus, 6 - AaKKYMYNSdUHA, B - 6AJIAHC MACCH JenHUKa,

' = MaxKCiManbkHasd BLICOTA CE30HHOW CHeroBofl rpaHudUbl.

1 - ucxonHwd psan. 2 — BHIOEJNEeHHHN TpeHl ¥ BO3SMOXHHE

CP@lHeKBANPATUYECKHE OTHKJIOHEHUHA.

Kak BHMIHO, TpeHI akkKyMyJlsflu¥ KOoJNeOMeTCHd CUHXPOHHO C TPEeHJIOM

6amaHca MACCH.

- ComnocrasneHne MOJYUYEeHHHX HKAMMATHUYECKUX TPEHIOB C W3MeHEeHWsd- ;

MH CPeJIHE 'ONJOBOM TEMIEpATYPH CEeBEepHOro InoJymapus [OKA3HBaer,

YTO HW3MEHEHHA McCCH JelHUKA AOpaMOoBa CHMHXPOHHO CBH3aHH C HW3Me- c
HeHHAMU CPENHeroyloBOM TemlepPaTyp BO3JYyXa CEBEepHOI'o [OoJayuWapud.

jlo¥xeHne CPelHeroloBOA TEeMIIepaTyphl BO3LYXa CEBEPHOI'O MOJYIADHA
DOCT

ol

i

=
"

BAeyeT POCT HHlleKCa OalaHCa MacCh JiellHWKa, ¥ Haobopor,
CPeNHEerOUOBOR TEMIIePaTY il COOTBETCTBYET er'0 YMeHblUeHUW.

Ha puc.H.7 nNpuUBENeHH UCKOIHWE psllbl FASLAOKINMATHUYECKUX N0~
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B HAcTOfWE! paboTe CJiellaHa MOMHTKA HANTH 3aBUCUMOCTE Mexny
u3MeHEeHUAMH TIAALMOKIUMATHUECKHX MOKasaresell NefiHUMKOB TyioKey,
rony6una, AOpaMoBa M ®eflueHKO, 10 KOTOPHM UMETCS BpeMeHHHe pa-
Iy XapakTepUCTHK JIEIHUKOB (BOCCTAHOBJNEHL.Je W HaOJoIeHHHe), o
y3MeHeHNSAMH CPelIHerofloBOM TeMNnepaTypH BO3IYXa U XapakTepucTHKA-
My LMPKYJALMY arMocdepu. JlemHukH Tylkey u T'olly6rHA pacnoJoxeHH
pa Cesepo-3ananHoM TdaHb-llaHe, a Jenuuku AGpamoBa u PeflUEeHKO Ha
[lamypo-AJae, ClelloBaTeJbHO, MCClieloBaHue W3MeHeHud NapamMeTpOB
3TUX JEeNHWKOB BO BpeMeHM OyJieT XapakTepu3oBATH KoJeGaHua ojene-
Heuusa B NBYX T'OPHBX CHUCTEMax.

B KaueCTBe MMapaMeTpPOB, XapaKTepuaviouy:. IAALMOKIUMATY 1eCKHe
[oKa3saTei JJeMHUKOB, B3HATH aKkKkymyaauaa (W akk), aoJaduus
(W abn), MaKCHUManbHasd BHCOTA Ce30HHOM CHEeroBOW rpaHuin (Z), a
TaKe MHIeKc OanaHca Macch Jefnuka (W 6), npeacTasasiomMyd co6on
pA3HOCTh AKKYMYJALMH H a0JaaLUMN.

Mo JenHUKY A6GpaMOBa UCNOJb30BAHH BEJWUMHH, W3MepeHHze Ha
cpefilHel MHOT'OJIETHEW BHCOTE dUpHOBOM rpaHulny 4,25 KM ¢ 1968 mo
1980 ronm, W BeJWUMHH, DEeKOHCTDYMpPOBAHHHE 3a nepuon ¢ 1935 no
1967 TON TNO METOAMKe, .OomucaHHom B /10,20,28,44/. Ha JenHuke
DenlueHKO 3TH BEJWUMHB PACCUMTHBANWCH N BHCOTH 4 KM NO METONM-
ke, omucaHHoum B /45/. Tlo nepHukaM Tywkcy U T'osyGrHa KCNOJb30Ba-
HY NAHHHE TASLMOKIMMATUUECKUX NoKAazareled u3 pabor /4,<0/.

AKKYMYJALAS, TJABHHM OOpa30M, 3aBUCUT OT KOJMYECTEA BHMNAB-
UK OCANKOB, abJdAuMud OT TemiepaTypHOro pexuMma, 4 GanaHc MacCH M
BHCOTA CEe30HHOI CHEeroBOM TIpaHyilk 3aBUCAT OT TOro W Jpyroro,
T.e. OT ATMOC(HEepHHX NpOLEeCCOB B LEJOM.

3aKOHOMEDHOCTH, BLABJEHHHE B DAZlaX CPENHErofioBOA TeMnepa-
TYDH BORIYXA CEBEpHO: O MOJywapus W B XaDaAKTEPHUCTHKAX TUPKY ALK
arMocdeps (CM. rJai.2), MOTYT NPOABUTBCA B DPANAX rUIpoMe TeopoJlo
PUYECKUKX BJIEMEHTOB, MMEINMX 3aMKHYTHH FOLOBOM UMK, KAKWMU B~
IF0TCH, Hanpumep, TIALMOKIUMATHYEeCKHE ToKasaTeln JeIHUKA.

Tpenjis BHOEJAJUChH B pANAX TASUMOKIAMATHUECKNXA nokasaregen
NeNHUKOB AGpamoBa, DefiueHKo, 1;10Kkcy ¥ I'ojlyOuHA Ha BCEM UMEIOILEM™
CA nepuone npo 1980 roxa.

Ha puc. 5.6  NpPUBOAMTCA  BPEMeHHOA XOA Oakadca MacChl,
AkhyMyJALMMA, AaGJAUMM U MAKCHMATLHOM  BHCOTH Ce30HHON cuer?*
BOW Tpanulin Jennuka AGpaMusa, BujedeHHHe TPeHb € nepuopon 70
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Kasarelen JelnHUKAa @Egueunﬂ. Bhli2leHHHEe TpeHAH, NPO3SKCTPAaNocIupo-
BaHiwe 1o 1989 rona, W BO3MOXHHE CpellHeKBalpaTHYyeCKHe OTKIOHe-
HUA TMPOI'HO3UPYEMEIX BEeJWUMH.
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Puc. 5.7. HUaMeHeHME TIdUHOKJIMMATHYECKHUX nMNoKasartenen
JelHuKa denyeHKO.
a - asjdluMusa. 6 — AaKKyYMVJIAUWUA, B — B6AJNAHC MACCH JelHUKA,

1 - UCXONHHA psAAd, 2 - BHOEJEHHHNA TPeHO U BO3MOMHEE
CPedHEKBAlPATHYSCKUE OTKJOHEHUS.

KaKk BHIHO M3 PUCYHKA, HauuHad ¢ 40-X IojioB, HHIeKC OanaHca
MacCh JeJHHKa yBellWuuBaeTCH, NOCTUrad MaxkCcHMyMa K cepeniuHe 60-X
rofoB (puc.5.7). AKKyMynflMa, Tak Xe KAk M Yy JelHUKa AGDAMOBA,
KoneOIeTCd CHHXPCOHHO C TpeHAOM OallaHca MAacCH. B 3Tux pamax, Xa-
PAKTEepU3YyILMX JeNHuK DenueHKOo, BhIeJeHA I'apMOHHMKA C NepUOLOoM BEFJ
leT, aMIMTylla KOTOPOM CpaBHMMA C aMILIMTYIOA TJIO6AalbHOr'O TpeHia
C nepHonoM 70 qem. o+

Tenepb pPacCMOTPUM JelHwish Tyiokcy W T'oay6uHa, paﬂnumumanuua{;
Ha Cepepo-3ananHoM TsaHb-llaHe. B W3MeHEeHUHAX rﬂﬂuﬂnﬂﬂﬂmaTHHECHﬂx‘f
nokasareled lNefHUKa TYKCY WMeloTCA 3HAUMMBE JVHEeHHHe TDeHIH, He
(OHe KOTOPHX HAOJOAaTCs KoJeOaHud C nepuonaMu, OJIU3KUMH K-

ronaM.
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Ha puc.5.8 INpUMBEZleHH KoJeGaHus XapPaKTepPUCTUK IJIALMOKINMA-

TMUECKUX TOKasareled JelHMKa TYIOKCY, BhjlelleHHHe TDEHIH,
TpanDﬂHDDBaHHHE no 1987 roga,
OTKJIOHEHUA NPOrHO3UPYEeMhX BEJIWUUH.

