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BBEJEHUE

HccrnenoBanne n3MeHEHUsT TEMIIEPATYPhI BO3AyXa U aTMOC(HEPHBIX 0CA/IKOB
SIBJISIETCS OZIHOM M3 aKTyaJIbHEHIIMX 3aJ1a4 COBPEMEHHOM Hayku B 1iesioM. VX Biu-
SIHUE Ha JKU3HENCATEILHOCTD YEIOBEKA U OKPYIKAIOIIYIO CPEy MOTYT MPOSIBIISATh-
Csl Kak B MO3UTHUBHOM, TaK U B HEraTMBHOM IuiaHe. Oco0yio akTyaqbHOCTh B 9TOU
CBSI3U MIPUOOPETAET UCCIIEAOBAaHNE 3aKOHOMEPHOCTEH MEePHOINYECKOTO N3MEHEHUS
PErMOHANIBHBIX KIMMAaTHYECKUX YCJIOBUH - TeMIepaTypbl BO3/yXa M KOJIHYECTBA
ocangkoB Ha (hOHE TIOOATBHOTO IMOTEIUICHHS, TTOCKOJBKY JITMTENbHBIE OIHOHA-
MIpaBJIeHHbIC U3MEHEHUS 3TUX KOMIIOHEHTOB KIIMMAaTHYECKUX YCIOBUH MOTYT MpH-
BOJIUThH K CEPbE3HBIM C/IBUraM JIAHAMAPTHBIX TPAHUIL TEPPUTOPUH.

H3ydeHre MpOCTPaHCTBEHHBIX M BPEMEHHBIX OCOOCHHOCTEH KoseOaHmi
TEeMIIepaTypsl BO3AyXa M KOJMYECTBA OCAJAKOB Ha TeppUTOpuH ropHoro Ilamupa
nMeeT O0JbIIoe 3HAYCHUE HE TOJIBKO Ui pa3pabOTKH PErHOHATIbHBIX CIIEHAPUEB
OyIylIrX U3MEHEHHUH KIIMMaTa, HO Tak)Ke JIJISI PelICHUS psijla MPAKTUYECKUX 3a]1a4,
CBSI3aHHBIX C PAMOHAILHBIM PETYTHPOBAHUEM U HCIOJIH30BAHUEM arpOKIMMATH-
YEeCKUX U THAPOJIOTUYECKUX PECYPCOB.

IMTockoyibKy SKOHOMUYECKOE pa3BuTHe TaPKUKHCTaHA HATPSAMYIO CBSI3aHO C
BOJIHBIMHU PeCypcaMu, TO ISt 9Q(HEKTUBHOTO MX PACHpe/leiIeHus] He MEHee aKTy-
aJIbHO U3yYCHUE TUHAMUKHU CTOKA PEK - TIIaBHBIX HUCTOYHUKOB BOJIHBIX PECYPCOB.
OCHOBHBIM HCTOYHHKOM 3amaca BOJbI IIPAKTUYECKH BCEX PEK CTPAHBI, B TOM YHCIIE
pexu IIaumk, srstoTes neqaukd. OOBEMBI 3aM1acOB BOJBI HAMIPSIMYIO 3aBUCST OT
TEPMOJTUHAMUYECKOTO COCTOSIHUS €r0 HCTOYHHUKOB, OT CTETICHH OJICACHEHHS MECT-
HOCTH M METEOPOJIOTHUECKUX BEJINYMH. MIMeromuecs: KIMMaToNIOrH4ecKue JaHHbIe
0oJiee UTMTENTHLHOTO XapaKTepa MO3BOJISIOT MPOTHO3UPOBATh NATBHEHIINA X0/ U3-
MEHEHUS KIIMMaTa B PETUOHE B LIEJIOM.

O0BbeKTOM HCCIIeI0BAHUS SIBISICTCS BJIMSHUE METECOPOJIOTHYECKHUX YCIIO-

BUIl Ha THAPOJIOTHYECKUI PEXKUM BEPXOBBEB peku [ITHIK.



IIpenmeTroM mccaea0BaHUSA SBISIETCS BIMSHHE W3MEHEHHS TTI00AIBHOTO
KJIUMaTa Ha KIMMaTHYECKUE U FMIPOJIOTHUECKHE XapaKTEPUCTUKU [IPUTOKOB PEKU
ITaumx.

Heabio paboThbl SABISETCS UCCIEIOBAHUE U BBIABIECHHE 3aKOHOMEPHOCTEN
M3MEHEHHS CTOKA peku [ISHIK B CBSI3M C TII00aNbHBIM HOTEIUICHAEM KIIHMaTa.

JIns OCTIDKEHUS TOCTABICHHOM e ObIIH c(hOpPMYTHPOBAHBI CIICYIOINE
OCHOBHBIE 33/1a4U:

1. AHanu3 u3MeHeHus TeMIepaTypHoro pexxuma Bocrounoro u 3anaguoro Ila-
MUPa Ha OCHOBE MHOI'OJIETHUX JaHHBIX.

2. Ananns u3MeHeHnus BiaaroodecneueHnoctd Bocrounoro n 3amagnoro ITamu-
pa Ha OCHOBE MHOT'OJIETHUX JAaHHBIX.

3. 3ydeHue U3MeHEHUs] KIMMaTUYECKUX JaHHBIX B PETHOHAILHOM ACHEKTE.

4. OnpeneneHue TUHAMUKU TEMIEpaTypbl BO3/yXa U KOJIMYECTBA OCAAKOB B
BEpPXOBbAX peku [IaHIK.

5. W3ydyeHne u3MeHEHUs CPEIHEr0I0BbIX PACXOI0B BOJBI.

6. BplsBIICHUE 3aKOHOMEPHOCTH XO/1a MHOTOJIETHUX U3MEHEHUH pacxoza BOIbL.

[TonyueHnHble B paboTe pe3ysbTaThl MOTYT OBITh UCIIOJIB30BaHbI MPU pellle-
HUMY 3a/1a4 MOHUTOPHUHIA U MOJEIMPOBAHUS KINMATa, a TAKXKe IIPU COCTABIECHUU U
YCOBEPUICHCTBOBAaHUHU JI0JIOCPOYHBIX IPOTHO30B KIMMaTa Ha Teppuropuu Ilamu-
pa 1 BepXxoBbeB Oacceiina pexu [TsHmK.

B pabote ncrmonp30BaHbl MaTepHalsl IO TEMIIEpaType Bo3ayxa, atMocdep-
HBIM OCaJKaM, BEJINYMHE CTOKA PEK, BRIOPaHHBIC TMYHO U3 OaHKA JaHHBIX HAOIIO-
JeHUi ATEHTCTBA II0 TUAPOMETEOPOIOruU Ipu ['ockoMUTETE 110 OXpaHe OKpyxkKa-
tomeif cpensl npu npasutenscTse PT. MccnenoBaHue ruapoaoruiyeckoro pexuma
BBIIOJIHEHO 110 JAaHHBIM THAPOJOIMYECKUX IHOCTOB Ha pekax ['yr, bapranr,
Banx u fAsrynem. KnumaTtuueckue xapakTepUCTUKU ONPEACNISIIUCH MO JIaHHBIM
METEOPOJIOTHYECKUX CTaHIHH, PACHIONIOKEHHBIX B BEpXOBbsX p.IIHIK.

B pabote Mcnonb30BaINCh METO CPAaBHUTEIBHOIO aHANN3a M CTaTHCTHYC-
CKHUI MeToJ 00pabOTKH pe3yabTaToOB C IIPUBJICYCHUEM COBPEMEHHBIX HH(pOpMAIH-

OHHBIX TE€XHOJIOTHH. HJ’IH BBISIBJICHUSA ITapaMETPOB JIMHEHHBIX TPEHAO0B MHOT'OJICT-
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HUX W3MEHEHUIl MPUMEHSJICS METOJ HaMMEHbIIMX KBaapaToB. COrjiacoBaHHOCTH
W3MEHEHUHN HCCIIEIYyEeMbIX XapaKTePUCTUK OLIEHUBAIACH C MOMOIIBIO KOPPEJSIU-
OHHOTO aHanu3a. [ MmoMyueHust HePEePHIBHOTO Psifia UCIIOIB30BAJICS METOJ HH-
TEPHOJISIMK 10 PENEPHBIM CTAHIUSAM. AHaJIM3 MPOCTPAHCTBEHHBIX W3MEHEHHH
Pa3IUYHbIX THAPOMETEOPOJIOTHUYECKUX XapaKTePUCTUK M UCCIEAYEMbIX BEIHYNH,
a TaKKe MX BM3yaJM3alls BBIIOJHJIACH C IOMOIIBI0 IPOTPAMMHOTO I1aKeTa
«GIS».

JlocTOBepHOCTH PE3yJIbTATOB PaOOTHl OCHOBBIBACTCS HA WCIIOJIBL30BAHUU B
KayecTBe  TEOPETUYECKOM M  METOMOJIOTHYECKOH  0a3pl  HMCCIeOBaHHN
OTEUYECTBEHHBIX W  3apyOeXHBIX YYEHBIX, YydeTe OONBIIOT0  MaccuBa
THIPOMETEOPOJIO-THUECKUX JaHHBIX 10 Tepputopuu [lamupa ¥ MCHOIB30BaHUH
COBPEMEHHBIX, OOBEKTHBHBIX  METOJOB  CTaTHC-THYECKOTO  aHalu3a U
apaMeTpUUECKUX KPUTEPUEB CTATUCTUIECKOMN OLIEHKHU Pe3yiIb-TaTOB.

KiroueBble cioBa: KIMMaT, TeMIlEpaTypa Bo3/lyXa, KOJIMYECTBO OCA/IKOB,

FI/II[pOIIOFI/I‘{eCKI/Iﬁ PEXKUM, IIPUTOKHU, paCXOT BOJBI, aTMOC(l)epHaH HUPKYJISANUAS.



I'nasa 1. DU3NKO-TEOTPAOUNYECKUNE XAPAKTEPUCTUKHN
30H ®OPMHUPOBAHUSA TPAHCTPAHUYHBIX PEK
TAJKUKHUCTAHA (ITAMUAP)

CoBpeMeHHbIE TPEACTABICHHUSI O Teorpaduiyeckoil 30HAIBHOCTH OCHOBBI-
BaroTcs Ha padore [1]. Ee aBTOp 000CHOBaN 30HANBHOCTH KaK BCEOOUIHI 3aKOH
MIPUPObI, MPOSBIIONINICSA Ha BceX ero KoMmmoHeHTax. Kaxnas npupoaHas 30Ha
[1]-monnmHARIH MaHIIIadTHEIA KOMILIEKC, BCe KOMIIOHEHTBI KOTOPOTO HAXOJSATCS
B CTOJIb TECHOH B3aUMOCBSI3HM, YTO U3MEHEHUE OJIHOTO U3 HUX BJIEYET 3a cOOO0M n3-
MEHEHHE BCEro JIaHAMAa()THOrO KOMILIEKCa.

Pab6oTa [2] mocBsieHa aHamu3y (GU3NKO-reorpaguIeckux MmporeccoB, Bbi-
SIBIICHHIO (DAKTOPOB 30HAITLHOCTH W BHYTPEHHEW CTPYKTYPHI TeorpapuuecKux 30H.
B Heil aBTOp 000CHOBBIBAET CYILIECTBOBAHME JIBYX BBICIIUX TPaJalliii 30HAIBHBIX
KOMIIJICKCOB-TIOSICOB U 30H. [losica BBIIENSIOTCS,, B OCHOBHOM, IO TEPMHUUYECKOMY
(akTopy, 30HBI-TI0 OallaHCy Teria u BIard. B padore [3] reorpaduueckiMu 30Ha-
MU Ha3bIBAIOTCS OCHOBHBIE, KAYECTBEHHO Pa3JIMUHbIC JIaHIMIA()THBIE MOapaserne-
HUS reorpapuyeckoil 000JI0YKH; 3aKOHOMEPHO CMEHSIOIINE IPYT Ipyra B OIpe/e-
JICHHOM TIOPSIIKE BHYTPH TeorpamuecKux MosiCOB, B 3aBUCUMOCTH, TJIABHBIM 00-
pa3oM, OT KOJIMYECTBA U COOTHOIICHUS TEIUIA U BIIArH.

Ilon mpupoaHoil 30H0# aBTOp [4-5] MOApPa3zyMeBaeT OTHOCHTENBHO KPYyI-
HYIO 4acTh reorpaduyeckoro mosica, XapakTepU3yIOILyIoCs ONPEIeIEHHBIM COOT-
HOILICHHWEM TeIia U BIATU U TOCIOJICTBOM KaKOTO-JIMOO OJHOTO 30HAILHOTO THIA
naggmagTa.

B paGorax [6-7] BbLaenstoTcs naHamadTHbIE 30HBI HA OCHOBE COOTHOIIIE-
HUS TelU1a U Biard. [1o ero MHEHHIO, THIT THAPOTEPMUYECKOTO PEKMMa HAXOJHT
OTpaKeHHE B TUIAX IIAKOPHBIX COOOIIECTB U MOYB, KOTOPBIE CITY:KaT OCHOBHBIMU
MHAMKATOpPaMU 30H M O KOTOPBIM, KaK MPaBWIJIO, YCTAaHABIMBAIOTCS 30HAJbHbIC

pPyOeKH.



ABTOp [9] B cBOMX paboTax ompenenseT KIMMaTHYecKue 30HBI 110 KOHTH-
HEeHTaM U pa3feini TapKuKicTaH Ha ciexyromme oomacti: FOxu0oTypanckas 00-
nactb, u ['opHast o0nacts [Tamupo-Amnast.

B cBs3u ¢ tem, uto penbed [Tamupo-Anaii He paBHOMEpPHBIH aBTOp CUel
[10] HEOOXOMMBIM pa3eUTh TPaHUIBI IO TpedHsIM XpedToB. [ToaToMy, mpuaep-
KHBAsICh B OOIIEM OMHMCAHWUHM PAHOHMPOBAHMS IO XAaPAKTEPHCTHKE OJICICHCHNS,
MBI crpynmnupoBaiu Bce XxpeOTsl [lamupa B 4 paiiona: 1) Cesepubiii [Tamup, kyna
BXOAWT Bech 3aanaiickuii xp.; 2) LlenTpansHelit n 3amamusnii [Tamup, BKITIOYaio-
mmit xp. Akagemun Hayk ¢ mpuMBIKalomuMu K HeMy ¢ 3amafga xpedtamu [letpa
IMeosorol, JJapBa3ckum, Banuckum, S3rynemckum u xp. Cesepusiii TanbiMac; 3)
IOro- 3anaaneiii [Tamup - mUpoTHBIE XPeOTHI K 0Ty OT S3rynemckoro xp.; 4) Bo-
crounsnii Ilamup - xpeOts1 3ymymapt, CapbIKonbckuif, My3kom M 1Ip. B IOTO-
BoctouHOW 4actu [lamupa. [To 3TUM paiioHam AarOTCA U OOIIUE CTATUCTHYCCKHUE
JTaHHBIE.

ITo meteoporormgecknuM maHHBEIM Tepputopus I[lamupa pasmensdioTcs Ha
JBe rpymiel BocTouHblil 1 3anaHbIi.

B nmanHOW paboTe paccMOTpeHHO cliienyromiee (U3UKO-reorpadrueckoe

pacmpeseneHue.

1.1. ®u3uko reorpadpuyeckue xapaxkrepucruku [lamupa

IMamup npescraBisier co0oi CUCTEMY MOIIHBIX XpeOTOB MIMPOTHOTO MPO-
CTHpaHusl, pa3JesICHHBIX Ha 3amaje TIyOOKUMH Y3KUMU JO0JMHAMH, CITUBAIOIIUXCS
Ha BOCTOKE B equHbli MaccuB Boctounoro Ilamupa ¢ mMpokuMH JOJUHAMHM U
0ecCTOYHBIMU KOTJIOBUHAMH Ha BbicoTax okosio 4000 M, HaJ KOTOPBIMHU IOJHU-
MaroTcst XpeOThI cpexHeropHoro tuma [11-15].

CeBepHbIM OKpanHHBIM XpeOToM [lamupa sBnsercss 3aanalicKuii Xp., MOa-
HUMAIOIIUICS TUTAHTCKON CTeHOW Haja Auralickoit ponuHol, ¢ nmukom Cuno (Jle-
HUHA) BbIcOTOM 7135 M B neHTpansHOU ero yactu. K rory ¢ 3aanaiickoro xp. rnpo-
TSATUBAIOTCS MepHAHOHANbHBIE XpeOThl Akagemun Haykx ¢ mukom Comonn (Kowm-

MyHH3Ma) BbicoTa 7495 M u 3ynymapt ¢ Beicotamu 10 6000-6400 M, KOTOpBIC SIB-
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JITFOTCST KPYIMHBIMH IIEHTPaMH COBpeMeHHoro oyreneHeHus. K BocToky ot xp. 3y-
JTyMapT pacrojokeHa OeccTouHast KOTIoBHHA 03. Kapakyib, orpaHnueHHast Ha BO-
cToke CapbIKonbCKuM Xp. Xp. Akagemun Hayk, cBSI3bIBa€T BOCTOUHBIC KOHIIBI

xpe6toB [letpa I, lapsasckoro, Banuckoro u SI3ryaemckoro.
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3aecy MHOrMe BepiuuHbl nogHumaroTcst Beime 6000 m. FOxxuee npotsru-
BAIOTCSl TOPHBIE XPEOTHI MIMPOTHOTO TPOCTHpaHus - My3koi, Pymanckuii, Cese-
po-Amnuypckuid, Baxanckuii, a BIoib cpeaHero tedeHus p. IlsaHmx - mepuano-
HapHbI WMimikammMckuit xp. Ha puc. 1.1 mpuBeneno ¢usuko-reorpaduieckoe

pacnpenenenue IlaMmupckoro Tpakra 1o JaHHeIM [14].

1.1.1. Bocrounsrii [Tamup

Bocrounstii [Tamup - 5TO BBICOKOTOpHAS ITyCTBIHS, OKPY)KEHHAs ere 00-
Jiee BBICOKUMHU TOPHBIMH XpeOTamu, mogHuMaronmmucs 1o 5500-6800 M Hag yp.
M. K 3amany u Boctoky ot o3epa Kapaxymnb ropsl mogaumMatotrcst 10 5200- 5500 w,
JIOJIMHBI IUIOCKHE, cIa0OBpEe3aHHbIe, Ha CEBEPHBIX CKJIOHAX JIeKAaT HEOOJIbIINE
nequukn. [IpruMepHO Takoro ke THa penbed 0xHON yacTn Boctounoro IMammpa.
XpeoThl 3aanaiickuii u 3ymymapt MHOT0 Bbile (6000-6800 M), UX CKIIOHBI CUIIBHO
pacuieHeHbl, U Ha HUX €CTh KPYIHBIE JTOJMHHBIC JIEAHUKU C BEPTUKAIbHBIM JUa-
nazoHoM oJienenenus 10 2000 m. Cpennuil ke quamasoH ojeneHeHus: Bcero Boc-
touHoro [Tamupa HeGoIBIION, OKOTI0 600 M [14, 15].

Ha Boctounom [lamupe negHuku pacnpocTpaHeHbl Ha XpedTtax My3kod,
3ynymapt, Capeixonsckuil, Ceepo-Annuypckuid, HOxno-Anmuypckuii, Baxan-
CKuit 1 ap. AGcomoTHas BEICOTa ATHX XpeOToB 110 5500-6200 M, HO HAJT TUTOCKUMU
JOJMHAMH ¥ KOTJIOBHHAMHU OHU MogHuMaroTcst Beero Ha 800-1500 M, ©IMEOT 110J10-
rue TpeOHH U CPAaBHUTEIBHO CIa00 pacwieHeHs!l. JIeMHUKH MpruypodeHsl K Hanoo-
Jiee BEICOKMM YacTsM XpeOTOB MPEUMYIIECTBEHHO K CKIOHAM CEBEPHOM DKCIIO3U-
[IUH, BEPTHKAJIBHBIN Auana3oH oneaeHeHus HeOompmon (500-600 m). TIpeobnana-
10T JTOJIMHHBIE JIETHUKH C KOPOTKUMHU, IIUPOKUMHU U TOJIOTUMHU SI3bIKAMH, CKJIOHO-
BbIE U BHCSYHE JIeJHUKU. KapoBbie 1 KapoBO-IO0JIMHHBIE JICTHUKH BCTPEUAIOTCS B
3aMETHOM KOJIMYeCTBe B 3amagHoil yactu Boctounoro ITamupa Ha xpebrax 3yny-
Mapt, My3Koi u p., penbed KOTOPBIX pacuiieHeH Ooliee riry0oKo.

Bcero ma Boctounom Ilammpe 2119 nemunkoB obmieit miomansio 1374,3
kM. BOJBIIMHCTBO JIETHUKOB UMEIOT pa3zmepsl 1 KM? ¥ MeHee, ¥ TOJIBKO 7 JIeTHH-

k0B kpymnHee 10 kM2,



Peunas cetp Ha Boctounom [lamupe n3-3a 3acylnmmBOCTH TEPPUTOPHUH pas3-
BuTa cimabo [15].

T'opnble o3epa [lamupa BecbMa MHOTOUHCIICHHBI U JUI1 HEKOTOPBIX pailoHOB
SBJISIOTCS XapaKTEPHBIM JJIEMEHTOM JaHgmadra. Mexay TeM, 10 IOCICIHEro
BPEMEHU TOPHBIE 03€pa U3-3a UX TPYAHOLOCTYIHOCTH YCKOJb3aJId OT BHUMaHHUs
HCCIIeIOBATeNIeH, TT03TOMY M3YyUCHBI OHM BechbMa ciabo. JlaHHBIE 0 MOphoMeTpH-
YEeCKHMX dJIeMEeHTax (3a UCKJIIOUCHHEM [UIMHBI, UIMPUHBI U IJIOMIAH BOJHOHN IO-
BEPXHOCTH), a TaK)Ke JaHHBIC O COJICHOCTH M MHHEPAJOTHUECKOM COCTaBe BOJPBI,
00 MX THUAPOIOTMYECKOM U TEIUIOBOM PEKHME MMEIOTCS JIMIIb I HE3HAYUTEIb-
HOTO KOJIMYECTBA TTIaBHBIM 00pa3oM KpPYITHBIX 03€ep.

Bcero B ropax ummeercs, mo mnojacyeram, 1449 o3ep oOmied IUIONIAIbI0

702,03 km? (6e3 yueTa BpeMEHHBIX 03€p, PACHOIOKEHHBIX HA JIEJHUKOBBIX S3bI-

Kax).
Tabnuua 1.1

Kpynnsle ozepa Boctounoro ITamupa

N | Haunerosarme [Tmomane 3ep- | [Imomaxe  Bomo- | BBICOTA HAZ yp.
Kana, KM> cbopa, km> MOops, M

1 Kapaxkyib 380.0 4150 3914

2 | 30pKyib 38.9 1080 4126

3 | Aummkyns 35.6 5280 3734

4 | Hlopkynb 15.4 2410

5 | YakaHkyiab 9.2 721 4126

6 | Cacpikynb 8.9 49 3852

7 Panrkyns 7.8 1890

8 Kyxmxurur 6.7 1890 4262

9 3apoIeKyib 5.5 77.5 4518

10 | Bynyskynb 34 535 3757

O3epa pacrpezeneHsl 1o TEPPUTOPHN HepaBHOMEPHO. boibire Beero o3ep
KaK 10 KosmdecTBy (585 o3ep), Tak M 1Mo 3aHMMaeMOH MMM TUIOMAaN (0Kojo 642
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KM?) pacToNOKEHO Ha BBICOKHX TIOCKOTOPBAX M B PEYHBIX JOMHMHAX BocTouHOro
[Tammpa, Toe BermencTBhe cmaboro IpeHaka W HAIMYMS TOHWKEHWH, 3alaguH 1
MOPEHHBIX OTJIOKEHUH Hauboee OJIaronpHsITHBI YCIOBUS IS UX 00pa30BaHUsl.
Hanbonee kpymHble o3epa, IIaBHBEIM 00pa3oM 3alpyAHOrO M TEKTOHHYE-
ckoro mpoucxoxaeHus (Ammuiekyns (I'yut), Bymyrxyms, Cacbikyns, 30pKynb
(ITavmp), Yakanxyms, Kyxmkurut, Camanryp (bapranr), Panrkyms, Illopkyas,
Kapakyns, 1 1Ip.), paclosoKeHsl, B OCHOBHOM, Ha Boctounom Ilamupe B Gacceii-

Hax bapranra, I'ynra, [Tamupa [11-12, 16, 17].

1.1.2 3anaansiii [Tamup

Hapsimy ¢ 6onpmimmy abCOIOTHBIME BBICOTaMH, 3anaaHbiid [lamup 3Haun-
TEJILHO TIIy0)Ke pacwieHEH PEYHBIMH JOJMHAMH. 3]1€Ch OJaronpHUsTHBIC YCIOBHUS
penbeda I pa3BUTHS OJICACHEHMs, BBIPAXKCHHBIE, MIPEXkKIE BCETO, B OPOMHBIX
a0COJIOTHBIX BBICOTAX, B HAJIMYUU BHIPOBHEHHBIX TIOBEPXHOCTEH U IIyOOKHX Y3-
KHX 3aTEeMHEHHBIX YU, DTH YCIOBHSI pelibeda MO3BOIISIOT, IPH COBPEMEHHOM
MIOJIOKEHUU BBICOTHI CHEroBOW JMHUM Ha 3amagHoMm [lamupe, 0ObeANHUTH MOII-
HOE OJIEZICHEHHE JOJIMHHOIO U KapOBOro THUIOB. B 3TOT pailoH Mbl BKIIOUMIM
XpeOThI, pacIoi0oKeHHBIC K 0Ty OT AOJMHHBI p. bapranr: Pymanckuii, Illyraan-
ckuit, laxnapunckuii m Mmkammmckuii. B ceBepo-3anagHoii 9acTu paifoHa xpeo-
ThI HogHUMarOTCs 10 6000 - 6500 M, X CKJIOHBI pacuJICHEHbI TITyOOKHMMH JIOJIMHA-
MH. 371eCb MHOTOYHCIICHHBI JIOJMHHBIC U KapoBbIe JeTHUKH. K BOCTOKY yMeHbIIa-
€TCs OTHOCUTENbHAS BBICOTA XPEOTOB HaJl IOJIMHAMH PEK, B IPUTPEOHEBBIX YaCTSIX
HEPEJKO BCTPEYAIOTCSI MOBEPXHOCTU BbIpaBHUBAHUS. [10SBISIOTCS KOPOTKHE JIO-
JIMHHBIC U CKJIOHOBBIC JICTHUKU. BBICOTa (UPHOBOW JMHUHM YBEIMYUBACTCS OT
4400-4600 m B ceBepHO-3anagHoi yactu paiioHa 10 5000 M B HOT0O-BOCTOYHOM
[13-17].

Bcero B sT0oM paiione 1873 nexnuka oOweit mwiomanso 1309,7 kv?. 83%
BCEX JICTHUKOB Menmbue 1,1 kM2, Bcero 8 nemHuKoB KpymHee 10 KM?, ¥ HU OJUH
JIeJIHUK He TIPEBBIIAET MO momand 25 kM2 IIpocThle U CIOXKHBIE JONMHHBIE

KapoOBO-AOJHMHHBIC JICAHUKU COCTABIAIOT IMMPUMEPHO TPETh BCEX JICAHUKOB U 3aHU-
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marot 70% mnomanu onenenenus. 12,5% uncna u 6,5% niomanayu npuxoauTcs Ha

CKJIOHOBBIE JieqHuKH [18].

Tabmuua 1.2
Kpymnnsie ozepa 3anannoro I[Tamupa
No | Hauvenosane ITinomans 32ep— [Inomans Bozﬂo— BBICOTA HaJl yp
Kaja KM cbopa kM MOpsl, M

1 Capes 86.5 16500 3239

2 | Typxmraiikynb 8.9 49 4213

3 JypymKyin 1.5 278 3335

4 AKKyITb 1.9 32 4485

5 [lonaBKyb 2.2 80 3239

6 PuBankyib 1.1 102 3803

Ha 3anagnom ITamupe komuuecTBO 03ep MeHblle. B 0ocHOBHOM, 3TO 03epa
TEeKTOHUYecKoro mnpoucxoxieHus: Capeskoe, Typkmrtaiikyib, JypymKyiab, Ak-
Kyib, lllonaBkynb, PuBankyJib.

B Llentpanbhoii yactu [lamupe, rae ropsl JOCTUTAIOT OY€Hb OOJNBLINX BbI-
COT ¥ ITyOOKO pacusICHEHEI, YCIOBHS CYIIECTBOBAHHS JICTHUKOB Hamboee Oraro-
MPUSATHBL. 37eCh MUPOKO PACHPOCTPAHEHBI BCE THIBI TOPHBIX JICAHHKOB, HO OC-
HOBHYIO MacCy COCTaBJIAIOT KPYIHbIE JEHJIPUTOBBIE U CIOKHbBIE JOIUHHBIE JIE[-
Hukd. VX BeprukanbHblid quamna3on orpomeH (mo 3000-4000 m, B cpenHeM Oonee
1000 M): HAYMHAACH C BBICOYAHIINX TOPHBIX MHKOB M BOAOPA3AEIbHBIX TPeOHEl,
OHH CITyCKaroTCs B IIyOOKHE JONMHBI HIKE BEpXHEW rpanulsl jieca (1o 2600-3000
M). AKKyMyJISIUsI CHera B (DPMPHOBBIX 00JACTAX JETHUKOB cocTtaBisieT 150-200
r/cm? B Toa1. OCHOBHBIM THIIOM JIbI000pa30BaHUs ABISAETCS XONOAHBIH (YUPHOBBIH,
a Ha caMbIX BBICOKMX BepmuHax muk Comonm (mmk KommyHmsma), rae TasHue
MIPAaKTHYECKU OTCYTCTBYET, - CHEXHbI. Ha HM3KO cITycKaroIuxcs s3bIKax KpyI-
HBIX JISTHUKOB cTamBaeT 8-10 M ibaa B rof. Bombinme BeTWInHBI HAKOIIIICHUS aT-
MOC(EepHBIX 0CaaKOB B (PUPHOBBIX OOJACTIAX W MHTEHCHBHOE TasHUE HA JICAHUKO-

BBIX SI3bIKaxX OOYCIIOBIHMBAIOT OOJBIIYIO SHEPTUIO OJIEAECHEHUSI U OOJbIINE CKOPO-
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ctu arxeHus Jb1a (1o 100-300 m/rox). CKOpOCTH ABHKEHHS JIbIa BO BPEMSI I10-
JBIDKEK MYJIbCUPYIOILUX JIETHUKOB, 4aCTO BeTpeuaromuxcs Ha [lamupe, MoryT no-
CTHTaTh HECKOJIBKUX KUJIOMETPOB B TOJI, a 32 KOPOTKHE MHTEPBAIbI BPEMEHH - 10
100 m/cyT. [IpakTHYecKH Ha BCEX CIIOKHBIX JOJMHHBIX U JICHAPHUTOBBIX JICTHUKAX
HIDKE TPAHUIBI IIUTAHUS XOPOIIO BHIHBI TPSABI CPEANHHBIX M OOKOBBIX MOpEH,
KOTOpPbIE Ha KOHLIAX JIGAHUKOBBIX SI3bIKOB CIMBAIOTCS B CILIOLIHOM IUIAI IOBEPX-
HOCTHOM MopeHbl. Ha neannke ®eaueHKo 4eTKO BbIpaKEHHbIE MOPEHBI MPOTSTHU-
BaroTcs Ha MHorue Kuiometpsl [11-16]. I'panunsl entpansHon vactu Ilamupa
pasnensrores o xpedTam 3aanaiickuid, [lerpa [TepBoro, Japo3ckoro, Bandckoro,
Ssrymsvckuii u Axagemun Hayk. Ozep B LlenTpansnoit wactu [lamumpa maro,

OOJIBIITMHCTBO U3 HUX JIGTHUKOBBIC.

1.2. Kammaruyeckue xapakrepuctuku 30H [lTamupa
Jns XapaKTepUCTUKH KIMMATHYCCKHX YCIOBHH OTAENBHBIX paifoHoB Ta-
JOKUKHCTaHa, B OCHOBHOM, HCIOJIb30BaHa Kiaccudukanms [9-10,13] B cBoux pa-
6otax [lamup et Mo TeMIepaTypHMBI XapaKTepUCTHKaM M YBIAKHEHHIO. ABTOD
[17] B cBOMX paboTax MCMOIB30Ball arpoKIMMaTHYeCKue ycaoBus U pazaenu [la-

MUD Ha 2 arpoKJIMMaTHYeCKUe 30HbI-BoCTOUHBIN 1 3anaaHbli.

1.2.1 Knumat Bocrounoro INamupa

Bocrounslii Ilamup-3T0 BBICOKOTOpHBIN paliOH, pPacHOJIOKEHHBIN BbILIE
3500 M Hax ypoBHeM Mops. KnuMaT U pacTUTENbHOCTH HOCAT 3/1€Ch SIPKO BbIpa-
JKCHHBIH BBICOKOTOPHBIH XapakTep [13-14, 16, 42-45].

Boctouno-Ilamupckuii paifon noapaszzaensercs Ha MOAPalioHbl, U3 KOTOPBIX
BoieIsitorest Kapakynbckuii 1 MypraOckui.

Bocrounsiii [Tamup-3T0 KIMMaTHYECKUNA TIOSC C XOJIOTHBIM JIETOM U CYypO-
BOM MaJIOCHEKHOU 3UMOM. JlJis1 HEro XxapakTepHO OTCYTCTBUE YCTOWUYMBOIO Iepe-
X0J1a ¢ Temriepatypoii Bosnayxa Beime 15°C, a B oT/enbHbIe To/Ibl B paiione Kapa-
KyJis 1 By/TyHKyIs TeMIepaTypa Bo3LyXa yCTOWUHMBO He moguuMaetcs Beime 10°C.

Jns 3Toro paiioHa XapakTEpHO MOYTH MONHOE OTCYTCTBHE O€3MOpPO3HOTO

nepuonaa. 3aMOp03KI/I Ha IMMOYBE€ OTMECYAIOTCA Ha IMPOTSAKCHUN BCCIO IE€proaa roja.
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B paifone Mypraba ObIBatoT To/I5I, KOTa Ha MpoTshkeHun 50—80 mHel 3aMOpo3KH
B BO3JyXe OTCYTCTBYIOT. CpemHss rofoBas TeMIepaTrypa Bo3ayxa Ha Bocrounom
IMamupe cocranser 5-7°C Mopo3a. EKeroHblil MOBTOPSIONIMACS MUHIMYM TEM-
neparypbl Bo3ayxa B Byiynkyse cocrasisier 49°C Moposa. CuilbHbIE BETPA, B CO-
YeTaHWU C HU3KUMH TEMIIepaTypaMH, CO3/al0T YCIOBHUS, CXOHBIE C apKTHYECCKHU-
M.

Jlero nHenpogomkuTensHoe. [omoKuTenbHbIE TeMIEpaTyphl, Kak MPaBUIIo,
HaOJTIOAIOTCS TOJNBKO B THEBHOE BPEMs, a HOYBIO, JaKe B CEpPeAMHE JIeTa, YacTo
6sb1BaroT 3amopo3ku. Ha Bocrounom [amupe Habmromaercst camoe O0JIBIIOE YUCIO
nHel ¢ Temmeparypoii Bosayxa ke -20°C mpu GeccHexbe M cocTaBisieT 45-55
auel. s JaHHOro paiioHa XapaKTepHbI OUeHb Pe3Kue KonebaHus TeMIepaTypsl B
Teuenue roga. CpeHss MecsadHas Temreparypa omyckaercs 10 -26°C. AGcomoT-
HBI MUHMMYM MCKJIFOYHTEILHO HHM3KHIA, Tak, B BynyHkyne on cocrasiser -63°C.
CpenHsisi MIOJIbCKAsi TeMIIepaTrypa (CaMoro TEmiIoro Mecsia roja) He MPEeBbIIIaeT
+14°C. AGCOmOTHEII MakCUMyM TeMIIepaTyphl BO3dyXa KoyieOaeTcs B mpeaenax
ot 20°C no 25°C. Be3Mopo3HbIil MEPHON B psijie HAMOONEE XONOIHBIX PAHOHOB
(Iatimak, Kapakyinb, BynyHkyis) BOoOIIE OTCYTCTBYET.