¥ BO3MOXHHE Cp

NMpoO3KC-
ENHEKBAlpaTHUeCKHe

B pane abJfdlMK¥ BHABJIEH CTa-

THCTUYECKM 3HAUMMBH JMHEMHHM TDEeHN pocTa, a B panax aKKyMy IF1MY'
H UHIEeKCa DallaHCca MacCh - 3HAUMMHNA JUHEWNHHN TPEHL VYMeH*leHUs
yKa3aHHbX BeJHUMH. KOJNeOaHWA IIfAUMOKIMMATUUECKUX TNoKasarelell Ha

poHe IWHENHOro TPEHAa COOTBETCTBYWT KONECOAHUAM NOBTOPAEMOCTH
dopMul LMpKyadmu C (cM. ra.g).
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T JIAUHOKJIUMATHYECKHUK
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1040 2008

nokazsalanen

Ka Tony6una

JeiHuka Tyvwokcy.

a - aBNSLUUA. 6 - AKKYMYJSUMA., B — 6&NAHC MaccCh JelHHKA,
I' - MakcuMallbHasgd BHCOTA CEO30HHOM CHEroBOH PaHULLIEL.
1 - uCXOnHMY psn, 2 — BHIGJEHHEA TPeHN W BO3MOXKHHE

CPellHeKBaNpATMYBCKUE OTKJIOHEHUA.

U3MeHeHus BO BpeMeHH PJAALMOKIUN THUeCKHA [oKasarelen Jellid-
raKke MMeloT TIepMONMUHOCTH NpWMepHo B 70 JIeT

(pnc.5.9). AKKYMYJIAIAS  JelHUKA  Ohjla  MUHAMaIbHA B S0~WT T
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Hax M MakcuManbHa B 70-X, B HacTosimee BpemAd HaOJOAAETCA HeKoro-

Past CTAOMAN3AlNA. AHANOIMUHHE KOJMeGaHUs HaﬁﬂmnEMTCH B pAfle uy-
NeKca GalaHca Maccl.
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Puc.5.9. HaMmeHeHMe TrJdUMOKIMMATHUYECKHX NoKazarenen
NenHuxa [onveuHa.

a — asnduMf., 6 -AKKYMYIdUMud, B — 6AalAaHC MACCH JenHUKa,
1 - UCXONHHA pPgn, 2 - BHIOEJEHHHA TpPeHA U BOSMOXHHE
cpenHexanpaTUyecKmue OTHKJIOHEeHUd.

[IpOBeNleHHH aHAJNIN3 BPEeMEHHHX DAJZIOB PJASUAOKIMMATHUCCKUX 0=
KazaTeJie BNOJIHE corJiacyeTcd C pe3yvJbTaTaMyd pa0ooT APYrux AaBTo-
poB /20,43/ O Jerpanauvy TOPHOrO OJleleHeHUs B INOCJeNHUe HEecAT: -
<oTua. W3BECTHO, UTO TJALMOKIMMATMUYECKHE NOKAI ATeN) 3aBHCAT Of
TeMITepATYPHOTO peXuMa M- KOJWUeCTBa Bhlazalonix arMocdepHHX ocaf-
KOB, KOTOpHe, B CBOK ouyepeflb, CBfi3aHH C LUPKY 1A LIMEeN aTMochepH B
peruoHe. '

OCHOBHOM TNPWUMHOM Jérpajaldd TOpPHOro OlleieherAdA Cpennen
A3y B noclrenHue NeCATHIeTHH, I0- Bnnﬂmnmy cJefyeT CuMTaTbh poCT
TeMnepaTyphl BO3ZYXa Hal TOPHHMM DarOHEMH CpeziHeit AsuW, KOTOPHK
CAfaAaH  C AKTUBM3ALMeR 0XKHHX TpPOLEeCCOB. IIp¥ 3TOM ONHOBPEMEHHO
HAGIOAANOCH He3HauuTeJbHOe YMeHblleHHe arMochepHbX OCAIAOB Ha

6OJbWKHCTBE TOPHHX CTAHUMA.
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AHAIM3 PACCMOTPEHHLHK PANCB PJA UMOKIUMaTHYe CKIUX NoKasarenen
jellHMKOB NPOBOJMICA Ha MaTepuane no 1980 roma. Ilepuop 1981-1989
POOB DACCMATPHBAICH K&K He3aBHCUMas BHOODKA. [IpoBepKka nokasana
HEIIOKO0E COOTBETCTBUE TEHACHUMA USMEHEHWH C (AKTHUECKUMH NaHHM-
My 1O BCEM DANaM, ONHAKO OMMOKA NMPOrHOBCB BO BCEX CIyuasX OKA-
sagach 6ojpwe 1,0.

Macca JeHMKa AOpamoBa OyfeT YMeHBNAThCA IO <000-20056 roxa
B OCHOBHOM 38 CUET YMEHDUEHWS aKKyMyJsillMM, TaKk Kak abifuus He
GyneT npeTepleBaTh 3HAUWTENbHHX U3MEHeHMH. Barem cllelyeT OoMu-
1aTh HEKOTOPHM NEPUON CTAOWIUBALMK, C NOCIEnYIoNmyM POCTOM. Byjer
Ha0AaTbCH He3HAYUTEIbHHM DOCT MHAeKca 6alaHca  MaccH JenHuKa
PerueHKO K 2005 romy, KOTOPHM CBfAA3aH C YMEHbUICHHEM abaslKM Tpy
HE3HAUMTEJbHOM M3MEHEHWM aKKyMyJlauuu. ByneT HablogaThcs B cpejl-
HeM HeKoTOopas CTACHMIM3ALMA B W3MEHEHUSIX KaPaKTepUCTUK JelHUKA
Tyiokcy C HeGOJBbWOW TeHAEHLMeN K YBeJWUEHMI0 MHIEKCa 6alaHCca Mac-
ct Jennvka. Ilo "JefHMKY T'OonyOGuMHA CcaefyeT OXWIaThH HEKOTopoe
yMeHblleHWEe MHOeKCca OallaHCa MacCh, KoTopoe 6yfeT NpOMCKOIWTH 3a
cueT YMeHbIleHHA &aKKYyMyJdalWW W pocTa abadumd. Taxkum o6pasoM,
O¥HAaTh OYeHb CYMEeCTBEeHHHX U3MEHEeHUWA B TOPHOM oOlelleHeHuu Ila-
MUpPO-Anas H.CEEEDD—EBHEHHDPD Tanp-llana K 2005 rozy He cruepyer.

3.8. H3aMveHeHHe YpOBHA KacnMACKOI'O MOPSA M OLIEHKH
€ro BO3MOMHHX H3MEHeHMH

B nocienHee BpemMd BuSHBAET MHOrO CIOPOB M3MEHEHWE YPOBHA
KaCmUMACKOTO MOpsi, KOTOpPHM, HAuMHAad C KOoHUA 70-X ropoe XX croge-
THA, NOCTOSHHO pacTer.

[lpuunHa pocTa ypoBHA Kacnuickoro Mopsa (YKM) a ciaenjoBarellb-
HO, ¥ [Nepcne<TuBE ero najlbHedllMX W3MeHeHUW - BOT BONPOCH, HH-
Tepecypmme KAk YUeHHKX, Tak M OOWECTBEHHOCTb. MMewTcs pasliiuHbe
TOUKM 3PEHMs Ha NPUYI'HH M3MeHeHus YKM. H.A. lio u M.M. Kpuso-
en /79/, npoaHanusupoBaB HaOJONeHMs 3a YKM . 3eMieTpACeHUAMH
B €ro oKpecTHocTax ¢ 1880 mo 1984 roj, Hawiv, 4YTO HEBASKH YPaB-
HEHMA BONHOro GanaHca CBH3aHh C CANOW 3eMIeTpACEeHWd, WCXOLA M3
JTOr0 ZesaeTcs BHBOL O TOM, UTO NpUYHMHA W3M HeHud YKM TekTOHWA®
YecKay . -
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Ipyrok Touku 3penus npuaepmusaircd I'.C. T'OMMUBH U I'.H, [la-
HUH /20/, MX BSaKmoueHMe OCHOBAHO HA aHANN3e W3MEHEHUR ypopjg
Kacnua ¥ COCTaBJAOWMX €ro BOAHOro GanaHca 3a 1930-1987 ropy,
0GoGIeHHe DA3HHX METONOB pacueTa BOJHOrO GalaHca MOKasalo, g
uaMeHeHue YKM moutu Ha 90% CBA38AHO C COOTBETCTBYNMMU M3MEHeHu-
AMM COCTABMAKLMUX BOAHOrO OanaHca. OCHOBHOM BKI&N B W3MeHeHue
YKM nanT u3MeHeHus peyHOro CTOKa M BHAMMOI'O WCNAapeHud.

AHAJIOT'MUHHK BHBOA noayyeH B.10. I'eoprueBcKkuM B paGore /25/.
Ha ocHOBe MCClelOBAHWA MHOI'OJETHUX H3MEeHeHMA CTOKA p. BoAru o
nokasal, uTO KoJeOaHufA YKM onpenensoTcd I'JIaBHHM O6pa3oM CyMMap-
HHM TNPUTOKOM, K3 KOTOPOT'O Ha NOJ0 BOAT'M NpuxomuTcs Gojee 80%.

AHoe saKjicugHue nonyyeHo A.B. Memepckoi u E.K. BopoGseson
/53/ Ha OCHQBe aHaNM3a B3aWMHBX KODPeMSLMOHHHX GYHKLMHA Mexny
CYMMapHhIM DeUHbIM TIDUTOKOM M YKM C HEeMCKJIOUeHHHMH W C MCKJIIOUEeH-
HBIMA KBallpaTHYeCKUMHM TpeHIaMu; OHU NPUXOOHT K BHBOAY, YTO JOJ-
ronepHoiHbe COCTapifniie B KOJeOAHMAX CYMMApHOI'O PeyHOro NpUTO-
Ka U YpOBHA Kacnps He cBA3aHH Mexay coboy.

B LlesoM paAje pacoT /24,26 M Ap./ HaWleHb 3ABUCHMMOCTU Mexay
arMocdepHOM UMpI/IALKMEd M CTOKOM p. Boara, COOTBETCTBEHHO M
YKM. BausHue npoueccoB ¢opM uMpkyJaauud W, E u C Ha YKM uccaeno-
BaHO A.A. I'MpcoM /26/. llokaszano, UTO HU3KWK YPOBeHb KacnmuicKoro
MODS JOJNEH HaGJONATHCH MpyU Mnpolieccax B 3noxXy GopMu E, BHCOKMUH
YPOBeHb - [IpH npqﬂéccax B 3noxy C, a Inpu npoueccax b 3MNoxy W -
OTHOCHTENbHaA CPAGWUIN3ALMA VDOBHA WJW TOBHIEHWe. Takke MOKA3a-
HO, UTO InpH npoueccax (opM LUpKyJaauuu W ¥ E B paccMaTpHBaASMOM
pavoHe HalJofaTCsa NOJIOXKMTEJbHbe aHOMAIMM TeMIe, JTYPH BO3AyXa,
VCANUBAKIHUE chapenﬁe 2 BOIHOW MOREPKHNCTH H BhI3HBAKIHWE AOIMOJ-
HiTeJbHOe TOHUXEHHEe YKM. Hpﬁ npoueccax ¢apmMu C HEﬁﬂﬂﬂéﬂTCﬁ OT-
pulaTesJbHHe AHOMAJIMM TeMnepaTyph BO3flyXa, CMOCOGCTBYWMME YMeHb-
mWeHWw MCTapeHud. CremoBaTeJbHO, (opMbl umMpkyJsuus W, E u C gBaf-
I0TCH HKOMILJIEKCHOM XapaKkTepucTHMKOM, BKJoudomue B ce0f COBOKYN-
HOCTh (aKTOpPOB, BAMswNKMX HA YKM. Ho B TO %e Bpemd B paoore /71/
OKA34HO, 4YTO B 3aBMCHMOCTM OT Nepuosa, =ia KOTOpHEe ObJM BHUMC-
JieHH CpeflHye MHOTOJeTHMEe HOPMH MOBTOPAEMOCTH (POPM LMPKYJIALMHN W,
E ﬁ C, rpaiyly LMPKYJALUMOHHHX 3MOX MOrYyT 3HAYMMO DasjdyaThCH, &

970, B CBOW OUepelb, MOXET MPVBECTH K M3Me.ieHymo 3apucuMocTi YEM
OT NpPOIeccoB B 3MOXY $opM Lmpkynaun W, E 1 C. i
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CaeflyeT- OTMETHTh TaKme, UTO 3aBHCHMOCTH YKM OT WMDKYAALMOH-
HHX AMOX unpenenﬂqﬂch B OCHOBHOM No GaccediHy Boaru, a npurok
gonH P. boara COCTaBJA€T TOJbKO OKOJNO 807% o6mero NPUTOKA BOAH B
KacnuicKkoe MOpe.

Hamy BHBOJIH, OOBACHALMUE - TIPHUMHY MHOTr'OJIeTHUX U3MeHeHUN
yKM, TaKkMe OCHOBAHH HA aHANM3e PHNOB NOBTOPAEMOC M (OpM LUDKY-
maumu W, E, C 1o BaureuremMy-I'upcy 3a 1891-1979 rogps (puc.2.4),
cpelHerofioBHX 3HaueHud YKM, NONYUEHHOro MyTeM OCpenHeHWs NAHHHX
yaMepernit B Baky, Maxaukane, @opr lleBueHko U KpacKoBoncke B
OTKJOHEHUAX OT YDOBHS MMDOBOro OKeaHa (naHEHe B.10. I'eoprueBCKo-
ro) sa nepuop 1879-1979 ronoB (pHc.5.10) M OTKAOHEHWH mJNTEAb-
HOCTH 3eMHHX CYTOK OT 3TAllOHHHX B CepefiuHe roma (86P) us /71/ 3a
nepuoll 1656-1983 ronoB (puc.2.2).

B pszax TONOBOM NMORTOPAEMOCTH TOPM LApKyJsauuM W u E wMeercs
3HAUMMHA JIMHEeWHHW TpPeHNl, 3TO [MOKAa3aHo B paboTe /70/, a B psafe
MOBTOPAEMOCTH GOPMH LIMPKYJAALMK C 3HAUMMHA JHHEWHbINA Tbeuq ne 06-
yapysupaeTcs. AHamu3 pAjga YKM Takxe MOKasbBaeT HalWuue 3HAUMMO-
ro JMHEHHOr'O TpPeHNa, T.e. NPaKTHYeCKH 3a BeCh NMEepHoll HAOJONeHUA
NPOMCXONUIO TIOHWXEHMe YPOBHH KaChMACKOro MOpA.

B koHLe 70-x romoB XX crojeTus ObJl OTMEUEH MUHMMANbHHR
yDOBEHb Kacnua, Taxkas Xe KapTHHA Ha0JoAaNach C  10BTODPAEMOCTHI0
dopMd LMpKyJAUMM W, M HAoG0pOT, B 3TO BpeMA Obll MaKCHMyM MOB-
ropsieMocT Gopmb 1upKyJaauMM E. C KoHUa 70-X ropoB no i:acrosiee
BpeMd HaGmonaeTcA pocT YKM, yMeHblleHMe MOBTOPAEMOCTH (Gopmu
IMDKYJIALMA E M yBeJuueHHe MNOBTOPHEMOCTH (OpPMB UMDKyJAUMM W.
ClefoBaTeJbHO, €CJau OYAYT MU3BECTHH W3MEHeHUd MNOBTOPAEeMOCTH GopM
UMPKYJAALMKM Basreireima- 'upca B OynymeM, TO HA WX OCHOBAaHWA MOX-
HO NMpeAcxasaTh MHOroJeTHUe M3mMeHeHud YKM.

Pan YKM 3HAuMTeNBHO Kopoue psjaa 6P, Ho mpeanojaras uxX Baad-
MOCBI3b, B M3MeHeHMAX YKM Oblll BhilesieH ClOxHbM TPERA C WCTIOJNb 30~
BaHWeM mepuonoB 220 M 70 AeT, MoJyyeHHwx mo paay OP. TIpn 3TOM
NpeAnonaranoch, UYTO MAKCHMYMY TapMOHUKK C NeprOAOM £20 Jet, BH-
IeIeHHOMy 1O pany OP, COOTBETCTBYIOT MAKCHMyMbl WIIM MUHUMYMEL B
PaDMOHMKAX C TEM Xe TepUOJIOM, OMACHBAKIMM Pl NOBTOPAEMOCTEN
GopM W, E, C u YKMm. |

Ha puc.5.10, NOMWMO WMCXONHOrO paaa YKM, MpWBencH BLAEIER-
HHe TpeHaW, Npo3kcTpanoJupoBaHhwe ~ Ao 2005 roaa, M BOIMOXHHC
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CPpellHeKBallpaTHUeCKHe OTKIOHeHuA. TpeHI ¢ nepuoioM 220 JeT, OOHa-
PYXEeHHHNW B W3MEeHeHuAX YKM, 3HauuM Ha 12 YyPOBHE TIO F-KpuUTepHio ﬁ
ONHCHBaeT 88% HNUCNEPCHU MCXONHOro psga. Bropas I'aDMOHMKA ﬁ
nepuozioM 70 JeT B pafe YKM yBeaMuuBaeT NOJ0 ONUCHBAEMON IHC-
NMepcuk noO 91%. CrenoBaTelbHO, Mbl MOXEM MpPEANOJONATH, YTO B W3-
MEHEHMAX YKM uMelTcs KoleGauua C 220-JNeTHAM NMEepUONoM, Ha doxe
KOTOPHX TIDOMCKOAAT KoJeOAHUA C nepuonoum 70 ner.