Ha Bocrounom Ilamupe BelllafiaeT 0ueHb MaJo 0caAKoB. Benencreue upes-
BEIYAWHOI CyXOCTH BO3/yXa 3/IeCh CHET HE TaeT, a Hcmapsercs. [omoBas cymma
cocraByisier 70-120 mm. Paiton Bocrounoro Ilamupa oTHOCHTCS K 3acCylUTMBON
30He. Pexxum ocalikoB B BEICOKOropHOi 30He Ilamupa onpenensercs B OCHOBHOM
oporpapuueckumu (pakropamu. boiee BEICOKMM yBIaXHEHHEM XapaKTepU3yeTcs
3anajHas HaBETPEHHAs 4acTb HAropui. JIas paBHUH, IPEATrOpPHUH, a TakkKe ULl
TOpHBIX paifoHOB 3amaaHoro TajKMKUCTaHA XapaKTepeH rofoBOI X0 O0CaJKOB C
MHHAMYMOM B JICTHHE MECSIBI, a MAKCHMyMOM B BeceHHHe. Ha Bocrounom xe
IMamupe u3pe3aHHbId penbed MECTHOCTH aKTUBU3UPYET (PPOHTHI, 0COOEHHO MO
Mepe MOBBIIIEHHs TeMIIepaTypsl Bo3dyXa (JIETO), U 3/1eCb MAaKCUMAaJIbHOE YHCIIO
OCaJIKOB BBIMIAZaeT B JeTHHE Mecsnpl. Ha Bocrownom [lammpe nHaGmomaercs
MeHblIe Bcero aHel ¢ ocankamu: 35-50. Ha Bocrounowm Ilamupe, Beaenctaue ma-

JIOro KOJIM4eCcTBa O0CaJKOB, YUCIIO JIHEH CO CHEXKHBIM IIOPOBOM HE3HAYUTECIBHOC U
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konebmnetcs ot 44 nmHelt B Myprabe no 157 B BynyHkyne. MakcumainbHas BEICOTa
CHEKHOTO TIOKpoBa kosiebnetcst ot 104 cm (Ammmmekyis) mo 10-17 cm (Kapakyis,
Myprad).

B paitonax Boctounoro Ilamupa, ¢ He3HaUUTEIBHOM BBICOTOW CHEKHOTO
MOKpPOBa M HHU3KHM TEMIEpaTypHBIM (OHOM, HaOmomaercss Oojblmas TayOHMHA
mpomMep3anus MouBsL. [laxe Ha riayoune 40 cM TemIiepaTypa MOYBHl yAep:KUBACTCS

B XOIOHEII nepros roaa nke 10° Mmoposa.

1.2.2 Knumat 3anagnoro [Namupa

Samagsblii [Tamup 3aHUMAIOT BBICOKHE TOPHBIE XPEOTHI, OTJEIEHHbBIE APYT
oT Jipyra riyOOKUMH AoiauHaMu. JloJMHBI pacrosiokeHbl Ha Bbicotax 1700-2500
M, a TopHbIe XpeOTh mpessimaroT 5000 merpos. s 3amagHoro ITammpa xapak-
TEpHbI JICTHUKU ¥ BeuHble cHera [13-14, 16, 43-49].

3ananHo-ITaMupCcKuil arpoKIMMaTHYECKHI PAHOH PacIioIOKEH BIOJb TOC-
YIapCTBEHHOW TpaHUIEI O p. [ITHIK OT 10KHOH OKOHEYHOCTH Xpedra Xo3paTH-
xox go Mmxammma. Kimmmatidaeckne yeIoBus paifoHa o4eHb pa3zHooOpa3Hbl. Oco-
OEHHOCTBIO 3TOTO paiioHa ABJSETCS XOPOLIas TeMI000eCIedeHHOCTb, 3HAUUTEIbHO
JydInas, 9eM Ha OJJHHX W TeX K& BBICOTAaxX B JIPYTHX paioHax. OQMHAKOBBIC CyM-
MBI Temnepatyp Ha 3anagHoMm [lammpe mabmromaercs Ha 200-500M BbIme, 4eM B
Npyrux paioHax TapKUKHCTaHa.

OueHb pa3HOOOpa3HEI B palOHE YCIOBHS YBJIAXKHCHHA. 3aCyIIIHBOCTH B
HEM BO3pacTaeT B JBYX HANpPaBICHHUAX: C CeBepa HA IOT U CHHU3Yy-BBepx. Hanbonee
BIIQKHO B CEBEPHBIX palloHaX, IJie TOI0Bas CyMMa OCaJKoB cocTaBisieT 6onee 400
MM. HauOosbliee Mx KOJMYECTBO BbINanaeT B BeceHHUE Mecsinl (200-300 mm),
HamMeHbIee-netom (20-30 Mmm).

OcranbHas Tepputopus Oegnee ocagkamu. 3a rox Ha Bbicotax 1700-1800 m
Boimagaer 180-200 MM ocaIkoB ¢ MakCUMyMOM B MapTe-Mae. OueHb cyXo Ha ca-
MoM fore paiiona (Mmrkammm). Ha Beicotax 2500-3400M 3a ron BbImamaeT 90-

140MM ocakoB.



XomoxHBIH Teprox Hanboee KOpoTKuii B paifone Kamaiixym6a u Momna, no
30-50% 3um BeretanmoHHbIX. HacTosimiast 3uma B paiione jumrces ot 20 aHel B 10-
muHax 10 170-190 gueit B 30He Bbimie 3200M. AGCOMIOTHBI MUHUMYM JTOBOJIBHO
Huskuii, ot -22°C 1o -59°C. cpennnii abcomotHbli MunuMyM oT -12°C 10 -37°C.
peodIafaloT 0YeHb CYpOBBIE W XOJOMHBIC 3UMBI, B TEUCHHE KOTOPBIX CyMMa OT-

0
pHUnaTenbHBIX TemIeparyp npesbimaer 1500°. B HusnHax mpeobiagaror ciadbie U

YMEPCHHBIC MOPO3bI, @ BBEPXY-UCKIIIOUHUTCIIBHO CUJIIBHBIC.

1.3. Boanble 00beKTHI KJINMATHYECKHX 30H Haana, HX COCTOSAHHEC

U JUHAMHUKA UX U3SMCHCHUSA

1.3.1 Cocrosinue ojiefeHeHUsI Pa3JIHYHBIX KIMMATHYECKUX
30H Ilamupa

T'opuble moausTus [lamMmupa - 3T0 MOIIHBIA AKKYMYJISITOP BJIard, HAaKOIUJIEH-
HOW 37IeCh B BHJE JICTHUKOB, (DUPHOBBIX ITOJICH W BEYHBIX CHETOB, KOTOPHIC JAAfOT
MOCTOSIHHOE TMHUTAaHWE MHOTOYHCJIEHHBIM peKaM, OpPOILAIOLIUM II0A0POJHbIE J10-
JUHBI He TosbKo Tamkukucrana, HO U ero coceneil. I'opuble cucremsl [Tamupo-
Anasi 0Ka3bIBAIOT CUJIBHOE BIUSHHE HA CTPYHHBIC TCUEHHUS U IOJIOKEHUE BHICOT-
HOH IUTaHEeTapHOW (PPOHTATBHON 30HBI, ¢ KOTOPOH CBS3aHA IMKIOHWYECKas Jes-
tenabHOCTh HaJ Cpenueit Azueii [18-27].

[Mamupo-Anaii-oguH U3 KPYIMHEHIIUX IEHTPOB MOLIHOTO COBPEMEHHOIO
oneneHenus. Jlennuku Ilamupo-Anas nuraroT kpynHeidmue pexu LleHTpanbHOI
A3um ¥ OKa3bIBAalOT OOJBIIOE BIMSHHE HAa Onochepy, SKOHOMUKY U XO3SHCTBEH-
HYIO JIeSITeIbHOCTh JaHHOro pernoHa. Ha cyiiecTBoBaHMe Jerpaganuy ojeleHe-
Hus Ha [Tamupo-Auae, oOHapyKEHHOE paHee B pe3ysIbTaTe UCIIOIb30BaHMS HAa3eM-
HBIX U JAUCTAHIUOHHBIX ChEMOK, OOpaTUIM BHUMAaHUE HEKOTOPBIE HCCIEIOBATEIH
[19-27]. Ananoruunsle uccienoBaHusi npoBeleHbl Ha Tsub-Illane, rae Takxke
YCTaHOBJICHO, YTO 3a IMOCIIEIHIOI YeTBEPTh BeKa OOJIbINas 4acTh JSTHHUKOB COKpa-
THIIINCH 10 oxHOro Kuiomerpa (Xau-Tenrpu, muk [Tobeapl, MaccuB AKIIMUAPSIK U

apyrue) [27]. IocnenHue pe3ynbTaThl MO MIALHOIMHAMUKE 10 Ta/PKUKHCTaHy, a
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TaKKe 1Mo OAHOMY M3 ydacTkoB Kutas B paiione couneHenus CapblKOJIBCKOTO U

Baxanckoro xpe0ToB.

Puc.1.2. Cxema neguaukos [Tamupckoro Tpaxra.

WzyueHue 3BOMIOLMH -ONe[eHeHHsT TaKUKUCTaHa TIOKa3bIBAET, YTO KOJe-
OaHU JIETHIKOB MPOUCXOAIT aCHHXPOHHO Ha 00IIeM (GoHe TeHICHIIMU K OTCTYII-
JICHUIO WJIM HACTYIUIEHUIO. JTO BBIpAXKaeTCs B HACTYIJICHWUH JIGTHUKOB B OTHUX
OaccelfHax U MX OTCTYIUICHHH-B Apyrux. Ha ¢oHe o0muiell nerpaganuy oneaeHeH s
HEOJHOKPATHO MPOMCXOIUIN BHE3AlHbIC U OBICTPBIC MOJBIKKH OTICIBHBIX JIC/I-
aukoB (Ilyposckoro, Bripca, Cyrpana, MenBexbero u 1p.). MHOTHE HCCIIeI0OBa-
TEIH OTMEYAIOT, YTO TaKHE MOJBM)KKH SBISIIOTCS PE3YJIbTAaTOM HE BHEIIHUX BO3-
JISHCTBHI Ha JICAHUK, a 3aKOHOMEPHBIM BBIPQKCHHEM HEYCTOWYHMBBIX THHAMUYC-
CKUX YCIIOBHI{, TIEPHOJMYCCKN BO3ZHHKAIOIINX B CaMHX JeIHUKaX. CyIecTBYIOT
pa3nMYHbIE MHEHUS O KOJIMUYECTBE IUKJIOB oyieZicHeHus Ha [lamMupe 3a yeTBepTHY-
Helid iepuoa. Tak nmo aaHHbM [16, 28-35], HA TEPPUTOPUM BBHIJCIWIN J1Ba LIUKJIA.
ITozxe, B paMkax 3Toro BpemeHH [35], OLIEHMBAIOT €ro B YeThipe Iukia, a [30]-

TpH. JIJ'ISI TIOCJICAHUX TAJICOTTIAIMOHAIBHBIX HOC’I‘pOGHI/Iﬁ HCIIOJIb30BaHbl J3TaIlbl
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OJICICHEHUS], NPEUIOKEHHbIE [35], OTBeYarolMe PErMOHAIBLHO BbIIEPKAHHBIM
KOMIUIEKCAM YETBEPTHYHBIX OTJIOKEHWH, COOTBETCTBYIOIIMX HIXKHE-, CpeIHe-,
BEPXHEUETBEPTUIHOMY M COBPEMEHHOMY OTIEIIaM.

ITo manubM [11, 22-30] Bcero Ha ITamupe 6729 neaHukoB oOIIeH MmoIa-
ner0 7493,4 k2. Xots Gomee 80% W3 BCEX JIETHUKOB UMEIOT pasMepst 1o 1,1 kv’ u
MEHee, OHU COCTaBJISIIOT Bcero 21% muomanu oneaenenus [lamupa. Ha nennuku
or 1,1 mo 25 xm? npuxoautcsa 54% miomany onefeHenus, a 25% Beell muomanu
onenenenus [lamupa cocTaBnsior 25 neHuKoB KpymHee 25 kv2. B mpenenax Ila-
MHpa XapaKTep OJICACHEHHS 1 €T0 Pa3Mepsl CHIIBHO MEHSAIOTCA C 3aIaa Ha BOCTOK.
Ha xpaiinem 3anane Ilamupa, rae BbICOTa TOp HEBEIIUKA, JICAHUKU 3aHUMAIOT BEp-
XOBBS JIOJIMH M Kapbl Ha CKJOHaX B auanazoHe Bcero 200-300 M mo BepTHUKaIW.
31ech mpeobIagaoT MEIKHe JISIHIKH-KapoBbIe M HEOOJbIINEe JTOJIMHHEIE, TOCTe-
TIEHHO CMEHSIIOIINECs K BOCTOKY Oosiee KPYIHBIMU JOJIMHHBIMHU U CJIOKHBIMHU J10-
JIMHHBIMM JI€AHUKaMK. AKKyMyIa0us Ha jeguukax npesbimaer 200 r/cm?, a uHO-
raa gocturaet 300 r/cM? B TOJI.

B IlentpansHoit wactu [lamupa, rae ropsl JOCTUTAIOT OY€Hb OONBIINX BBI-
COT U I'IyOOKO pacujieHEHb!, YCIOBHSI CYILECTBOBAHMS JIEIHUKOB Haubosee 6aro-
MIPUATHBL. 371eCh MNPOKO PACIIPOCTPAHEHB! BCE THITBI TOPHBIX JISTHWKOB, HO OC-
HOBHYIO MacCy COCTABIISIOT KPYITHBIC ACHAPUTOBBIC M CIIOXKHBIC JOJMHHEBIC JIeI-
HUKH. VX BepTUKAIbHBIN JMana3oH orpoMeH (10 3—4 kM, B cpeaHem, Oonee 1 km):
HAYMHASCh C BBICOYANIINX TOPHBIX IIMKOB M BOJIOPA3/ICIBHBIX IpeOHeN, OHH CIyc-
KalOTCA B TIIyOOKHE JOJIMHBI HIDKE BEpXHEW TpaHHIB! Jeca (10 2,6—3 kM). AKKy-
MyJISIEst CHeTa B QUPHOBBIX 00macTsx cocrapmser 150-200 r/cm? B rog.

OCHOBHBIM THIIOM JIb1000pa30BaHUs SBIISAETCS XOJOJHbIM (UPHOBBIN, a Ha
CaMBIX BBICOKHX BepimuHax (muk COMOHM), TJe TassHUE IPaKTHIECKH OTCYTCTBYET-
CHEeXXHBIN. Ha HM3KO CIyCKaromuxcst sI3pIKax KPYMHBIX JIETHUKOB cTanBaeT 8—10 M
JbJ1A B TOJI.

Bocrounsrit [TaMup-3TO BBICOKOTOpHAS IMYCTBHIHS, OKPY>KCHHass TOPHBIMH
xpebTamu, MOoJHUMAIOMKUMUCS 10 5,5-6,8 kM Haj ypoBHeM mops. LleaTpom Bo-

CTOYHOI'O Haana IPUHATO CUUTATB O03€PO Kapalcym,, JICXKaIeC Ha BBICOTC 4 xM.
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Kmmmar Boctounoro IlamMmpa KOHTHHEHTaNBHBEIH, Cyxoil. bombmmas abcomroTHas
BEICOTa M OOJBIIAs IMPO3PAvyHOCTH aTMOC(hepsl 00YCIAaBINBAIOT MHTCHCHBHYIO
COJIHEYHYIO paJMallfio U HU3KHE TEMIIEpaTyphl BO3/AyXa, a 3aKPHITOCTh C 3amaja
0apbepoM BBICOKHX XPEOTOB-OOJIBIIYI0 CYXOCTh BO3AyXa M Mallo€ KOJHMYECTBO
0CaJIKOB.

Ha xpaiinem 3anane [lamupa, riae BeicoTa rop HeBelIMKa, JIGTHUKU 3aHUMa-
FOT BEPXOBbs JOJMH U Kapbl Ha CKJIOHaX B quamna3one Bcero 200-300 M o BepTH-
Kaid. 37eck mMpeolafaloT MEJKHe JISTHUKN - KapoBble M HEOONBIINE TOMNHHBIC,
MIOCTETIEHHO CMEHSIOIINECS] K BOCTOKY 0ojiee KPYMHBIMU JOJMHHBIMHU U CIIOYKHBI-
MU JTOJIMHHBIMU JIEIHUKaMU. AKKYMYJIALUS Ha JIeAHUKaxX npesbiiiaet 200 r/eM?, a
unorna gocturaet 300 r/cM’ B roa. B mepuoj abnanuM TasHUE CHEra M JIbla 3Ha-
YHUTENBHO HE TOJILKO Ha JIEJIHUKOBBIX SI3bIKAX, HO U B (PUPHOBBIX obnactsix. [Ipe-
00mnaaroT (UPHOBBINA U TEILUIbIA (PUPHOBBIN THIIBI JIbI00OPA30BAHUS

CymectBoBanue JeiHUKOB Ha [lamupe, KaK U B Ipyrux TOpHBIX CHCTEMax
Cpenneii A3uu, onpenesseTcst €ro NoJl0KEeHUEM B IEHTPE MaTepuKa, HUPKYJIALY-
el BBICOKHX CJI0€B aTMOC(ephl, BEICOTOI M PacCwIEHEHHOCTBIO TOp, TepexXBaThIBa-
IOLIMX OCAJKU U3 BJArOHECYIINX BO3AYIIHBIX Macc.

CkopocTn IBWKEHHS JeTHHKOB BocTtouHoro Ilammpa HeOompmme. 3a wc-
KITIOYEHUEM KPYITHBIX JTIOIMHHBIX M JICHIPUTOBBIX JISTHUKOB, Ha KOTOPHIX KOHIIEH-
TPUPYIOTCS OOJIBLINE MacChl MOBEPXHOCTHON MOpeHsl, JenHuku Boctouynoro Ila-
MHpa OTIMYAIOTCS Majloil 3aMOPEHEHHOCTHI0. OHHM MPOMU3BOIAT MHOTO MEHBIITYIO
TPAaHCIIOPTHYIO U 9K3apAllMOHHYI0 paboTy 10 CPAaBHEHHIO C JIETHUKAMU 3amaTHOro

IMamupa. KoneGaHus MX KOHIIOB TaKyKe HEBEIHKH.

1.3.2 Tuaporpaguyeckue oco6enoctu IamMmupo-Anas
TI'uoporpaduueckas cetp I[lammpa u Ilammpo-Anas dopmupoBanachk Ha
MPOTSKEHUU ATUTEIBHOTO MEepPHoJa M 3a BPeMs CBOETO CYIIECTBOBAHUS IpeTep-
Tena 3HAYMTENbHbIE N3MEHEHHUs. JIpeBHsA peyHas CeTh CYIIECTBOBAIA 3aJ0JIr0 10
MEPBOTO OJICICHEHMS; €€ TIJaBHBIC apTepUH HMENH, B OCHOBHOM, IIHPOTHOE

HalipaBJICHHUE - C BOCTOKa Ha 3aIlani. B nacrosmee BpEMs 110 TAKMUM HIHUPOKHUM [10-
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JMHAM TEKyT CpPaBHHTEIILHO MayloBOIHEIC pekn Boctounoro [Tammpa u ITammpo-
Anas: Kezeuicy, Okey, bansankunk, Caykcaid, Annuayp u ap [13, 32-37]. bomnb-
mIasi yBIQXKHEHHOCTb HMepU(epUHHBIX XPeOTOB BEI3BANA YCHICHHYIO SPO3HOHHYIO
JeATeNIbHOCTh U pacusieHeHne xpeOToB 3amajgHoro ITamupa u ITamupo-Anas ry-
CTOH ceThlo pek. OcoOeHHO TTyOOKHe YIIeNbsi BO3HUKIIN Y HanboJiee BOJTOHOCHBIX
pex Baxm (Kesiacy, Mykcy, Oburunroy), I'yat, llloxmapa, Banu, Ssrymnem n
Jp., BOJOCOOPBI KOTOPBIX CIOXKEHBI JIETKO Pa3MbIBAEMBIMU TOPHBIMHU MOPOAAMHU
[31-41].

B ropHoii wactu pecryOnuku (B 0CHOBHOM Ha [lamupe) HaKOIJICHBI 3HAUH-
TEeNIbHBIC 3aIachl BIArH B BUJE JIEAHUKOB. TakuM oOpa3oM, TopHas 4acTh peciryo-
JMKHU SIBISIETCSA BaKHEHIIMM MCTOUYHMKOM MUTAHUs KpyNHeliell BogHON apTepun
Cpenneit Asun - AMynapsu. Tak Kak TeppHTOpUS PECIyOINKH HE paBHOMEpHA H
PEKU UMEIOT pa3INyHOe MUTAaHKUE, €€ MOKHO Pa3eANTh HAa THAPOIOTHYECKUE paii-
OHBL. B OCHOBHOM, TeppuUTOpUS peciryOIUKY JETUTCS Ha JBE PE3KO OTIMYAIOIINe-
sl THAPOJIOTHYECKHE 00IaCTH 10 XapakTepy (GOPMHPOBAHUSA W PACCEHBAHHS CTO-
Ka.

1. Cesepo-Ilamupckuii u LenTpanbHo-FOxHO-Ta/KUKCKUN BKITIOYAET T10JI-
HocThIO Oacceitunl pek lllepkenrta, Kaduprurana, Baxma, Kes3eiicy (1oxHas). B
COCTaBe paifoHa BRIJETICHO IIECTh MOAPAiOHOB.

2. 3anagno-Bocrounsiit [lamupa oxBaTbiBaeT Oacceitnbl pek ['yura, [laxna-
ps! u Bapranra Banu fsrynemckumM. Mypraba n 6acceitasr o3ep Capesckoro u Ka-
paKyIb.

BonbummucTBo pek Ilamupa u ITamupo-Anas oTin4aroTcss KPyThIM MaJIECHU-
eM, OBICTPBIM, a MECTaMU OypHBIM TE€YEHHEM, SHEPrUYHOIl TmyOMHHOMN 3po3ueil,
HEBBIPAOOTAaHHOCTHIO TIPOAOJIBHOTO MPOGUIIA, HATMYHEM B pycie TIOpOroB, BOJO-
najgoB U nepexatoB. boxbmme pexu 3anagnoro [Mamupa - Ilsumxk, I'ynt, axapa,
Bapranr, Kei3puicy (Anaiickas), OOMXUHIOY, U Apyrue NPOTEKaIOT MO OOUIMPHBIM
MIPOJIOTBHBIM MEXKTOPHBIM JONWHAM. bBoJbIiie pekd NpOTEKaloT B BaIyHHO-
TaJIeYHNKOBBIX pycnax mupuHo# oT 40 1o 200 M u riry6uHOM oT 2 10 10 M. bepe-

raMH TaKHUX PEK ABJIAKOTCSA WK NOAOLIBBI CKJIOHOB PEK, CIOKCHHBIX KOPECHHBIMU
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[IOpOJaMH, WIN YCTYIbI TEPpac, WIK ME€CUYAHO-TaJeYHUKOBbIE OTJIOXKEHUS B pac-
IIMPEHHBIX TOMMEHHBIX Y4aCTKaX JAOJIUH.

IpogonbHbIil IpouIb JONMUH CPEIHUX U OONBIIMX PEK XapaKTepusyeTcs
KOJICOAHUSIMU YKJIOHOB JIHA JIOJHMHBI - MOCTOSIHHBIM 4€PEl0BAHHEM y4YacTKOB CO
craOBIM TTAJICHAEM U PacIIMPEHHBIM JTHOM, TA€ peKa Pa3BETBIACTCS Ha pPyKaBa, C
Y4acTKaMH ¢ KPYTbIM YKJIOHOM U Y3KHM JHOM, II0 KOTOPOMY PEKa yCTPEMIIIETCs
OJJHUM PYCIIOM, 3a)KaThIM B KOPEHHBIX OPOJaXx.

MopdomeTprdeckne XapakTepuCTHKN pek Bocrounoro [lammpa pesko oT-
JIMYAIOTCS OT XapaKTepHCTHK pek 3amagHoro [lammpa u [Tamupo-Anas. OCHOBHBIE
pexu Bocrounoro ITamupa Okcy, Anudyp u Ap. IMEIOT HE3HAYUTEIHHOE MaJCHHUE
pycna 1-3 M/KM, OHM MEIUIEHHO MPOTEKAIOT MO MIMPOKUM 10 3-5 KM crabopaspa-
OOTaHHBIM JONMMHAM C OTHOCHTEIBPHO HEBBICOKUMH CIIQKCHHBIMH CKJIOHAMH H
IUIOCKAM JTHOM, 3aHSTBIM 3a00JI0Y€HHBIMHU JIyraMH W KOuKapHHKamH. Tawm, rae
pyclia pek CHIbHO MEaHIPHPYIOT, PeKU MPOTEKalOT B HU3KHX Oeperax, MecTaMu
COBpEMEHHEIC pyCia peK Bpe3aHbl B JHO JOJIMH Ha TayouHy no 20 M. Hmke momu-
HBI CTQHOBSATCS AMUKOOOPa3HOH (OPMBI ¢ KPYTHIMHU, HHOTZIA TEPPACHPOBAHHBIMU
CKJIOHAMHU.

[IpomonpHBIe MPOGHIN PEK MMEIOT BUJI JIOMAaHOH BOTHYTOH KPUBOW CO 3HA-
YUTEeNbHO OoJiee KPYTHIM MajieHneM y pek 3amagaoro [lammpa u ITammpo-Aas-
Sarynema, Coxa u Banua, ueM y pek Bocrounoro ITamupa-Annuypa u Oxcy. Be-
JIMYMHA MaZeHUsl peK KoyIeOJeTCsl B 3HAUUTENbHBIX IIpeJesiaX 0T HECKOJIbKUX Je-
CSITKOB CaHTUMETPOB Ha 1 kM Ha BocTounom IlamMupe 10 HECKOIBKUX COT METPOB
Ha 1 xm Ha 3anmagaoM [Tamupe u [Mamupo-Anae. boasamucTBO pek [Tammupa u I1a-
MHUpo-Anas 6epeT Hayauo U3 JeJHUKOB; PeKe UCTOKAMU PEK SIBISIIOTCS] CHEXHUKH,
03epa WU BbIXOJbl 'PYHTOBBIX BOJA. B BEpXOBbSX JIEAHUKOBBIE PEKU IPOTEKAIOT
[0 MIUPOKUM TPOTOBBIM AonuHaM. Hubke Mo Te4eHHIO PeKH NPUHHMAIOT MHOXKE-
CTBO MPHUTOKOB M OBICTPO CTAHOBATCS OYpHBIMH MOTOKaMH, MPOOUBAIOLIMMU cebe
ITyTh MO Y3KAM KPYTBIM YIIEIBSIM.

Pexu Ilammupa BecbMa MHOIOYMCIICHHBI, OTJIMYAIOTCS MHOIOBOJHOCTBIO,

KPYTBIM MaJCHUEM, O'POMHOW JHEPrHeil W 3HAYMTENLHOH MYyTHOCTBIO BOABL. B
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BBICOKOTOPHOH JICTHUKOBOW 30HE (POPMHUPYIOT CTOK INPaBBIC MPUTOKH OCHOBHOM
BozHOM aprepun CpenHelr Azuu - AMynapby, BOAaMU KOTOPOH OpPOLIAIOTCS KPyII-
HeHmme oa3ucel cTpanbl. Haubonee 3HaUUTEIBHBIMU pekaMu Oacceitna AMynapbu
SIBIIAIOTCA NpaBble nputoku [IsHmka-bapranr, I'yar, Banu, Ssrynewm, [Tamup, Kbi-
3pLICY (F0KHAs), IUIOMAAb BOAOCOOPOB KOTOPBIX B CyMMe cocTapiseT 60 917 km?,

Bax ¢ nomazsio Bogocoopa 34 010 km>,

1.4. U3MeHeHus 171062JbHOT0 M PETHOHAJIBLHOI0 KINMATA

HccnenoBaHns MOKa3bIBAIOT, YTO KJIMMAT 3€MIIH NIEPHOANYCCKH MEHSUICS B
pe3ynbTaTe BO3ACHCTBUI pa3HOTo XapakTepa. EctecTBeHHBIMU (hakTOpamMu H3Me-
HCHUS KJIMMaTa SBISIFOTCS CMEIICHHE OPOMTHI M yIila HAaKJIOHa 3eMIIM OTHOCH-
TENIFHO OCH, M3MCHEHHE COJTHEYHOW aKTUBHOCTH, BYIKAHHUCCKHUE M3BEPKEHUS U
M3MEHEHHUs] B pacnpeneseHud aTMOc(epHBIX a’dpo3oiieil ecTeCTBEHHOro MpOoucC-
xoxkaeHus [50-60].

OHO MOeT OBITH CBSI3aHO C JUTUTEIFHBIM YMEHBIICHHEM HIIH YBEIMUCHUEM
KOJIYECTBa TeIula MmocTymnatomero oT ColHIla Ha 3eMHYIO IIOBEPXHOCTh, C U3Me-
HCHHUEM IIOTJIONIATEIIFHON CIIOCOOHOCTH 3eMHON aTMoc(ephl B pe3ysbTaTe U3Me-
HEHHUS ee cocTaBa. MHOTOUHCIICHHBIEC (DaKThl HCTOPHYECKOH T'e0JIOTHH, aJICOHTO-
JIOTUH, 300JIOTHH, TATe000TaHNKH U APYTUX HayK MOATBEP)KIAIOT HAIMYNE H3Me-
HEHU KJIMMAaTa 1o/ BIUSTHUEM THX nipu4uH [16, 14-50].

B mociretame TOBI OTHOM M3 BKHEHWIINX 33/1a9 B 00JIACTH KIMMATOJIOTUH
ABJAETCA UCCIEIOBAHUE BONPOCA TI00ANPHOTO M3MEHEHHs KIMMara 3eMId. JTo,
MIPEXJE BCEro, 0OyCIOBICHO AKTUBHBIM BIMSHHEM [CATCIBHOCTH YEIOBEKa Ha
NPUPOAHYIO CPEedy, KOTOpas JOCTUIJIAa YPOBHS, CPaBHUMOIO C €CTECTBEHHBIMHU
KIIMMAaTOO0OPa3yomMMH  (haKTOPaMH, BIHMAIOIMINMHA Ha ECTECTBCHHYIO H3MEHYH-
BOCTbh KJInMaTta [60-65].

I'moGanpHast cpenHeroaoBas mpu3eMHasl TeMIlEpaTypa 3a MOCIeqHee CTO-
netme Bospocna Ha 0,6°C [66-69]. AMILTMTY/IBI CYTOYHBIX TEMIEPATYp yMEHbIIA-
JUCh BO MHOTHX TOYKAaX 3€MHOTO mIapa. B cpeaHeM, MHHUMaNbHBIE TEMIIEPATyphI

BO3pacTarOT NpHUMCPHO B JiBa pasa 6LICTpeC 0 CpaBHCHHIO C MaKCHUMaJbHBIMH.
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KonngecTBo 0cakoB, BBIMANAIONINX HA CYITY, H3MEHSICTCS He3HAUUTEIbHO: OT 0,5
1o 1% B gecatunetne. Tem He MeHee, B HEKOTOPBIX PETHOHAX 3éMHOTO IIapa yBe-
JIUYUIIOCH YHCIIO HHTEHCUBHBIX M 9KCTPEMAaJIbHBIX OCa/IKOB.

HauOosnbiine n3MeHeHus! KIMMaTHUYECKUX MapaMeTpoB MIPOU30LLIN B paiio-
HaX, XapaKTePU3YIONIMXCSI SHEPTHYHBIM BMEIIATETLCTBOM YEIOBEKA B TPOIECCHI
MIPUPOABL: ypOaHHU3aLUsl, METHOPAIHS, CTPOUTEIBCTBO OOJBIINX BOAOXPAHWIUII U
1.0 [70-71].

ITo mannueM [71], 3a 6a3oBei mepuon mo PT Habmromaercs: yBenndeHue
CpeIHEeroioBoil Temmepatypsl Bo3ayxa Ha 0,7-1,2°C B mmpokux ponuHax. B
MEHBILIEH CTENeHH POCT TEMIEpaTyphl MPOU3OLIET B TOPHBIX M BBICOKOTOPHBIX
pationax Ha 0,1-0,7°C, u nuuib B ropax ueHTpaibHoro Tajpkukucrana, Pymane u
HU30BbE 3epaBlIaHa MPOU30ILII0 HEOOIbIIOE MOHMKEHNe Temrepatypsl (Ha 0,1-
0,3°C). B 601p1HX ropoJax pocT TeMIepaTypbl 0COOEHHO 3HAUUTENEeH U JOCTUTa-
et 1,2-1,9°C. B 30Hax opomraeMoro 3emiieaesus, HalpuMep, B HOBOOPOIIAeMOMH
SIBaHCKOM A0NMHE, TeMIepaTypa UMeeT TEHACHIMIO K IMOHMKECHUIO, 0COOCHHO B
netHee BpeMs. Ha rore (IllaapTy3) u ceBepe (XymKkaHm) pecryOIuKn CpeqHss ro-
JI0Basi TeMIlepaTypa OCTaBajlach MPAKTUYECKU O€3 MU3MEHEHWi, YTO, OYEBUIHO,
CBSI32HO C BIMSHHEM MECTHBIX (DAKTOPOB (OCBOCHUE 3eMellb, CTPOUTEIHLCTBO BOJIO-
XPaHWINI). 3UMHHAN TMEPHUOJT XapaKTepU3yeTcsl TOBBIICHUEM TeMIIepaTyphl, 3a
HCKJIIOUEHHEM HU30Bbs . 3epaBiian, Kymnsaockoi, SIBaHCKOW TOJUH U BOCTOUHON
gactu [lamupa, rae ona monmsmiack Ha 0,1-0,4°C. HanbGosbliee MOBBIICHAE 3UM-
HeH TemmepaTypsl oTMedeHo B Jlexas3e, Daitzabane n Maiixype, a Takke B KpPyII-
HBIX Toponax. Becennue temmepaTypbl B TalkukucTane, B o0IieM, UMEIOT TEH-
JICHLUIO K TOBBILICHUIO B JTOJMHHBIX, TOPHBIX M BBICOKOIOPHBIX paifonax Ha 0,2-
0,7°C. B psine npearopHsix paiioHOB M B OpOIIAEMBIX JOJIMHAX, a TAK)KE YACTUYHO
Ha 3amagHoMm U Boctounom Ilamupe oTMeueHo MoOHIKeHHE Temneparypsl Ha 0, 1-
0,7°C. JleroM B JOMMHHBIX U MPEArOPHBIX palloHaX OTMEYaeTcsl TeHASHLHUS K po-
cty setHux Temmneparyp Ha 0,2-0,8°C. Jlumb B ropax Lentpansroro Tamkuku-
CTaHa OTMEYEHO HeOONbIIOe OHKeHHe Temneparypsl Ha 0,4°C, a Takke Ha [ore

pecny6nuku Ha 0,3°C. OceHHHE TeMIepaTyphbl, B 1IEJIOM 110 pecnyOnKe, UMEIOT
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TEHJICHIIMIO K 3HAYUTEIbHOMY pocTy B cpemneM Ha 0,8-1,2°C, ocoOeHHO Ha oTe ’
BOCTOKE cTpaHbl. Mckimtouenuem sBnsiercst Llentpanbubiii TapkukucTan, rae B psi-
JIe paiioHOB HAOIIOAAETCs TEHISHIINS K UX MMOHMKEHUIO.