A h, v/ron
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Puc.5.10. HaMmeHeHMe ypoBHi KacnuAckoro Mops.
1 - UcxXopHL?A pan., 2 - rapMoHMKa C nepuoloMm 220 ner,3 - rap-
MOHHMKA C nepuoaod 70 neT Ha ooHe 220-18THUX KONe6AHUNA.

TakuM oOpasoM, BocXondiled BeTBU 220-IeTHero UUKIA B DHIE
0P CcOOTBETCTBYET HHUCXOMNfAWAS BeTBb B pAnax (GopMbi LUPKYAALMH W ¢
YKM ¥ Bocxousiuas BeTBb B paANle dopmbl UMpKyJAdlud E. KoJebanus e
nepuosoM 70 JeT B pAxe &P HaAXONATCA B NPOTHBOPA3e C TAKHMMH . KO-
NeGaHnAMM B pAlie NOBTOPAEMOCTH GODPMbl UMPKYJdalUMyM C ¥ CHHXPOHHW C
Kone6anusaMH YKM. ClefoBaTeNbHO, YBelWUeHWe TIOBTODSEMOCTH 3S0-
HAIbHHX MpoleccoB (W) OJJHO3HAUHO BeleT K pPOCTY YDPOBHA Kacnuda, a
yBeJWUeHWe MOBTOPAEMOCTH MepUIMOHANBHHX TnpoueccoB (E w C) - K
ero TOHMXeHwo. Takaa CBf3b BMNOJHE OOBACHWUMA - DOCT NOBTOPAEMOC-
™ QOPMH LMpKYJAAIIMM W O3HauaeT VyBeJlWUueHWe [epeHoca BJAAKHOI'O
BOBJlyXa W3 ATJIAHTHKH B PAHOHH BoZOCOOpa peK, (OpMUPYIOLIMX YpoO-
BeHb KacnuMhcKoro Mopsd, & pOCT NOBTOPAEMOCTH GOpPMh LMPKyJasauud E
COOTBETCTBYET VYBEeIWUYEeHHID UKUCJia JIHeW C aHTHUMKIOHAIbHHMU NOJsAMU
B paRoHe Bozocbopa. POCT MOBTOPAEMOCTH (GOPMH LIMPKyJALUM C BeleT
K BHXOAY LHWKIOHOB C ora B pavoHH (GopMUpOBAHMA CTOKAa p. Bodara,
HO B 3ABUCUMOCTM OT PaSHOBUAHOCTH GOPMB LUMPKYJSLMA C VBJIAKHANT
Ci QTHelbHNe PAWOHH 06acceiHa. BiWigHWe NORTOpHAeMOCTH AToH OopME
UMPKYAALUMK Ha YpoBelb KACIMf “HAUMTeNbHO caadee,ueM popM W U E

AHAIMS NAHHWX 1O VPOBHI KACHHA nNporopMacs 6es yuera aAHTPOS
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HD[:EI_-IHHH GaKkToOpOB, TaKUX Kak U3BATHE yacTy pPeyHoro CTOKA Ha XO-
3AACTBEHHNE HYRIH W YMEHbUIEHHEe BHAMMOro Wcnapenus
TAHOW [JIEHKH, MOKPHBaUeH Gonbmue niomanu NOBepPXHOCTH Kacnus w
nepekpuTHsi Kapa-bBoras-Tosa. Ho pesymbrary nposepkn ua He3aBucu-
MOl BHIOODKE TOKa3aJy YNOBJIETBOPUTEAbHYI YCIIEHHOCTh TPOrHO30R
no-BUIAMMOMY, YKazaHHbe 3ddeKkTH yacTuuno B3aUMHO noramalorcs, l

TakuM OOpa3oM, AaHaNW3 W3MeHEeHWS VDOBHNA Kacnuiickoro wops
nokasal, UTO €ro YpOBEeHb IO HACTOAWEro BPEMeHM B OCHOBHOM 3aBH-
cUT OT LUMPKYJIALMM aTMocdepl B paiioHe BOMOCOOpa, KOoTOpas, B cﬁun
ouepelib, 3aBUCUT OT IeJMOKOCMMYECKHUX (BaKTOpOS.

Becb AaHalW3 W3MEHEHMH YPOBHA Kacnuilckoro Mops MPOBOAMKACH
HA Marepuane 3a Tepuon  1879-1979 romos, clenoBaTensHo, nepuon
1980-1990 TOAB MOXHO pAaCCMaTPUBATH Kak He3aBUCHMYI BHOODKY .
CpelHeKBapaTHUECKass OWMOKA NMPOrHo3a W3MeHeHWA YpOBHA Kacnmiic-
Koro Mopsa 3a 3TOT NMEPHOA COCTaBUia 27 CM NpPH 3aaHHBX BO3MOXHHX
cpenHeKBaANpPATHUECKUX OTHKIOHEHUAX 29 CM U eCTEeCTBEHHOW W3MeHUMn-
BOCTH 122,D CM.

JKCTpanoNdlUnd BHEJeHHbBX TPEeHNOB M NPOBENEHHHWA aHalu3 MoKa-
3HBaeT, UYTO VpOBeHb Kacmnug no 1998-2000 roma 6yneT pacTH B
cpellHeM HAa 8-9 CM B I'Oofl, 3aTeM HACTYIUT T[epuol CTAaGWIN3aluH,
Korpa CpelHUHd pocT YPOBHA OyaeT He3HAUWTeJbHHM, a C¢ 2025 roaa
nociefiveT NOABEM, KOTOPHU NPOAJWTCA NpUMepHO 10 2060 roxa.

33 CueT Hed-

5.7. Haﬁeueune COMHEeYHON pamHaiMM no Y30eKHcTaHy

CollHeyHaa panuaiiud dABadeTcd TI'JaBHHM HWCTOYHMKOM TeNJA0BON
3HEPPHM [OYTH ,iJg BCeX NPUPOAHBX MPOLECCOB ¥ ABAAETCHA ONHUM M3
OCHOBHHX KJAMMATOOGpa3ylomMX (akrTopoB. B cBoio ouepelib OHA B 3Ha-
UUTENbHOW CTeNeHu 3aBUCHT OT ATMOCHepHbX NPOLECCOB, HATPHMED,
OT O6JAYHOCTH WKW NPO3PAYHOCTU aTMocdeph.

B paGoTe aHaIN3MpORANNCH M3MeHeHWs BO BPEMEHW CIENyWInR Xa

DAKTEDUCTHK COJHEUHON panuauqi. lpaMaf CONHEYHAN panuauua - 3T0

COMHEuHAR pANMAIMA. NOCTYHalNad HA JedTelbRyl NOBEPKHOCTD B HH

e yyka napanieabHbX Jyded, UCXORAUNAX HenncpEHCTBEHﬁO OT AUCKA
Comnna.  PaccesHHad panyauus - 370 Ta 4acTb COJNHEUHON pallAaumni,

KOTOpaA NOCTYNAeT HA 3eMHYI0 OBEPXHOCTh CO BCEX TOHEK HeGecHOro
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CBOIa mocle paccedHus B armnchepe. Cyuuapﬂaﬂ pauuauua no-
KashBaeT OOWMA  NPUXON CONHEYHOA panMalM¥ HA TOPH30HTAND-
HY0  TOBEPXHOCTb. PagualMOHHHA  OajaHlc npeAcTaBIAeT COOOR
alreOpavyecKyilo CyMMy TDUXOAOHHX U DACKOIHHX cucwannﬂnmnx na-
AnalmMu /'74/.

B paboTe aHaAlW3WpPOBANUCH W3MEHEeHMs cpenﬂeuecﬁqﬂux XApaKkre-
PHCTHK COJHEUHOMW pa.uvauuu Ha 7 craduusax (Taxuaram, TémHEHT, Khi-
shaya, TepMesd, QepraHa, Kapakammakud, Tampn) 00 4 UEHTDANDHHM
MeCrlaM KIMMATHUECKHUK Ce30HOB (fiHBaph, anpelb, Wojib W OKTSOpPb)
N0 CpOKaM HalbJoHeHWH B 12 u 30 MHH.

llo 3HaUeHHAM pacCMATPUBAEMbIX XAPAKTEPUCT.4 OWIM CHAauyala Bh-
YHUCIEeHH YCJOBHHE CpelHeroJJOBHe 3HAUEHHUA TYTEeM OCpellHeHUd Me-
CAYHHKX JaHHWX. J3aTeM OblIO MOJYyYeHO CpelnHeroAoBoe 3HAauyeHue Nad
YgOeKkucTrana nyreM OCpelHeHMs CpPelHerofOBHX NAaHHHX COJHEeUYHOW pa-
NLALMM 1O 7 yKA3aHHHM CTaHIMAM. CJelioBaTelbHO, HaM¥ AHAIU3HMPO-
BAIMCH XOpOWO CrJaXeHHHe XApAKTEPUCTHKH COJMHeUHOW paiualmu. Ha
puc.5.11 npuBelieHH W3MEHEHWS OCDEeAHEeHHHX XapaKTeDUCTHK COJHeY-
HOM paguauuyd no CpenHeld A3MH.

AHanW3 NpAMOM COJHEYHOM panvaliuu, TPHUXOAANEH Ha NepleHAu-
KYIAPHYIO JyuyaM [OBEPXHOCTbL, MOKA3WBaeT, UTO HAWOOJbUWE 3HAUYEHMA
HaOmonaauch B MepBOM NojoBMHe 60-X TOAROB M, HauWHAA CO BTOPOH
[IOIOBUHH, TPOUCXOAMIO YMeHblleHWe MNpAMOW panuallii N0 TEepEOod To-
IOBMHH 80-X TI'OJIOB, 3aTeM HaualCsd POCT, KOTOPHW TNMPONOJIMAETCH W B
HacToslee BpeMA. OTO M3MeHeHWe NOCTATOYHO XOpOomO ONWCHBaeTes
'apMOHHUECKWM TpPeHAOM C nepuonoM 35 JieT. BuieleHHH TDEHN ONH-
CHBaeT 737 IMCNepCHy¥ MCXONHOTO pdAlla M 3HAuUMM Ha 1% VYpoBHe IO
F-KpPUTepHO.

B pafax paccesHHOHM panuallid NMPOUCXOAMA POCT C Hauala Hab-
mofeHuu. OH XOpouwo corjacyeTcsi C TPEHAOM C IepuosoM B 70 JerT,
KOTOpHM ONUCHBaeT 587% NUCHEepCHM UCXONHOrO psiia W 3HAUMM Ha 12
YpOBHE MO F-KPUTEpHo.

E W3MeHeHMsi . CYMMApHOW panvaluy, NpuXoAdilled Ha TOPW30H-
TalbHYW NOBEPXHOCTH, TaKkKe BbeJeH TDeHHL C NePUONOM 31 roag, HEOS
TOPHI ONMCHBAeT 547 JMCNepCcuMy UCXONHOTO psja W 3Hauud Ha 14

ypoBHe N0 F-KpHTEpHO. 3a nepuosi HabJoneHWH HaubGoJbline 3HaueHWwd

CYMMAPHOW panpauMd  Hal wojaiuck B 60-Xx  Troiax Cc  NOoCJAeAyoiliM
yMEHbUIEHIEM N0 KOHUA 70-X

116



B u3MeHeHHAX DallHallAOHHLIO OallaHca Takwe O OOHapyxen

rpeHll C TNepuoloM 32 rofia, ONUCHBaLmMK 46% NUCTIEPCUM UCXOMIHOTO
pAa W BHauUMMHIE Ha 20Z YpOBHe MO F-KpuTepuw. HauGombiee sHaue-
e DANMALMOHHOTO OalaHCa HaOmonalmoch B 60-X rogax, savew -

yMeHblleHHe 10 KOHUA 70-X TONOB ¥ POCT, KOTODHH HAGMORAETCH W
g HacTosmee BpeEMd.
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Puc.5.11. MameHeHHe nNpsMoA paavauur (a). paccesHHOH (6).
cyMMapHo?d (B) M palUalUMOHHOro 6anaHca (r).
1 - ucxonHufA psn. 2 — BHAOEJEeHHHN TPEeHA.

TakuM o6pa3oM, NpOBelleHHH! aHAIN3 NOoKa3hBaeT, YTO B H3MEHE-
HUAX XapakTepUCTHK COJHEUHOW DANUAIMM UMelTCA TPeHIH. OlMCHBac™
MHe BpUKHEDPOBCKUM IMKIOM 35 JeT ¥ NepuoAWuHOCTBIo 70 JET (pacce-'
ARHAA pamuaums), OOFApYKEHHOM B pALAX, XapaKTepU3yliluX HSMEHE=
AU TNOOANBHOTO U perMoHAlbHOIO KJHWMarTa.

3a uccnenyeMuil EepUON BPEMeHW He HAGHONANOCh HWSMEHeHWA B
CBeTMMOCTM COJHLA, CJAefioBaTelbHO, Bce W3MEHEHWS XapaKTepHCTHIK
COIHEYHOW pamualun B Y3GeKHCTaHe CBfdaih C M3MEHeHWdAMH B STMOCT
epe (Mpo3paysocTh, obJiauyHocTb) . [po3padHoCThb arMocheps 38BHCHT
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OT aspo30Jiel NMPUPONIHOIO M AHTPONOTEeHHOrO XapaKkTepa, a o6jay-
HOCTb, T'JiaBHHM 00Opa3oM, OT LUPKYJALUMM aTMocheph.
H3aMeHeHUe KOHIEHTpALIMM aspo30Jed NMPUPOAHOI'O XapakTepa 3aBu-
CHT OT KOJWYEeCcTBA U WHTEHCUBHOCTM MBUIBHHX OYypb, T.e. OT LUUPKY-
Jauuu  atMocdeps M NOACTUAANMEN NMOBEPKHOCTM, HO pAAH NMOBTOpPAe-
MOCTH NHJbHHX OYph HEOJIHOPOMAHH K3-3a U3MEeHEeHWA MeTOIMK HalJome-
HUA. KOHIIeHTpAalus a3po30Jie TeXHOI'eHHOr'O IpPOMCXOXIeHWs B aTMoc-
bepe mMMeeT TeHIEeHUWO MOCTOAHHOI'O pocTa (CorjsacHo MHOTMM WCTQY-
HUKAM), a B XapaKTepUCTHKAX COJHEeUHOM palMaluMy TAKoW HalpaBlleH-
HOCTH He BHABJEHO. Bce 3TO He MO3BOJAET INOCTATOUHO HalleXHO MCC-
JIeNOBATH -BINAHKWE a3po30Jied Ha uccyenyembie XapakTepUCTHEW.

KpoMe TOro, mNO MHEHM0 aBTOpa, JOJXHA CYUWEeCTBOBATb TECHAs
CBfi3b M3MEHEHUS XApaKTepUCTHK COJHEUHOW panualuy C 00JayHOCTbi,
C uesnbl0 MPOBEPKM 3TOW IUnoTe3s ObJy NMpOaHaJWM3MpOBaHh PAAH OC-
pDelHEHHHX 3HAYEHWH NPAMON COJIHEUYHOU panuaumu u paccedHHOW paliu-
AllMA, KOTOpHE BXONSAT COCTABHHMM UACTSAMM B ZIDYT'Me XapaKTepUCTHKY
COJIHEUHOM pamuaumu, B [lpuapansbe (Kapakainakus, Taxuaram) COB-
MECTHO C pAlaMy MPOUOJXUTEJHHOCTYH COJHEYHOrO CHUAHMA M UMCIa fAC-
HHX OHe#l mo obmei obaaunocT (Uypyk, TaxuaTam).

Ha puc.5.12 npuBelleHH W3MeHeHUsa TpAMOM panvauuyd ¥ npo-
NOMXUTEJbHOCTY COJHEUHOro CHsAHMA B payone [lpuapaibd ¥ BHAEJEH-
HHe TDeHAH C NepuonioM 35 Jer. ' |

S:HHTKHE L . 4
1,0F a) 2601 6)
0,9t
230}
0,81
0,7 ; : ; : 200 : . ; X
1950 1970 1980 - 1960 . - 1370 1990
e 1
£
. Puc.5.12. MaMenenue npsaMON paauaiyd (&) M APOAOAXUT CNHHOCTH
~ONHEeYHOro cudA. 1 (6). -
1 - UCXOMHHRA Psi., 2 - BRAEJNEHHHA TREeH.

W3 pUCYHKA BUIHO, UTO MHOroJerHue  N3MeHeHW: npAMOT!
i U oo uKHTEdbHOCTM COAHEUHOrO CHAMMA CHMXPOHHM, GHSY




3aTelbHO, 4YeM OOJiblle NMPOAOJJMHTEJbHOCTb COJHEUHOIO CHAHMA, TeM
Iblle TNPUTOK HAa 3eMHYK TIOBEPKHOCTH TNPAMOW COJHEUYHOW panualui,
2, YBeJMUeHUe uucla NHEW C HUXHeW O0O0JAYHOCTLI0 BelleT K YMEeHb-
{0 MPAMONA COJHEYHOW panualuu.