ComnocraBieHue aHOMAJILHOIO KOJMYECTBAa OCAJKOB C IOBTOPSEMOCTBHIO
IIMPOTHBIX U MEPHIMOHAIBHBIX THIOB IMPKYJISAINN YKa3sIBaeT Ha (hopMHpoOBaHIe
M30BITKA 0CAIKOB ITPU MEPUANOHAIBHBIX TIOTOKAX, B TO BpeMsI Kak Je(UIUT ocal-
KOB HaOJrofaeTcs B MEPHUOIbl YBEJIMYEHHs IIUPOTHOIO IEPEHOCA BO3IYLIHBIX
Macc. B monmHHBIX paifoHax neduImT ocaakoB, Tak ke Kak U M30BITOK, (OpMHpPY-
eTcs Jalle, YeM B TOPHBIX paifoHax. B Oonee cyxue rofsl B peciryOiInKe BBINAAaeT
30-70% ocaakoB OT HOPMBL, a B 6onee BaaxkHbie 10 200-250%.

3a nepuon 1961-1990 rr. B ropax LlentpanbHoro TamxukucraHa, B 10JIU-
Hax FOro-3amagnoro u CesepHoro TapkukucraHa, Ipearopbiax TypKecTaHCKOTO
XxpebTa U BBICOKOTOpHBIX paiioHax Bocrounoro Ilamupa HabmronaeTcs yMmeHblle-
HUE KOJIMYECTBa roJIOBBIX ocaakoB Ha 1-20%.-B mpenropHslx U TOpHBIX paioHax
XaTJoHCKOH 007acTH OTMEJaeTcsi yMEHbIICHHE ocaakoB Ha 6-22%. B Kaparern-
Ho-JlapBa3e ¢ BbICOTHI Oonee 1500 M KOIMYECTBO OCAJKOB YBEIMYHMIOCH Ha 14-
18%. Ha 3anannom Ilamupe yBeanuenue ocaakoB coctaBuio 12-17%. Haubosns-
1ee yBEIMUYEHUE 0CaIKOB OTMEUEHO Ha JeqHuKe DequeHko - 36%.

Bbonee 3HaunTENBHBIC TOJOBBIC OTKJIIOHCHHS 0CAIKOB HAOIIOMAIOTCS B TOpPax
U BBICOKOTOPBSIX. 37€Ch OTPHULIATENbHbIE OTKIOHEHUSI B OCHOBHOM COCTaBIsItOT 10-
20%, a moxoxutenbHble Konebmores ot 10-20% B [lexasse, mo 50-100% B Myp-
rabe. B anHoMalbHO BIaKHBIE TO/IBI 0CaqKOB Bbinaaaet ot 50 1o 100 % Beie HOPMBI
B BEPXOBBAX 3epaBuiaHa, 3anaaHoM Ilamupe, a Ha Bocrounom Ilamupe mHorna
6onee 150%.

HccrnenoBanns 1moKa3ali, 9TO KOJMYECTBO OCAIKOB B XOJIOIHBIN MEPHON 3a
1961-1990 rr. yBenu4yuIoCh B paBHUHHBIX U MPEATOPHBIX ToJUHAX. He3Hauurtens-
HO YBEJIMUYWIMCh OC3JKW B BEPXOBBSAX 3epaBliaHa M Ha 3amagHoMm [lamupe.
Hanbompliee yBenMYeHHE OCAIKOB B XOJOMHBIA IEPHO] OTMEYCHO HA JICITHUKE

@emuenko - 29%. Ha Bocrounom Ilammpe HaOmrogaeTcss pe3Koe yMCHBIICHHE
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0CaJIKOB XOJIOJJHOTO TIEPHONa, YTO CBSA3aHO C OPOTpadUIEecKOil 3aTCHEHHOCTHIO
JTAHHOTO paiioHa TOPHBIMU XpeOTaMH.

Terublii Iepros XapakTepeH HEPaBHOMEPHBIM pacIpe/ieieHeM OCaJKOB BO
BpeMeHH. HanborbIiee X KOJMYECTBO BBINAJACT B alpelic W Havyaje Mas, 3aTeM
HACT UX YMEHBIICHHE, a C WIONSA IO CEHTAOpPh B JOJIMHAX OHM IPAKTHIECKH HE
HaOmonatorcst. B rerubrit mepron 3a 1961-1990 rr. oTMeueHO yMEHBIIIEHHE 0CaIKOB
B JIOJIMHHO-TIPEATOPHBIX palloHax peciyOyuKky Ha 6-57%, B BEpPXOBbSX P. 3epaBllaH
(6%) m ocobeHHO 3aMeTHOe yMEHbIIeHHe Mpon3onuio Ha Bocrounom IMamupe (1o
70%). B T0 ke BpeMsI Ha OCTaJIbHOM TOpHOH YacTH pecyomamku (Bbime 1500 M) xo-
JIMYECTBO OCAAKOB yBeIM4Minoch oT 9% no 36%. Ha nennuke denyeHko ocaaku
yBeauumiInch Ha 44%.

AHamM3 W3MEHEHHs CHEro3alacoB 3a BeCh MHEPHOA WHCTPYMEHTAIBHBIX
HaOJIOICHUI 1 OT/IENIbHO 32 Tiepuoy 1961-1990 rr. mokasain ux yBeJIHMYeHUE B MPe/I-
TOPHBIX U CPEIHEropHbIX palioHax Ha BeicoTax A0 2000 M B cpemnem Ha 35%.
Hanporus, B 30He ot 2000 10 3500 M 0TME4EHO IOBCEMECTHOE YMEHBIIEHUE CHE-
ros3amacoB Tak ke Ha 35%. OgHako TeHACHIUS YMEHBIICHHS CHET03aMacoB B 30HE
cebiie 2000 M mpociexuBaeTcsi He BO BCEX paioHax. YBEIMYEHHE CHEro3aracoB
OTMEYEHO B TOPHBIX paiioHax XaTimoHckoit obmactu (Canriok 2230 M), 1 Ha JIeTHU-
ke ®emuenko (4169 m). Cnemyer OTMETUTD, YTO B 9THX paiionax 70 1960 r cHerosa-
nacel yobiBanu. Hambosiee MHOTOCHEKHBIMU ObLTH 3uMbI 1949-1950 u 1964-1965
IT., Korga Oosiee yeM Ha 50% TeppuTopru CHerosamacel B 1,5-2 pasza ObUIM BbIIIE
CpeAHUX MHOTOJISTHUX 3HaueHui. 3uma 1969 r. 6buta 0cOOEHHO MHOTOCHEXKHOM,
KOTJa Ha BCEH TEPPUTOPHU PECHyOIMKH CHEKHOCTH OblTa B 2-2,5 pasza Oomble
00br4HOTO. ManocHexxHbIMU ObLTH 3uMBbI 1955-1963 1. C 1964 1o 1984 rr. npowuc-
XOMJIO YepelOBaHUE PA3INUHbIX 110 cHexHOCTH 3uM. C 1985 r. o 1990 r. Ha BbICO-
tax 710 3000 M cHero3amackl yMEHbIIANUCH. V3yueHne TeHACHINH U3MEHEHHUS CTU-
XUHHBIX THAPOMETEOPOIOrMYECKUX SIBICHUN Tokazao [70-76].

Bricokne TemmepaTyphl. 30Ha HEOJIArOIPHATHOTO TEIJIOBOTO PeXUMa (paB-
Ho u Boime 40°C) oXBaThIBaeT BCIO PAaBHUHHYIO 4acTh peciyonuku. Ha ocHoBaHNH

aHaJIn3a JTaHHBbIX HaOJIOICHUN BBISIBIICHA TCHACHIMA YBCIUYCHUA 4YHCIIa JIHEeH ¢
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Temmepatypoii Beire 40°C mpaKkTHYECKH BO BCEX PaBHUHHBIX paiOHAX PeCITyOITHKH
Ha 30% u Gosiee. B 1984 r B [llaapTy3e ObuT0 3admkcupoBano 48 nHEH ¢ Temrepa-
Typoii Bo3ayxa Beie 40°C. HanMensInee uncio aHel ¢ Temmneparypoit Bbie 40°C
HaOmonanock B 1972 1.

Huskue Temmneparypbl. K omacHBIM SIBIEHHSM ITOTOIBI OTHOCSTCS TakKKe
CpEeIHECYTOUHbIE TeMIlepaTypbl Bo3ayxa paBHble W Hmxke -10°C. Haumenbliee
CpeHee YMCIIO JHEH B TOy ¢ HU3KUMM TeMIIepaTypaMu OTMEYaeTcsl Ha paBHUH-
Hoit Teppuropni (0,2-0,8 mrst) [73-75], XOTS B OTIEIBHBIC TOIBI HX YHCIIO YBEITHIH-
BaeTca 10 5-15. Hanbompmmas moBTOPSIEMOCTh HU3KHX TEMIEpaTyp OTMEdaeTCs B
TOPHBIX palfoHaX, 0COOCHHO B KOTJIOBMHAX, HA MEPEBalaX M BEPIIMHAX BBICOKHX
XpeOToB. B mpeAropHeIx paiioHaxX CpeiHee YHCIIO JHEH ¢ HU3KOW TemIiepaTypoit
u3MeHsieres ot 6 o 16, a B otesbHbIe T 25-80 nHei. B obOmiem, Habmogaercst
TEH/IEHIIMS K YMEHBIIEHUIO YHCiIa JIHEH B TO/ly CO CPEAHECYTOYHOM TeMIepaTypon
Huxke - 10°C Ha 30-50%.

CuibHbBIe 0CaJKH-3TO OJHO W3 HamOOJee OMAaCHBIX THIPOMETEOPOJIOrHYe-
CKHX SIBICHHI N0 CBOMM HOCHeACTBUSM. CpermHee YHCIO CIy4aeB C CHIBHBIMH
ocaJIkaMu 110 TePPUTOPHH PECITyOJIMKH HEBEIUKO U Kosebnercs or 0,1 1o 6 aHeil B
roxy. B HekoTOpwIX palioHax CHIBHBIC OCAIKH HE HaOmomaioTcs BooOme. B or-
JIeJIbHbIE TO/1bI, HarpuMep B 1969r, uncio noiy CyTOK ¢ CUIIBHBIMH OCaJIKaMH Ipe-
BOCXOJIUT CpE/IHEe 3HavyeHue B 3,5-5,5 pa3z. MakcuMyM 4yMcia JAHEW C CHIIbHBIMU
ocaZiKaMU MPUXOJUTCS, IPEUMYLLECTBEHHO, HA BECEHHHE MECSLIbL, @ B BEICOKOTOp-
HBIX paifoHax Ha eTHue. 3a nepuox 1961-1990 rr. uncno gHEH ¢ CHIBHBIME TBEp-
JBIMH OCaJKaMH FIMEeT TEeHACHIMIO K COKpameHHuio. V3MeHeHue uncia JHEH ¢
CWJIBHBIMH KHJIKUMH OcaikaMu HeonHo3HauHo. Hanpumep, B KynsaOckoii nonune
YMCIO AHEH C CHIIBHBIMM JKUAKHMH OCaJKaMM yBeauuuiaoch B 1,5 pasa. B r. [ly-
man6e HabrogaeTcs TeHASHIUs yMeHbIeHus B 1,5-2 pasa.

Brimagenue rpaga yacTo NMPHHOCUT YIIEPO CEIbCKOMY XO3gHCTBY. Ouar
HaMOONBIINX TPAJIOBBIX SBJICHHUH PACIIONOKEeH BIONL [mccapckoro xpebra, B Oc-
HOBHOM H0 mpeAropbsiM. C BBICOTOH MECTHOCTH YHCIIO JTHEH C IpajjoM yBeIHYHBACT-
cs. IIpu aTOM MakcuMyM HOBTOpsieMOcTH Bo3pacTtaeT oT 0,7-1 1HS B JOJMHHBIX
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paiioHax, 10 4-8 nHel B BBICOKOTOPbAX. BoJbIoi 4acToToi rpafoBbIX SBICHUH OT-
ngaercs ['mccapcekast JonmHa, TAe cpeHee KOJINIEeCTBO JTHEH B FOy ¢ TpaioM co-
craBiseT 1,9-3,5 nueii. 3a nepuon 1961-1990 rr. B TOTMHHBIX U TPEIrOPHBIX paiio-
Hax KOJIMYECTBO JHEH ¢ rpagoM ymeHblmioch Ha 60-80%. B ropueix paiionax mo-
BTOPSIEMOCTh BBIIIAJICHUS Ipajia HE M3MEHMIIACh, @ B HEKOTOPHIX paiiOHAX yBEIHU-
YUIIACh.

CeneBble naBoaku. ONHUM M3 IOCIEACTBUIA BBINAJCHUS CHIBHBIX JIMBHE-
BBIX OCAJIKOB SIBIITFOTCS CEJIEBBIC MAaBOJKM, KOTOPHIE YacTO HaOMIOMAIOTCS B Mpe-
TOPHBIX ¥ FOPHBIX paiioHax TapkukucTaHa B Ipenenax BbicoT 10 2000 M. B BbIcO-
KOTOPHBIX paiioHax cell MOTYT (hOpMHUPOBATHCS B Pe3yJIbTaTe MPOPHIBA BPEMEHHBIX
o3ep. Kak mpaBuio, ceneBble MaBOAKM MMEIOT KPAaTKOBPEMEHHBIM XapakTep, HO
MIPUYUHSAIOT OTPOMHBIN yIepO HAaCEeTICHHBIM ITyHKTaM M HapOJHOMY XO3sHCTBY. 3a
HCClielyeMblii Iepro/l HauOoJbllee YUCI0 KaTacTpouuecKux ceneld HaOIoaaaoch
B 1969, 1970, 1985 u 1988 ronmax. FOro-Bocrounsie ckioHbl ['nccapckoro xpedra,
CEBEpHBIC CKJIOHBI TypKecTaHCKOTO M IOKHBIE CKIOHBI KypammHCKoro XpedTa sB-
JISIFOTCSL palioHaMU ¢ HauOOJIbILeH CelIeBON aKTUBHOCTBIO, OCOOEHHO OacCelHBI peK
SIxcy, Bap3o06, Baxui, O6uxunroy. 3a 1961-1990 rr., HaOmronaercs yBeJlM4YCHUE
gncna JHei ¢ karacTpodraeckumMu cemsvu Ha 50-60%. Hanboree MomHbIe ceneBbie
maBoky Habmozmamucs B 1993 u 1998 rr., Korma mMm OBIIM pa3pyIIeHb MHOTHE
00BEKTHI SKOHOMHKH (TUIOTHHA cTposiiieiics Porynckoi 'DC, noporu, noma B Xar-
soHcko# n Corauiickoi 00acTsIX) M PUYHHEH OTPOMHBIH yIepo.

CHexHple JaBUHbI. OCHOBHBIMU YCJIOBHSIMU CXOJa JIABUH SIBISICTCS HAJH-
4ne CKIOHOB KpyTr3HOH 30-50°, CHe:XKHOTO MOKpOBa MOIIHOCTBIO 6o1ee 30 cM u co-
OTBETCTBYIOLIEH MeTeoposioruueckoil o0ctanoBku. B ycnoBusx Tamkukuctana Ha
OoJbIIeHf YacTH TOPHON TEPPHUTOPUH OCHOBHOH MPHYMHOM (POPMHPOBAHMS JABHH
siBIsieTcst cBeskeBbImaBLmid cHer (60-70%). HanboupInas moBTOpsEMOCTh cXo/a Ja-
BHH OTMEYAeTCsl Ha CKJIIOHAX CEBEPHBIX OKCMO3UIMI. MaKkcuMyM JaBUH MPUXOTUTCS
Ha eBpanb-mMapT Mecsnpl. Hanbousmee guco queit Obu10 oTMedeHo B 1978 r, ko-
I7la MPAKTHYECKH BO BCEX TOPHBIX paifoHaX HaOIIOIaICAd MAcCOBBIM cXof JaBuH. B

PE3YIIbTAaTEC NEPEKPHIBAJIOCH JABMXKCHHUE aBTOTPAHCIIOPTA, BO MHOIUX MECTax ObLIN
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TOBAJICHBI JIMHUAU CBSI3U M 3JiekTporiepenad. B 1969 r uckmountensHas JaBUHHAS
aKTHBHOCTH HaOmionanack Ha 3amamHoM [lammpe. Yncno aHed ¢ maBHHAMH, TIpe-
BBIIAIOIIMMH B 2 pa3a cpelHHE MHOTOJIETHHE 3HAUCHUs, OTMedanoch B 1976, 1984
u 1987 rr. 3a nepuox 1961-1990 rr. npocnexuBaercss TEHACHIUS yBEIUYCHUS
yycia qHel ¢ napuHamu Ha 50-70%.

JuTenbHbIe TyMaHbl, HaOmonatomuecs 6oaee 24 4acoB, ¢ BUIMMOCTEHIO
50 M M MeHee, CUMTAlOTCA OCOOO ONACHBIMM SIBICHHAMH, HO B TamKUKUCTaHE
HaOmromatoTes peako. TyMaHB HAYMHAIOTCS B HOSOpE WM, JOCTHTas MakCHMyMa B
JekaOpe-sHBape, 3aKaHYMBAIOTCA B MapTe. VICKIIOYEHHE COCTAaBISIIOT BBICOKOTOP-
HBIE PalloHBI, PacIOI0KEHHBIC B 30HE 001aK000pa30BaHus, I7ie TyMaHbl HAOII0qa-
I0TCSL KPYTJIbIi rof. B GonblIMHCTBE palloHOB CyMMapHasi MPOAOIKUTENBHOCTD TY-
MaHOB He npesblmaer 50-70 gacoB. Ha nepeBanax u B palloHAX, OTKPBITBIX BJIAX-
HBIM BO3JIYLIHBIM Maccam, POJODKUTEIbHOCTh TYMAaHOB yBeanuuBaercs 10 1200
yacoB B rof. IIpu Oomblioi cymMMapHOH MPOAOKUTENBHOCTH TyMaHOB ClERyeT
OTMETHUTh, YTO OHHU JJATCA 10 3-5 yacoB. 3a nepuox 1961-1990 rr. uncno nHeit ¢
TymMaHOM yBernnamiocsk Ha 20-50%. B paiione r. Xymkanaa 4nucio gHel ¢ TyMaHOM
yBenuuuioch Ha 80%.

IIb11bHBIE OYpPH IO TEHE3HCY IMOPA3/IENAIOTCA Ha MECTHBIC W (ppOHTAIIb-
HBIC. B TIepBOM citywgae 3TH SBIEHHs OXBAaTHIBAIOT HEOOJBIINE PaifOHBI, TIe UMe-
I0TCSI CyXHE MEJKO3eMHUCThbIEe MOYBBI U AYIOT yMEpEHHbIe BeTpbl. Takoe siBIEeHHE
4acTo BCTpeYaeTcs Ha ore pecimyOmkn. @poHTaIbHbIC TBUTBHEIE OYpH, COMIPOBOXK-
JIAfOIIe B OCHOBHOM XOJOAHBIC (DPOHTHI, YCTPEMIIIIOTCSA BBEpX mo monmHam Ka-
¢uprurana u Baxma. [Tpu sTom cumbHBIH cyxoit Betep (18-20 M/c) ¢ meuibHOI Oy-
peit 1 MIJI0H MOXKET UMETh MPOJOIKUTENBHOCTh HECKOIBKO YacoB. Camoe OoJIbIIoe
YHCIIO THEH B TOMy ¢ MBIIBHBIMH OypsiMH, B cpefHeM 14 nHelt, HabmromaeTcs Ha ore
pecriyomuku. [Ipu paccMoTpeHHH MMOBTOPSIEMOCTH MBLIBHBIX Oyph 3a mepuoxa 1961-
1990 rr. oOHapyXeHa TeHACHIMS YMEHBILIECHNS YACIA JHEH ¢ MBUIbHBIMU OypsiMH B

1,5-2 paza. OnqnHako, B IOCJIEAHNE TOJIbl KX YUCIIO 3HAYUTEIILHO BO3POCIIO.
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3akJ0ueHne Kk riase 1

1. Ha ¢one r00aIpHOTO MOTETIICHHS 0COOCHHOCTH M3MEHEHUH PEernoHalb-
HOTO KJIUMaTta MOTYT UMETh MPHUHIUIHATBHBIC OTIHYHS U OOJBIIOE 3HAYCHUE IS
OT/CNBHBIX 30H MMEIOT pPerHoHaNbHBIC (akTopsl. [Ipu mocraHoBke 3amad ObLTa
copMynupoBaHa THUIOTE3a O CYIIECTBEHHOM BKJIAJIC PETHOHAIBHBIX €CTECTBCH-
HBIX (DaKTOPOB B M3MEHEHHE KiInMaTa TaPKUKHCTaHa.

2. HUccnenoBanue 3aKOHOMEPHOCTH H3MEHEHUsI TEMITepaTyphl BO3AyXa U KO-
JIYeCTBA aTMOC(EPHBIX OCAIKOB SBISETCS ONHOW M3 aKTyalbHBIX 3aJad COBpe-
MEHHOH MeTeoponorud. Vi3MeHeHne TeMIepaTypsl BO3ayXa U KOJIMYECTBO OCaIKOB
MOT'YT CYIIECTBEHHO HOBIUATH HA IPUPOIHYIO CPEAy U Ha JESITEIbHOCTD JIFOJCH.

3. B apuIHBIX KIMMaTHYECKHX 30HAX BOJHBIC PECYPCHI SBIISIOTCS IIECHHBIM
MIPUPOJHEIM CHIPHEM, TPEOYIOMNM CTPOTOTO y4éTa, OEpekHOTO MCIIOIH30BaHUS,
[IPOTHO3MPOBAHUS W3MCHYMBOCTH, a TAK)KE 3HAHHUS. 3aKOHOMEPHOCTEH (opMHpPO-
BaHHs BOJAHBIX PECYPCOB.

4. B naHHOW AHMCCEpTAMOHHOW paboTe 0OEKTOM HCCIESIOBaHMs BBIOPAHO
N3MEHEHHE KInMara B 30He Boctounoro n 3amagHoro ITamupa, Tak Kak 3TH 30HBI
SIBISIFOTCSl YHUKQJIBHBIMU C TOYKH  3PEHHS THAPOMETCOPOJOTHYCCKHUX YCIOBHH.
V3ydyenne mpocTpaHCTBEHHBIX W BPEMEHHBIX OCOOCHHOCTEH M3MEHYMBOCTH TEM-
mepaTypsl BO3AyXa U KOJIMYECTBO OCAAKOB HA €€ TEPPUTOPHUHU UMEET OOJIbIIOe 3Ha-
YEHHE HE TOJIBKO JUIS Pa3pabOTKU PEerHOHAIBHBIX CLICHAPHEB Oy IyIINX H3MCHEHHI
KIIFMaTa, HO TakXKe UL PeIICHUs Psjia MPaKTHISCKHX 3aJ1ad, CBI3aHHBIX C paruo-
HaJIbHBIM HCIIOJIB30BAHUEM arpOKIMMATHIECKUX PECYPCOB U OICHKON BOJHBIX pe-

CYPCOB.
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I'napa 2. U3YYEHUE JUHAMUWKHU N3MEHEHUS
METEOPOJIOTHYECKUX XAPAKTEPUCTHUK
BOCTOYHOI'O ITAMHUPA

MHorouncieHHble (paKkThl HCTOPUIESCKONW T€OIOTHH, TTaJleOHTOIIOTHH, 300-
JIOTHH, NANe000TaHUKH M JPYTHX HAyK MOJITBEPKIAIOT HATMUUE U3MEHEHUH KITU-
Mara TOJ| BIUSHUEM Pa3Iu4HbIX TPU4HH [76-82].

B reonornueckue nponuisie U3MEHEHUS KJIMMaTa MPOUCXOAUIIHN JOCTaTOY-
HO MEJIUIEHHO, a ¢ Hayajga XX BeKa CKOpPOCTb M3MEHEHMH pe3ko Bospocina. Hbl-
HeIlIHee W3MEHEHHUe KIMMaTa OTJIMYAeTCsS TeM, YTO TeMIl M MPOJOKUTEIBHOCTD
NOTEIVICHNS 3a HOCJIEAHUI BEK MPEBBILAIOT ATOT MOKazaTelb 3a Jt00oil apyroi
TIepHO/J] BpPEMEHH 3a MOCJIEIHIE HECKOJIBKO ThICAY JIET.

B nocaennue rogsl oqHONM U3 BaXKHEHUIINX 3a/1a4 B 00J1aCTH KJIUMATOJIOIUU
SBIISIETCSL MCCIIEIOBAHUE BOIPOCa INI00ANBHOrO M3MEHEHHUS KIMMaTa 3eMJIH. JTo,
MpeXJie Bcero, 0OyCIOBICHO AKTHBHBIM BIUSHHEM JESITEIHHOCTH YelIOBEKa Ha
MPUPOJIHYIO Cpefdy, KOTopas JOCTUIJA YPOBHS, CPaBHUMOIO C €CTECTBEHHBIMH
KJIMMaToo0pasyomumMe (GpakTopaMu, BIMSIOIIUMHA HAa CCTCCTBCHHYIO H3MEHYH-
BOCTh U, B KOHEYHOM HTOTE, TPUBOAIIEMY K YBEJIHMUEHHUIO YaCTOTHl U BEJIHMYMHBI
AHOMAJILHBIX TPOSIBJICHUN 110To/bI [83-96], a B Halem cilydyae U3MEHEHUSIM B Tep-

MHYECKOM PEIKUME U BJIArOOOHCIICYCHOCTH.

2.1. OcHOBHbBIE XapPAKTEPUCTHKU METEOPOJIOrHYeCKUX CTAH LU
Bocrounoro Ilamupa
OcCHOBHOE pa3BUTHE THAPOMETEOPOJOTHUECKUX HAOJIOACHUI HA TEppPUTO-
pun Tamxukucrana Hayamuch B 30-40 roga mponutoro cronerusa. B konne XIX
BEKa Ha TEPPUTOPUH Hallel peciyONnuKy ObUIM OTKPBITHI IIEPBbIE METEOPOJIOTHYe-
ckue cranuuu. Ha Tepputopun 'BAO pacrnonoskeHs! 1Be U3 3TUX CTaHLuUi: Xopor
(rmagano Habmoaenunit ¢ 1898) u Myprab (Hagano Hadmoaenuii ¢ 1892r.) [13,108].
Onna u3 cranmmit [16], oTkpsITeix Ha eme B 90 rr. 19 Bexa Ha [lamupe pac-

nojiokeHa Ha Tepputopud Boctounoro Ilammpa. Cranmust Mypra® oTkpbiTa B
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1892 rony. Bricota Han ypoBHeM Mopst 3576 M. CraHuusl paclojiokKeHa B IOro-
BOCTOYHOH "acTh [lamMupckoro Haropbs, B foauHe pekn Myprab. Pemsed mectHO-
CTH TOpHBIA. JlonuHa CO BCEX CTOPOH OKpPY)KEHa TOpaMH, BO3BBIIIAIOIIMMHUCS HaJl
ypoBHeM craHinuu Ha 800-1000 M. BepiimHbl 1aibHUX XpeOTOB UMEIOT aOCOJIOT-
HBbIE OTMETKH OoJiee 5 KM U TOKPBITHI BEYHBIMU CHETaMU W JieAHWKamu. Kimar-
CYXOM, C XOJIOJIHBIM JIETOM, CYpOBOW MaJIOCHEKHOH 3UMOM. B camblif x001HbBIH
MeCsII CPeHss TeMmeparypa Bo3ayxa munyc 19,2°C, nerom Temmeparypa Bosayxa
noBsimaercs 10 12,9°C. MakcuManbHOe KOTMYECTBO OCAKOB -75 MM, BBITIAAeT B
TemyIbId meprof roga. CpemHss CKOPOCTh BETpa MEHSETCS B TEUEHHE Mecsla B
npenenax 1,2-3,2 m/c

Pa3BuTne coBpeMEHHON METEOPOIOrHYECKON ceTH Ha Tepputopuu Bocrou-
Horo Ilamupa nayanocs B cepenune XX Beka [107, 108].

Cranuus Kapaxynb otkpbeita 1 HOsOpst 1933 roma. Breicota cranium - 3932
M HaJ ypoBHeM Mops. PacrionoskeHa B BOCTOUHOM yacTu IlaMupckoro Haropbs, Ha
ceBepo-BOCTOYHOM Oepery o3epa Kapaxyms. Pensed mectHOCTH TOpHSBIA. OKpYy-
MKAIOMIas MECTHOCTh MPECTaBIIsET OO0 OOMIMPHYIO BEICOKOTOPHYIO KOTJIOBUHY,
CO BCEX CTOPOH OKPY>KEHHYI0 ropamu. PacctosiHue 10 OamKalux rop cocTaBis-
eT 1-1,5 kM. JlanbHuE TOpbl pacHoIokKeHbl Ha paccTodHuu 12 kM. Kinmar - cyxoi,
C XOJIOJIHBIM JIETOM, CYpPOBOI MajOCHEXHOH 3uMoil. B camblil x0moqHbINH MecAll
CpenHsis TeMmIeparypa Bo3ayxa cocrabisger muHyc 18°C, meTom moBblmaercs 1o
wroc 8,7°C. MakcuMallbHOE KOJIMYECTBO OCAIKOB JOCTHTAeT 54 MM B TEILIBIH ITe-
puox roxa. CpemHsisi CKOPOCTh BeTpa MEHsSETCS B TCUCHHE MecAla B mpeaenax 1,9-
3,5 m/c Uucno sicHBIX qHEl 1o o0meit obnagnoctu mpumepro 120 B ro.

Cranuus bynynyHkyib oTkpbiTa 24 ceHtsiops 1950 roga BeicoTta Hat ypoB-
HeM Mops 3744 m. PacnonoxeHa B LeHTpanbHOM uyactu Ilamupckoro Haropbsl.
Kinmar-cyxoii, ¢ X0J0JHBIM JIETOM, CYypOBOW MaJIOCHEKHOU 3uMoii. B camblii xo-
JIOJHBIA MeCAI CPeNHsAs TeMIeparypa Bo3ayxa Munyc 25,5°C, J1eToM TOBbIIIAeTCs
10 mnoc 11,2°C. MakcuMasnbsHoe KOJTMYecTBO 0CaKOB JocTuraeT 50 MM B XOJIOJ-
HBII iepuox roaa. CpeqHss CKOPOCTh BeTpa MEHSIETCS B TEUCHHE MecAla B IIpeie-

nax 0,4-2,5 m/c Uuceno scHBIX JHel 1o o6miei ooimaynoct 120 B roj.
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Crannus [aiimak otkpeita 1 HOsIOpst 1958 ronma. Bricota Haj ypoBHEM MO-
ps 3840 M. PacnionosxeHa B 10ro-BocTouHON yacTu [laMupckoro Haropbs, B JOJIHHE
p. Axcy, mupuHa KOTopoit okono 3 kM. Kinumar-cyxoit ¢ XOJTOIHBIM JIETOM, Cypo-
BOW MaJIOCHEKHOH 3MMOH. B camblil XOJI0IHBIN MecsI CpefHsst TemMIepaTypa Bo3-
nyxa —munyc 17,3°C, netom mossmmaercs o wioc 9,8°C. MakcuManbHOe KOJH-
YEeCTBO OCAIKOB COCTABIACT 85 MM B TeIUIblil mepuon roga. CpegHss CKOPOCTb
BETpa MEHseTCs B TeUeHHE Mecsna B npenenax 1,9-2,6 m/c Yucno ScHbIX JHEH 1o
o6mieit o6maunoctn-81 B rog,.

Bce mereoponornueckue CTaHIUH, ONMUCAHHBIE B BEPXY XOPOTrO HUAHBI Ha

pucysnke 2.1.

Puc. 2.1. ®usuko-reorpaduueckoe pacroIoKeHHE METCOPOTOrHIECKIX

crannuii Boctounoro Iamwupa.
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2.2. MeTonmnka pacyéToB U pe3yJibTaTOB

B mocieanue rTompl mpoOiieMa KiMMara HOdy4dmia 4YETKYH (BH3HKO-
MaTeMaTHYeCKyo (OPMYJIHPOBKY, KaK MpoOJieMa CTaTaCTUYeCKOi THMAPOIMHAMU-
KH aTMOC(EepBI U e B3aUMOJISHCTBUS ¢ OKeaHAMH U KOHTHHEHTAMH.

Knumar-3To CTUTHCTHUECKH aHCaMOJIb COCTOSHHSI CHCTEMBI OKEaH-CyIIa-
aTMocepa 3a Iepruoabl BpeMCHHU B HECKOJIBKO ECSATHIICTHH.

H3mMeHeHne kiuMaTa - KoJieOaHus KiuMaTa 3eMITH-B [IE€JIOM HITH OTIEIbHBIX
€€ PEerruoHOB C TEUCHHEM BPEMEHH, BBIPAKAIONIEECs B CTATUCTHYECKH JTOCTOBEP-
HBIX OTKJIOHEHHSX MapameTpax MOrojibl OT MHOTOJETHUX 3HAYCHUH 3a MEepHOJ
BPEMEHH OT ACCATUIICTU 0 MUJUTHOHOB JICT.

Knumar 3aBUCHT OT XapaKTePHCTHUK KaXKIOTO M3 3BEHBEB KIMMATHYECKOM
CHCTEeMBI-OKeaH-cylIa-oTMochepa-kprochepa, 1 B IEPBYIO O4Yepeb OT XapakKTe-
puctuk atmocdepsl U ruapocdepsl. [JTaBHBIMU METEOPOIOTHYCCKUMH JJICMEHTA-
MH, OT KOTOPBIX CHJIHO 3aBHUCHUT KIIUMAT, SIBIISICTCS TEMIIEpaTypa BO3ayXa U KOJIH-
4ecTBO aTMOC(EPHBIX OCAJKOB, OT HUX B OOJBIION CTENEHU 3aBUCIT OCTAIbHBIE
3BEHbsI KJIIMaTHYECKOI CHCTEMBI.

TemrmepaTypa BO3/yXa CUUTAETCS OCHOBHBIM DJIEMEHTOM TIOTOJBI U KIMMa-
Ta. B psage pabot [97-107] mpennararoT MCIONB30BaTh Pa3IUuHBIE METOJBI JIJIS
aHaJIM3a M3MEHCHHs TePMHUYECKOr0 peKUMa. M3ydeHHI0 0COOCHHOCTEH ro[0BOrO
X0Jla TPU3EMHOW TeMIIepaTypbl BO3JyXa B HACTOSIIEE BPEMsl YICISIETCS OYCHb
Oonpmoe BHUManue. Konebanus tremmeparypsl Bo3yXa B TEUYSHHE TOa OKa3bIBa-
IOT OTPOMHOE BIIMSHHUE Ha JeSITETbHOCTD YEIOBEKa.