Ha puc.d.13 npuBelleHb W3MEeHEeHHWd paccedHHOW panualudd W
~Jia ACHHX OHEeW OTHOCHTeJbHQ obmew o6JauHocTu. Kak BHIOHO, KO-
DAHUS 3THUX IBYX XapakKTepUCTHK NPOMCXOAAT B lpoTuBOdase, T.e,
\ MEHbIE UMCHO SICHHX OHEeW, TeM Oolblle pACCesHHas palualys .
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Puc.5.13. HaueHeHMe paccesHHOA paijvauuMd (a) U USMeHeHUe
YUCJA FACHHX OHEeNM OTHOCUTEeJNRHO O&llen o6JadHoocTu (8).
1 - HCXOOoBHLIA pdAd. 2 — BLOENEHHLNA TpEeHD. '

Takum 00OpasoM, TMpOBeleHHHW AHAIW3 MOITBepXiaeT HaAlWuue 3a-
"MMOCTH XapakTepUCTUK COJHeYHOM pandaudy oT o0JauyHOCTH, CHe-
3aTeJIbHO, OT aTMocdepHuX mpolleccoB Hal CpelnHed A3uen.



BAKAKMEHME

B npepnaraeMol  KHUre TMpuBeJileHH pe3ylbTaTh HCCAENOBAaHAR
NPUUMH W3MEHEeHUs KIUMaTa B COBPEMEHHYK 3MOXY MOCPeACTBOM aHalu-
33 BpeMeHHHX DHIOB, X3pAKTEPU3YNIUMX eCTeCTBEeHHHE KAUMATOOOpasy-
‘omue GakTopd. C MOMOMBI0 MONEAM LHMKAMUECKHX KOMIIOHEHT HCCJAeNOLa-
JUCh XAPAKTEepPUCTHKM IA00ANbHOrO ¥ perMoHalbHOrO KAUMaTa CpenHep
A3zuu. [loKa3aHo, UTO NOMHHMpYOIMM (GAKTOpPOM, BJHANIMM 1:3 U3MEHE-
HMe CpeIHerofioBOM NMpHU3eMHOM TeMlnepaTypu BO3NyXa CEBEPHOIO IOdy-
mapus, SABAFETCA YCHIEeHHe MAM ochalbleHue MEXIMPOTHOI'O OOMEeHa.
[IDOMCXONANMI pOCT CpeiHerofloBON NpU3EMHOR TeMnepaTypH BO3[yxa
CEeBepHOro NOAymapus B HacTofllee Bpema Takke B OCHOBHOM CBHSaH C
HAGMORANMMMCH  YCHIEHWEM MeXlMpOTHOro OOMeHa BO3AYHHHMHA MacCam
B CEBEpHOM MNOJYMapHH. ;

B p.Jax W3MeHeHWs CKOpPOCTH BpalleHHdA 3eMIy BOKpPYI CBOeW OCH
M B DANAX, XapaKTepu3yolMX H3MeHeHWe KauMaTa CeBEpHOrO Nodymlia-
DHfi, BHIEJ_HH TPeHIH, ONWCHBaeMbe I'apMOHHKaMV C n~puonavv 220 K
70 neT. IIpOBepKa pa3spabOTAHHOM KOHLEMUMH M3MEeHEeHUH KIMMara ce-
BEDHOTO TOJAymApus Ha HEe3aBHCHMMOM BHOODKe 3Aa NEepHOA 1970-1990
TOIOB NMOKAa3ala, uTO YCHNeWwHOCTh NpOryJ30B CpelHerofiloBO# MNpH3eN-
HOIl TeMIepaTyph BO3[lyXa CEBEpHOro NOoJymapud, NOBTOPAEMOCTH dopw
IMpKYJAUMYM BaKreHreuMa-I'vpca 3a 3TOT NepHOA AOCTATOYHO BHICOKaA.

C MoMompbl0 MOAedu UMKIWUECKHX KOMIOHEHT npoaHan3upoBaii
TaKKe DANH, XapakTepusyomye #H3MeHeHHe DEerdOHAIBHOrO KJIUMAaTa
CpellHel A3uM: CpefHue Temneparyps BO3AYXa Y MOBEPXHOCTH SeMIu
33 TON W N0 NONYTOAMAM; TONQBHE CYMMH JCANKOB; XapaKTepHCTHKH
Tépmnueenux pecypcoB; BOIHHe peCypChl E 30HE bopMUpOBaHUa DeEK
Cupnapbsd ¥ AMyZapbs; YPOBHU T'OPHBIX 6eCCTOUHHWX 03ep W YPOBEeHb
KacMiicKOro Mopsi; TJALMOKJMMATHUEeCKUe NOoKa3aTeNH JENHMKOB; Xa-
DAKTEePUCTUKM COJHEYHOW pajaualny 1o Y36eKUCTaHy; TWIIN CHHONTH®
YeCKux npoueccoB CpenHed A3uyu. B pe3yjbTaTeé TaKOFO ycclenoBanti
B pAllaX KIUMATAYECKUX XapakTEPUCTUK BHAEJEHH TPEeHIH, OIMCHBAaE"~
MHEe TapMOHMKaMu C mepuomamu 70, 35, 22, 17 1 12-18 Jer.

[poBejieHHas NMPOBEpKa KJAMMATHYECKMX TPOIHO30B MO ppmmi}"
Cpenuas A3ust, TIOAYYeHHHX MOCPEACTBOM 3KCTPATOJALMM BhiieJieHHHA
TPeHNOB HA mepuoa 1981-1990 ronoe, noKazana JAOCTATOUHO Bucﬁﬂm
srAnSINMUSTTERE TTDOTHOSRA i




B KHWI'e NpefcTaBleH pervOHANbHHN CLieHapuil U3MeHeHWs KJIMMaTa
CpenHed AsuM no 2005 ropa.

B uenoM no CpenHeasuaTCKOMY DerMOHY OXMIAETCA He3HauuTelb-
HOe TIOHMMEeHWe NPU3EeMHOW CpelHerofjloBON TeMmiepaTyph Bo3ayxa. Tep-
MUUeCKHe pecypch K 2005 rofiv B CcpefilHeM U3MeHATCHA He3HauuTelbHO.
l'omoBHe CyMMH OCAafiKoB 6yayT yMenHbmarscad W K 2005 rojy oxmnaeTcCH
X 3HAUeHWe B cpelHeM Ha 5% Hume 6a30BOM HOpMH (1951-1980 ro-
Iu). Bo3spacTer o6mas NMOBTOPAEMOCTb TUIIOB CHHONTUYECKUX Nponec-
COB, T.e. G6yleT NPOMCXONUThH OoJiee yacTad CMeHA NOIOAHHX YCIO-
BU. CymecTBeHHHX W3MeHeHWW B I'OpPHOM OJelleHeHWM IlaMupo-AJad H
CeBepo-3ananHoro TaHb-lllaHg Kk 2005 rony He OXWIaeTCH.

TakuM 0Opa30M, U3MEeHeHWd XapakTepUCTHK KiauMmara CpenHed A3HM
10 2005 rogma 6ynyT NMPOMCXOAUTH B Mpefiellak €CTeCTBEHHHK KoJeba-
HUHA.
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BasoBre HOpMM (1951-1980 romm) u HOpMH, paccmﬂnﬁua 3a BeChb
NEepHOX HaOmomeHMA, AAT YCTOWUMBHE NEpPEeXONOB CPEHHECYTOYHNX
TeMneparyp BO3AyXa uepe3 5°C BecHOM M OCEHbN MO CTAHIMAM

Cpemvelt Asmm
Hopwmbl
CTaHuus BEeCHa OCEeHb
6a30BHE | 332 Bech |6a30BHE | 3a Bech
nepuon nepuom
TamkeHT 2.03 1.03 ° 20.11 23.11
Bo3cy o0.02 24.02 25.11 ‘EZ5 0%
Ixuzar 2o.02 26.02 -26.11 2811
CepoapnA 27 .02 26.02 ec.11 2014
CamapkaHn .02 +-28.02 26,11 23741
CaHzap 3.03 7 6 e fu | 20.11
Hypara 3.03 4.08 ‘23:14 or .11
I'annaapan 3.03 B. 03 - 2d. 1 19.14. 3%
HapuMaHOBKA 28.02 =08 2811 21. 1
bByxapa 2.03 1.03 23.11 o1 14
Tambl 3.03 46038 -.22:11 19. 11
AKGanTan 4.03 03 . 2031 19.11
Hapou 20.02  23:02 6. 11 29.11
HaManras 1:)38 . 287 .02 e b S
KacaHcau S. 083 = 2108 = 12011 22
AHIVXAH 1.08- =28.02 2014 20.
PeNlueHKO 1.083 28.02 2011 19.
KoKaH1 108 . 28:02 2 20. 18 20.
deprasa 3.08 28.027, 21,11 «2i%
BaucyH 2.08 -« 4.03% 123. 11k oAl
Tepmes 22.02 19202, . 26.11 o
Kapuy 16802 18:02 ° 27.11 2
HlymaHbe 1702 18.02 508 2 MU 5.
llaX pUCTAHCKUN nepeaaﬁ 23.08 " 20005 2709 268
Kyaso , 9.02 10.02 =8 18 8.
Kypran-TioGe 9.02 9.02 e3vlid 20.
AUBaIX 7.02 '7.02 il 6.
MpXT 6.05 4.05 210 e
Myprab 15. 05 13605 = 2o 0a " waa.
Xopor 26:03 , 2508« =56.11 6.
AlIradAT 2302 21,02 812 " Hds
JlalmxoBy 3 15:08 15:08 26:11 . 87s
JarmiJ 6.03 6,08 - 120,449 18
Jlaprasara 7.03 n6.03 28.11 1
Yaplixes 24.02 22 .02 2b.11 23 12
PeneTek 20.02 19.02 512 2.1 1
e W P sl 15127 i 12