Tepmuueckuii pexxuM Bo3ayxa Ha Tepputopuu [lammpa dopmupyercs mox
BIIMSTHAEM KJIMMATOOOpa3yromux (pakTopoB pa3IMIHOro MacmTada: arMochepHoi
LUUPKYJISILUN, PaJHalliOHHOTO PEXKUMA, COCTOSHHS MMOICTUIAIONIAN TOBEPXHOCTH.
B OCHOBHOM, TOKa3aTe/sIMA TEMIICPATyPhl BO3[IyXa, CUMTAIOTCS CTATHCTUYCCKHE
XapaKTePUCTUKU CYTOYHBIX, MECSIHBIX, TOJOBBIX M MHOTOJICTHHX PSIJIOB, & TaKKe

OKCTPEMAJIbHBIC 3HAUYCHUA TEMIIEPATYPHI.
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ATMOoc(epHBIe 0CaIKH, KaK M TeMIIepaTypa BO3IyXa, OTHOCATCS K OJHOH U3
Hamboyee BaXKHBIX METCOPOJIOTHYECKHUX BEIWYMH, SBIIASACH OCHOBHBIM HCTOYHH-
KOM yBIaKkHeHHs cymi. KoamuecTBo aTMOc(epHBIX 0CAJKOB ONPENENIeTCsl, B 0C-
HOBHOM, OpOrpapMYeCKUMHU YCIOBUSMHA U IIMKIOHUYECKOH eATEIBHOCTHIO.

AHanu3 TUHAMHUKH PEeXHMa OCaJKOB B PACCMATPHUBAEMBIX KIMMAaTHYECKUX
30HaX TEPPUTOPUH PECITyOIMKH NPOBOAMTCA JUIA KaXJOr0 MeTeolapaMerpa, Xa-
PaKTEpPHU3YIOIIEro PeXUM ocankoB. [IpoBoauscs cpaBHUTENbHBIM aHAU3 CTAaTU-
CTHYECKHX XapaKTePUCTHK YACTHYHBIX BPEMEHHBIX PSNIOB, B BHAE KOTOPBIX OBLI
MIPEACTABICH UCXOHBIH BPEMEHHOM psi ero 3HadeHni. Takoii aHanu3 ObLIT IpoBe-
JICH C IIeTIbI0 UCCICOBAHUSI JUHAMHYECKUX CBOICTB, CTATUCTHUCCKUX XapaKTepHU-
CTHK BPEMEHHBIX PsIIOB Pa3IMYHbIX METEONapaMeTPOB, XapaKTEPU3YIOLIUX PEXKUM
0CaJIKOB B PETUOHE.

Jnsa nonyyenus: 6osee mosHON HHGOPMALUK 00 U3MEHEHUSX B IMHAMUKE KO-
JIMYECTBA OCAJIKOB 3a PacCMaTpUBAEMBIH MEPUOI M MX BO3MOKHOM BIIMSHHUM Ha
TIPOM3BOJICTBO M OKPYXKAIOMIYIO Cpey OyIaT MPOBE/ICH aHAJIN3.

Pacuer pedHOro cTOKa COCTOUT B TOM YTO H3Y4EHHE COCTOSHHE PEKH B paifoHe
I7Ie HaMeyaeTcss MEPOIPHUITHE MO MCIIOJIb30BAaHUU €ro cToka. Jlius JaHHOW wLenu
OIIpesieNsieM XapaKTepUCTHKN CTOKa M ee M3MEHEHHS BO BpeMeHH. Peknm nmmeror
CBOHM COOCTBEHHBIEC XapaKTEPHCTHKU U 3aBHUCAT OT MHOTHX (DAaKTOPOB, a TaK/e OHH
3aBUCST OT METEOPOJOTMYECKHX MapaMeTpoB. s n3yueHus n3MeHEHUE BOJAHOCTH
PEeK HMCIIONB30BaNICS ero (u3MYeckas BEeIWYMHA — PAcXoj] BOABL. Pacxom BogbI
Ha3BIBACTCSI KOIMYECTBO BOABI NMPOTEKAIONIETO B €IWHHILy BPEMEHU Uepe3 IoIe-
PEYHOE CEYEHHETOTOKA. PacX0/1 BOMIBI B PEKAX BHIPAKAETCS B MY/C.

V3MeHeHns1 KIIMMaTa-3To BbI3bIBaEMble JIEATEILHOCTBIO YesIoBeKa Hadloae-
MBIE ¥ IPOTHO3HPYEMBIE JOJITOCPOYHBIC M3MEHEHHUS CPETHNX 3HAUCHHUH KIMMaTH-
YeCKUX TOKazaTelNel, a Tak)ke M3MEHYMBOCTh KIIMMAaTa, BKIIOUas TaKue aHOMAaJlH
KaK 3acyXu, CHJIbHbIE IITOPMBI X HaBOJHEHUs. B nanHo# paboTe moJ n3MeHeHHEeM
KJIMaTa MOHMMAeTCsl M3MEHEHHE HE OJHOTO KJIMMATHYECKOTO DJIEMEHTa, a IBYX
OCHOBHBIX €r0 MapaMeTpoB, TEMIEPaTyphl BO3AyXa M KOIMYIECTBAa aTMOC(HEPHBIX

0CaZKOB OT KOTOPBIX 3aBUCAT APYTUC 3BCHbA KJIMMATHUYECKON CHCTEMBI.

35



HccnenoBanust BEKOBOrO X0/1a METEOPOJOIHMYECKUX 3JIEMEHTOB, IIOKa3bIBa-
IOT Ha HAIMYKEe OOJIBIINX KOJIeOaHuil, B CUITy Yero OTIeNbHbBIC IEPHOJIBI, a TeM 00-
Jiee TOJbl, OKa3bIBAIOTCA TO OoJiee XOJOAHBIMHU, TO Ooyiee TerubMu. Jlo KOHIA
1950-x ro1oB Ha U3MEHEHHE TEMIEPaTypHOro peXXUMa B OCHOBHOM BIIMSUIN NpU-
pomHBIe (akTopsl, ¢ Hadana 1960-x romoB Ha M3MEHEHHE TeMIepaTypsl BO3AyXa
0O0JIBIIIOe BIMSHUE CTAJ M OKa3bIBaTh M aHTPONOTeHHBIE (pakTophl. B cBs3U ¢ ATHM
MexayHapoiHasi TpyIa 3KCnepToB 1o u3mMeHeHuto kiumara (MI'OUK), 3a ocHo-
BY M3YUYeHHsI KIMMaTa PEKOMEHJIOBalM HCIOJIL30BaTh 0A30BBIA MEPHOJ], COCTAB-
Jsiromui nepuoa HadmroaeHuid ¢ 1961 mo 1990rr., a Takke HCIOIB30BATH CPETHUE
3HAYECHUSI METEOIIEMEHTOB 32 3TOT MEPUO]] KaK HOPMY IPU U3yUCHUU U3MEHEHHIA,
MIPOUCXOSAIINX C METE0JIEMEHTAMHU.

Hopmoii cunrtaeTcs CTaTUCTUYECKUH pacdyeT MHOTOJIETHUX THIAPOMETEOPO-
JIOTHYECKUX AaHHBIX. B manHoii pabore, cornacHo pekomengauuu MI'OUK npu-
HATHI 32 HOPMY CPEIHUE 3HAYCHUSI METEORIEMEHTOB 3a niepuoa 1961-1990rr.

TOYHOCTD OLIEHOK 3aBHCHUT OT 00eMa BEIOOPOKH, CTETIEHH CBA30HHOCTHU Bpe-
MEHOTO psifa, XapaKkTepa pachpeieieHus] CIyvYailHbIX BelW4dnH. B OonblieHCTBE
Clly4acB BBIOOPOYHBIC CpEIHE apU(PMETHYCCKUE 3HAYCHHE PACCUUTHIBAIOTCS IO
bopmye

X =2k

M

MeTtoa OTKJIOHEHHUS OT HOPMBI UCIIOJIB3YETCA B OCHOBHOM JIsI OITPEACIICHUSA

n

KosieOaHnil (pU3MUECKON BEIMYMHBI M €€ U3MEHECHUSA. DTy BEIHYMHY OIPEACIITIOT
o opmyine
X-X,=X (@

i (] X -cpenHee 3HaueHNe (PU3MYECKON BEIMYHHBI, X, —3HaueHHe (PU3nIecKoil Be-
JIMYHHBL

Kopotkomnepuoanueckne (UIyKTyaly SBISIOTCS YacTblO SKCIIEPHMEHTA.
Bimsiane kopoTkoneproandecknx (GIyKTyanuil MOXKeT ObITh B 3HAUUTEIILHOM cTe-
[IEHY HCKJIIOUEHO C IOMOILBI0 METOIUKU OCPEIAHEHMs, TaKod, KaK IPUMEHEHUE

CKOJIB3AIUX CPECAHUX WIIN CKOJIB3AIUX CYMM. ECJ'II/I, pAx COCTOUT U3 JJIUTCIBHOI'O
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psina HabmroneHui, Hanpumep, G; G ... G200, TO MOXKHO 3aMEHMTB 3TOT PAJ Ipy-

T'M, COCTOAIINUM U3 TpéXJ'[eTHCFO (1)I/IJ'[I)Tpa WX PUTUIICTHETO.

G, +G, +G, G1+G5+G3+G4+Gs
3 5
G, +G; +G, Gy +G3+G4+Gs+Gg
3 5
....................................................... 3)
Glos+ G o9 + Gy G106 +G1071G108+G1001G200
3 5

Taxoi psix momydaeTcst Goee CriiaKeHHBIM.

MenneHHoOe, OCTEIEHHOE U3MEHEHUE CIy4aliHOM NEPEMEHHOM B TEUYEHUE
BCET0 aHATM3UPYEMOro Mepuoja Ha3bIBaeTCs TpeHA0oM. TpeH HUKOTAa He JUINTCs
OecKOHEYHO, a CKOpee SBISIETCS YacThIo KOoJeOaHWH ¢ MepHoiaMH, JUTHTEIFHOCTh
KOTOPBIX CpaBHHMMa C IepuojoM HaOmomeHHH. TpeHI MoKeT ObITh BBIACNEH U
MIPOAHATM3UPOBAH METOJOM HAMMEHBINUX KBaaparoB. M1 aHamm3a U3MEHEHUS
¢u3nUecknX BeOUYUH (TEMIIepaTypa BO3/1yXa, KOJNYECTBO OCATKOB U Pacxoja BO-
Jtbl) OBLTH UCIIOJIL30BAHBI JIMHEWHbIE ypaBHeHus [16]. DTa Benn4nHa pacCcUnTHIBa-
ercs 1o Gopmysie

Y= ax+b, 4)
r7ie a-Kod(GUITIEHT BETUIHHBI TPpeHa, b-Kod(pOUINEHT 3HAUEeHHS TeMIIepaTypHl,

X-KOJIMICCTBO I'OJOBLIX IPOMEKYTKOB.

KoaddummenTsl, a u b MOXKHO paccyuTaTh 1Mo Gopmynam
a= (pri-rodi)/ (pdz-d12), Q)
b= (radz-l”]d])/(pdz-d]Z), (6)

IJie P-4MCII0 PACUETOB JAHHBIX, 19 =XV, 71 =X yxn di =X X, do=2x,7°.

MeTos! CTATHCTHIECKOH PerpecCHy MMEIOT MPENMYIIECTBO O CPAaBHEHHIO
C AMHAMHYECKAMH METOJaMH, IIOTOMY YTO HX IPHMECHEHHE He TpeOyeT CTpPOTHX
¢usmyeckux orpaHudeHuii. C Ipyroil CTOPOHBI, METOIBI CTATHCTHYCCKOW perpec-

CHUH HC TapaHTUPYIOT yCTOﬁ‘II/IBOCTI/I MOJTYUYCHHBIX K03(1)(1)I/IHI/ICHTOB. B nacajlbHOM
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ciydae KOd(QUIMEHTHl YpaBHEHHS PETPECCHU, ONpPEICICHHBIC CTaTUCTUYCCKH,
JIOJDKHBI TIPOJIUTh HEKOTOPBIA CBET Ha (PH3MKY aTMOC(EpHBIX MPOIEcCoB, 00Y-
CJIOBJIMBAIOIIMX JIBM)KEHUE M PAa3BUTHE CHHONTHUYECKUX cucTeM. Kpome Toro, mpu
JaTbHEHIIIeM YCOBEPIIEHCTBOBAHUM COBPEMEHHBIX (DU3NYECKUX U CTATHCTUYCCKUX
METO/10B, TOJIKHBI IIPUBECTH K OJHOM M TOM e CHUCTEME YPaBHEHUI.
UccnenoBanne tpeHaa (4) sBIsSeTCS 4acThio 00IIel MpoOIeMbl HcciIe0Ba-
HUS HEPETYJISAPHBIX (QIYKTyalnuii BpEMEHHOTO psifia U, KaKk MPaBUIIO, OTACIbLHO HE
pou3BoaUTCs. [109TOMY TpEHJ| pacCUMTHIBACTCS 33 JIOCTATOYHO MPOJOKUTEIh-
HBI TIepuoj. B Hamem cimydae pacder ObUT POBECH Uil (DU3UIECKUX BEITUIHH
(TemmepaTypa BO31yXa, KOJIMIECTBO OCAJAKOB U pacxo/a BOAbI) MO CTAHLUSAM U TO-
CTaM PacIOJIOKEHHBIX B PA3IHUYHBIX KIMMATOYeCKUX 30HaX [lamupa 3a 06a30BbIid
nepuon 1961-1990 rr., a Takxke 3a Bech nepuo HabmroaeHwii (¢ 1940 mo 2015rr.).
Camoe o01ee npecTaBieHUe 00 U3MEHUMBOCTH Psijia, KaK U3BECTHO, JIAeT

pa3Max KoJieOaHuH, OnpeaesIIeMblil KaK

R= xmax —Xin (7)
I'J1€ Xmax Xmin-COOTBETCTBEHHO, MAKCUMAJIbHBI M1 MUHMMAJIbHBIN YICHBI PAA.
Pa3zmax xoneGaHnii ABIAETCA TMpOCTEHIel Mepoi paccesHHs CTaTUCTHYe-
CKOIO psijia, TaK KaK [IOKa3blBAaCT, HACKOJIBKO OTIMYAOTCA IPYr OT Apyra KpaiHue
3HAYEHUs, HO HE YKa3bIBAET, HACKOJIBKO BEJIUMKU OTKIIOHECHUS OT/E/IbHBIX 3HAUECHUH
BHYTpH psna. ducnepcust (D) u cBA3aHHOE C HEH CpeIHEKBaIpaTHIECKOE OTKIIO-

HeHue (a) XapaKTepU3yloT CpPeAHee pacCestHue 3HAYCHHH psia OT CpeaHero apud-

METHYECKOr0 3HAYCHHUS U PACCUUTHIBACTCS 110 (hopMyiam
_ 1gonN =2
D= EEi=1(‘xi —X)*, 0 =+D ®)

Koa¢pdummenT acnMMeTprn SBISIETCSA XapaKTePHCTHKON CKOMIEHHOCTH pac-

TpeAesieHnsl CTy4ailHONH BeTU4YUHbI X

1 _
As = o= XLy (i — 0P ©)
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[Ipn monHOM CHMMETPHUHM OTHOCHTEIBHO cpexHero 3HadeHus As = 0. Ilpu
TTOJIOKUTENBHOI acuMMeTpun (As > 0) psx OyzeT BKIIOYaTh HEMHOTOUHCIICHHBIE,
HO OOoIbIINE TO BEIWYMHE MONOKHUTENbHBIE OTKIOHEHHS OT CpenHero, u Ooiee
MHOTOYHCIIEHHbIE, HO MEHEE 3HAUUTENbHbIE TI0 BEIUYMHE OTPHULATENbHbBIE OTKIIO-
uerns. [Ipn otprmaTensHoit acummverpun (As < 0) psix OyaeT BKIIO9aTh HEMHOTO-
YHCIICHHBIE, HO OOJIBIINE MO BEINYMHE OTPHIATENbHBIC OTKJIOHEHHUS OT CPETHETO,
u 0ojiee MHOTOUHCIIEHHbIE, HO MaJIble 10 BETMYHUHE MON0KUTEIbHbBIE OTKIOHEHUS.

Okcrecca XapakTepusyeT KpyTH3Ha (OCTPOBEPHIMHHOCTb WM IUIOCKOBEP-
IIMHHOCTh) KPUBOW pacIpepeleHus CIyJaifHOH BEJMYUHBI X OTHOCHUTEIBHO HOP-

MaJIbHOM KPUBOH U pacCUUTHIBaeTCA M0 (hopmyie:

1
EFx =
No*

Yig—-0*=3 o

Bemmunnaa ko3 unmenta 3kceccs XapakTepu3yeT OTKIOHEHHE KPYTH3HEBI
SMIMPHUYECKONH KPHUBOM OT HOPMaJbHOM KPHBOHM pacrpelesieHHs, Tak Kak B IO-
cieaneM ciydae npunumaercs Ex = 0. IIpuw Ex > 0 smnupuueckasi KpuBast pacrpe-
JIeTICHUS ABJIsIeTCs OoJiee OCTPOBEPIIMHHON 110 CPABHEHHUIO ¢ HOPMAJIBbHON KPUBOI.
Ecnu smnupudeckass KpuBasi pacipeneneHus siBisieTcs 0ojiee MIOCKOBEPIIMHHON
MO CPaBHEHHIO ¢ HOPMaJIbHOI KprBoii, To Ex < 0. B kauecTBe nprmMepa B TaOJIHIIC
2.1 nmpuBenEeHbI Pe3yNbTaThl pACUETOB CTATUCTUUECKUX XAPAKTEPUCTHK ISl JAHHO-
ro Iepuosa BPEMEHHOU U3MEHYUBOCTH CPEIHETOJ0BOH TeMIepaTypbl BO3lyXa B
Pa3NIUYHBIX NPUPOAHBIX 30HaX [Tamupa.

MeTo HHTEPIIOJIAINH B TaHHOW paboTe /I BOCTOHOBIICHHS MPOITYIIIEHHBIX
JAHHBIX WIH Opaka JaHHBIX OBbLT UCIIOIB30BAaH METOJ] BOCTOHOBICHUS (PU3HUECKUX
BEJMUUH C HCIIOJh30BAaHUEM JAHHBIX perepHbIX cTaHimid. [To aHamoram maHHBIX
periepoB ObUT pacyuTaH KOI(PPUIIMEHTHI MO MECSIaM ¥ BBEICHBIB PACUCTHI TIPH
BOCCTAHOBJICHUH JAQHHBIX JUIT KaXJOTO MeCsIa C MPOIYIICHHBIMH HaOIIOCHUS-
MU. B OCHOBHOM /7151 BOCTOHOBIICHHS IaHHBIX UCIOJI30BAINCH PEIICPHBIE CTAHLIUH
JapBo3, Xopor u apyrue CTaHIMK PacloiOKEHHBIX Ha APYTHX MepennaHax U na-

parnensx.
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Tabmuma 2.1
CraTucTHYeCKHE XapaKTEPUCTHKH BPEMEHHBIX PSIIOB CPEIHEH

rOJOBOM TEMIIEPATypbl BO34yXa IPUPOIHBIX 30H

. o o ' N <
S.1F |23les 2 |5 |5 |
= > 2 S 2| 25| & gu| 8u| @
= = a, < JNVS) g B o < o © = ° .
ol = S 5 E U ) '§ = O = 3 2 ol B @ »
< 5 i = o ° % N S 2 = 5 = § = s
X 85| 8 8 &z =7 | S| Z
S SEIE |SS|EE27 28 ¢8| &
e x| g SIS E‘Z SR Z g -
) <9 9 ¥ o = <
Ao | &° 2 | = | =
1 | Kapakynb 3930 | 38 | 1,1 | 0,26 | 443 | -64 | -1,5 | 49
2 | bynyHkyinb 3744 | -53 | 1,8 | 0,75 | 7,03 | -9,7 | 1,9 |11,6
3 | Mypra6 3576 | -1,2 | 1,1 | 0,53 | 4,87 | -4,8 1,9 | 6,7
4 | Ixasmanros | 3410 | -1,9 | 1,3 |-2,02 (1832 -9,7 | 2,3 |12,0
5 | Nmkammm 2524 | 6,8 1,9 |-2391] 9,02 | 1,8 93 | 74
6 | Xopor 2075 1 89 | 0,8 | 0,52.1293 | 6,7 | 109 | 4,2

Jlnst u3ydeHus MKIMYHOCTH MHOrHe aBTopbl [102-106] ucnonb3yroT oauH
73 MapaMeTpoB KIIMMATa C TIOBTOPSIEMOCTBIO WITH TIEPHOJIOM BBIIIE WM HIDKE HOP-
™Mbl OT 3 10 10 net. Takxe, cchutasch Ha 9TH pabOThI, OyJIeM ONpeaeisITh HUKINY-
HOCTP ITOBTOPSEMOCTH JIAHHBIX C MOJOKUTEIFHBIMU HIIH OTPHLATEIEHBIMUA OTKIIO-
HCHUSMH.

B pacderax m3MeHEHHs THUAPOJIOTHMYECKHX MapaMEeTPOB HCIONB3YIOTCS, B
OCHOBHOM, T€XKE METOJIbI, YTO OBLIH MIPOBE/ICHBI BHIIIC.

Monynb CTOKa-KOJIMYECTBO BOJBI, CTEKAIOMMHA 32 1 CEKYHIy C CIUHHIIBI
wIomaau daceitHa pexu. Moynb CTOKa ONpeAessioT o popmMyIe:

1000Q
F

M = (11)

rae F-momanp 6acceitna, Q-pacxon Bopbl,

O06&Mm cToka ompesesieTcs mo popMmye:

t
W=0Q+t nmW = % I pacyeta cToka B kMG (12)
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rae Q - pacxon BOmBI B MY/c, t - BpeMs B ceKyHax. Jlyst pacueTa TO0BOTO CTOKA

9Ta hopMya UMEET BHT

Q%31.54
wW==" (13)

2.3. U3meHeHnus TepMmuyeckoro pexuma Bocrounoro ITamupa
3a 0a30Bblil mepuos

Bocrounsnii [Tamup sBisieTcss MCTOYHUKOM MUTAHUE MHOTHX PEK U UMEET
0c00yI0 KIMMaTHYECKYIO0 XapaKTEPUCTHKY, Mbl TIOCTABUIIM 33Jauy MU3y4YUTh M3Me-
HEHHME KJIMMaTa JaHHOI'O PErMOHa B acClEKTe IN100albHOrO MU3MEHEHMs KIIMMaTa.
Hwxe npencrasieHsl pe3ynapTatsl aHanusza [16, 109-110]. Ananu3 nposeneH no
METOJI0JIOTHH, TIPEACTaBIeHHOH B maparpade 2.2.

Ha puc. 2.2-23 B rpadukax H3MEHEHHUs TEMIEpaTypbl BO3MyXa TOJIOBBIC
3HAYEHHS TEMITCPaTyphl MPEACTABICHB! IOMAHBIMH JIMHUSAMHE C I[BETHBIMH MapKe-
paMu, a UX TPEeHA-IPSIMON 4epHOi mnHnel. B Tabmmiax 2.2 u 2.3 moMeneHs! JaH-
HbIe pacyeToB KOd(D(GUIMIHTA TPeHAa U BEJIMUYMHBI TPeHJa TeMIiepaTyp 3a 0azo-
BbI epuof Ha craHuuax Boctounoro ITamupa.

Tabmmma 2.2
3HauCHHUS JIMHEHHOTO ypaBHEHHS (y = ax+b) (kor(durmeHT TpeHma)
3a 6azoBsiii mepros (1960-1990rr.)

Craniuun T TMPIH Tmacx Tase sun Tase.max T4860,MPIH T.aﬁc.MaK
5 20.034x- | 0.023x- | -0.009x | 0.056x | 0.049x | 0.021x- | 0.034x
YIAYHKYID |5 13 13.8 2.7 45.99 4227 23.3 +8.4
" 0.016x- | 0.039x- | 0008x | -0.015x | 0.068x | 0.037x | 0.033x
apaKyJib 3.9 9.8 +19.7 333 +19.3 16.8 +7.5
Mvbrat 0.012x- | 0.036x- | 0.004x | -0.022x | 0.054x | 0031x- | 0.042x
ypra 1.5 9.3 +6.1 33.8 424.6 16.3 +11.5
—_ 0.003x- | 0.021x- | -0.001x | -0.057x | 0.037x+ | 0.018x- | 0.036x+
anMax 3.3 103 +4.1 36.7 22.97 18.2 10,2

3a nepuony ¢ 1960 mo 1990 rr. B kornoBuHe Ammibkyns-BymyHKyss
HaOMI0AT0Ch MOHIKEHNUE CPEIHETOI0BOM, cpeqHell MakCUMAaNbHON U abCOoMoT-
HOI MMHUMAJIbHO} TeMnepaTypsl mpumepHo ot 0,3 1o 1,7°C, romosoii koaduiu-

eHt coctasiseT -0,009--0,056°C.
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Puc. 2.2. TonoBble Temneparypsl BO3yXa U UX TPEHIOBbIN aHaIu3 3a 0a30BbIi

nepuoj Ha craHuusx bynynkyns 1 Mypra6 (1 - aGcostoTHbIi MakcumyM, 2 -

CPEAHBIA MaKCUMYM, 3 - CpeJHEe 3HaUCHUE, 4 - CpEIHUI MUHUMYM,

5 - aOCONIIOTHBII MUHUMYM ).
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Puc. 2.3. 'ooBble TemmepaTypsl BO3AyXa U UX TPEHIOBBII aHann3 3a 6a30BbIi
nepuon Ha craniusx [aiimak u Kapakyns (1 - a0COMIOTHBIA MakCUMYM, 2 - Cpefi-
HBII MaKCUMyM, 3 - CpeJiHee 3HaueHHE, 4 - CPeAHUI MUHUMYM,

5 - aOCOFOTHBIN MUHAMYM).

Ha tepputopuu Mypra6a, Kapakymns u [aiimaxa 3a 1960-1990rr. otpuma-
tenbHblil Tpenn (-0,45 -1,71°C) nokaszanu TonbKO aGCONIOTHBIE MUHUMAJLHbIE

TeMIIepaTypbl, rofoBoii ko3 duiuent coctasui -0,015 -0,057°C, Bce ocranbHble
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HapaMeTpsl MOKa3adu pocT TeMIepaTypsl Bo3ayxa Ha 0,03-2,04°C, rogosoii koa¢-
unpent 0.001-0.068°C (Tabn.2.2, 2.3).

Taxum o6pazom, o Bocrounomy Ilamupy Tosnpko Ha Tepputopuu bymyH-
KyJisi HAaOJFOJaeTCsl MaJICHUEe CPEAHUX, CPEAHUX MAKCHMAIBHBIX M aOCOJFOTHBIX
MUHUMAJIBHBIX Temreparyp. [lo apyriuM napamerpam TPeH,] MOJIOKHUTENbHBIN.

Ha ocHOBe aHanm3a mpoBeIEHHBIX PACYETOB MBI IPUIILTH K CIETYIONIHM BbI-
BojaMm. Ecnu nmiast Bcero 3eMHOro mapa MIET 3HAUUTEIbHBIA POCT aOCONIIOTHBIX
MHHUMAJBHBIX TEMIIEpaTyp M MEHee 3HAYHUTEIBHBIH POCT aOCONIOTHBIX MAaKCH-
MaJBHBIX TEMIIEPaTyp, T.€. UX aMIUIUTY/la YMEHbIIAETCs, Ha TeppuTopuu Boctou-
Horo Ilamupa aOconroTHas MUHHMAalbHAas TeMIIepaTypa MajaeT, a abCOMIOTHas
MaKCUMaJIbHasl pacTeT, T.. UX aMIUIMTYyJa yBeJauuuBaercs [4].

Ta6muma 2.3
Bennunna tpenaa remnepatypsl Bozayxa Ha Bocrounom Ilamupe

3a 6azoBbIii nepuos (1960-1990rr.)

Crammn | T Tum | Tuace | Tagowsn | Tagemar | Tascomn | Tasea
Bynynkyns | -1.02 | 0.69 | -0.27 | -1.68 1.47 0.63 1.02
Kapakyns | 0.48 | 1.17 | 0:24 | -0.45 2.04 1.11 0.99
Myprab 0.36 | 1.08 1°0.12 | -0.66 2.04 0.93 1.26
[laiimax 0.09 | 0.63 | 0.03 | -1.71 1.11 0.54 1.08

Jlis cpeHUX MUHMMAJIBHBIX M CPEJHUX MAaKCUMAJIbHBIX TEMIIEPATYpP BO3Y-
Xa XapaKTepHBI U3MEHEHHUs, COOTBETCTBYIOIINE XOAy TEMIEpaTyp Il BCEro 3eM-
HOTO 11apa, T.€. MJIET HE3HAYUTEJILHBIH POCT MAKCUMAJIbHBIX M CHUJIBHBINA POCT MU-

HUMAQJIBHBIX TEMIIEPATYP BO3ayXa.

2.4. U3menenue BaaroodecneyeHHoctu Bocrounoro Ilamupa
3a 0a30Bblii MepHOJ
ATMmocdepHbIe 0CaJKi ONpEeNeNsIOTCS, B OCHOBHOM, OpPOTrpadHMYecCKUMHU
YCJIOBUSIMH M LUPKYJIsiiiueil armocdepsl. Ha ycuieHne NUKIOHMYECKHX OCaJKOB

OKa3bIBACT 3aMETHOE BIIMSHUE BHICOTA M OpHeHTaIHs Top. OCHOBHOE KOJIMYECTBO
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aTMOC(EepHBIX 0CaIKOB, BHIMAJAIONINX HA TEPPUTOPHN TamKUKHUCTaHa, IPUHOCHT-
Csl BO3JYIIHBIMHA MacCaMH CO CTOPOHBI ATJIAHTHYECKOro okeaHa, Cpeau3eMHOro
Mops 1 Muaniickoro okeaHa.

Jlns KomMuecTBa BBINAJAIONIMX OCAJKOB XapaKTepHa Oounbllas W3MEHYHU-
BOCTh OT T'ojla K TOAYy, HATMINE aHOMAJBHBIX MEePHOJ0B (0YEHb 3aCYIUINBBIX HIIH
BJTQXKHBIX JICT) 3aMETHO BIMAET HA BEIMYNHY MHOTOJICTHUX CPEIHUX 3HAUCHHH.

B naparpadge 2.3. Obl1 IpoBEAEH aHAIN3 U3MEHEHHS TEMIICpaTyphl BO3AyXa
B KIIMMaTH4eckoit 30He Bocrounoro [Tamupa. B mannom maparpade OymyT npuse-
JICHBI Pe3yJIbTaThl UCCICAOBAHNUS N3MEHEHUS KOJIMYECTBA OCAIKOB (BIaroobecre-
YEHHOCTHU) HA 3TOH e TePPUTOPHHU, IO METOJY, HCIONB30BAaHHOMY JUIS IIPEABIIY-
niero ananmsa [110-111].

Jlns m3ydeHns M3MEHEHHUS peKIMa BIIaroo0ecIieueHHOCTH 3a epuos 1960—
1990 rr. ObLIM B3STHI JIAHHBIC TEX K€ METCOPOJIOTMYECKUX CTAHLMH, YTO M JUIS
H3y4YEeHUs] U3MEHEHUs TeMIepaTypHoro pexkuma. [lo naHHbIM HaOmrofeHUi 3a at-
MoOC(EepHBIMI OCaJKaMi OBUIM TOCTPOEHB! TpadMKH W TIPOM3BeIeH aHamu3. Pe-
3yJIBTATHI aHAJH3a IPEICTABICHEI B TabmIe 2.4.

Tabnuua 2.4.

Benmunna Tpera ocaakos Ha Boctounom [Tamupe 3a 6a30BbIi epro

Ha3zBanue Bricora | Koadpdumment | Hopwma, BTCS:I;;:a B mponenTax
CTaHIUN H.y.M. TpeHza MM . ’ K HOpME, %
Myprab 3576 -1,2535x+94,5 74,4 -37,5 -50,4
Bynyukynb 3744 | -0,2746x+104,35 100,0 -8,1 -8,1
[aitmak 3846 1,659x+116,7 143,2 49,8 34,8
Kapakynb 3930 -0,725x+92,4 81,6 -20,1 -24.,6

OcankoB Ha Tepputopun Boctowunoro ITammpa BbImagaeT Majio, YacThId
CUIIbHBIN BeTep OBICTPO HMCHapsieT BBIIABIINE OCAJKH, MPAKTUYECKA HE OCTABIISSA
ux uia croka. Hanbonee yBnaxxuéHHo# yacTbio Tepputopun Bocrounoro Ilamupa

seisiercst [lalimak, Te BeITIagaeT okojio 143 MM 0caakoB 3a TOJ, a CaMOM 3a-
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CYIIJICBOM YacTBIO CUMTAIOTCSA JONMMHBI Myprada u Kapakyns. 3mech BbImamaer
Bcero 74-82 MM 0CaJIKOB B IO/,
CornacHO TPEeHJOBOMY aHANIN3y, H3MEHEHHE KOJIMYECTBA OCAAKOB 3a 0a30-

BBII nepuona B KJIMMaTHYeCKOU 30He BocTouHOT0 HaMHpa HC OJTHO3HAYHO.

Kapakynb y=-0,7703x+ 93,604
140 RZ=0,0827
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Puc.2.4. T'ogoBeie cymmbl ocakoB Ha Boctounom [Tamupe 1o jaHHBIM METEOpO-
norndeckux cranynit Kapakyns, Mypra6 u BynyHkyms.
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Warnmak y=1,659%+116,7
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Puc.2.5. TogoBeie cymmbl ocanikoB Ha Boctounowm [lamupe mo qanHBIM
MeTeopoJiorndeckoit craniuu [laiimak.

Ha Gousbiieii yactu Teppuropuu Bocrounoro ITamupa HaOmronaercs yMeHb-
[eHne KOJIMIecTBa ocaakoB oT 8% B BynyHkyse mo 50% B Myprale, 4To BeieT K
YMEHBIIEHUIO ofiefeHeHus1 Ha Boctounm Iamupe u u3meHenuro tanamadra 1aH-
HOH TeppuTopuu. B roxHoI ke yactu Boctounoro Ilamupa, raoe npoucxoxiaeHue
0CaJIKOB O0OYCJIOBJIICHO, B OCHOBHOM, JESATEIGHOCTBIO VIHIMICKUX MYCCOHOB,

HaNpPOTHB, HAOTIOAeTCA MOBBIMICHUE UX KoIndecTBa Ha 35%.

2.5. U3meHeHune TemnepaTypsl Bo3ayxa Ha Bocrounom I[lamupe
3a nepuoa Hadonenuii ¢ 1940 mo 2015rr.

J1nist M3y4eHHsl COCTOSHUS KIMMATa, IPHUPOAHBIX PECYPCOB U COBPEMEHHOTO
OJICICHEHUSI HEOOXOAMMBI HCCIICIOBAaHMS H3MEHCHUH TeMIiepaTtypbl BO3ayXa H
BIIAro00ECIIeYeHHOCTH HE TOJNBKO 3a 0a30BBIM MEpHOJ, HO U 3a Oojee MPOJOIKU-
TeNbHOE BpeMs, BKIIOYash Kak IMEpUoJl, MPENIIeCTBYIONHNNA 0a30BOMY, TaKk U IO
HACTOsIIIEE BPEMSL.

Tak xax W3MEHEHHE KIMMaTa B TI00aTbHOM MacmTabe Havanoch B 40-Bbie
rOfIbl, MOCJIC MAJOro JICIHHMKOBOIO IEPUOJa MPOLLIOrO CTOJCTHS, MbI PCIIMIH
M3YyYUTh U3MEHEHHUE TeMIlepaTyphl Bo3ayxa 3a nepuof ¢ 1940 mo Hacrosiee Bpe-

Msl. I[J'IH peuiCHuA MOCTAaBJIEHHON 3aJladyd MbI MpoaHaJIM3UpPOBAJIM OTKIIOHCHHUC OT
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HOPMBI CPETHETOIOBOM TEMIIepaTyphl M TCHACHINIO e¢ N3MEHEHHMS 3a 3TOT IepH-
o1l

B nannom maparpade mpuBeeHBI pe3yabTaThl MPOBEACHUS UCCIIETOBAHUI
HM3MEHEHHUs TOI0BBIX U CE30HHBIX TeMIepaTyp Bo3ayxa Ha Bocrounom Ilamupe o
HaOmoneHsIM Ha cTaHImstx Myprab n Kapakyns 3a mepuoz ¢ 1940 mo 2015tr.

Jlis mpoBesieHns aHai3a OBUTH PacCUMTAHBI OTKJIOHECHUS CPEAHHUX TeMIIe-
paTyp oT HOpMBI (cpeaHeit 3a 6a30BbIi eproa-1960-1990rr.), mocTpoeH rpaduk u
paccuutan TpeHa. Ha rpadukax (puc. 2.6-2.7) TUCTOTpaMMOW TPEICaBICHO OT-
KJIOHEHHUE TOIOBBIX TEMIIEpaTyp BO3AyXa OT HOPMEI (CpeHell TeMmepaTypsl 3a Oa-
30BBIM MEpHON), a MPSIMOI YepHOH muHHeH-TpeHa. B Tabmune 2.5 mpeacTaBieHE
K03(GUIMCHT TPeHa ¥ BEJIMYMHA TPEHIA CPeIHEH TeMIlepaTypsl BO3ayXa 3a Iie-
puoxa 1940-2015rr. (75 ner). B tabmuie 2.6-BenmuunHa TPEH/Ia CPE3OHHBIX TEMITE-

paryp Bo3zyxa.
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Puc. 2.6. OknoHeHne cpeAHel ToJ0BOM TeMIepaTypsl BO3ayXa
OT HOpPMEI Ha TeppuTopuu Mypraba 3a 1940-2015rr.

W3 rpadukoB BUAHO, YTO caMbIM XOJIOJHBIM T'OJIOM Ha Tepputopuu Mypra-
6a 6611 1965T, KOT/Ia CPEeHErOI0Bas TEMIIEpaTypa omyctunack Ha 3, -4°C mmke
HOPMBI, & XOJIOAHBIE TIEPHOBI MPOIODKAIHCE 4-5 neT u Habmoganuch ¢ 1964 mo
1968 rr. u ¢ 1986 o 1993 rr. Teruible nepruobl A TAHHOW TEPPUTOPUH ObLITH

OoJiee MPOMOILKUTENBHBI, IO 6-12 net, ux Obuto Tpum: 1940-1948 1. 1950-1956,
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1969-1985 rr. 1993-2015 rr. CaMBIM >KapKUM 3a TIeproa ncciaenoBanust Os01 2011
To, B KOTOPBIM CpeHErojoBas TEMIIepaTypa BO3AyXa IPEBBICHIIA HOPMY Ha
2,8°C. 3a mepuon 1940-2015rr. cpemHeroqoBas TeMIepaTypa Bo3lyXa Ha CTaHIUK

Mypra6 nossicunack Ha 0,8°C (3a 6a30Bblit nepuos Tpens coctasua 0,36°C).
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Puc. 2.7. OxiioOHEHHE TeMIIEpaTypbl BO3yXa OT HOPMbI Ha TEPPUTOPHU
Kapakynsa 3a.1940-2015rr.

Ha Teppuroprn Kapakyist IpoJoInKUTEIBHBIC TEIUTBIC TIEPUOIBI JUTHIINCH 5-
8 ner. s Kapakyiis TEIIbIMU IIEpUOAAMU MOXKHO cuuTarh roga ¢ 1977 nmo 1985,
¢ 1997 mo 2002 u ¢ 2007 mo 2014rr. 3a Bech Mepro HAOMIOCHUI CaMBbIMHU TEIl-
aeiME ObLTH 1997 1 2007 TT., KOTIa CpeTHEro10Basi TEMIEpPaTypa BO3ayXa MPeBbl-
cuma Hopmy Ha 2,3°C. IIpomoIKUTENBHEI XOMOaHEI Tepruon Obu1 oxuH-¢ 2003
o 2006 (3 rona), a B caMbIM X0JOAHBIM roa Obu1 2003, xorna temmeparypa Bo3-
nyxa omyctwiach Ha 2,6°C Hke HOpMBL TpPEHI CPEeIHEro0BOM TEMIIEpaTyphl
Bozayxa 3a 1940-2015rr. okasasncs MeHbIe TpeHaa 3a 0a30BbBII MEPUOJ M COCTa-
Bt 0,3°C (3a 6a30Bb1it epuog 0,48°C).

Takum oOpazom, Ha Teppuropuu Boctounoro [lamupa 3a nepuon ¢ 1940 mo
2015 rr. KaK ¥ 32 6a30BBII MEPHOJ TIPOCISKUBACTCA POCT CPEIAHUX TOTOBBIX TEM-
rneparyp BO3/yXa, HO, B OTJIMYUH OT BEIWYUHBI TPEHa 0a30BOTO MEPHOIA, OH HE
3HauuTeNeH (cM .1abum. 2.3 u 2.5).

Tabmuma 2.5
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M3meHeHne cpeHerogoBOi TeMIlepaTyphsl BO3/TyXa 3a MepHOJ

1940-2015 rr. na Bocrounowm ITamupe

Koo durment tpenna | Bemmunna tpenna, °C
Mypra6 0.0107x-0,0232 0,8
Kapaxkyib 0.0035x-0,0231 0,3

B cezonHOM pacnpenencHun s Kapakyist HaHOONBIIUIA pOCT TeMIIepaTyp
npuxoautTcs Ha 3uMy U ocenb (1,44 u 0,97°C), nns Mypraba xe 5T0 BecHa
(0,52°C), xorna B Kapaxyne moebimenue temmeparypsl HanMenbiree (0, 48°C).
Jletnue Temnepatypsl B Myprabe UMeIOT TeHASHIHIO K cHikenuIo (-0,50°C).

Tabnuma 2.6
Benunuuna Tpena temneparypsl Bo3nyxa Ha Boctounom Iamupe

o ce3oHaM 3a 1940-2015rr.

Cranuus Bricota 3uma | Becna | Jleto OceHb
Myprab 3576 0,17 0,52 -0,50 0,07
Kapaxynb 3932 1,44 0,48 0,92 0,97

2.6. N3menenue BaaroodecneyeHHocTH HAa BocTounom Iamupe
3a nepuoj HadroaeHnii ¢ 1940 mo 2015rr.

Jns m3ydeHus: u3MeHeHus BraroodecnedeHHocTH Boctounoro [Tamupa 3a
nepuon ¢ 1940 mo 2015rr. 6bUTM MCTIOTIB30BaHBl JAHHBIE O TOJA0BOM M CE30HHOM
KOJIMYECTBE OCAIKOB IO HAOMIONCHHUSAM Ha METEOPOJIOTHUECKUX CTaHIUsIX Myprab
n Kapakyib.

Ha pucynxkax 2.8 1 2.9 Haras1Ho IpeiCcTaBIeHO OTKIOHEHUE FOJOBBIX CyMM
0CaJIKOB OT CpeaHero 3a 6a30BeIid ieproa B MM (1960-1990rr.) u nmuHMS TpeHa.

CMeHa 3aCylUIMBBIX M BIQXKHBIX IEPUOAOB Ha Teppuropuu BocTtouHoro
[Tammpa coBmamaeT ¢ OOIMM PUTMOM TaKOH M3MEHINBOCTH IS BCeil pecyOInKn
(3-4 roma). 3acylIIMBBIME Ha TEPPUTOPHM METeoCTaHIMM Myprad ObLIM TOIBI C
1945 no 1948 rr. ¢ 1970 mo 73rr. u ¢ 1981 no 1985rr., cambiM cyxum ObLT 1946

roJi, Koraa ocaakoB Bbmayio 32% ot Hopwmbl. [lepuosst ¢ 1940 mo 1944rr. u ¢ 1949
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o 1957rr. ObIM BIAXHBIMH, a B 1944r. ocaakoB Bemano 184MM MEHBIIE HOPMEI.
Ha teppuropun Mypraba HaOuoaercst o011ee yMEHbIICHHE KOIHYIECTBA 0CaJAKOB
B Teuenue 1940-2015rr., Ha 2,2%. o cpaBHEHHUIO C U3MEHEHUEM HX KOJIHUYECTBA

3a 6a3oBbIi repuo (-50,4%) 3TO CHIDKCHUE HE3HAYUTEIIBHO.

190 Myprab y=-0,1682x+ 16,278
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Puc. 2.8. OTKIIOHEHHE TOIOBEIX CyMM OCAIKOB (MM) OT MHOTOJIETHEI HOPMBI

Ha TeppuTopru Mypraoda.

Ha Tepputopun Kapakyisi KOIM4ecTBO OCaJKOB UMEET MHOM XapakTep H3-
MEHYUBOCTH, NEPUOIbI HE MMEIOT YETKOH MEePUOJUYHOCTH. 3aCyIIIMBBIMU OKa3a-
much nepuobl ¢ 1940 o 1950 rr., ¢ 1954 o 1958rr., ¢ 1964 no 1986rr. campivu
cyxumu Obu 1940 u 1941rT., B KOTOpBIE TOJOBBIE CYMMBI OCAJKOB OBLIN HIKE
HOpMBI Ha 63MM. Hanbonee BIaXHBIMU To1aMU MOXKHO cuuTath 1951 u 1962, ko-
IJIa TOJOBBIC CyMMBI OCaakoB ObUTH Ha 60 MM BbIIIe HOPMBI. BriakHBIMK OKa3a-
auch nepuogst ¢ 1961 no 1964rr., ¢ 1974 no 1986rr. u ¢ 2008 no 2013rr. B Teue-
Hue 1940-2015 rr. Ha Teppuropun Kapakyns HaOnromaercs oOliee yBeIMYCHHE
KOJIMYECTBAa OCAJKOB, TpeH coctaBmi +20,4% (tabdmn. 2.7, 2.8), B oTiauume ot Oa-

30BOT0 MEPUO/IA, KOT/Ia HaOII0JalI0Ch YMEHBIICHNE X KomdecTBa Ha 24,6%.
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Puc. 2.9. OTkI0HEHHUE TOJIOBBIX CYMM OCaJKOB (MM) OT MHOT'OJICTHEH

HOpMBI Ha Tepputopuun Kapakyis.

Oo1miee U3MEHEHNE KOJIMYECTBA OCATAKOB MO CTAHIMSAM XOPOIIO OTPAKACTCS
7 B CE30HHBIX JIaHHBIX. B Myprabe, kak B KOJIMYECTBEHHOM, TaK U B TIPOLIEHTHOM
BBIp@)XEHUH, HanOoIee 3HaUNTeIbHOE yMEHbIIEHHE Ha0monaeTcst BecHoii Ha 10,56
MM (Ha 2,12%), HauMeHblIee B KOJIMYECTBEHHOM BBIPAXKEHUH B 3UMHUI CE30H Ha
0,24 MM (1,87%), a B IpOILIECHTHOM BBIpaXKEHUU-OCEeHBI0, Ha 0, 79% (3,72 MM).
OOmee yBenmueHNe KOIMYECTBA CE30HHBIX 0caakoB 1o Kapakyirio Hapyma-
eTcsl UX YMEHBIIEHUEM B JIETHHI ce30H Ha 1,8 MM (8,57%). HanbGonbiee yBemu-
YeHHE B KOJMYECTBEHHOM BbIpakeHWH HaOmromaetcs BecHou (9,48%), a B mpo-
neHTHoM-oceHbio (38, 37%). B Tabmunax 2.7 u 2.8 mpencTaBieHbl BETUYHHBI
TPEH/Ia TOIOBBIX M CE30HHBIX OCAJKOB Ha Tepputopun Bocrownoro [Tamupa B MM
u %.
Tabmmma 2.7
Bennunna TpeHa ro0BOrO U CE30HHOTO KOJMYECTBA OCAIKOB Ha

Bocrounom I[Tamupe 3a 1940-2015 rr. mm

CraHuus Bricora | 3uma | Becua | Jlero OceHb T'ox
Myprab 3576 -0,24 | -10,56 | -1,98 -3,72 -16,50
Kapaxynb 3932 4,56 9,48 -1,8 5,64 16,56
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Ta6muia 2.8
BenuunHa TpeH1a roI0BOro U CE30HHOTO KOJMYECTBA OCAIKOB

Ha Bocrounom ITamupe 3a 1940-2015 rr. % x HOpME

Crannus 3uma Becna Jleto Ocenb Ton
Myprab -1,87 -2,12 -1,61 -0,79 2.2
Kapaxyb 35.08 28.99 -8.57 38.37 204

3aki0ueHHe K riase 2

1. 3a Ga30BbIii mepHOA HAOMIOJAETCS CHIDKEHHE CPEeIHEeroJ0BOHM, MaKCH-
MaJIbHOH ¥ a0COJIOTHOW MHUMHHUMAJILHOH TEMITEpaTypbl BO3IyXa B KOTJIOBHHE
Smmnekyns (M0 JTaHHBIM METEOpOJOTWYecKo craHimu bymynkymne) ot 0,3 mo
1,7°C, 3a omun rox stor Ko3(dduiment cocrasuser ot -0,009 mo -0,056°C, mo
OCTaJIbHBIM K€ IMyHKTaM HaOJIOJICHUH HIIET POCT TeMIepaTypbl BO3IyXa 3a HC-
KITIOYCHUEM a0COJTIOTHBIX MUHHMAIIBHBIX TEMIIepaTyp, KOTOpbIE MOHU3UJIMCH Ha
0,45-1,71°C, 3a rog srot ko3 pumuent cocrasnser -0,015-0,057°C.

2. Ecnu st Bcero 3eMHOTO miapa B TedeHne 0a30BOT0 Meproa UAeT 3HAYH-
TEJIbHBIA POCT aOCOJTIOTHBIX MUHHUMAJILHBIX TEMIIEPATYp U MEHEE 3HAUMTENIbHBIN
pocT abCOMOTHBIX MAaKCUMAaJIbHBIX TEMITEPATyp, T.€. UX aMIUTUTYa YMEHbIIAETCs,
Ha Tepputopun BoctouHoro Ilamupa abGcontoTHas MUHMMalbHAs TEMIIepaTypa
najaer, a abCo0THAsE MAKCUMallbHas pacTeT, T.€. MX aMIUIUTY/a YBEITMYUBACTCS.

3. Anst cpeTHUX MUHUMAITBHBIX U CPEHUX MaKCUMAJIbHBIX TEMIIEPaTyp BO3-
JyXa XapaKTepHbl M3MEHEHHs, COOTBETCTBYIOLIME XOIYy TEMIepaTyp Uil BCEro
3eMHOrO0 11apa, T.e. UIET He3HAYUTEIbHBIH POCT MAaKCUMAJIBHBIX M CHJIBHBIH POCT
MUHUMAaJIbHBIX TEMIIEpaTyp BO3/IyXa.

4. 3a nepuox HabmoneHMit ¢ 1940 mo 2015rr. Ha TeppuTopnu BocTounoro
ITamupa, mpocnekuBaeTcsi pOCT CPEIHUX TOJIOBBIX TEMIIEpATyp BO3AyXa, HO, B OT-
JMYUH OT BEJIMYMHBI TPpeHa 0a30BOTO MEPHOJIA, OH 3HAYUTEIFHO MEHBIIE O Be-
mnunne. I[To aHanu3y ce30HHBIX TemmepaTyp 3a 1940-2015Tr. Tak ke BBIABIEHO B
OCHOBHOM HX YBEJIMYEHUE, 32 UCKIIOYCHUEM MaICHHUs JIETHUX TeMIeparyp B Myp-

rabe. Poct Temmeparyp Tak ke He OIWHAKOB 10 ce3oHaM. J{i1s 30HBI Kapakyiis
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HaMOOJNBIINI POCT TEMIEPATYp MPUXOANUTCSA HA 3UMY M OCEHB, a JuIt Mypraba Ha
BecHy. JleTHue TemnepaTypsl B Myprade UMEIOT TeHACHINIO K CHIDKEHHIO.

5. B Teyenue 6a3oBoro nepuoja HaOII0aIOCh HEPAaBHOMEPHOE yMEHbIIIEe-
HHUE KOJIMYeCTBa 0CaJKOB Ha OoJpmreii gactu Boctounoro [lamupa (ot 8 1o 50%).
Hcnrouenne cocraBuia Tepputopus Mereocranuuu lllaiimak, rne BblnazeHue
0CaJIKOB B OCHOBHOM OOYCIJIOBJICHO BBIXOZOM IO’KHBIX MYCCOHOB. 3/1€Ch HaOIro1a-
€Tcs POCT KOJIMUECTBa 0caaAkoB (Ha 35%).

6. 3a nepuon xe ¢ 1940 no 2015 rr. yMeHblIEHUE KOJIMYECTBA OCAAKOB B
Myprabe, mo cpaBHEHHIO ¢ 0a30BBIM IEPHOAOM, HE3HAUUTENbHO, HA 2,2%, a Ha
tepputopun Kapakyns nHabnronaercs ux ypenuuenue Ha 20,4%, 4yTo OIM3KO K Be-
JIMYMHE TpeH/1a 3a 0a30BbIi nepuos (24,6%).

Ce30HHBIC N3MEHEHHUS 0CaIKOB aHOJOTHYHEI TOTOBOMY XOJY - YMCHBIICHHE
KonnyecTBa B Myprade u yBennuenue B Kapakyne (3a UCKIIOUEHHEM JIeTa, KOTaa

3/IeCh WJIET UX HEOOJBIIOE YMEHBIICHHE).
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I'napa 3. U3YYEHUE JTUHAMUWKHU N3MEHEHUS
METEOPOJIOI'MYECKUX XAPAKTEPUCTHUK 3ATTAJTHOI'O TAMUPA

3.1. XapakTepucTHKH MeTeOPOJIOrHYeCKHX CTAHIMIi
3anaanoro IMamupa

Cranmusa Xopor oTkpsITa B ceHTs0pe 1898 roma [108, 110-113]. Pacmoro-
’KeHa Ha BeicoTe 2075 M Hajg ypoBHEM Mops B 3amajgHoi yactu [lamupckoro Haro-
pes, B gonuHe p. ['yar, npuroke p. [Isnmxk. [upuna nonuHel B palloHe cTaHLUU
He npesbimaer 10-15 kM. Knumar He10cTaTOYHO BIaKHBIM, C TEIUIBIM JIETOM M
YMEPEHO-MATKOM 3UMOM. B caMblii X0JI0AHBIN MeCALl CpelHEMECSIUHAs TeMIIEpaTy-
pa BO3/yXa oTpHIaTenbHas U cocTasnseT -7,9°C, nerom nossimaetcs a0 22,8°C.
MakcuManbHOE TOJOBOE KOJTMYECTBO OCATKOB COCTaBIICT 145 MM, OCHOBHAsI WX
YacTh BBINAJAeT B XOJOAHBINA mepuoa roga. CpelnHssi CKOpOCTh BEeTpa MEHSAETCS B
npenenax 0,3-1,9 m/c

Cranmus Jlapso3 (Kamaiixym) otkpeita 8 mMast 1932 roma, pacmoioxeHa Ha
BeIcoTe 1288 M Hax ypoBHEM Mops, B ropax 3amagHoro ITamupa, B y3Ko# nonnHE
p. [Issamx. [upuna nonuubel B paiioHe craHimu He npebimaet 400-500 m. Kiu-
MaT HEJIOCTATOYHO BJIAXKHBIN, C TEIUIBIM JIETOM U yMEPEHO-MATKOW 3UMOH. 37ech
JTaKe B CaMbIF XOJIOJTHBIN MeCsI] CpeIHEMECSYHAasT TeMIIepaTypa Bo3IyXa TOJI0KH-
tenbHas, U coctaBiger 0,2°C, a merom moblmaercs 10 26,7°C. MakcuMansHoe
roJI0BOE KOJIMYECTBO OCAJKOB cocTamisieT 318 MM, OCHOBHAsi 4acTh BBINA/aeT B
XOJIOAHBIN nepuof rofa. CpeaHsst CKOpoCTh BeTpa MeHseTcs B npeaenax 0,8-2 m/c
Uwcno sicHBIX THeH 1o obeit obmaunoctr 112.

Cranus Mmkammm otkpeita 11 gexabpst 1933rona. Pacnonoskena Ha BbICO-
Te 2523 M HajJ ypoBHEM Mops, B ropax 3amagHoro Ilamupa, B oTporax oro-
3anaaHbIxX cKiIoHOB Llaxnapunckoro xpedTa, B noaune p. [lanmk. Kimumat cyxoi,
C TEIUIBIM JIETOM M MATKOM 3uMoil. B camblil XOJ0QHBINA Mecsl cpeiHeMecsYHas
TeMIepaTypa Bo3myxa coctasiseT -8,3°C, a netom nosemaercs g0 19,8°C. Cpen-
HEro/IoBO€ KOJHMYECTBO OCAJIKOB COCTaBIsleT 59 MM W BBINANAET B OCHOBHOM B

Teruibli nepuoj roaa. CpeHsis CKOpoCcTh BeTpa MeHsieTcst B ripenenax 0,9-2,7 m/c
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Cranmusa nM. akagemuka ['opOyHoBa oTkpbiTa B 1933 romy. Pacmonokena
Ha nenHuke dDequeHko Ha BeicoTe 4169 M Hag ypOBHEM MOpSI B CEBEPO-3alagHoOM
yactu [lamupckoro Haropes, B cpeanei yactu Jleqnuka ®Penuenxo. Knumar cy-
XO#, ¢ XOJOJHBIM JIETOM M CYpOBOM MaJIOCHEKHOM 3MMOH. B camblii XOJI0IHBIN
MecsIl CpeHEMECSYHas TeMIeparypa Bo3ayxa cocrasiser -17,1°C, a nerom mno-
Beimaetcs 10 3,7°C. CpeHEeroqoBoe KOIMYECTBO OCAIKOB COCTABIAET 695 MM B
XoJ0AHBIHA nepuof roxa. CpenHsisi CKOPOCTb BeTpa MeHsieTcsl B npenenax 4,0-7,4
Mm/c

Cranmus J[)aBIIaHro3 OTKphITA B OKTI0pe 1934 roma. PacmonoxeHa Ha BbI-
cote 3436 M HaJg ypoBHEM MOps B OTporax IOKHBIX CKJIOHOB lllyraanckoro
xpebTa, B gonuHe p. JkaBmianros, seistoneics nputokom p. [lax-aper. [upu-
Ha JOJIMHBI OKOJIO 2 KM. KiuMaT cyXoil ¢ yMepeHO-TEILIbIM JIETOM U YMEPEHHO-
CypoBOii 3uMOii. B camblil XOJIOJHBIN Mecsl, cpelHEMecsYHas TemIepaTypa BO3-
ayxa coctasnset -17,9°C, a nerom nossimaercs go 12,4°C. Cpeanerogosoe konu-
YEeCTBO OCAIKOB COCTABILIET 69 MM, OOJBIIAs YACTh BBINAACT B XOJIOIHBIN ITEPHO
roga. CpenHssi CKOpOCTh BeTpa MeHsieTes B penenax 1,6-3,0 m/c

Cranmust Mpxt otkpeita 8 HOs0pss 1938 roma. PacnonoxeHa Ha BbicoTe
3275 M Hajx ypoBHEM MOps, B HEHTpaibHOU yacTu IlaMupckoro Haropbs, B y3Koi
3aMKHYTOM nonuHe p. Jlanrap. Kinumar cyXoil, ¢ yMEepeHO-TEILIbIM JIETOM U yMe-
peHo -cypoBoil 3uMoil. B camblil X0J0JHbII MecALl CpeJHEMECAYHas TeMIeparypa
Bo3ayxa cocrasnser -13,9°C, a netom mossimaerca g0 14,7°C. Cpenneromosoe
KOJIMYECTBO OCAJIKOB COCTaBJIAET 59 MM, OCHOBHAs YacTh BBINAAAET B XOJIOJHBIN
nepuox roga. CpemHsst CKOPOCTh BeTpa MeHseTcs B mpenenax 1,3-2,5 m/c Uucno
sicHBIX gHer 103 1o o01eit 00ayHOCTH.

Cranuus Pyman otkpeita 1 mapra 1945 roma. PacnonoxeHa Ha BbICOTE
1981 M Hag ypoBHeM Mopsi, B Topax 3amaaHoro I[lamupa, B BHICOKOTOPHOH JOJTUHE
p. baprar, npuroxka p. I[Tsnmk. lupruna nonuHbl B paliloHe CTaHIIMK HE NPEBBIILIACT
3-4 kM. Kitnumat HeJoCTaTOuHO yBJIaXKHEHBIH, ¢ TEIIBIM JIETOM U YMEPEHO-MSITKOH
3UMOM. B camblii XOJOJHBIM Mecsll cpeHEMEcsuHas TeMmIiepaTypa Bo3ayXa co-

crabuser -5,1°C, nmerom moseimaerca mo 23,1°C. CpenneronoBoe KoIMYecTBO

56



0caaKoB cocTaBisieT 124 MM, OOJbIIIAst 4acTh BBITIAJACT B XOJIOHBIN TIEPHOJT TO/IA.
Cpenusisi CKOpOCTh BeTpa MeHsieTcst B npenenax 1,2-2,7 m/c Yucio SICHBIX THEH
107 mo o6eit 06aagyHOCTH.

Crannus Xabypabdan otkpbiTa 1 aBrycra 1948rona. Pacmosioskena Ha BbICO-
Te 3347 M Hax ypoBHEM MOps Ha OJHOI n3 BepimuH JlapBa3ckoro xpedTa, B 600 M
ot nepeBana XaOypaban. Kmumar cyxol, ¢ yMepeHO-TeIUIbIM JIETOM U YMEPEHO-
CypOBOH CHEKHOM 3UMOH. B caMblil XOIOAHBIN MecALl CpeJHEMECSYHas TeMIlepa-
Typa Bo3ayxa cocrasnseT -12,2°C, a nerom nossimaercs no 10,3°C. Cpenneroo-
BO€ KOJIMYECTBO OCAAKOB cocTaBisieT 423 MM, 0OJbIIas 4acTh BBIIAJAET B XOJIO/-
HBII iepuon roga. CpexHsst CKOPOCTh BeTpa MEHsAeTCs B Ipeaenax 3,5-6,4 m/c

Merteoposioruyeckue CTaHUUMM Ha Tepputopuu 3amagHoro Ilamupa Haxo-

JUITCS Ha PA3IMIHBX BHICOTAX U OKCMO3UYHSX (cM puc.3.1).

Puc. 3.1. ®usnko-reorpaduieckoe pactonoKeHHEe METEOPOTOTHUECKUX

craniwmii 3amagHoro [Tamupa.

Crannusa Xymporu oTkpeita B 1955 rogy. PacnonoxeHna Ha Beicote 1736 M
HaJ ypoBHEM Mops, B ropax 3amajgHoro Ilamupa, Ha OJHOM U3 OTPOTOB CEBEPO-
3araJHbIX CKJIOHOB BaHuckoro xpe0ra, y ciustHus p.p. [IaHmk u Banu, rae onn

00pa3yroT JoauHy mupHHON 2-3 kM. KilmMart HeocTaTouHO BIIaXKHBIH, C yMEPEHO-
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TETJIBIM JIETOM U YMEPEHO-MATKOM 3UMOi. B camblil X0JIOAHBIN Mecsll cpeHeMe-
CAIYHAs TEMIepaTypa Bo3ayxa cocrasiset -2,0°C, a metom mosbmmaetcst 10 26,0°C.
CpenHerojoBoe KOJIMYECTBO 0CaAKOB cocTaBisieT 103 MM, Oosblias 4acTh BbIMA-
JTAeT B XOJOJHBIA mepuof roga. CpeaHssi CKOPOCTh BETpa MEHSETCS B Mpejeliax

1,6-4,2 m/c Yucino scubix auer 107 mo oOmieit 00J1a4HOCTH.

3.2. U3meHeHnus: TepMuYecKoro pe:xxuma 3anagnoro Ilamupa
3a 0a30Bblil mepuo

B nmamnHOM maparpade HpHBEICHBI Pe3yabTaThl HCCICIOBAHHS W3MECHCHUS
TeMIepaTypsl Bo3ayxa 3amagHoro Ilammpa B acmekTe INI0OANbHOTO H3MEHEHUS
xinMmarta [110-113].

Knumatndeckne wW3MeHeHHs TemrepaTypHoro ¢ona 3amamgHoro Ilammpa
paccuuTaHbI 10 JaHHBIM CETH METEOPOJIOTHUECKHUX CTAaHIUH, PAacIOI0KEHHBIX Ha
Pa3NUUHBIX BBICOTHBIX YPOBHSIX, Tak Kak Juist 3amagnoro ITamupa xapakTepHo pas-
HOOOpa3ne KIMMAaTHYECKUX 30H Ha Pa3iIHMYHBIX BBICOTAX HAJX ypoBHEM Mops. Oco-
OEHHOCTBIO ITOTO paiioHa ABIACTCS XOPOLIAsk TEINI000ECICUCHHOCTD, 3HAUUTEIEHO
Jydllasi, 4eM Ha OJHHUX U TeX e BLICOTaX B APYrux pailoHax. O4eHb pa3HOOOpa3-
HBl B paliOHE YCIIOBHS YBIQKHEHHS. 3acylIIMBOCTH B HEM BO3pacTaeT B JABYX
HaIpaBJIEHHUAX: C CeBepa Ha 10T ¥ CHH3Y-BBEpX.

Jnst u3ydeHus: H3MEHEHUsI TeMIIepaTypHOTO pexuMa I0 BBICOTaM U BO Bpe-
MeHu 3a nepuos 1960—1990 rr. Ha tepputopun 3anagnoro ITamupa ObLITH B3SITHI
naHHble MeTeoctaHiwmid: JIxaBmanro3, ['opOynoBa, Mpxrt, Nmkammm, Jlapsas,
Pymran, Xa6ypabax, Xopor u XymMporu.

AHayi3 IpOBEJIeH 110 METOAUKE, NPEe/CTaBlIeHHON B naparpade 2.2. Humxke
(puc.3.2-3.4) mpexacraBieHs! rpaduKH X01a TEMIIEPATyp Ha BHIOPAHHBIX CTAHIIHAX
u ux TpeHn 3a 6azoBblii mepuon (1960-1990rr). ['onoBble 3HaUEHHS MapaMeTPOB
TeMIlepaTyphl Bo3Iyxa Ha rpadukax n300pa’keHbl JOMaHBIMU JIMHUAMHU C pa3lny-
HBIMU MapKepaMmi, TPEeHA-IpsAMoi TeMHOH auHueil. B tabauue 3.1 npencrasieHsl

pacynTaHbIC 3HAUCHUS JTHHCHHOTO ypaBHEHHs, a B TaOuune 3.2-BeIMYHHA TPeHaa
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3a 30 ner. B Tabmume 3.3 mpencTaBieHB 3HAYCHHS TPEH/IA TEMITEPaTyphl BO3TyXa

3a 30-Tu JIETHHI MEepHOA Ha PA3JIMYHBIX BBHICOTAX.

Ta6muua 3.1

3HavYeHus TUHEHHOTO ypaBHeHHs (Y = ax+b) (KodpPUIIUeHT TpeH a)

3a 6a3zoBeIii mepuos (1960-1990rr.)

Cranuuu Tep Tepaum Tep ax Tae s Tage max

Jlapsaz 0.008x+13.98 0.007x + 8.767 0.024x+19.70 0.047x+39.19 0.083x-9.80
Xymporu 0.009x+11.98 0.033x+7.50 -0.025x+17.41 0.008x+36.95 0.054x-13.21
Pyman 0.006x+9.88 0.0002x+4.10 0.027x+15.03 0.040x+33.59 0.056x-19.05
Xopor 0.017x+8.71 0.025x+2.95 0.028x+15.08 0.065x+34.16 0.047x-21.28
Nikammm 0.027x+6.57 0.031x+0.85 0.062x+12.81 -0.012x-20.68 | 0.123x+29.81
Wpxt 0.011x+0.96 0.013x+4.37 0.003x+5.74 -0.014x-26.93 0.065x+26.22
Xabypaban 0.008x-1.40 0.022x-4.44 0.027x+15.03 0.024x-23.96 0.019x+19.02
JxaBuianros 0.025x-2.08 0.057x-10.23 0.003x+5.74 0.001x-36.35 0.053x+25.81
T'opOyHoBa 0.018x-7.18 0.022x-9.95 0.009x-3.80 0.025x-27.85 0.062x+12.48

3a mepron ¢ 1960 o 1990 rr. (tabmmia 3.2) At BCeX CTaHIUIT MpakTHYe-
CKH TI0 BCEM IapaMeTpaM TEeMITepaTyphl BO3IyXa TPEH/ MOJI0KUTENbHBIH, oT 0,01
110 3,69°C, HCKITIOUEHNE COCTABUIN CPEMIHSIS MAKCHMAIbHAS TEMIIEPATYPBI BO3MLY-
xa Ha Tepputopun Xymparu (<0,75°C), 1 abcomroTHas MUHAMAIbHAs TEMIIEPATYPhI
BO31yXa Ha cTaHuuax Mmkammma (-0, 35°C) u Upxr ( -0,42°C).

CunbHbI POCT CPEAHEr0N0BOM TeMIEpaTyphl BO3AyXa OTMEUYAETCsl Ha Tep-
putopun Minkamuma (+0,80°C), JIxxasmanrosana (+0,74°C) u cranuuu um. Top-
oynosa (+0,53°C).

B cpennem no Beeit Tepputopun 3amaaHoro ITamupa Temmeparypa Bo3myxa
MOBBICHJIACh, HAUMEHbLIEE IOBLILICHUE CPEAHErOJ0BONH TEMIIEpaTypbl BO3ayXa
(+0,43°C), a naubonkiee - aGCOMOTHON MaKCUMalIbHON TeMrepaTypsl (+1,86°C).
CpezHerooBas MaKCUMalbHasi TEMIIEPaTyphl BO3ayxa mosbickiachk Ha 0,53°C, a
cpennerogopas MuHuManbHas Ha 0,76°C. AGcontoTHas MUHAMAbHAs TEMIEpaTy-

pa Bo3myxa yBeamamiach Ha 0,61°C.
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Puc. 3.2. TpeHIOBBII aHATH3 M3MEHEHHUS TEMIIEPATYPhl BO3IyXa 3a 0a30BBIH
rieproj Ha ctaHuusax J{apo3, Xymporu u Pyman. (1 - aGCONMIOTHBII MaKCUMYM,
2 - cpeHBIi MAKCUMYM, 3 - Cpe/iHee 3HaueHue, 4 - cpeJHUNH MUHUMYM,

5 - aGCOMIOTHBIE MUHUMYM).
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Puc. 3.3. TpeHI0BbIN aHATH3 U3MEHEHHUS TEMIIEpaTyphl BO3Iyxa 3a 0a30BbIi
nepuof Ha ctaHimsax Xopore Upxt n Mmkamum. (1 - aBCoTOTHBI MaKCUMyM,
2 - cpenHbIi MaKCUMYM, 3 - CpefHee 3HaYeHue, 4 - CpeAHNH MUHUMYM,

5 - aOCOJIFOTHBIN MUHUMYM).
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Puc. 3.4.

TpeHIoBbIi aHATN3 U3MEHEHHS TEMIIEPaTyphbl BO3AyXa 3a 0a30BbIi

TIepHO Ha CTaHIMAX XaOypaban, [ )kaBIIanros u M. akajgeMuka ['opOyHoBa
(1 - aGcomOTHBII MaKCUMYM, 2 - CPEIHBIH MaKCUMYM, 3 - CpeIHee 3HaUCHHE,

4 - cpeaHUl MUHUMYM, 5 - a0COJIIOTHBII MUHUMYM.
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Ta6mmma 3.2

Bennuuna TpeHa TemMreparypsl Bo3Iyxa Ha 3armagHomM
[Tamupe 3a 6a3oBsiit nepuon (1960-1990rr.)