FaxaplieH
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[Ipononxerue maods. 4

HOpMEI
CTanumsa BeCcHa OCeHb

0Aa30BHe | 3a Bech | 6a30BHEe |2a BeCh
nepuon nepuon

KH3HI- ATpeK 8.02 9.02 8.12 6.12
bBanpaMait 17.02  18.D2 1. 08 et 11
TenxeH 18.02 © 18.02 3.12 3.12
EnoTeH 16U " 1502 30.11 A I |
TaxTabazap 3 B o g9.02 1802 s 12
['yurs el 02 2000 S Tlaeaetths 17
BuIKer 1903 19,03 6.11 .11
Tanac 31.08 “30r08: 31.1Ch 29T
[lpxeBaAlBCK 4.04 .04 21, 3Es 2tk 10
Teo-Amyy 1.06 e.0b 10.09 10.09
CyyCcambp AT T S Ty 1.10  30.09
HapuiH 6.04 6.04 20.10 19. 10
Aprna 1205 4805 © 18 by 13.09
Ixanan-A6an 9.03 908 18dlgsdr 11
Capu-Tam 27.0b 27 .05 19.09 19.09
Tacaula o

Bazorwe HOpMH (1951-1980 rogmu) M HODMH, pPaccuUMTaHHHEe 332 BeCh
nepron HaGanaenMA, HAT YCTOHUMBHE NEepPeXOfOE CpeAHeCYTOUHHX
TeMnepaTyp BO3AYXa yepes 10°C BECHOA M OCEHBR MO CT HIMSAM
Cpemueit A3wi (HOMepa RHe# OT Hayaaa roaa)

HOpMH

CTaHluA pecHa OCEeHb
6a30BHe | 32 BeCh |0a30BHE | 3@ BeCh
nepydon nepyon
o 03 24,08 80,10 58,10
ﬁgﬁggﬁ 27.03 24.03 1Y ™81.40
CupnapbA o603 26.03 28.10 28:10
CaMapkaHn 27.03 25.08 29.10 -EQ.iD
CaHzap 31,03 891.083 :26:10 ° 26.10
Hvpara o9 03 28.03 27.10 27.10
I'anngaapan 96.083 -28.03 281U #£0.10
Hapumanorka 29.083 28.03 EB.lU 27.10
Byxapa o9 03  26.03 27.10 28.10

§ 7}y



[IpoZoameHue maod. 5

3

Hopuu
(C'raH1ng BeCH4A % OCEHb

5a30BHE | 32 Bech | 6a30BhHE | 34 BECH

nepuon nepuol
o 03 27.08 27.10 26.10
EﬁgggTan 59 03 30.08 26.10 g5.10
Hasou o5 03 25.03 31.10 30.10
HamaHran oA 03 22.08 .16 29.10
Kacancaun oa 03 27.08. g8.48 29.10
ARIIAXAH oy 03 - 24.08 380.14Q 29.10
DeueHKOo 55 03 24.03 28.10 30.10
KoKaH] oj 03 - 21:08  28.10 29.10
depraHa 98 063 24.08 2010k 1l
Ban_VH o8 03 28.03 28.10 28.10
TepMmes 16.03 16.03 0714 g
llepaban 10.03 10.083 16.11 17.11
yprexu o 03 28.03 . 22:10 28.10
Kapmu o408 . 21.03 » alsii . guli ]
IyuaHte 18.08 18.03 Oy | . 11
llaxpUCTaH-KUNA MepeBal 6.07 65.07  21.08 20.08
Kyasb 12 .08 1803 13.11 13.11
Kypras-Twooe 12.03 14.083 8.11 7.1
AUBAIX 1008 - 12208  3e-11 1313
HpxT 1208 1650 7.09 6.09
Myprat o166 £21.08 20 08 s8-8
Xopor 17.04 16:03 . 1710, Feail)
Auratdar 18.03 19.03 /il . | B 44
JalXoBy 3 30.03 3068 23.10° 23.10
Yarua 20.03. -30:03. - 28.10 27.10
llapraHara 2h 03 20.03 e . 14 24.10
Yapnxen 24.03" 23.803 2 | 31.10
PelneTer 19.03 20.03 b. 11 4.11
BaxapneH 20.03 19.03 g8.11 6. 11
Ku3LUI- ATpex .03 24503 14. 11 14. 11
bavpaMéank 1203 16,083 0.1k 8. 41
TenxeH 103 - 1688 12 .41 9.11
EJioTeH 16.02 16.03 6.11 4.11
.TaxTabasap 16.03 16.08 8. 11 8.11
I'yiru 23.03 24.03 6.11 4.11
EuMllKeK 7.04 7.04 18.10 17.10
Tanag 17.04 16.04 2.10 3.18
[pkeBaIhCK 30.04 29.04  30.09 29.09

Teo-Amyy 28.04 17.04 12.08 14.0888
Cyycamup 24.06 28 05 7,09 6.09

HAPWK 3.05 1.06 1.10 30.08 =

Apna 0.07 6.07 20.08 20.08
Aadan- Adan 29.03 28.03 30 10 SO
Laph- Taw 4.07 6.07 20.08 20.08



Tafauna 6

BazoBse HOpMM (1951-1990 romu) M HOpPMH, pacTuMTaHHWHe 33 BeCh
nepmol HaOnnmeHWA, HAT YCTONUMBHME MNEPeXOHOB CpexHeCYyTOUHHK
TeNnepaTyp BO3AYXa yepe3 15°C BecHOR ¥ OCeHbW N0 CTAHIMANM

Cpemnell A3amn
HopMhi
CraHumda BeCHa OCeHb

6a30BRHEe | 332 BeChb | 0Aa30BHE | 32 BEChb

nepuon nepyon
Boacy 13.04 11.04 5.10 6.10
Ixu3aK | 13.04 11.04 65.10° Af.38
Cupaapbd 13.04 13.04 .10 . Syik
CaMapKaH 16.04 13.04 4. 1008010
HaBou : 11.04 11.04 4.10° :5.10
HaMaHTr aH 10.04 10.04 6:167. .. 7:.10
KacaHcau 16.04 15.04 %468 <4410
AHOURAH 11.04 11.04 5.10 6;:1U
PenYeHKo 11.04 11.04 5. 10: s+ 518
KoKkaHn | 10.04 Q.04 h.10  G:48
deprana 14.04 12.04 .10 4.10
llepaban 1.04 o 04 22.10.24.10
Yumban 20.04 20.04 25.09 27.09
YpreHu 15.04 13.04 1.10 e8¢
Kapmu 10.04 Q.04 9.10 2640
NymaHte 14.04 14.04 14 . 10 83510
Kyaao 10.04 004 20.10v 21.10
Kypras- Tio6e 8.04 8.04 15. 10. adl
AMBanx 4.04 3.04 17.10 #8810
UpXT 19.07 19.07 15.08 15.08
Myvprao gn 0F - 22.07 7.08 8.08
Xopor 17.06 16.05 2.10 - g1 [0
Amradar 7.04 7.04 17.10718.:30
Tamay3s 15.04 13.04 3,107 . +5:40
Yarua 14.04 14.04 11540 1l

Jlaprasara 11.04 17.04 8. 1006l -

Yapnxen 7.04 .04 10.10 d4%98 -
Penerek 6.04 5.04 - 18.10 "14.10
BaxapjlieH 8.04 6.04 19.10 20.10
Ku3bJ- ATpeK 8.04 .04 22.10 =280
BanpaMalt 4,04 .04 17:10 _1ad8
TenxeH 2.04 2.04 - 21.10 20
EnoTeH .04 6.04 13.10 1310
Tax.abazap 7.04 5.01 19,105 18350
I'yirs 12.04 13.04 10.10 10.10

o
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Tadaunys 7

bazonune
| HOpPMM <
(1951-1980 romu) w HOpMH, pace
. YHTaHHWe 33
BeCh

NevHox Hab
ﬂm::::H' AT NOCAeRHMX BeceH
PO3KOB 1O CT | HHX M nepBux
dHITHAM ﬂp&ln X OCEeHHHK
- el Asum