Cranuun Tep Tep.rmm Tep.ax Tage wn Tage.max
Hapsa3 0.23 0.20 0.72 1.41 2.49
Xymporu 0.28 0.99 -0.75 0.24 1.62
Pymran 0.19 0.01 0.81 1.20 1.68
Xopor 0.51 0.75 0.84 1.95 1.41
Nmkamum 0.80 0.93 1.86 -0.36 3.69
Upxt 0.32 0.39 0.09 -0.42 1.95
Xabypabaj 0.23 0.66 0.81 0.72 0.57
JxaBianros 0.74 1.71 0.09 0.03 1.59
um. I'opOyHOBa 0.53 0.66 0.27 0.75 1.86
Cpenanit 0.43 0.76 0.53 0.61 1.87

Knmmvatndeckne n3MeHeHns TeMneparypHoro ¢oHa 3amagroro [Tammpa xa-
PaKTEpU3YIOTCS JAHHBIMUA CETH CTAHIIMI PACIIONOKEHHBIX Ha Pa3HBIX BBICOTHBIX
YPOBHSX W JUIS PAa3IMYHBIX BBICOT 3T M3MCEHEHHS HE OAWHAKOBHI. J{JIs M3ydeHHs
0COOCHHOCTEH M3MEHEHHsI TeMIEepaTypphl BO3AyXa HA Pa3IMYHBIX BBICOTaxX BCE
METCOPOJIOTMYECKHE CTAHIMH, PacIoioKeHHbIe Ha 3amagHoM [lamupe, MbI pasne-
JIWIA Ha 4eTbIpe BBICOTHBIX 30HBI 10 1000 m: 1000-2000 M Haj ypoBHEM MOpS
(Japma3, Xymporn, Pyman); 2000-3000 M Hax ypoBHeM mops (Xopor, Nmka-
mum); 3000-4000 m Hag ypoBaeM mops (Mpxt, Xabypaban, [[>xaBmanros3); u oT
4000 u BbImIe M HaJ ypoBHEM Mops (M. ['opOyHOBa).

Pacyersl 1 aHamM3 NU3MEHEHUS TEMIIEpaTyphl BO3IyXa IO BEICOTaM 3a 0a3o-
BBIIf TIEPHOJ] MOKA3BIBAIOT €€ POCT Ha BCEX BBICOTHBIX YPOBHAX. JTO O3HAYaeT
YCUJICHHE TasHHS CHEra U YMCHBILICHNE CHEr03anacoB U JICJHUKOBOTO TIOKPOBa Ha
BCEX BBICOTAX, YTO OOYCIOBIMBACT YBEIHMUCHNE CTOKA PEK B TEUCHHE ATOTO IMEpH-

OoJa 1 CHJIbHOC COKpAlICHUE JICTHUKOB.
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Ta6muma 3.3
3HaueHHs TPEH/Ia TEMITEPATyPhl BO3IyXa Ha Pa3IMIHBIX BBICOTAX

3a 6a30BBIN MEPHONT

Beicotsl, M Hy.M. | Tgp Tep Tepvax Tasevmn | Tabemax
1000-2000 0.23 0.50 0.26 0.95 1.93
2000-3000 0.65 0.84 1.35 0.80 2.55
3000-4000 0.43 0.92 0.33 0.11 1.37

4000 u BpILIE 0.53 0.66 0.27 0.75 1.86
Cpennee 0.43 0.76 0.53 0.61 1.87

Ha BricoTax ot 1000 1o 2000 M u ot 2000 mo 3000 HabaroHaICa HAUMEHD-
A POCT CPENHUX TEMIIEPaTyp W HAHOJIBIINN-a0CONIOTHEIX MAaKCHMAIBHBIX (OT
0,23 10 1,93°C u ot 0,65 510 2,55°C coorsercTBenHO). Ha yposasax 3000-4000 M u
Boiie 4000 Tak e MpOM30LUI0 HAauOoJbIIee yBeIudeHue abCOMOTHON Makcu-
ManbHOI TemrepaTyphl Bosayxa (1,37 u 1,86°C coorsercTBenno). Hammenpinee
xe yBenmueHne st BeIcoT 3000-4000 M mpuxoauTces Ha aOCOMIOTHBIA MHHUMYM
(na 0,11°C), a Bbime 4000 M Ha cpeuuii makcumyM (Ha 0,27°C).

Tak e BBISBICHO, YTO 32 0a30BBIH Iepuoj HaONIONACTCS OYEHb CHIIBHBIN
pocT abCONIOTHOW MaKCHMAIBHOI TeMIepaTyphl BO3AyXa Ha BCEX BBICOTHBIX
ypoBHax (Ha 1,37-2,55°C). HaumMeHblluee yBeIMYEHHE TPEHIAa XapakTEPHO s
cpemHell TeMriepatypbl Bo3ayxa, Kpome BbicoTHOro ypoBHsi 3000-4000 wm, rame
MIPOM30IIUI0 HAMMEHBINEe YBEIMUYCHHE a0CONIOTHONH MHHUMAIBHON TeMITepaTyphl

BO3JlyXa M cpenHel MakcumanbHoU Bble 4000 M ¢ MOBBIIIIEHHEM Ha 0,27°C.

3.3. U3meHeHHe Baaroodecne4eHHOCTH 3anaHoro
IMamupa 3a 6a30Bblii NepUoO/
Beie, B maparpade 3.2 ObTH U3T0KEHBI pe3yIbTaThl UCCIIEAOBAHUS U3Me-
HEeHHUS TeMIepaTyphl Bo3ayxa B Tamkukckoit 3oHe [Tamupa, B ee 3amagHoil yacti

3a 6a30BbI meproa. Jlanee mpuBEeNCHBI Pe3yabTAThl H3YUCHHS W3MEHCHHUS KOJHU-
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YecTBa OCAIKOB 32 0A30BBIM MEPHOJ JUIA TOH K€ TePPUTOPHU. AHAIN3 TPOBEICH
110 METOJIMKE, MPEJICTABIICHHOW B maparpade 2.2.

Jnis n3ydeHns N3MEHEeHHUs PeXXUMa BIaroo0ecre4eHHOCTH MO BEICOTaM U BO
BpeMenu 3a nieproa 1960-1990 rr. ObIIM UCIOJIB30BaHbI JAHHBIC TI0 OCAaIKaM TeX
JK€ MEPeOCTaHLUM, 4To U A Temneparypsl Bo3ayxa [110-115]. ITo pedynbratam
aHanm3a OBUIN MTOCTPOCHBI IPpa(pUKH U TAOIHIIBL.

W3MeHeHne KoJaMYecTBa OCaJKOB XOPOILO BUAHBI Ha rpaduxax (puc. 3.5-
3.7). 3HadeHHNs TOJOBOTO KOJMYECTBA OCAJIKOB Ha Tpadukax H300pakeHBI JIoMa-
HBIMU JIMHHUSMH, TPEHA-PsSMON TeMHOW NuHued. B Tabnuue 3.4 mpenctaBieHb!
pacunTaHHBIC 3HA4YEHHs JIMHEHHOro ypaBHeHHs (kod(duimeHT TpeHma), HOpMa
(cpenHee KOIMYECTBO 0CAIKOB 3a Oa30BbIN MEPHOA), BEIUUMHA TPEeHAa 3a 0a30BbII
TIePUOZ B MM U B % K HopMe. B Tabmmme 3.5 - BenndanHa TpeHIA B MM U % K HOpME
3a 6a30BBI{ MEPHUOJ TIO BHICOTHBIM 30HAM.

Ecnu tpenn temreparypbl Bo3ayxa 3a 0a30Bbli NMEPUOJ 10 BCEH TEPPUTO-
pun 3amagHoro Ilammpa OJHO3HAYHO MOJIOKHUTENBHBINA, TO IS H3MEHCHUS KOJIH-
YECTBA OCAJIKOB ATH U3MECHEHUS HE OJIHO3HAYHBI (Ta01. 3.4).

Tabnuua 3.4
H3MeHeHne koamyecTBa 0cakoB 3a 6a30Bbii epro (1960-1990rr.)
Ha Tepputopun 3ananHoro [lamupa

Benuuuna | B mpo-
Hopma
Hassanue cran- | Boicota | Koapdunment ocar- TpeH/a 3a | IeHTax
15158 M.H.Y.M. TpeHIa KOB, MM nepuon, | OT H(:)p-
MM MEI, %
Hapsa3 1288 0,9718x+963,0 469,1 29,1 6,2
Xymporu 1736 0,2725x+201,9 206,3 8,1 39
Pymian 1955 1,208x+238.0 257,1 36 14,0
Xopor 2075 1,1746x+262,0 280,8 35,1 12,5
Muikammm 2524 | -0,1909x+109,13 | 106,1 -5.7 -5,4
Upxt 3275 0,4634x+133,9 143,6 18 12,5
Xabypaban 3374 -2,7071x+727,6 682,6 -84,3 -12.3
JxaBmanro3 3410 | -2,1214x+292,96 | 259,0 -63,6 -24.6
nM.ak.l'opOyHoBa | 4169 11,627x+963,0 1188.4 423 3,6
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Puc. 3.5. TpeHn0BbIil aHaIM3 U3MEHEHHS KOJIMYECTBA OCA/IKOB HA CTAHLIUAX

JapBo3, Xymparu, J[>kaBiianros.
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Puc. 3.6. TpeH1oBbIi aHATN3 U3MEHEHHS KOJMYECTBA 0CAIKOB
Ha ctanuusax Mmkammm, UpxT, Pyman.
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Puc. 3.7. TpeHn0BbIi aHAIN3 U3MEHEHUS KOJIMYECTBA OCA/IKOB

Ha ctaHnusx um.I'opOynosa, Xabypobaz, Xopor.
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Ha rteppurtopnn Mmkammma, Xabypobamna m [[xaBmanro3a Habmrogaercs
CHIDKCHHE KOJMYecTBa 0cankoB (Ha 5,4%, 12,3% u 24,6% COOTBETCTBEHHO).

Haubonpie yBenmuenune ocagkos (Ha 36 mm i 14%) 3a 6a30BbId mepuo
HaOmronaercss Ha Tepputopun Pymana. Hanbonee cuiibHOE CHMXKEHHE B KOJIMYe-
CTBEHHOM OTHOIIICHUHU-HA TeppuTopun Xadbypobdana (84,3 mm mmm 12,3%), a B % k
HopMe B JIxaBmanrose (-24,6% nmm 63,6 mm). ITo pesynasraTam TpEeHIOBOTO aHa-
JM3a KOJMYECTBA OCAJIKOB IO BBHICOTHBIM 30HAM BBIABJICHA HEOJHO3HAUYHOCTh UX
W3MEHEHUS B 3aBUCUMOCTH OT BbhIcOTHOCTH [112-113].

Ha Boicorax ot 1000 1o 2100 MeTpoB Haa ypOBHEM MOpsl KOJIMYECTBO OcCa-
KOB BO3pocio oT 6,2% mo 14,0% (Xymporn, Pyman) ot BeicoTs! 2500 1o 4000 xo-
JIMYECTBO OCAAKOB yMeHbIIMIOCh OT 5,1% 10 50% (Mukammm) 3a UCKII0YEHUEM
HWpxrTa, 31ech KOTMIECTBA 0CaIKOB yBenndmiIocsk Ha 12,5%. Ha Beicote 4000 u 60-
Jiee KOJIMYECTBO 0CaJIKOB BO3pociio Ha 3,6%.

Tabnuua 3.5

Benmuuuna TPpE€HAA KOJTMYCCTBA OCAJIKOB Ha PA3JIMYHBIX BBICOTAX

3a 0A30BBIN ITEPUO.

Beicora, M H.y.M. | Benmnuuna Tpenna, MM | Bennunna tpenna, %
1000-2000 24,4 8,0
2000-3000 14,7 3,6
3000-4000 -15,1 -10,3

Brerme 4000 423 3,6

ITo BEICOTHOMY ycpemHEHHOMY aHamm3y (Tadm. 3.5), mo BBICOTHI 3000 M
H.y.M. KOJIMYE€CTBO OCaJIKOB yBeanumiaock Ha BeicoTax 1000-2000 u 2000-3000 w,
ot 3000 mo 4000 M ymensmmiochk 1 cBbime 4000 onsaTh HaOMIOAAaCTCSA POCT KOIH-
YecTBa OCaJIKOB.

ITo TeppuTOpHAILHOMY PACIPEACIICHUIO TPEH/IOBBIl aHAIN3 IOKa3bIBACT
YMEHBIICHHE KOJIMYECTBA OCAJKOB IO BCEH TEPPHUTOPHUH 3a UCKIIOYCHHEM FOTO-

BOCTOYHOM qacCTH, 3/1€Ch KOJIUICCTBO OCAAKOB paCTéT.
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3.4. UsmeHeHHe TeMIIepaTypbl BO31YyXa 32 BeCh IIePHOJ HA0II0JeHUIH
3anagnoro IMamupa

[Tpn m3yueHNN M3MEHEHHs TeMIepaTyphl BO3AyXa 3a BeCh MEpHOA HaOIo-
JIEHUH UCIOIb30BAIMCh TE K€ METOJbI, YTO U B aHAJIM3€ M3MEHEHHs TeMIepaTryp
3a 6a30BbIi nepro. Metogoorus mpeacTaBieHa B maparpade 2.2. B anammse uc-
MIOJTb30BAJIMCH JAaHHBIC MO CPEAHHM TOJOBBIM TEMIIEpaTypaM BO3IyXa HAa METEo-
craniusx Jxasmanros, Mmkommm, Xopor u Jlapsas 3a nepuon 1940-2015 rr. B
rpadukax (puc. 3.8-3.11) rucTorpamMmMoii MpeacTaBIeHB OTKIOHEHHUS CPEIHUX To-
JIOBBIX TEMIIEPATYpP BO34yXa OT HOPMBI, IPSIMOI YEPHOIl IMHKUEH JINHEHHBIN TPEH]
U JOMaHOH YepHON-mATUNMHEHHbIH (QuisTp. B Tabmune 3.6 mpeacTaBieHs! DaH-
HBle pacuera KOI(GQUIMEHTa BEIMYMHBI TPEHAA CPEAHETOOBOM TEMIepaTypsbl
Bo3ayxa 3a nepuon Habmromenuid ¢ 1940 mo 2015rr. B tabmune 3.7-BenmuunHa

TPEHJ1a CE30HHBIX TEMIIEpATyp.

Tabnuua 3.6
Tpenn TemnepaTypsl Bozayxa 3a nepuon 1940-2015rr.
Ha TeppuTopuu 3anaaHoro Ilamupa
Hazpanue BricoTa Koadduuument Bennuuna Tpenna
CTaHIUHA M.Hy.M. | Tpenma 3a 1940-2015 rr. °C
Hapsa3 1288 0,0142x-0,2638 1,1
Xopor 2075 0,012x-0,1465 0,9
HNmxammm 2524 0,0101x-0,0841 0,8
JxaBmanro3 3410 0,0147x-0,5694 1,1

Ha Tepputopuu JIxaBiianros3a 3a HCCIEAYeMbIH TIEPUO CAMBIM XOJIOTHBIM
rogom 66T 1949r., Korma cpeaHeromoBas TeMIiepaTypa Bo3myxa Obuia Ha 1,5°C
HIKE HOPMBL. XOJIOJHBIE TIEPHOBI OBLIN peKH (2 Cirydas IPOAOIKUTEIBHOCTHIO 3
u 4 roga ¢ 1948-1950rr. u 1964-1968rT.) 1 0OBIYHO CMEHSJIMCH TEIUIBIMU TIEPUO-
Jamu i rogaMu. CaMbIM TEIUTBIM ro1oM 0wl 1iist Jxkasimanrosa 611 2009 ro ¢
TemIepatypoil Ha 3 rpaayca BbILIE HOPMBI, a IPOAOJIKUTENbHBIC TEIUIbIE IEPUOIbI
Habmoaamuck ¢ 1976 o 1985 rr. u ¢ 2006 mo 2015rr. Tensble HepruoAbl TPOIOI-

JKUTEIILHOCTBIO 3-4 To/1a citydanuch S5 pas (puc. 3.8).
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3a Bech Mepro/| HaOMIOACHUI Temmeparypa Bo3ayxa Ha Tepputopun Jxas-
MIaHro3a yBeauumnach, TpeHa coctasun 1,1°C (za 6asossii nmepuon +0,74°C)

(Tabmn. 3.6).
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Puc. 3.8. Konebanust Temmeparypsl Bo3Iyxa Ha TeppUTOpUE [I)KaBIIaHTo3a.
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Puc. 3.9. Konebanus temneparypbl Bo3ayxa Ha Teppuropun Mikammma.

Ha teppuropnn Mnkammma caMbIM X0IOJHEIM rogoM 0but 1949 n 1954 rr.
KOTJa CpeIHEeroJoBas TeMmIepaTypa Bo3IyXa ONycKanach HM)Ke HOpPMBI Ha 1.4 u
1,5°C cOOTBETCTBEHHO, & MPOJIOJKUTENBHBIM XOJIOIHBIM MEPUOJIOM MOYKHO CUH-
tatb 1957-1968rr. Temnsix mepruonoB Ha Teppuropun Mypraba ObBUIO HAMHOTO
Oonblie u oHM ObLIHM OoJiee JUIUTEeNbHBIME, 5-13 mer. Dxro mepuonsl ¢ 1940 mo

1944 tr. ¢ 1977 mo 1985 rr. ¢ 1996 o 2008 rr. u ¢ 2010 mo 2015rr., a caMbIM
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TeribiM OblT 2008roi, Korma cpemHssl TeMIepaTypa BO3ayXa MOIHSIACH BBIIIE
Hopwmbl Ha 2,8°C. 3a Beck nepuos HabMIOAEHHIT HAOMIOANCS TaK %KE POCT CPETHE-
TOIOBBIX TeMIlepaTyp Bo3ayxa (puc. 3.9).

Tpena cpeIHUX TO0BBIX TeMIeparyp o craHuuy Mikanmm nojaoxuTeb-
HBIW, BEJIMYMHA TPEH/IA 32 BECh MEPHOJT HAOIOICHHI, Kak 1 32 0a30BbIi, COCTaBH-
na 0,8°C (Tabm. 3.6).

CaMbIM XOJIOJTHBIM T'OJIOM JJIsi TeppuTOopuu Xopora 011 1957T. co cpenneit
rof0Boii Temmnepatypoii Ha 1,5°C HuKe HOPMBI, a CaMblii JTMHHBINA XOIOHBIH TTe-
puon mpoposmkaics ¢ 1964 mo 1969 rr. kpome HEro MOKHO OTMETHTh OJMH 3-X-
neTHUR XononHbli nepuoa-c¢ 1948 mo 1950rr. CambIM TeruibiM roJoM B Xopore
Ob1 1997r, cpedHss TemmepaTypa 3TOro roja Oblma Beile Hopmbl Ha 2,4°C.
HaubomnpImast mpoJonKUTENBHOCTS TEIUIOTo Nepuoaa-9 ner, ¢ 1996 mo 2004rr.,

KpoMe Hero Habnoanock 5 nepuonos o 3-4 roga (puc. 3.10).
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Puc. 3.10. Konebanus Temnepatypsl Bo3/iyxa Ha TEPPUTOPUHN XOpora.

3a Bechb nCCIIeyeMblii IepHo]| HaOMI01aeTCsl POCT CPEHUX TOMOBBIX TEMIIE-
paryp Bosmyxa Ha 0,9°C, 4ro GonbIle BENWUYMHBI TPEeHAA GAa30BOTO TIEPHOMA
(0,51°C) (tabm. 3.6).

Hawnborree poaonKATeIbHBIM X0JIOAHEIM rteprogoM (13 mer) s JlapBosa
MOXHO c4nTh 1942-1954 rT. (¢ mepepsiBoM B 1947T), MOKHO Tak K€ OTMETHTH IIe-
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proxsr 1964-1969 rr. n 1991-1997 . a caMbIM X0I0IHBIM To1oM 0BT 1950 T. ipn
cpenHeii Temneparype Bosayxa Ha 2,2°C Hmke HOpMBI. [IpOJOIIKUTENBHBIN Tem-
T mepuoz Habmogancs ¢ 1998 mo 2015rr., a cambIM TermbiM ToaoM 0611 20021
co cpejHeil TeMrepaTypoil Bosayxa Ha 1,7°C Bbie HopMEI (puc. 3.9).

Tpenz 3a Bech nepros HabmoaeHui cocrasun 1,1°C, uTo Ha MHOTO HpeBbI-

cuno TpeHz 3a 6azosblii nepuon (0,23°C) (tabm. 3.6).
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Puc. 3.11. Konebanus temmepaTypsl BO3ayxa

Ha Tepputopun JlapBo3a.

Taxum o0pa3zoM, H3MEHEHNE CpeHEN TeMIlepaTypsl BO3/TyXa 3a BeCh IEpH-
0J1 HaOITFO/ICHUI COOTBETCTBYET €€ M3MEHEHHIO 3a 0a30Bil MEPUO/I, HO OTIMYACTCS
o BenmuuHe. HaOmomaeTcss oOumii pocT CpeHEero0BBIX TEMIIEPaTyp BO3IyXa Ha
Tepputopun 3anaanoro ITamupa. [l aHanmM3a U3MEHEHHs CE30HHBIX XapaKTepH-
CTHK BBIOpaHHBIX CTAHIMH MBI ITPOBEIM PACcUYEThl TPEHJIA CPETHEN CE30HHOU TeM-
nepatypbl Bo3ayxa (tadi. 3.7).

TpeHIoBBIN aHAN3 CPETHIX CE30HHBIX TEMIIEPaTyp MOKa3al, YTO B OCHOB-
HOM TEMIIEPaTypbl BO3IyXa [0 CE30HAM PACTYT, 38 UCKIFOUCHUEM BECCHHErO Ie-
puona B JlapBa3se u jetHero B X0pore, Iji¢ TPSH CPSIHUX CE30HHBIX TEMIIEPaTyp

ObLI OTpHULIATCIbHBIM. IloBbIieHNE TEMIICpaTyphbl B 3UMHUI nepuoa CoCTaBuiio OT
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0,11°C B Hapaase g0 1,57°C B Xopore, a B ocennuii nepuox ot 0,10°C B Xopore
no 0,71°C B Jlapsase. Becennwuii nepro; HaGMIOIAETCS TIOHIKEHHE TEMIIEPATYPHI
B Jlapsase Ha 0,46°C. [1o apyruM CTaHIUAM TEMIIEPATYPA B 9TOT MEPUOJL BO3POCIIA
ot 0,32 10 1,09°C. JleTom HabmiofaeTcsl HOHMKEHHE TeMIIEpaTypsl B Xopore Ha
0,08°C, a ang ocTanbHON TEppUTOpHHM TeMIlepaTypa moBbicunack oT 0,22 110
0,66°C (Tabmn. 3.7).

Tab6nuua 3.7

BenmmunHa TpeHma cpeTHAX CE30HHBIX TEMIIEPATyp BO3AyXa 3a EPHO

1940-2015 rr. na Tepputopun 3anaauoro [lamupa, °C

Crannus Beicota | 3uma | Bechna Jleto Ocenb
Hapso3 1288 0,11 -0,46 0,26 0,71
Xopor 2075 1,57 1,09 -0,08 0,10
JkaBIanros 3436 0,55 0,59 0,66 0,3
Hmkummm 2523 1,03 0,96 0,42 0,79

3.5. U3meHeHue B1aroodecne4YeHHOCTH 32 BeCh IIepHo/ HA0II01eHU I
3anaanoro Iamupa

[Ipu u3yueHUM M3MEHEHHUsl BIarooOecreyeHHOCTH 3a BeCh MEpHOoJ HabIIo-
JICHUH MCHOJIb30BAINCH TE KE METOJbl, YTO M B aHAIN3€ U3MEHEHUS TeMIIEpaTyp.
Mertonomnorus mpeacTaBieHa B maparpade 2.2. B aHanm3e mcroip30BaNNCh TaH-
HBIE M0 CPEeIHUM TOJOBBLIM CyMMaM OC3IKOB Ha METEOCTAaHIMAX J[)aBIIaHros,
Nukomum, Xopor u Jlapsas 3a nepuoa 1940-2015rr.

B rpajuxax (puc. 3.12-3.17) ructorpamMMoil HpeacTaBICHbl OTKJIOHECHUS
TOJOBBIX CYMM OCAJKOB OT HOPMBI, IPSAMON 4epHOH JIMHUEH JIMHEHHBIH TpeHH U
JIOMaHOH YepHOU-IIATUIMHEHHBIH GuinbTp. B Tabnuue 3.8 mpeacraBieHbl JaHHBIC
pacdera KO3 QHIFIEHTa TPeHAa KOJMYeCTBA OCAIKOB 3a NMEPHOJ HaOIIONCHUH C
1940 mo 2015rr. B Tabmmmax 3.9-3.10 mpeacraBieHa BeNMYUHA TPEH/IA CE30HHBIX

OCAaJIKOB.
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Puc 3,12. Konebanue KoauuecTBa 0CaAKOB Ha TEPPUTOPUU

Xopora.

ITo manHbIM cTaHMU XOpOr, Ha NAHHOW TEPPUTOPUM CAMbIMU BIIA’KHBIMHU
rogamu 6pu 1971 u 1997, ¢ xonmmyecTBOM ocakoB Ha 183 u 184 MM BbIle HOp-
MBI COOTBETCTBEHHO. IIPOIODKUTEIIBHBIC BIAXKHBIC TIepHOABI Habmroaamucs ¢ 1940
1o 194 7 rr. ¢ 1960 no 1964 rr. 1 ¢ 2011 mo 2014 rr. IIpogomKkuTeNbHBIE 3aCy1i-
JUBBIE TIeproJibl oT™Mevauch ¢ 1952 mo 1954 rr. u ¢ 2002 no 2006rr. CambiM 3a-
CYUUTUBBIM rojoM Obin s Xopora 1969r ¢ koiaudecTBOM OCaaKoB Ha 322 MM
HIUKe HOPMEI (puc 3.12).

3a mepuon 1940-2015 rr. mo cranuuu Xopor HaOI0AaI0Ch HE3HAYUTEIbHOE
yMeHbIIIeHue KommaecTBa ocanakos (-0,8 MM wmu -0,3%), B OTJAMYHH OT CHIBHOTO

yBEJTUUEHHsI X KOJMUecTBa 3a 6a30BbIi nepuon (35,1 mm nnu 12,5%) (taba. 3.8).
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Puc 3,13. Konebanue KoauuecTBa 0caiKoB Ha Tepputopuu Jlapsosa

[l JlapBo3za rpaugecKuil aHa M3 3a 9TOT XKe TIEPHOJ TaéT CICAYIOIIIe pe-
3yIBTATHl: MPOAOLKUTENBHBIE BIAXKHBIC MepUOIbl Habmogamucs ¢ 1940 mo 1945
rr. u ¢ 1950 mo 1958 rr. kpome HUX OBLJIO HECKOJIBKO BIIAXKHBIX MEPHOJIOB MPO-
JIOJDKATEIBLHOCTRIO 110 3 ro/a, a CaMbIMH BIIa)KHBIMH rogaMu Obumi 1953 u 1969 ¢
KOJIMYECTBOM OcafkoB Ha 436,5 MM u 435,5 MM BblllIe HOPMbI COOTBETCTBEHHO.
[IpomomkuTeIbHBIME 3aCyIUIMBBIMU TiepuoaamMu Obutn 1974-1980 rr. u 2005-
2010rr., a caMbIM CyxuM rojoM ObuT 1971T, KOr/Ia 0CaaKOB BBHIIAIO HA 272 MM
MeHbIIIe HOpMEI (puc 3.13).

HaOmrogaeTcss 3HaUMTENBHOE YMEHBIIEHHE KOJIHYECTBA OCAJKOB 3a HCCIIe-
nyemerid iepuoy (-84,8mm mmm -18,1%), B TO BpeMs Kak 3a 0a30BBIi EPHOJT TPCH/T
MTOJIOXKHUTENBHBIN (29, 1MM unm 6,2%) (Tabdm. 3.8).

Ha tepputopun /[xaBuianroza NpoOJOKUTEIBHBIME CYXHMHU MEPHOAAMHU
o 1941-1944 rr. 1961-1964 rr. 1987-1990 rr. u 2011-2015rr., a caMbIM 3a-
cyBeIM ObUT 2008T ¢ KOJIMYECTBOM OCaKoB Ha 83,3 MM MeHbIe HOPMEL. J{o-
CTaTOYHO MPOJODKUTEIBHBIME (IO 5 JIeT) BIAXHBIMH IepuogaMu Obimm 1965-
1969, 1972-1976, 1991-1995, xpome HHX HaAOIHOAAIOCH HECKOJIBKO BJIQXKHBIX IIe-
pronoB 1o 3-4 roza, a caMbIM BIQKHBIM ObIT 1949r. ¢ KOIHMYECTBOM OCAJKOB Ha
114,3 MM BoIe HOPMEI (puc. 3.14).
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Puc 3.14. Konebanne KomuaecTBa 0CaJIKOB Ha TeppuTopun J)aBmianrosa.

Ha teppuropun /xaBnranrosa 3a nepuoa ¢ 1940 mo 2015 rr. HabmoaaeTcst

YMEHBIIEHUE KOJIUYeCcTBa 0caakoB (-22,1 mm mim -15,4%), kak u 3a 0a30BbIi Iie-

puoxn (-63,6MM mn -24,6%), HO HeCKOIbKO ciadee (Tadm. 3.8).
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Puc 3,15. Konebanue konmdecTBa 0CaKoB Ha TeppuTopun Mimkamuma

Ha TEPPUTOPUHU HNmkammma 10BOJIBHO MMPOAOJDKUTCIIBHBIM 3aCYIIJIMBBIM

6611 1 meproa-c 1959 mo 1964 rr. kpome Hero OBIIO0 HECKOJIBKO CyXHX MEPHOOB

1o 3 rona. CaMbeIM cyxuM TogoM 0buT 19821 ¢ kommdecTBoM ocankoB Ha 70,1 MM
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HIDKE HOPMBI. [IpoIOKUTENBHBIX BIQXKHBIX Meprona 06110 2: ¢ 1991 mo 1996 rr.
u ¢ 2001 o 2005rr., Hanbosee BinaxkHbIM ObT 2010T ¢ KOJHMYECTBOM OCaJIKOB Ha
140,5 MM BbItIe HOpMBI (puc. 3.15).

Ha teppuropuu crannmu Mikamum 3a nepuos 1940-2015rr. Habmogaercs
HeOOIBIION POCT KOJMYecTBa 0CaAKoB (2,2 MM min 2%), 3a 6a30BEIi ke MePHOA

TpeH]| ObLT OTPHULATENBHBIM (-5,7 MM wiH -5,4%) (Tadm. 3.8).

Tab6muua 3.8
Tpenn xomuuecTBa ocaakoB 3a nepuox 1940-2015rr.
Ha TeppuTopun 3anaanoro [Tamupa

Haspanue Koaddummenr Benuunna Hopwma Benuuuna

CTaHIIMU TpeHzaa TpeHza, MM | OCaJKOB, MM | TPeHAA, %o
Hapsa3 -1,1311x+73,54 -84,8 469,1 -18,1
Xopor -0,0105x-3,5836 -0,8 280,8 -0,3
JlxaBmanro3 | -0,2947x+10,834 -22,1 143,3 -15,4
Nmikammm 0,02896x+0,6253 2,2 106,1 2,0

Hapsny ¢ u3smeHeHueM I'oJJ0BOro KOJIMYECTBa 0cakoB 3a nepuoj ¢ 1940 mo
2015rr. HabmomaeTcsl Ce30HHOE MX Tepepactperencane. Hanbomnee cuiibHbIE U3-
MEHEHHUSI B CE30HHOM pAaclpelelieHHd OCAJKOB HaOJIONAIOTCA HA TEPPUTOPHUU
HapBaza. 3pech, mpu oOIIeM YyMEHBIICHHH TOAOBOTO KOJHYECTBA OCAIKOB,
HabJro1aeTcsd HE3HAUUTENIbHOE UX yMeHblieHue 3uMoit (-1.77 MM umm -1,1%),
CHIIbHOE YMEHbIIeHue BecHoH (-89,48 mm mim -41,7%) .

JleToMm ke 1 OCEHBIO KOJIMYECTBO OCAaIKOB, HA0OOOPOT, YBEINUMUIIOCH. B 1et-
HUH niepuoa HaOIroAaeTcss oueHb cuibHoe yBennuenue (50,27 mm unu 179,6%), u
ropasgo MeHbIIee yBenndeHne oceHsro (13,05 mm mm 20%).

Ha teppuropun Xopora u Jl)xaBuiaHrosa M3MEHEHHE CE30HHBIX OCAJIKOB
HMeeT TOT K€ 3HakK, uTo W B JlapBa3e, HO OTJIMYAETCS BEJUYMHON M3MEeHEeHUH. B
Xopore HanOoJbIIee YBETUICHNE PUXOANTCS Ha JeTo (4,98 mm mmm 41,9%), a B

JxaBrranrose-ocenbio (7,74 mm wimm 47,4%). Ha Tepputopun Mmkammiva yBenu-
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YeHHE KOJMYECTBA OCAJKOB XapaKTepPHO JIJISI BCEX CE30HOB. 37eCh HAuOOJbIIee
YBEJUUEHIE B KOJMYECTBEHHOM OTHOIICHUH MPUXOoAnuTCs Ha BecHy (10,70 Mm), a B
MPOIIEHTHOM OTHOIIIEHHH-Ha oceHb (57,2%) (Tadin. 3.9-3.10).
Tab6nuna 3.9
Benuunna Tpenaa rogqoBoro ¥ CE30HHOTO KOJIMYECTBA OCA/IKOB

Ha 3anagnoM Ilamupe 3a nepuop ¢ 1940 mo 2015 rr. MM

Crannus Bricora | 3uma Becna Jleto Ocenb
Japso3 1288 -1.77 -89.48 50.27 13.05
Xopor 2075 -1.99 -0.60 4.98 0.55
JIxaBIianro3 3436 -6.45 -18.54 0.06 7.74
Nmkammm 2523 2.09 10.70 2.86 6.75

Ta6muma 3.10
Benuunna TpeHIa ToJOBOTO U CE30HHOTO KOJIMUYCCTBA OCAIKOB

Ha 3anagaoMm [Tamupe 3a epuog ¢ 1940 mo 2015 rr. %

Cranuus Bricota | 3uma Becna Jleto OceHb
HapBo3 1288 -1.1 -41.7 179.6 20.0
Xopor 2075 -2.0 -0.5 41.9 1.4
JI>xaBianros 3436 -16.7 -26.4 0.3 474
Nimxammm 2523 11.6 15.8 33.2 57.2

3aki0ueHne K riase 3
1. ITo repputopun 3anaguoro ITamupa ncciaegoBaHne TEMIEPATIPHBIX IO-
Kazaresieil 3a 0a30BBIN MEPHUO/ MOKA3BIBAET POCT CPEAHHUX TOIOBBIX, MAKCHMalb-
HBIX W MUHHMAJBHBIX TEMIIEpaTyp, a Takke HX aOCONIOTHBIX 3HadeHwi. [lo
yCpeIHEHBIM M3MEHEHUEM TeMIIepaTyp Ha Pa3JIMUHBIX BBICOTAX B JaHHOW KJIMMa-
TUYECKOW 30HE BBISIBIICHO, YTO 00Jiee CHIIbHBIA POCT TeMIIepaTypbl HabI0AaeTcs B

cpennem Ha Bbicote 2000-3000Mm u cBbitie 4000M.
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2. 3a nepuon 1940-2015 rr. 3HaK H3MEHEHUS CPEAHUX I'OAOBBIX TEMIIEPATyp
COOTBETCTBYeT 0a30BOMY TEPHOMY, HO IO BEIMYWHE YBEIMYCHHE HECKOIBKO
6onbure 6azoBoro. ITo ce3oHHaM Takke HaOIIOMAETCS POCT CPEAHUX TEMIEpaTyp
BO3/lyXa.

3. Ecim s Boctounoro Ilammpa TpeHn koiamdecTBa aTMOC(EpPHBIX OCa-
KOB 32 0a30BBIif IEepHOA OBLIT MPEUMYIIECTBEHHO OTPHUIATEIBHBIM, TO I 3amaj-
Horo ITamupa uMeeT HHYI0 KapTUHY, 3[€Ch U3MEHEHNE KOINYeCTBa OCaJKOB 3aBU-
CHT OT oporpad¥y W BBICOTHOCTH. [IpHpocT KosmdecTBa 0CaJkoB HAOIOIAeTCS B
OCHOBHOM 110 Bcell ee Teppuropud, oT 3,9 mo 14%, HO Ha BO3BBIIIEHHOCTSIX Xa-
Oypapaban u /IxaBmanro3 u B MmkammMe oTMeuaercs X yMmeHblieHue. [1o BbI-
coTaM HaOJII0/1aeTCsl B OCHOBHOM YBEINYEHNE KOJIMYECTBA 0CA/IKOB3a UCKITFOUCHH-
eM BbIcoT 0T 3000 no 4000M.

4. 3a nepuoj Habmoaenuit ¢ 1940 mo 2015 rr. B omyinyre oT 6a30BOro Ie-
puona, Ha TeppuTopuu 3amanHoro Ilammpa HaOMrOZACTCSl yMEHBIICHHE KOJIMYe-
CTBa 0caakoB (kpome HMmkammma). B ce30HHBIX H3MCHEHMAX HaOmomaeTcs
YMEHBIICHHE KOJIMYECTBA OCAAKOB B 3MMHE-BECEHHUH NMEPHOA M UX IPHPOCT JIe-
TOM U OCEHBIO. 37IeCh TaK K€ MCK/II0YeHHe cocTapisgeT Mimkammum - 31ech HaOmo-

HAa€TCA POCT UX KOJIMYCCTBA BO, BCE CE30HEBI.
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I'aaBa 4. USMEHEHUE CTOKA P. IISTH/IK
1 Ei IPUTOKOB

Pexa TIsHmk pacmonokeHa B Haubojiee BO3BBIIIEHHOM parione Cpemneit
Asumn. bacceiin p. [Tsamk, Brmogatommii 6accefiusl pek laxmapa, I'yat, bapranr,
Ssrynem, Bany, 3annmaet Oomnbiryro gacts [lamupa n tor Tamkukucrana. [Tammp-
CKasl 4yacTb 6accelfHa OXBaThIBAET MOUYTH BCIO ero Tepputopun (95%). Teppuropus
BojocOopa mpoctupaetcs 1o otMeTok cBbime 6000 M. Ha rore BomopasmenbHast
JIUHUS POXOAuT mo ['mHIyKymickoMy XpebeTy, rpeGeHb KOTOPOTO BBIIACTCS 110

5000-7000 . my.m. [15, 31-33, 41, 116].

Puc. 4.1. Cxema Oacceiina p. Amy-ITsiHIK U ee IPUTOKOB.

B BocTo4HOI yacTu XxpedTa MMEIOTCSI OTPOMHBIC IOJISI BEYHBIX CHETOB U
3HAYUTEIHHOE KOJIMYECTBO KPYNHBIX JIeAHUKOB. OOIIee YUCiIo JICIHUKOB B BOIO-
coope p. IIsIHmK UCUUCIACTCSA COTHAMHE, YTO U OOYCIOBIMBACT XapaKTep MUTAHUS
p. II1H1k 1 ee IIaBHBIX MIPUTOKOB, OTHOCSALIMXCSA K PEKaM JIeJHUKOBO-CHETOBOIO
IUTaHus. 3HaYUTEIbHAs 4acTh BogocOopa p. [IsHmK HaxoauTes B HEOIAronpusT-

HBIX YCJIOBHSIX YBIQXXHEHUS aTMOc(hepHBIMH ocamakaMu. OO cperHeromxoBoi
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crok p. [Tk y 3ambIkaromEro cTBopa «Hmkawmit [Manmk» Gonee 1000 M3/, ato
COOTBETCTBYET CpeJHEMY MO0 cToka M=8,8 1i/c km? [29].

Ucroxom p. Ilanmk sBasercs p. Baxanmapes, Hauano KOTOPOM HOCHUT
Ha3BaHue Baxmxup. Peka Baxmkup Oeper Havano oT jeaHuka Bpesckoro Ha ce-
BEPHOM CKJIOHE BOCTOUYHBIX OTporoB ['mHayKyma Ha BeIicoTe Oosee 5000M. H.y.M.
IIpoiina 216 kM, Baxanpapbs npuHumaer crnpasa p. Ilamup, BBITEKaroOLIIO U3
03.3opkynb. Ha BceM npotsbkenun p. IISHIK sSBISETCS rocylapCTBEHHONW I'paHU-
el Mex Ty pecryonikoil TapKUKICTaH | HCIaMCKOH peciryOmkoit AdraHucTaH.

Ilo coBpeMeHHBIM naHHBIM, Ha Teppuropuu Ilamupa HacuuTbiBaeTcs 6246
JIETHUKOB, C oOImell riomanpio oneaeHeHns 7493km>, uto cocraBiseT 11% ot
o6re#t miomanu Iamupa. [IpumepHbIi 001U 00beM JTeTHIKOB 470 kM. U3 06-
el Tomany ojeneHeHus Oacceitna 51,4 % pacronoxeHn B 6acceifHax TIIaBHBIX
nputokoB p. IIssHmk-B Oacceiine p. ['yHT 3apeructpupoBano 102 neanuka ¢ oduieit
nnomaneio 540 km2, p. 1llaxaapa-23 nemnuka ¢ obmeii miomanso 221 kM2, p.
Bapranr-322 nemHuka ¢ obmeil muomanso 1641 kMm%, p. SsryneM-61 nemHuk c
o0weit mromanso 306 kM2, p. Banu-119 neanuk ¢ obmeit momanso 380 k2.

Pexxum croka GONBLIIMHCTBA OPUTOKOB p. IISHIK B 3HAUMTENLHOH Mepe
OIIpe/ieNsIeTCsl HAJIMYMEM B UX BOZOCOOpax OOJBIIOTO KONMYECTBA JIETHUKOB. Jlo-
JIs JIEAHUKOBOTO CTOKA JIaHHBIX pek komieonercst ot 17% (peka ['yat-Xopor) o 49
% (Banu-bruuxaps) ot o0miero oovema ux croka [41, 116-120].

Hacuuteizaerca 118 oszep, obmieil miomansio 255,1 kM2, HaxoAsAmUXCS B
ropHO# yactu Bogocbopa p. [IaHIK, KOTOphIe B KaKOW-TO MEpPE OKa3bIBAIOT BIIUS-
HHUE Ha PEKUM PEYHOr0 CTOKA (B JAHHOE YHCJIO BXOAAT 03epa C IO bI0 3epKa-

na ot 0,11 km? u Gonee).

4.1. O6mas rugporpadguyeckasi XapaKTepucTHKA
Oacceiina pexu I[Isanmx
CaMbIM KpYIHBIM MPUTOKOM peku TIsSHIpK sBisiercst p. bapranr ¢ mioma-
abro Gacceiina 24 700 kM, 1IuHOM 558 KM M aGCOJIOTHBIM PacxomoM Boisl 129

M%/c. XapakTepHoii 0coGeHHOCTBIO Oacceiina bapranra sBiseTcs GONBIIOE Pa3IIy-
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4He B YBIQKHEHUH, XapaKkTepe penbeda, yCIoBUAX (GOPMHUPOBAHUSA CTOKA, BOTHO-
CTH ¥ MOP(OIOTHYECKNX OCOOCHHOCTSX PEKH B BEPXHEH M HIDKHEH 9acTaxX Tede-
Hus [41].

Bepxwusist yacts Oacceiina bapranra naxonurces Ha Teppuropuu Bocrounoro
[Tamupa, OTTOpOKEHHAs CO BCEX CTOPOH BBICOKMMH TOPHBIMH XpeOTaMi OT Mpo-
HUKHOBEHUSI BIIQYKHBIX BO3IYIIHBIX MAcC, OTIMYAECTCS BEChMa MaJIbIM YBJIa)KHEHH-
eM, a, CJIeJJ0BaTeNIbHO, He3HAUNTEIbHON BOJOHOCHOCTBIO PEK U cIa0bIM pa3BUTHEM
peunoii cetn. B nommuax KOxuoro Akbaiitana, Oxcy u Mypra0a BbIlajaeT MeHee
100 MM 0caIKOB, MOJIYJIH CTOKA HE MPEBBIMIAIOT 2 J1/C KM, a TyCTOTa PeuHOM ceTn
Mectamu coctasisger 0,05 kM Ha 1 kKM? miomanu 6acceifHa. Pekn MeKOBOJIHEI,
OHHU CIIOKOMHO TEKYT B IIMPOKHUX AOJIMHAX, CPEIU HU3KUX Mojiorux Oeperos [40-
41].

B naubosiee BBICOKHMX 4YacTAX XpeOTOB TOJ0BOE KOJIMYECTBO OCAJKOB BO3-
pacrtaet 10 800 MM U OoJiee, a MOJYJIM CTOKA JOCTHIAIOT MECTAMHM CBbIIIE 15 j1/c
kM?. PeuHast ceTh B BO3BBINICHHBIX YaCTAX PA3BUTA 3HAYMTEILHO JIydIIE W B BEp-
x0Bbe 3anannoro [lmapra, nanpumep, gocruraer 0,28 kv Ha 1 kM2,

OneneHenvie B BepxHel yactu OacceitHa (Oac. Mypraba) B CBsi3u ¢ CyXo-
CTBIO KJIMMaTa U MalbIM YBJAKHEHHEM pa3BHTO ciabee (562,5 kM%), ueM B HUK-
Hell wactn Gacceiina Bapramra (1083 km?). Hambonee 3HAYUTENbHBIE JICTHUKH
HMEIOTCS B BEPXOBBSX MpaBbIX NMpUTOKOB 3amagnoro Imapra-Caykcas u Cacbika,
CTEKAIOIINX C HamOoyiee BO3BBIIICHHBIX, XOPOIIO YBJIKHEHHBIX dacTed xpeOTa
Mys3koi.

Hmxuss gacts O6accelina bapranra HaxoanTcs Ha TEPPUTOPHH 3amagHOTO
ITamupa. BbicoThl XpeOTOB 3/1€Ch Takke BechbMa 3HauuTeNbHBI (10 5500 M), OT-
JenpHble BepluuHbl npesbiuatoT 6000 m (muk Mceruknon-6974 m; nuxk Bynop -
6132 Mm). CxioHBI XpeOTOB KPYThle, CHIBHO PAcUICHEHBI TTyOOKHMH YIIENbSIMU
pex. Pexn oTimyaroTcst OypHBIM, CTPEMUTEIbHBIM TEUCHHEM, HAIMYMEM B pyciiax
OOJIBIINX BAJYHOB, KPYITHBIX OOJIOMKOB CKalI, TIOPOTOB U TepekaToB. CpenHee ma-
JICHHE pycia y MHOTHX ImpuTokoB (Paymmunnapa, bapmapa) nocturaer 40-50 m/xm u
Goree.
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CeBepHBIN CKIIOH PyIIaHCKOTO WM IOKHBIH CKIOH SI3ryleMckoro xpeOToB,
rre (opMHPYIOT CTOK PEeKH HIDKHEH dacTh OacceifHa bapranra, HaxoasTcs B 3Ha-
YUTEIBHO JIyUIINX YCIOBHAX yBIAXXHEHHUS, 4YeM BHYTpCHHHE obOnacTu OacceifHa,
TaK KakK FOro-3arajHble U I0)KHbIE BIarOHOCHBIE BO3IYIIHBIE MACCHI IPOHHUKAIOT T10
nonuHe bapTanra naneko B TyOHMHY TOp, HA CKIOHAX XpeOTOB BHINMAIAIOT OOMITb-
HBIC CHETa, B Pe3yNbTaTe KOTOPBIX B BBICOKOTOPHBIX paliOHaX Pa3BHTO MOIIHOE
coBpeMeHHoe onefaeHeHue. OOmas Mmiom@ans JIeJHUKOB U (DUPHOBBIX Moneil B
HIKHeH yacTu Oacceiina Bapranra (6e3 6ac. Mypra6a) pasaa 1083 xm? (969 nen-
HUKOB), OCHOBHAsI 9acTh KOTOPBIX (57%) Haxoautcs B Oaccerine Kynapor. OOmas
JKe TUIOILAb oJefieHeHus B Oacceline bapranra Bmecte ¢ oneaeHeHneM OacceliHa
Mypra6a pasna 1645,5 xm?> (1825 nemuukoB), cocTaBiss 6,6% IUIOIIAIH BCErO
Oaccelina.

Peunas ceth B HIKHEH yacTu OacceiiHa bapranra BciiecTBUE CHIIBHO pac-
YJICHEHHOTO penbeda u 0OJbIIOro KOIMYEeCTBa TBEPIbIX OCAIKOB pa3BHTa 3HAUU-
TEJIFHO CHJIbHEe, YeM B BepXHel yacTu OacceiiHa. ['ycrora pedHoit cetn B Gacceii-
HaX MHOTUX NIPUTOKOB HIKHETO bapraHra, mo mociemHuM moicderaM, JOCTUTAET
0,3~0,4 kM Ha 1 km? rIowmaam Gacceiina.

Pexa Bapranr, Ha3piBaeMasi B BepxoBbix Okcy, OepeT Hadano B A¢raHu-
craHe u3 03. YaIMaKThIH, pPaclojI0KEHHOTO B OOIIMPHON KOTJIOBHHE Ha BBICOTE
4015 M Hax yp. M. CpeiHUI MHOTOJICTHUN TOA0BOM cTOK bapranra B ITsHmK paBeH
oKoJI0 4 KM>, uTO cocTanser Gonee 12% croka peku [ISHIK Mepes CIMSHAEM C
Baxmem.

Jlenossle 00Opa3oBaHMA-3a0€pETH, MOHHBIM JIeA U IIyra-HAOMIOJArOTCS MO
BceMy TedyeHuro bapranra, Ho B BepxoBbe OKCy OHU OBIBAIOT €XKErojHO, HauMHa-
I0TCS B TIEpHOJ ¢ 7 10 23 OKTAOPS, a 3aKaHYMBAIOTCSA B MTOCIIEAHUX YUCITAX aIpers.
Hmxe Capesckoro osepa Iryra u 3a0eperu BCIEICTBUE OTEILIAIOIIETO AeicTBUA
03epa HaOJIIOJA0TCS JINIIb SMH30IUYECKHU.

B BepxoBesix Bapranr (Okcy) BeireAcTBHE HU3KHX TEMIIEpaTyp BO3ayxa U

HEOOJIBIINX CKOpOCTeﬁ TCUCHHUA CIKETOAHO MOKPBIBACTCA JIBAOM. HpO,HOJ'DKI/ITeHI)-
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HOCTB JieJjocTaBa y moc. Taxrameimbek Oojee 5 MecsIeB, TONMMHA JTba JOCTUTa-
eT | M. B Oojee HU3KMX ydacTKaxX TEUEHHUS JISIOCTaB OOBITHO OTCYTCTBYET.

Bonsr Bapranra (Mypra6a, Oxcy) B BepXxHEM TEUCHHH OTIMYAIOTCSA HE3Ha-
4uTeNbHON MyTHOCTBIO (10 250r/M%). DTOMY CHOCOGCTBYET paclpocTpaHeHHe B
GaccelfHe TBEpJBIX TOPHBIX MOPOJI, YCTOWYMBBIX K BBIBETPHBAHHIO U Pa3MBIBY, U
Majioe KOJMYECTBO OCAIKOB, CHIDKAIONIEE PPO3HOHHYIO MESITEIBHOCTh IOBEPX-
HocTHBIX BoA. Hmke Capesckoro o3epa MyTHOCTh bapTanra pe3ko Boszpacraer (10
1010 1/M%) BCEnCTBHE yBENMMUEHHUS SPO3HOHHON JEATENBHOCTH camoro bapranra
1 €r0 NMPHUTOKOB, OTINYAIOIIIXCS 3HAUUTECTBHON BOJHOCTBIO, KPYTHIM MaJICHUEM U
OoMBIIMMU CKOPOCTSIMU TeueHus1. CpeHUH pacxo/] B3BEIIEHHBIX HaHOCOB bapran-
ra B YCTBCBOI YacTH Te4eHHs paBeH 130 Kr/c, yBeIMYHBasCh B MHOTOBOJIHBIC T'OJIBI
10 300 Kr/c U CHUKAsCh B MAJIOBOAHBIE TOABI 10 36 Kr/c. Takum oOpasom, B cpe-
HeM bapraHr exerojHo BBIHOCUT W3 mpenenoB OacceitHa B [lsnmx 4,1 MaH. T
B3BELICHHBIX HAHOCOB.

OCHOBHOH CTOK B3BEIICHHBIX HAHOCOB (87%) MpPOXOANT C WO 10 CEH-
T0ph B Mepro]l HanOoJiee NHTEHCUBHOTO TasiHUS JIETHUKOB U (DUPHOBBIX MOJIEH U
13%-B mepuon ¢ Mapra 1o MIOHb, Korja B OacceiiHe TaioT ce3oHHbIe cHera. Oce-
HBIO ¥ 3UMOH (OKTAOpB-(QeBpallb) MyTHOCTh PEK HE3HAUUTENFHA W TBEPJBIA CTOK
cocraBisieT Bcero 1% ot rogosoro.

Pexa 'yur-BTOpoii no Benuuune 6acceitna (13 700 km?) u amune (296 kM)
mpaBslii nputok Ilsamka. [lo ycmoBusM (GopMHpOBaHMS CTOKA, KIMMATHISCKUM
0COOCHHOCTAIM, XapakTepy penbeda m rugporpaduueckoil cetn OacceiiH I'yHTa
OYCHB TOXO0X Ha OacceiiH bapranra. BepxHss, BocTOYHas ero 4acTh -OacceiH p.
Annuypa (2800 kM%) HaxoauTcs B npejenax Bocrounoro ITamupa, HUKHSS 4acTh
Gacceitn ['yaTta Ha 3anamHom [Tamupe [41].

OcHOBHBIE IPUTOKHU ['yHT TOTyyaeT ¢ JeBoi CTOpoHbI Oaccelina. C mpaBoit
CTOpOHBI ['YHT MPUHUMAET MHOTO MPUTOKOB, HO pa3Mephl UX 0ACCEHHOB U MPOTSI-
JKCHHOCTB HEeBEMKH. bacceitH Anndypa, OTTOpOXKEHHBIH CO BCEX CTOPOH BBICOKH-

MU Xpe6TaMI/I OT MMPOHUKHOBCHHUSA HA €0 TCPPUTOPUIO BJIAXKHBIX BO3AYIIHBIX MaccC,
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XapaKTepu3yeTcsl CIadbIM yBIQKHEHHEM, OCaIKaMH, CYpOBOCTHIO KiIMMara M He-
3HAYUTEIEHBIM CTOKOM.

B npenenax Anndypckoil AOJIMHBI PEKHM OYEHb MaJlOBOJHBI, C MOAYJISIMU
cToKa 110 3 Ji/c KM%; IIpUYY/UTMBO W3BHBAsCh, OHH CIOKOMHO TEKYT CPEIH HU3KHX,
MecTaMH 3a00JI09eHHBIX Oeperos. B cpenneit n HIKHEH JacTsaX JONUHEI 10 Oepe-
raMm peK TSHyTcs Jyra. Peunas ceTs paszeuta cnabo (0,1 km/km?).

B Haumboniee BO3BBILICHHBIX TOpPHBIX paiioHax CeBepo-ANH4ypcKoOro u
HOxHO-Anaypckoro XpedToB, I/ie TOJ0BOE KOJIMYECTBO OCAAKOB pocTuraet 600
MM u GoJiee, pa3BuTo onefeHenue (94 kM%) U yBeIMIUBaETCs TyCTOTa PEYHON CeTH
(mo 0,42 xM/kM?) U yHeNbHas BOJOHOCHOCTH pek (no 15 n/c km?). HamGombliee
YHCII0 JIEIHUKOB, TUIOIIAIb KOTOPHIX 0OBIMHO COCTaBJIsAET MeHee | kM2, cocpeno-
TOYEHO Ha CEeBEpHOM ckioHe FOxkHO-Ammaypckoro xpebra, rae GopMHUPYIOT CTOK
OCHOBHBIE IPUTOKU AJTUYpa.

Hwuxnsist gacte Oacceitna ['yHTa, 3aHnMaroniast 6onpmyro miomas (10 900
KM?), PE3KO OTIMYAETCS OT €ro BepxHel wacTh (6ac. Anmmdyp). [opHBIE XpeOTHI
3nech gocturaroT 5000-5500 M, a oTaenbHble BepluHbl npepbimatoT 6000 M Hax
yp. M. (muk Kapna Mapkca-6726 m; nuk DHrenbca-650 7 m; ik [Tatxop-6080 m).
KpyTbie CKIIOHBI TOp MPOpe3aHb! TIYOOKUMH Y3KHMH TOJIHHAMH PEK, THO KOTOPBIX
cryckaercs 10 2070 M abCOMOTHON BBICOTEL. Pekn oTiIHMYaroTcss KPYTHIM ITageHH-
€M, CTPEeMHUTENIbHBIM OYpHBIM TEeUeHHEM, Claboil M3BMIIMCTOCTHIO, HAIUYUEM B
pycliax IIoporoB 1 BOJIOIA/IOB.

B cBs3u ¢ GONBIIMMHE BBICOTAMH XPEOTOB M BBINAJCHUEM 3HAYUTEIHHOTO
KOJIMYeCTBa TBEPIBIX ocaakoB (0koio 1000 MM), B BBICOKOTOPHBIX paiioHax Oac-
ceifHa pa3BUTO MOIIHOE COBPEMEHHOE OJieJIeHeHHe, o0asi IUIoaab KOTOPOro
paBHa 540 km?. OcoOeHHO GOIBINNE JIEMHUKH W OOIIUPHBIE (QPMPHOBEIE TIOJS HAXO-
oaTcs B OacceifHax mpaBbix npuTokoB ['yHTa - pex Cadenobmapsr u Ilatxopa
(paiton muka Ilarxop), a Takxke B OacceiiHax neBbIX mNpuTokoB Illaxmapsi-
bagomnapel, bamxomaapsl, Celipkaapsl 1 Pemkuka, GopMUPYIONIMX CTOK Ha Ce-

BepHOM ckioHe [laxgapunrckoro xpedra [31-41].
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Peunast ceth B HIKHEH dacth OacceliHa ['yHTa pa3BuTa OYeHb CHIBHO. B
OacceifHax JIEBBIX €r0 PUTOKOB, HAIIPUMED, TYCTOTAa PEUHON CETH U3MEHSETCS OT
0,33 km/km? B Gacceitne Lllopunnapsr 1o 0,5 kM/km? B Gacceiine bagomaapsl.

Cpennsist BeicoTa Oacceiina ['yHra paBHa 4170 M, mpuyem BBICOTHI OoJee
4200 m 3aruMaroT B HeM 52,3% oOmielt mnomniaau Bogocbopa. Bemenacreue 6omb-
II0if BEICOTHI XpeOTOB B OacceliHe ['yHTa BBINAAaeT 3HAYUTENIBHOE KOJIHMYECTBO
TBEPBIX 0CAIKOB U Pa3BUTO MOIIHOE ojiefieHenue (540 km?), KoTopoe 00yCI0BIH-
BaeT XapakTep MUTAHUS U PeKUM pekd. OCHOBHBIMH HCTOYHUKAMU TUTaHUs [ yH-
Ta SIBJISIOTCS TaJlble BOJBI CE30HHBIX CHETOB M JIEITHUKOB, COCTABISIOIINE COOTBET-
cTBeHHO 35 u 25% TOIOBOTO CTOKa PEKH. 3HAYUTENbHYIO POJIb B CTOKE HIPAIOT
nos3eMHbIe Bozbl (39%), M coBceM HMUTOXKHA POJIb J0XKIEBBIX BOJ (MeHee 1%).

Pexa I'ynt, Tak ke kak u bapTaHr, OoTHOCUTCS K peKaM JEJHHKOBO-
CHEroBOr0 MUTAHUS C JUIMTEJILHBIM BECEHHE-JIETHUM I10JIOBOLEM, MPOAOIIKAIO-
mUMcsl B cpeiHeM 156 nHel, ¢ MakCUMallbHbIM CTOKOM B TEpUOJ HauboJjee HH-
TEHCHBHOTO TasHUSI JISAHUKOB, CHEXKHUKOB U (DUPHOBBIX IMOJICH (HIOIb-CEHTSIOPH).
3a 9TOT Iepuo/ B HU30BhE PEKH NMPOXOJUT OoJiee MOIOBUHEI cToKa (56,3%). YBe-
JIMYEHHUE PacXOJI0B BOAbI HAUYMHAETCS] OOBIYHO B MOCIEIHUX 4Mciax anpend. Bo
BpeMsl TTOTbeMa IMOJIOBOIbST HAOIIoIaeTCsl ABA-TPU MHKA, 0OYCIOBICHHBIC BEPTH-
KallbHOM 30HAIEHOCTBIO TPOIIECCOB CHETOTAsIHUS W Yepe/JOBaHMEM BOJIH TeIlia U
xoJona. CpenHsisi JaTa MakKCUMalIbHOTO pacxoja - 11 urosi, HO B OT/JCJIbHBIC TOJIbI
MUK TIOJIOBOJIBSI MOYKET MPOXONUTH U B aBrycTe. MakCUMalIbHBIH CPOYHBINA PacXoI,
HaOmonapumiics B 1958 1., cocrasnsn 932 M¥/c, 4TO COOTBETCTBYET MOIYJIIO CTO-
ka 68 1/c km>. Criaj ONIOBOIBS MPOXOIUT OoJee TIaBHO, YeM MOIbEM, H 3aKaHIH-
BaeTcsi OOBIYHO K | OKTAOPS.

MuHuMalbHBIM CPEIHECYTOUHBII PacXod BOJbl, COOTBETCTBYIOIIMH MOIY-
o cToka 1,73 1/c kM2, B IEpHOJL 3UMHEH MexkenH cocTasisn 23,7 mY/c.

Cpennuii ronosoii pacxon I'ynra npu Bnagenuu B Ilanmk pasen 105 m¥/c,
4TO COOTBETCTBYET MOJYJIO cToKa 8 11/c km’. Eciu aGcomoTHas BogHOCTh 'yHTa
HIDKE BOAHOCTH Bapramra, TO yzenbHast BOTOHOCHOCTh €10 Ha 2,6 J/C KM? BBIIIE.

bonee BbIcokas yAaeiabHasA BOJOHOCHOCTDH FyHTa 00BICHACTCS TEM, 4TO OoJibIIas
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qacTh ero Oacceitna (59%) Haxoaurtcs Ha Tepputopun 3amagaoro [lamupa, a Gac-
ceitna bapranra (67%) Ha Tepputopuu Boctounoro [lamupa, rie ycnoBus yBiax-
HEHHS 3HAUYUTEIBHO XyKe.

JlenoBble 00pa30BaHMS paHBIIE BCETO TOSBISIOTCS B BEpXOBbE AiMdypa
(xOoHeI[ CeHTAOPS - HaYajIo0 OKTAOps), r1e oHM mpojomkatTes 210-220 nueit. Jle-
JIOCTaB OBIBAET €KETOJHO JIMIIG Ha Anmdype B BepxoBbe I'yHTa (kumurak bagop),
I7ie OH MpoJoDKaeTcs B cpeaHeM okosio 170 nHeil. B HmkHeM TeueHHH (ropon
Xopor) ObIBaIOT 3a0epery M IIyra, KOTOPBIE MOSABISIOTCS OOBIYHO B CPEAHUX UHC-
Jax fexalpsi ¥ HCUe3aroT BO BTOpoi mosoBuHE (eBpanst. CpemaHss IpoaoLKUTENb-
HOCTb [IEPUO/A C JIEJOBBIMU SIBIECHUAMU 39 nHEl.

Bonpr I'yaTa XapaktepusyrloTcsi HU3KOH MyTHOCTBIO, COCTaBIISIIOIIEH B HU-
30BBE PEKU B cpemHeM 160 I/M°, 9T0 COOTBETCTBYET CTOKY B3BEIIEHHBIX HAHOCOB
536,5 ThIC. T B TOJI, T.€. IOYTH B 8 pa3 MeHbIlIe CTOKA bapranra. B 3suMHue mecsiipl
MyTHOCTb Bofibl I'yHTa cHukaercs 10 20 r/m>. CTonb He3HAUYUTebHbIH CTOK B3BE-
IIEHHBIX HAaHOCOB ['yHTa B TMepByI0 odepenp 0OBACHIETCS OOJBIINM pacHmpocTpa-
HEHueM B OacceiiHe MHTPY3HBHBIX U 3 (y3UBHBIX TOpHBIX mopox (60%), TpynHO
[IOJAIOLINXCS BHIBETPUBAHUIO M Pa3MbIBY [TOBEPXHOCTHBIMHM BojaMHu. OCHOBHOMN
CTOK B3BEIICHHBIX HAHOCOB IPOXOJHUT B OCHOBHOM C HIOJA IO CEHTAOPbH, COCTaB-
11 68% roloBOro CTOKA; C MapTa IO MIOHb CTOK B3BELIEHHBIX HAHOCOB PaBEH
31% u ¢ okTs16ps 10 heBpainb-1%.

Pexa ITamup Oeper Hagano m3 3amagHON 9acTH 03. 30pKyJb, PacIIOI0KEH-
HOTO B 00mmupHO# nonmHe Mexny HOxHO-Anmnaypckum xpedToM Ha ceepe u Ba-
XaHCKHMM Ha fore Ha abcomoTHOH BeicoTe 4125 M. [lmmHa o3epa 20 kM, HanOOIb-
mas mupKHHa 4 KM, TI0MAAb BOAHOTO 3epkana 38,9 kM2, DTo TpeThe Mo MIomaan
1 HanboJiee BEICOKO pacHooKeHHoe 03epo Ha [lammpe.

B Bepxwneit yactu TeueHus 10 ycrbs FOnmazapa p. [lamup Ha mpoTsHkeHUH
70 KM CHOKOMHO TEeueT B I0T0-3araHOM HalpaBJICHUU 10 LIIHPOKOH IIIOCKON J10-
JIMHE CO CPEIHUM IaJIeHHeM pycia 7 M/KM. MHOTOYHCIICHHBIC ITpaBbIe MPHTOKH,
crekaromue ¢ HOkHO-ATHIypCcKOro XpedTa, MaTOBOJHEI, H OOBIIYI0 YacTh Tofa

HOBCpXHOCTHbIﬁ CTOK B HUX OTCYTCTBYCT. OCHOBHEBIE CpaBHUTCIIbBHO MHOI'OBOJHBIC
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MIPUTOKH HA 3TOM OTpe3Ke TeueHms p. [lamup moiydaer ¢ I0’KHOM CTOPOHEI Oac-
ceiiHa (13 Adranucrana), oHH (GOPMUPYIOT CTOK B OOIIMPHOI JICTHUKOBOH 30HE
CeBEepHOro CkiIoHa BaxaHckoro xpe0ra.

Hwxe yctbs FOnmazapa nonuna p. [amupa cyxuBaercs, nepexosst MecTa-
MH B yIIeTIbe ¢ OTBECHBIMH CKJIOHAMH, TAJeHHe pycila Ha OTJACIBHBIX ydacTKax
YBEIMYIHUBAETCS 10 26 M/KM, peKa CTaHOBUTCSA OYpHOH, OBICTPO TEUET B y3KOM IIO-
poxucToM pycie. B HwkHeM yuactke TeueHus (54 km) p. [lamup npuHuMaeT MHO-
IO CPaBHHUTEIFHO MHOTOBOJHBIX IPaBBIX NMPHTOKOB (peku Paums, Axba, Kacsup,
Kamrumpkapo6), TUTaOMNXCS, B OCHOBHOM, TaJIBIMH BOJAMH JIGAHUKOB U CHEX-
HUKOB I0T0-BOCTOYHOTO ckjoHa [laxnapunackoro xpeora.

B 4 kM Boitie cnusiaus ¢ Baxangapweit (ucrox [snmka) nonmua p. [amupa
pacmmpseTcs 10 3 KM, pycio pa3BeTBIACTCS Ha MHOTOUYHCICHHbBIE IPOTOKH, 00pa-
3yIOILIME TraJIeYHUKOBbBIE OCTPOBA.

Peka Xybmapa-onuH 13 MHOTOBOIHBIX ITPUTOKOB BepxHero [IsHmKa, Gop-
MHUPYIOMHUI CTOK B JIEHMKOBOH 30HE- CEBEpO-3allaJHOTO CKJIOHAa PymraHckoro
xpebra. Ilnomans 6acceiina pexu - 247 km?, mmna-27 kM. baccelin xapakrepusy-
eTcsl 3HAYMTENbHBIM pa3BuTHEM oneneHenus (31 km?), cocrapisomum 12,5%
IUTONIa M ero BomocOopa. BenexcTare oOmmms TBEpABIX 0CAIKOB B BEPXHEH YacTH
GaccelfHa M pacwICHEHHOCTH peibeda pedHas CeTh XOPOIIOo pa3BHTa, IyCTOTa ee
coctasngeT 0,38 km/KM>.

Pexa Banu - nsaTeii mo Bemmumbe Gacceiina (2070 km?) u jumHe (92 kM)
nputok [Tsumka. BeicoTsl xpeOToOB B OacceliHe BeCbMa 3HAYUTENbHBI, OHU JIOCTH-
raoT 5000-5500 M, a OTMETKH OTACNBHBIX BepIIMH mpeBbimaroT 6000 M (Tmk
T'apmo - 6595 m; ik ApnaBan-6083 m). 'peOHU XpeOTOB Be3/ie BbIIIEC CHETOBOW
JUHUH, KOTopas JIeKHUT 37ech Ha Bbicore 4200-4400 M Hajx yp.M., IOATOMY Ha
CKJIOHAX XpeOTOB PasBUTO MOIIHOE oneneHenue (350 km?).

Pexa Banu BbITekaeT OypHBIM IMOTOKOM M3 I'poTa JeJHUKa Pycckoro reo-
rpagudeckoro obmectBa (2610 M), pacnoioKeHHOTo Ha CThike XpeOToB JlapBas-
cxoro u Axanemun Hayk. Ha nporsbxenun nepsbix 2 kM Banu nporekaer no mu-

POKOMY 3aHIPOBOMY IOJIIO B PAa3BETBISIONICMCS Ha pPyKaBa pyciie; 0OOrHYB C fora
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A3bIK JIEJIHUKA, PEKa IOJCTYNAET CJIeBAa K CHUJIBHO PAa3MbITOMY MOPEHHOMY Bally
oTcTymuBIIero JeaHnka Pycckoro ['eorpadudeckoro OdmiecTBa 1 Ha IPOTSHKEHUN
KHJIOMETpa, 10 COusSHUS ¢ AOQyKaropom, T€4eT OJHUM PYCIOM MEXKAY BAJIOM H
I0T0-BOCTOYHBIM CKJIOHOM JlapBa3ckoro xpeOTa.