140

BeCHa
6a30BH e
e|3a BecCh|b¢

TallKeHT nepuon 6a30BHIE | 38 BeCh
Txu3aK | 2703 27.03  2.11 . 2
Chpnapbs . _ 20.03 22.03 31.10 27,10
CaMapkaHn 20.03  20.63° 7,11 31.10
CaHzap E '8d 26.03 17.10 31.10
I allapa o or oo 31110 30,10
HapuMaHoBKa e 2,04 '22.10 50.10
Tamy 5.04. 5,04 e 20 i
ArGanTal 25'03 23.08 29.10 It
HaBou 3 03 56 03 25.10 28.10
HaMaHrax 2208 - 250 74,10  16.10
KacaHcan 15'03 23.03 19.10 240
AHIIXAH 21. og 13.03  9.11 w4
KokaH]| 18.03 17.03 S 14 32-10
deprata o 20.03 b.11< & -0
llepadan 1403 17.03  80.10 1.10
Yumoan 3'03 18.03  B5.11 é'li
ypreny 3 04 2802 - g1l 25.11
Kapuu 29.03 8,04 11.10 13'16 r

yliaHoe BRHE o T 21.10
e 0 Ao ol Hh

CKUV : ' :

CaHI'MCTOH il it 4.32 13'8% 11.11 1%.}%
- KoMcomMoJatall o508 LR 14.09
llaHropa 26.03 34'04 5.11 3.11
Kyaiio 15.03 1?’0% 15.11 - 13.11
Kypras- Tiooe 11.03 12.03 12.11  10.11
Napxap 10.03 12.0 26.11 23.11
ARBATIX O 14.11 1301
Myprao 29.05 1.0 1.8 8.4
i3k R3bR o10n 2100 20.08
AT ADAT 5 04 i 04 E.Dﬁ £5.08
JlaxOBY 3 11.03 13.03 5'10 7.10
Yarun 31.03 31.083 3% 3'16
_ 5503 28, 24.10 23.1

03 28,03 24.10 24.10




[lpoyoaxeHue mada, 7

HOpMbl
CraHuud BeCHA OCE&Hb

BA30BLE | 3@ BeCh |0A30BHE |34 BeChb

- nepuon nepuon

JapraHara e 2HNOS R 08 20,10 19.10
Yapnxes 1803 18,03 4.11 91
PenereK 26.02 £5.08 . 14.10 17,10
BaxapneH PO S 14 O~ 114 1491
Kepku - 1038 TTE8 o 6.11
Kusnii-ATpek 5.03 K .03. 211 =Nae 11
BanpaManhl 14.08°  15.03 b.11 3. 11
TenxeH 10.08 714 .B3 #1111 7.11
EnOTeH 16.03  18.03 a:11 1 a0.10
TaxTabasap 18.03 16.03 4.11 ; e |
I'yurs 29037 23.03 28.10 "1 26.10
Buukex 11.04 10.04 12,10 113.10
Tanac 28.04 29.04 27.09 28.09
Kaparan _ 5.04 5.04 2.10 1.10
Teo-Amyy 1204 " H15. 06 4.09 4.09
Cyycamulp : .04 8.06 21.08 19.08
HapuiH ' 28.04 30.04 2.10 1.10
Apna : : 19.08 3.04 4. 11 18,10
xanaj-Aoan 20.03 19.03 8.11 o |

aph-Tall 5103 7.04 25.10 12.10
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Puc.ll.2.1. a) CpenHue MHOTONESTHUE DNATH HCTGHHBBDTG nepexona
CpenHecyYTOYHON TeMNnepaType Eo3savxa depea 0O C pacHOB,

1 - I nerana oeeppana, 2 - 11 nevxana geppans, 3 - [I1 nekana
oeBppand., 4 - | nerxapra Mapra. o - 1] nerana mapra.

6) CpeaHeKEaAnparTHyecKrkue oTHIOHEeHUdA, CVT.
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Puc.l.2.2. a) CpcilHMEe MHOTOJETHUE NarTh YCTORMYUROro nepexona
CPeNHECYTOYHOM TeMneparypel Bosavxa 4yepes 0 C O©CeHE.

1 - 1 nexana Hosiepsi.. 2 - 11 nekana Hosepy. 3 - 111 nekapa
HOA6! A, 4 1 nekana nekaepda., O - 11 nexkana acrkasps.

6) CrnelHeKBALDATHUYECKME OTKINOHEHUS, CYT.

14a



Puc.ll.2.3. a) Cpennue MHOroJNeTHME NATH VCTOMUMBOrO NEpexona
CPeNHecCyTOYHOR TeMnepaTyphl Bo2avxa uYepes S C pecHoOn.

1 - Il nexana deeppansa, 2 - 111 nexana aeepand, 3 - | newkana
MapTa, 4 - Il newana mMapra, 5 - 111 nerxana mapra.
6) (penHerRaNpPATHYECKUE OTKNOHENUH, CYT.

144
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Puc.l.2.4. a) CpepHue MHOIOJETLNS NATb HCTDPHEHsz nepexoia
CPENHRCYTOYKOR TEMNepaTypi DOSLvXa qe??iﬂg . ~*E?Ff;pa13
1 - JII nexana CeHTAOD. 2o %Exuﬂd—gﬁj};:ﬂh”hHﬁqépT‘JL“
oKTAEPSa. 4 - 111 newana QHTHnuﬂ. Dpire: 11 O AL ~% ”

6) CpenHerkBadpaTHUeLHE OTKNCOHEHMA, CYT.

145
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Pyc.N.?.5. a) Cpenune mHOTOALTHME NATH YCTORUMBOTG Nepexona
CREANGEVTOMHON, TEMNEPATYPH Bu3AVXa uepes 10 C BecHOR.

i1 » |1 nexana mapta, < - 11l nekana Mapra. 3 - 1 nexans
popeai. 4 - Il aekana anpend.

8) Tpepl KBaANpATHUECKHE OTHRIOHEHUA, CVYT.
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Puc.ll.2.6. a) CpeaHde MHOTrCJETHHME AaTH YCTOQRYUBOIC Nepexcona
CPEAHEeCYTOYHOR TEeMNepaTtyph Boaayxa 4Yepes 10 C  oceHbl.

1 - IIl nexana ceursepsa. 2 - [ newxana owrsaeps, 3 - 11 nerana
orTAGPA., 4 — [1]1 nerana okraeps. 3 - | nerana HoAGEA.

6) CpenHeKBALPATHYSCKHME OTKIOHEeHUd., CVT. :
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Puc . [1.2.7. a) Cpahrvé MHOTOJNSTHUE NATH VCTORUMBQRro nepexona
cpeanet YTOUHOR  TEMNepaType BO3NYXA HEepes 15 € Becion.
' ~ | perana anpess, 2 - 11 nexana anpens, 3 - 111 nerana

i
ﬂ!lpd-h}n‘. : '
6/ CparHeKBANRATHYHECKYe OTRICHEeHWA, CVYT.
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Puc.ll.2.8. a) CpenHWMe- MHOI'OJETHHE NATLl VC14AYMB I'O Nepexong
CPeNHt *VTOYHOA TeMnNeparTypel BO3LyXa depes 15 C ocelbo. '

1 = 11|l nekana ceHTA6pPsA. 2 - | gewan® okTaépa. 3 -~ |1 pexana
OKTHGEPHA .

6) CpenHeKBALPATUYECKUE OTICIOHEHUA, CVT.

149



Puc.M1.2.9. a) Cpeanue MHOTONETHME AATL NOCNSAHUX BECEHHHMX
2AMOPCoKOR .

"1 =1 nekana Mapra, 2 - ] lexana Mapra, 3 - I1] pekana
- Mapta., 4 - I nevana anpens.

6) CpelHerBalpaTuyecieye OTKJOHEeHUA. CyT.

150



Fuc.Il.2.10, a) CpenHue MHOTONETHHS LATEH NEePBHX OC&HHUX
SEaMoOpPoO3IKoOB ., 5

1 — .I AeKana oKkTaepd. 2 -.ll nexkana oKTsSepd. 2 = 111 pexana
OKTAEPA. 4 - |1 pekana Hos6psa, S5 - [T nekama Hoseps, 6 - [I] me-
Kala HOA6pA.

6) CpelHeKBPALpATHYECKHE OTKAOHGHUA, CVT.

151



K Hass Cenenommy,
HaHy. 2e02p. Hayx

KOPOTKONEPHONHHME KONEBAHMA KAMMATA CPERHER ASKM
M METOIMKH NPOTHOSHPOBAHMA

Penakrop C.M.HHaramoBa, KaHj. reorp. Hayk
Texuuueckunt penaxrop H.A.lleraera

HaepaHo Ha koMnboTepe B CAHMIMU.

llonnucano k neuatu 28.05.1996 r. DopMar 60x84 1/16.
Bymara oscethasn. [leyars O®CeTHAS. 20 -
Yi.M=n.a0. 6, 8, Jcn.ne4y.n. 8,8,

Tupax 300. 3akas 945.

Aanatensckun otnen CAHUIMM, Tvnorpagus [aasruapoMera PVe,
700052, TamkenT, OsceppaTopckas, 72.