Hmxe yctes AGmgykaropa BaHd crokoiHO TedeT MO MIMPOKOH JISTHIKOBOH
nonuHe (10 1 KM) ¢ TUTOCKUM JTHOM M HU3KOW TaJIeYHUKOBOM MOWMOH, pa3BeTBIIs-
sICb Ha MHOTOYHCIIEHHbIE IPOTOKH. Y ycThsl PaBaka pyciio Banua mpuxaro x mpa-
BOMY Oepery MOIIHBIM KOHYCOM BEIHOCA, 00pa30BaBIIETOCS B Pe3ylIbTaTe IMPOXO-
pamux 1o p. PaBaky rismuansHeix ceneil. [lupuna pycina nu3Mensercs ot 15 M B
BepxoBbe 10 60 M B HIDKHEH dacTu TedeHus. CpenHee mameHue pycia - 12 M/km,
IpUYeM B BEPXOBbE MaJCHHE JocTHraectT 29 M/KM, a B HH30BbC Ha HEKOTOPBIX
ydJacTKaxX OHO COCTaBIISIET BCETO 6 M/KM.

[To mepe mpoABMIKEHUST BHU3 MO TEUSHUIO PYCIO PEKH YriayOJisieTcs B THO
JOJIMHBI, TOMiMa B HIYKHEM TEYSHUH ITOYTH OBCEMECTHO HCUe3aeT.

Pexa BaH4 oTHOCHTCS K THITMYHBIM PEKaM C JICTHHKOBO-CHETOBBIM ITHTAa-
HHEM. B HH30BbE OCHOBHBIMM HCTOYHHKAMHU ITUTAaHUS BaHua SBISIOTCS Tanble BO-
Ibl 1eJHUKOB (41%), ce30HHBIX cHEroB (26%) 1 noazemuble Boabl (33%). B Bepx-
HEM TEUYEHUU JA0JIs JIEJHUKOBOIO CTOKA B T'OJOBOM CTOKE COCTaBIAET 63% u ce-
30HHOro cHera 37%, O3eMHOE IUTAHUE PEKU B CTBOPE, PACIION0KEHHOM B 3 KM
Hmke nennuka Pycckoro I'eorpaduueckoro O6mecTsa, 0TCyTCTBYeT. Pexum cro-
Ka B HU30Bbe BaHua XapakTepusyercsi CpaBHUTEIbHO IIOCTEIIEHHBIM YBEJIUUYEHUEM
PacxomoB BOABI BO BPeMsl BECCHHE-TIETHErO MOIOBO/IbS, HAYWHAIOMIETOCS OOBIMHO
B cepeaune anpens. [Iponomxaercs nonoBojibe B cpenHeM 196 nHell u 3akaHYMBa-
eTcs B KOHLE OKTs0ps. Hambonpiumii pacxon mosioBoabs HaOMIONAETCsS B HIOJIE
WM B aBTYCTE; CPENHSS JaTa IHKa IO0JIOBOIbSI-24 HIOJS; HAHMOONBIINH CPOYHBIH
Pacxoj1, COOTBETCTBYIOIMI MOIYJIF0 MAKCUMAJIBHOTO cToKa 129 11/¢c KM?, cocTaBuI
278 M3/c. 3a 1IepHOI OJIOBO/IbS MPOXOAUT 86% rO0BOIO CTOKA.

Cpennuii rogoBoil pacxon Banua B HM30Bbe pexu (moc. Banu) 3a MHOro-
JIeTHHI TIepuoj HaOmoneHni coctaBmwil 49,4 M3/c, 3TO COOTBETCTBYET MOIYIIO
croka 25,7 n/c xm?.
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Jlenossie 0Opa3oBaHUsI-3a0epery, IIyra U JOHHBIIN JIea HAOIIOJafoTCs exXe-
TOJTHO TI0 BCEMY TeUeHHUI0 BaHua, HO B BEpXOBbE OHHU MPOa0IDKAOTCS okoio 100
JIHEel, a B Hu30Bbe puMepHo 60-70 aueil. HempoaomkuTenbHbIiA 1e0CTaB ObIBaeT
JIMIIb B CAMOM BEPXOBBC PEKH M B HH30Bbe AOJykaropa. B HIDKHEM TeueHHH Jie-
JoctaB He HaOromaercs [31-41].

Bonapr Banua otnnyaroTcsi BBICOKOW MYTHOCTBIO, TOCTUTAIOIIEH B HU30BbE
pexu (moc. Banu) B cpemHeM 3a MHoroneTHuii nepuop 1590 r/m?, uro coorser-
CTBYET CTOKY B3BEIICHHBIX HAaHOCOB 2463 THIC. T B rof, T.e. B 4,6 pa3a Goiblire
TBepaoro croka p. ['yara. [loBbiieHHAs MyTHOCTh OOBSCHSIETCSI HATHIHeM B Oac-
ceiiHe peKu IUIMH, Mepresieil, cilaHleB, KOHIVIOMEPAaTOB U MOPEHHBIX OTJIOXKEHUH,
JIETKO IOJIAIOUIMXCS Pa3MbIBY IOBEPXHOCTHBIMH BoaaMu. CpelHuil pacxon
B3BEIICHHBIX HAHOCOB paBeH 78 KI/C, 9TO COOTBETCTBYET MOJIYJIO CTOKA B3BCIICH-
HBIX HaHocoB 40,6 1/c kM?.

CTOK B3BELICHHBIX HAHOCOB MPOXOJAUT, B OCHOBHOM, C HIOJA IO CEHTIOPb,
cocTaBisisa §7% TOIOBOTO CTOKA, CTOK C MapTa II0 HIOHB paBeH 13%, a ¢ OKTI0ps
o ¢espanb-0%. bacceitn Barua - onun u3 Hanbonee ceneomacHbIX paioHOB 3a-
nagHoro ITamupa. [ToMmumo kaTacTpoduueckux ceseil, BOSHUKAIOMINX Yepe3 KaxkK-
meie 10-15 ner, B nonuue Abmykaropa oOpa3yroTcsi Celld B Pe3yJsibTare MpophiBa
JIEJSTHOW TUTOTHHBI TAIBIMHU BOAAMH 03¢pa, 00pa3yromIerocs BCICACTBHE MEPHOIU-
YEeKHX MOJBIDKEK JieIHNKa MeaBeKbero, neperopaKkuBaromiero AoiuHy Aoayka-
ropa MOIIHOH JIeAsHOH mI0THHOH. CeneBble TaBOIKN HAOMIOAAIOTCS JOBOIBHO Ya-
CTO Ha MHOTUX JIPYTHUX MpHUTOKax Banua u AGmykaropa.

P. Ssrymem pacmonoikeHa K FOr0-BOCTOKY OT OacceifHa p. Banu mexmy
Banuckum xpebroM Ha ceBepo-3amajie M SI3rylieMCKUM XpeOTOM Ha BOCTOKE M
toro-Boctoke. [Lnomans 6accelina pasna 1970 km?, muHa pexu 80 K.

B cBs3u ¢ GonbIIMMHU BBICOTAMU XpeOTOB, OTAEIbHBIE BEPLUIMHBI KOTOPBIX
noxaumarorcs Beiie 6000 M (mux HMctukion - 6974 m; nuk Bynop - 6132 M), 06-
MIUPHBIE TIPOCTPAHCTBA TOP 3aHATHl MOITHBIMH JISTHUKAMU U (DUPHOBBIMH MOJISTMH
(310,4 km?), cocrasnsomumu 16,0% mwiomanu BogocOopa p. Ssryiaem. 3Hauu-
TEJIbHOE KOJMUYECTBO TBEPJBIX OCAIKOB B BEpXHEH JieBOOEpEeKHOM, Hanboiee BbI-
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cokoit yactu Gacceitna (o 1500 MM) 00yCITOBITUBAET MOBBIIIEHHYIO BOJHOCTD PEK
7 XOpoIllee pa3BUTHE PEYHOH ceTH. MOIyNI CTOKa B BEPXOBBSX HEKOTOPBIX PEK
nocrurarot 30-35 1/c kM, a TycToTa peunoii cetn coctanser 0,42 kv/km>.

Pexa SIsrynem, Ha3biBaeMas B BepXxoBbe Masappiapa, BBITEKAaeT CTPEMU-
TEJIBHBIM ITOTOKOM U3 3arPOMOXKICHHOTO MOPEHOH U OOJIOMKAMH CKal sI3bIKa JIe]I-
HuKa Ssrynemckoro (25,7 kM%), Ha3bIBaEMOro Takxke Masapaapa, ¢ aGCOMIOTHON
BbicoThl 3300 M. Hmke ncroka peka HaOMOgaeTCS BOJONAIBI U KaCKaIbl OYPHBIX
pyubeB. Masapnapa Bpe3aeTcsi B TOJIIY KOPEHHBIX MOpoJ Ha mryouHy 60-85 M,
o0pasys Tpu KaHbOHA, pa3elieHHbIe YETKOOOPA3HBIMH PACIIMPEHUSIMH JOJIHHBI B
MOPEHHBIX OTJIOKECHUAX. MecTaMu IUpUHa KaHbOHOB HE IIPEBBIIIAET 2-3 M.

IIpu cnustnuu Masapaapsi ¢ p. Pak3oy oOpasynres p. Ssrynem. P. Paxzoy,
Hambonee KpymHBIH MpUTOK SI3ryneMa, BeITeKaeT u3 JenHuka Pak3oy (47,8 km) ¢
abcomoTHOI BbicoThl 3340 M. B Gacceitne Pak3oy uMeeTcst MOLIHOE OJieieHEHHE
(78 neguukoB) obOmel miomannio 144,6 kvm?).

Hwxke yctest p. Paksoy SI3rynem mpoTekaeT eInHBIM PYCIIOM B Y3KOH J10-
JIUHE, TPENCTABIIONIEH B OONbIICH CBOCH YacTH TPYJHONPOXOJMMOE TIyOOKOe
yIIeJabe ¢ KPYTBIMH CKaJHCTHIMU OopTramu. MHoroducienHsle Kopotkue (6-10
KM), HO MHOTOBOJIHBIE TIPUTOKH C KPYTBHIM TageHueM (110 270 M/KM), JKHBOTIHCHBI-
MH BOJIOTIAJIaMH HU3BEPrarOTCs B JIONUHY, OBICTPO yBEIHYMBAs BOJOHOCHOCTH
Sarynema. B HuzoBbe f3rynema, Mexny ycTbaMu ee mputokoB Kamoumapsr (21
kM) 1 Marpaynnapsl (14 km).

Pexa f3rynem oTHOCHTCA K peKaM C JIEJHUKOBO-CHETOBBIM NUTaHUEM. Ta-
JIIe BOJIBI JIEAHUKOB COCTABISIIOT B T'OJOBOM CTOKE peku 35%, Talible CHErOBEIE
BOJBI-29% 1 moa3eMHble BOJIBI-36%. IToBEIIIIEHHAs OIS MOA3EMHBIX BOJ B T'OJI0-
BOM CTOKE PEKH OOBSICHSETCS B OCHOBHOM OOJIBIIMM paclpoCTpaHeHueM B Oac-
ceifHe BOJOMPOHUIIAEMBIX TOPHBIX MOPOA-U3BECTHAKOB, JOJIOMHUTOB, Mepreyiei u
KOHTJIOMEpaToB, a Takke OOJBIION rIyOMHON 3PO3MOHHOrO Bpe3a MOJIHHBI S3ry-
JeMa W ee INpPUTOKOB. Hadalo BeCeHHE-JIEeTHEro MOJIOBOMBS XapaKTePH3YeTCs
OOBIYHO TTOCTENCHHBIM YBEINYCHNEM YPOBHEW U PAaCX0/I0B BOJIBI B TIEPBBIX YHCIIAX

TpeThel eKaabl anpess, MPoa0DKAeTCs MOJ0BOAbE B cpeaHeM 181 neHb u 3aKaH-
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YUBAETCS B KOHIIE BTOPOI JeKaapl OKTSAOps. [TMK TIOJI0BOBS IPOXOIUT OOBIYHO B
UIOJIE, PeXKeE B aBTycTE. MaKCHMATBHBIN CPOYHBIN pacxos cocTasisn 293 M/c, 4to
COOTBETCTBYET MOJYJII0 MaKCUMalbHOro cToka 151 n/c kM. 3a NIEPUOJ ITOJIOBOJBS
npoxouT 83% romoBoro cToka. MUHMMaNbHBIA CPEeAHECYTOUYHBIH pacxos B epu-
Ol 3UMHEH Mexkenu pasen 9,10 M/c, 94TO COOTBETCTBYET MOJYIIO MUHUMATBHOTO
ctoka 4,69 1/c kM.

Cpennuii ToI0BOM pacxoj; B HU30Bbe SI3rynema (rmoc. MarpayH) cocraBis-
eT 3a MHoroneTHuil nepuon 38,9 M>/c DTo cooTBEeTCTBYET MOAyIO cToKa 20,1 n/c
kM’. B HanGonee MHOTOBOAHBIE TOJBI MOJYJIb CTOKa yBeJW4MBaeTcs 10 25, a B
HaunboJee MaJIOBOHBIE TOBI CHIDKAeTes 10 13,2 m/c xM?.

JlenocraBa Ha SI3ryneme He ObiBaeT. JlenoBble SIBIEHUSI OrpaHUYUBAIOTCS
oOpa3oBanreM 3a0eperoB, BHYTPUBOJHOTO JIbJIa U IIYTH, MPUYEM B HH30BbE OHU
HaOJI0IAI0TCS HE KaXAYI0 3UMy. JIenoBble SBICHUSI B HU30BbE PEKU HAUMHAIOTCS
BO BTOPOI JieKaie 1eKkadpsi, OKaHUMBAIOTCSABO BTOPOIi MojioBuHe (eBpais. B Bepx-
HEM TCUCHUU JICJOBBIC SBJICHUS OBIBAIOT KAXKIYIO 3UMY M TPOJODKAIOTCS OKOJIO
YEeThIPEX MECSLEB.

MyTHOCTb BBl SI3ryaeMa 3a MHOTOJIETHHI mepuoj coctaiseT 890 r/m?.
MaxkcuManbHass MyTHOCTh HaOIoaeTcsi B Mepuo]i HanboJjiee HHTEHCUBHOTO Tasi-
HUS JISTHUKOB U BEICOKOTOPHBIX CHETOB. B 3TOT mepuo (MI0b-CeHTIOPH) MPOXo-
JIUT OCHOBHOM CTOK B3BEIICHHBIX HAaHOCOB (86%), cocTarnsromuii B rog 1010 Thic.
T., 14% cToka mpoXoJuT ¢ MapTa Mo MioHb. CpeHUI pacXo1 B3BENICHHBIX HAHO-
COB paBeH 32 Kr/c, 9TO COOTBETCTBYET MOMYJIO CTOKA B3BELICHHBIX HAHOCOB 16,5

r/c km?. CeneBast esTeILHOCTD B Oacceline SI3ryaeMa He HaOIOAaeTCS.

4.2. Tuaporpad dacceiina pexu Isinmx
Jst onpeneneHns M3MEHYMBOCTH T'OJJOBOrO CTOKa peku IIsHK mcronb3o-
BaHbI I'OJIOBBIC JIAHHBIE MO TI0CTaM, PACIIOI0KEHHBIM Ha CaMOil peKe, 110 KOTOPhIM
HMMEIOTCSI MaTepHaJIbl HaOIIOICHHH 32 TIPOTOIDKATEIBHBII IEPHOI.
Pacnipenenenue cpemHero rogoBoro CToKa Mo TeppUTOpun OacceliHa xapak-
TEPHU3YyeTCsl BEICOTHBIM TTOJIOKEHHUEM BOJ0COOpa.
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OCHOBHBIM MCTOYHHKOM MUTaHUS peKk OaccelHa p. [ISHIK SBISIOTCS KHUII-
KHE OCaJIKH, Tallble BOJbI CE30HHBIX CHETOB, HECKOJIHKO MEHBIIYIO POJIb UTPAIOT
JIETHUKU U BeUHBIE CHera. Tak Kak pachpeeleHne OCaJKoB U TeMIepaTypbl BO3-
JyXa B 0acceiiHe MOAYMHEHO BBICOTHOM 30HAIBHOCTH, TO Iporecc (hOPMUPOBAHHS
CTOKa 3aBHCHT OT BBICOTHOTO PacHOJIOKEHUs BomocOopoB. IlomoBonase Ha pexe
pacTarmBaeTcsl ¢ MapTa-Hayania TasHUS CHera M BECEHHHX OCAJKOB U IO aBTYCT,
KOIJa K KOHILy JIeTa UCTOLIAI0TCS 3alachl BOJBI B CHEre Ha BOJOCOOPE M CHEroBas
JIUHHS TIOJJHIMAETCs 32 TPAHUILY TassHUs cHeroB. [1o mcTomeHuo B Oacceitne 3a-
[1aCOB CE30HHOTO CHera, B ()OPMHUPOBAHHMH CTOKA TOJIOBOJbSI HAUMHAIOT Y4aCTBO-
BaTh JICIHUKU U MHOTOJIETHHE CHeXXHUKU. Bo Bcex pekax Oacceitna p. [Ianmk mon-
3eMHO€ MTaHue cocTasisieT 25-35% ronosoro croka [119-121].

Tax kak p. [IsHmxK cunTaercst pekoil JIeAHUKOBO-CHETOBOIO MMUTaHUs, [10JI0-
BOJIbC HAUMHACTCS C MapTa (Ha HEKOTOPBIX pekax Oacceiina [IsHpK ¢ anperns-mas)
1 3aKaHuuBaeTcsi OKTsA0pe. ['o/oBbIe KoneOaHus pacxona BoAbl Ha peke IIaHmK

MIPUBE/ICHBI HA pUCYHKE 4.2.
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Puc. 4.2. Tuaporpadsl cpeHero, MaKCUMaJIbHOTO ¥ MUHUMAJILHOTO PAaCX0/I0B
BO/IbI 10 MHOTOJIETHUM JaHHBIM P. [IsH1k o moctam Mmkamum n Huoxauit

IIaamx.

Bepxosse p. [Isamk-noc. Unmkammm (B 2 KM HIDKE MTOCEINTKa), TUTOIAb BO-
noc6opa 13900 k. TIuk maBojKa MPUXOIUTCS HA UIONb U ABIYCT, MAKCUMATBHBII
pacxol BOAbI cocTaBiseT 633 M’/c, MUHUMAIbHBIE PACXOJBI HAOMIONAETCS C OK-
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TSAOPS 1O anpenb, B TOABI MAIIOBOBS PACXOJ BOABI B ATO BPEeMs COCTaBIseT 255
m/c [116-120].

B nusosbe pexu [Ianmx, miomans Bogocdopa 113000 KM2, y crBopa Hux-
Huit [Tk XapakTepHbl IBa MaKCUMyMa, IEPBbIH MaKCUMYM IOSIBIISETCS B anpe-
Jle ¥ 3aBHCUT OT CE30HHBIX JOXKIeH M CHeroB m cocrabiser 2520 m*/c Bropoii
MaKCHUMYM CBSI3aH C CE30HHBIM TasHHEM CHETa W JISJHUKOB U COCTABISIET B CPe/l-
HeM 2517 M¥/c, B MHOTOBO/IHBIE TO/BI TIOBBILAaeTcs A0 5080 M/c, B MaloBOAHBIE
OIycKaeTcst B wrojie 1o 1550 m¥/c

3a ato Bpems mpoxoauT 80-90% romoBoro croka. OceHblo, ¢ MpeKpaIleHHU-
€M TasHHs B TOpaxX, PeKU MEePEeXOsT B MEKEHHOE COCTOSHHE M PacXo BOJBI MO-
CTENEHHO YMEHBINAIOTCS 10 anpeisi-masd. ['010BoH MakCUMyM pacxoloB B Cpel-
HEM MHOTOJIETHEM pa3pe3e HACTYIAeT B HIOJIE, B OT/IENbHBIC TOJIBI B aBIYCTE, peXKe
B utoHe. CTOK BOJIBI 3a MapT-HIOHb COCTaBisieT OkoJio 35% romoBOro croka, 3a
HIOJIb-CEHTOPh Oymke K 45% romoBoro.

Hcxons u3 9TUX JaHHBIX, HAMH OBLIA CeTaHa MOMBITKA H3YIUTh THApOorpad
pUTOKOB TpaBoro oOepera p. Ilaamk (Teppuropun PecmyOmmkm Tamkukucran).
s pocTukeHust Lenu ObUIM B3SITHl JaHHble NPUTOKOB peku: ['yHt, baprawr,
S3rynem u Banu.

Juns Tepputopun ['yHTa XapakTepeHO MOJOBOJBE C OJHUM ITHKOM pacxoja
BOAIbI X07e B utone. Cpeanuit MakcumyM aist mocta I'ynTt-Xopor coctasnser 320,3
M’/c, B OTZIeNbHBIE TOMIBI PACXOJ BOIBI MOKET HOAHUMAThCS 10 552 M3/c wiu omy-
crutcs 10 135 M*/c MUHMMANBHEIH pacxo/ BOIABI HAGMIOMAETCS ¢ HOSOPS 1O at-

penb, u Konednercs ot 62 10 22 M*/c (cM. puc. 4.3).
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Puc. 4.3. T'uaporpads! cpegHero, MaKCHManbHOTO U MUHUMAJIBHOTO PacX0JI0B

BOJIbI 32 MHOTOJIeTHUM niepuof 1o p. ['yHT - Xopor, u p. bapranr — Hlykan.

Tl'omosoii ruaporpad Ha pexe bapranr moct llymkann xapakTepusyercs
MaKCHUMaJIbHBIMU pacxoJaMy BOJBI B HIOJIE€ U aBTYCTE M MUHUMAJbHBIMU C JIeKa0-
ps mo ampenb Mecsiubl. CpegHuil pacxol BOAbI B UK IOJIOBOAbS COCTaBISICT
299,8-311,6 M*/c, aGCOMOTHEIN MakcuMyM HOJHUMAaeTcs 10 496 m¥/c. B manoson-
HBIE TOJBI PACXOJI B TIOJIOBOJIBE MOKET OILyCKaThCst 1o 222 M¥/c B mepuon mexenu
pacxoibl BOABI OMycKaroTes 10 82,3-43,9 M*/c (eM. puc. 4.3).

s Teppuropun p. SA3ryiiem moct MoTpaBH XapakTepeH OJMH MAaKCUMyM
pacxoja BOJIBI B TOJIOBOM Xoje B mtoje. CpeHHH pacxoj MUKa MOJOBOABS CO-
crapiser 104,3 m%/c, B MHOroBOJgHbIE TOAbI PACXOJ BOABI MOAHHUMAICA 10 156
M’/c, B MasoBOHBIE omycKaicsa 10 55,7 m3/c Ilepuos MexeHn Ha peke HabmIOna-
eTcs C HOOps TI0 anpenb, B 3TO BPeMsI pacXobl BOAbI KoaebmoTes ot 15,6 1o 6,2
m3/c (em. puc 4.4).

MaxkcuMyM pacxoJ0B Ha peke Banu HabmonaeTcs B MioJie, CpeJHUH MHOTO-
JIETHUN PacxXo] BOIBI COCTOBNsET 144 M3/c, TpH XKapKOM JIeTE€ OH MOXET
HOBBICUTBCS 10 233 M°/C, a B MaJOBOIHBIE T'OJbI PACXOJ BOJBI TIOHUKAETCSA JIO
85,9 M’/c B mepuon MexeHH ypoBEeHb BOJABI Omyckaercs no 25-9 m*/c Ilepuon
MAJIOBOJIbsSI Ha PEKe JUTUTCS MPUMEPHO C HOSOPSI TI0 MapT, pacXoJbl BOABI B 3TO

BpPEMsI COCTABISIOT IpuMepHo 13,0 M*/c (cm. puc 4.4).
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Puc. 4.4. 'mpporpadsl cpesHero, MAKCHMaIbHOTO 1 MUHUMAJIBHOTO
pacxoJ0B BOJbI 32 MHOTOJIETHUI Hiepuoz 1o p. S3rynam - MoTpaBH

u p. Banu - buuxaps.

4.3. U3menenue pacxoaoB Boabl 10 pexe IIan1zk u ee npuTokam
3a 0a30Bblii TepHOJ

Jns Hameil peciryOIHKH, TIE OCHOBHBIM HCTOYHHKOM SHEPTHH SBISIETCA
THAPOIHEPreTHKA, a CeIbCKOE XO3sIHCTBO OCHOBAHO B OOPJIBIION CTENEHH HA I10-
JIMBHOM 3eMJICICIINH, TS IUTAHMPOBAHUS pabOTHI OTpaciiel HapOJHOTO X035 CTBA
BaKHO M3YYUTb XapaKTep M3MEHEHHH BOAHOCTH peK. B maHHOM pasaene Mbl crie-
JaTy aHAITU3 U3MEHEHUs CToKa peku IIaHmk ¢ ee mpuTOKaMu 3a 6a30BbIH Mepuos
(1960-1990rT.).

Jlns n3ydeHust M3MEHEHUSI PacxXo/a BOABI UCIIOIb30BAIHNChH JAHHBIC HAOIIO-
JIEHUH 3a pacxoaamu BoAbl ruaposiorndeckux noctoB llsumx-Hwxunit TIanmxk,
bapranr-Ulymxkann, Ssrynem-MorpasH, ['yar-Xopor u Banu-bBuuxaps 3a 1960-
1990rr. PacyeTs Mpon3BOAMIUCH 10 METOAMKE, OITMCAHHON B 1. 2.1.

B tabnuue 4.1 npuBeneHbl pe3yabTaThl PacyeTOB BETHMUUHBI TpeHAa 3a Oa-
30BbIil IEPUOJ U U3MEHEHHE PACXO/0B BOJBI B % K HOPME 3a 3TOT 7K€ MEePHOJ IS
JAHHBIX TOCTOB. HarmsmHO M3MEHEHHe pacXo0B MPEJCTABICHO Ha TpaduKax

(puc. 4.5-4.9).
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Puc. 4.5 M3MeHenue pacxonoB Boasl (M>/c) Ha p. [IsHmK moct

Hwxanit [Taamk 3a 6a30BbIH IEPUOST.

3a 6a3oBbIit ieproa Ha p. [IssHmk moct Huwkauid [TsHK HAOMOaaeTCsl CHA-
JKEHHE PAaCcXOJIOB BOIbI Ha 2,74 M/c B rox. Benmunna tpenna 3a 30-netHuil nepu-

O]l cocTaBula B aOCONMIOTHOM 3HaueHuH -82.4 M/c unu cumxenue Ha 7,9% oT

HOPMBI (CpeIHEero pacxoja BobI 3a 0a30BBIi IEPHO).
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Puc. 4.6. UsmeHenue pacxoioB Bofsl (M*/c) Ha p. SI3rynem moct

MortpaBH 3a 6a30BbIi MIEPUO/T.
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Puc. 4.7. sMeHeHne pacxooB Bojbl (M/c) Ha p. bapTaHr moct

Hlymxang 3a 6a30BBIi EPHOI.

Ha pexke SI3rynem wHasi KapTHHAa, 31€Ch B Te€YeHHE 0a30BOr0O MEpUOAa HICT
o6mmit poct pacxozoB Boabl Ha 0,35 M/c B TOJI, 32 BECh TIEPHOJ] TPEH]] COCTABHIT

+1,7 M*/c i pacxoipl yBeTHIMIUCh Ha 4;8% OT HOPMBL
3a aHanM3MpyeMblil epro Ha peke bapranr HabmronaeTcsi pocT pacxonoB

Boabl Ha 0,35 M/c B rox, a 3a 30 1eT BenmuuHa TpeHaa coctasuna 10,6 M3 /c Dto

cocraisieT 7,8% OT HOPMBI.
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Puc. 4.8. Uzmenenue pacxonos Boasl (M*/c) Ha p. ['yHT mocrt

Xopor 3a 6a30BbIif TIEPHOSI.
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3a aHaNMM3UPyeMBIi TIeproa Ha peke ['yHT HaOroaeTcsi MOHMKEHHE pacxo-
noB Boael Ha 0,65 M/c B TOJ, @ 3a BECh MEPHO HAOJIOIEHHI 5Ta BEIMUNHA COCTa-

Bwia 19,5 M*/c w 19,2% oT HOpMBI.

y=0,3994x+ 44,7
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Puc. 4.9. UsmMeneHune pacxonos Boabl (M/c) Ha p. Bana moct

Buuxaps 3a 6a30BBIil IEPHOA.

Ha pexe Banu 3a 06a30BBIi NepHoa HAOMIOMAETCS POCT pacxojia BOABI HA
0,40 m/c B Tox. 3a 30 neT 5Ta BennumHa cocrasuwia 12,0 m*/c umu 23,6% or Hop-
MBI.
Ta6muma 4.1
Bennuuna tpenna pacxona Boael Ha p. IIsHk u ee npuTokax

3a 6a3oBbIii iepuon (1960-1990rr).

Hopwma pac- Koaddu- OO0mmit B % x
TTocTel 3 ;

XOJIOB, M>/C | IMGHT TPEHJA | TPEeH.I, M>/C HOpME
Tt Hivirnit 1038,2 22,7457 82,4 7.9
Ttk
it

3rymem 357 0,0573 17 48

MotpaBH
bapranr 135.8 0,3521 10,6 7.8
[Mynxann
T'yat Xopor 101,8 0,6514 19,5 19,2
Banu buuxaps 50,7 0,3994 12,0 23,6
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Poct pacxomoB Bobl 3a 0a30BBII EPHOJT HAOIOAACTCS TI0 BCEM OCHOBHBIM
npuTokaM peku [Isamk. JlanHOE sSBIICHNE 00BICHACTCS YCHICHHEM TastHUS JICTHHU-
KOB B CBSI3U C POCTOM TEMIIEPATyphl BO3IyXa 3a 9TOT ke nepuol. CHIKeHHEe CTOKa
B HU30BbsAX peku (Hwxuuit [IaH15K) MOXKHO OOBSICHUTH YMEHBIICHUEM MOCTYILIE-
HUSI BOJIBI C MIPUTOKOB, PACIIOJIOKEHHBIX B CPEIHEM W HIDKHEM TeueHuH. [Ipudu-
HOW CHWKEHHS CTOKA MOTYT OBITh KaK YMEHBIIIEHHE OCAIKOB B ATOT IMEPHOJI, TaK U
yBenuueHue 3a00pa BOABI B CBSI3U C PAaCIIMPEHHUEM IMOJUBHOIO 3eMJIeeNusl B 3TU

roabIl.

4.4. 3meHeHue pacxo10B BoAbl 10 peke IIsaHKk 1 e€ npuTOoKamM
3a Bech NMepuoj HabJo1eHui

IIpaBuibHBIA pacdyeT pacxon0B MO3BOJSET ONTUMHM3HPOBATH OIPEACICHUE
apaMeTpoB TUAPOTEXHUUYECKUX COOPYKEHHUH, UX CTOMMOCTH U TFapaHTUPOBAHHON
HAJEKHOCTU ITHX COOpYKeHHUil. JJoCTOBEpHOCTh JAHHOIO pacyera olpenenseTcs
JUTUTEFHOCTHIO HAOMIOAEHHH, COOTBETCTBHEM METOIMKN HAOMIONCHUH W M3Mepe-
HUH Pacxo/I0B MO BOJOCOOPHOM TIIOMIau JaHHOTO pernoHa. Jlns Hameil pecmy6-
JIMKY, TJA€ OCHOBHBIM HCTOYHUKOM OSHEPIUU SIBISIETCS TMIPOIHEPreTHKA, 3TOT
BOIIPOC SIBJISIETCS aPXUBAKHBIM.

B nanHoMm pazgene naercs aHalu3 OTKIOHEHUH PAacXol0B BOJbl OT HOPMBI
6azoBoro nepuona Ha p. [I9HIK U OCHOBHBIX NpUTOKax p. IIsIHIK 3a Bech mepuos
HaOJFOZICHNH, C/IeJIaH TPEHIOBBIA aHAJM3 STHX M3MEHEHUH, a TakKe IPOU3BEICHO
CpaBHEHHE M3MCHCHHUII 3a BeCh MEPHO] HAOMIONCHUI C M3MEHEHHEM 3a 0a30BbIH
nepuon. B Ttabmume 4.2 mpeacTaBIeHBI OCHOBHBIC XapaKTEPHCTHKH OacceiHOB
p. [IsH1K 1 ee NPUTOKOB.

Jns n3ydeHust M3MEHEHUS Pacxo/ia BOABI HCIIOI30BATIMCH JaHHBIC HAOIIO-
JIEHUH 3a pacxofamM BOJbI rMjpojoruueckux noctos IIsHmx-Huxauil [Lanmxk,

Bbapranr-Iyxann, Azrynem-Motpash, ['ynT-Xopor u Banu-buuxaps.
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Tabnuma 4.2
Pacripezienenue cpeHero rooBoOro CTOKa 0 OCHOBHBIM peKam Oacceiina

pexu [Tsanmx

Cpenuuii | Cpennnit | Cpenuuit BC(I)) ;i]:/eli FC(;Z([)(I;
No Pexu Iliomane | rooBoil | roo0BOM FO,H?BOP’I oT CTOKS P.
BOJIOCOO- | pacxon MOJTYJTb 00BEM
II/I1 | TUAPOIOCTHI 5 TTaamx-
pa, KM BOJIBI, CTOKa, JI/C | CTOKa, .
3 > 3 Hwoxamii
M/c KM KM I~ o
STHJTK, %0
ITsaumox-Huxanit
1 113000 1051 9,3 33,2
TTsamx
Bapranr-
2 24700 1354 5,48 4,27 12,9
lyyang
3 I'ynr-Xopor 13700 103,8 8,57 3,27 9,8
4 Banu-bapuanus 1920 51 26,56 1,61 4.8
S3rynem—
5 1940 36,2 18,66 1,14 34
MortpaBH

Tak Kak IpOJOKUTEIBHOCTE HAOMIOACHUI HE OMHAKOBA JJIsl BCEX BHIOpa-
HBIX MTOCTOB, MPOBEJICH aHAJIM3 It BceX MocToB 3a 1940-1990rr., a Tak *e 10moJ-
HUTEIbHO PAaCCMOTPEHO H3MEHEHUE pacxoloB A nocroB ['yHt Xopor u Banu
Buuxaps, nmeromux psg Habmoaenuit 1o 2014r u 2016r. PacueTs mpou3Boau-
JINCH 110 METOJUKE, OIMMCAHHOM B 1. 2.2.

[To HmwxHeMy Teuenuto p. [ISTHIDK IS aHaIHM3a MCIOIb30BAINCH JaHHBIC IO
nocty Hwxuuit [Tsamx 3a 1933-1987rr. Yerkoil mepuoJu4HOCTH MaJOBOAHBIX U
MHOTOBOJIHBIX TEPHUOJIOB HE MPOCIEKUBACTCS, HO MOXHO BBIAEIHTH HECKOIBKO
MaJIOBOAHBIX MEPUOI0B MPOJOIDKUTEIILHOCTBIO 3 roia u oaun-4 roxa (¢ 1979 no
1982rr.) M ABa MHOTOBOJIHBIX MPOJOJDKUTENBHOCTBIO 3 Toma (1952-1954rr.) u 5
net (1966-1970rr.). CamMbIM MHOTOBOJIHBIM ObLIT 1969r1. ¢ pacxomom Bojibl Ha 842,8
M>/C BBIIIE HOPMBI, @ CAMBIM MaJIOBOIHEIM - 1974r ¢ pacxomom Ha 206,3 M*/c Hike

HOPMBI.
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Puc. 4.10. UsmeneHne pacxoaoB Bogsl (M/c) Ha p. TIsanmk

noct Hmxanit [Tsaamk 3a nepron Habmoaenuii ¢ 1933 mo 1987rr.

3a nepuon HaOroneHui Ha p. [IstHmK moct Hrnkauid [THIK pacxo/ sl BOJBI
B IEJIOM YMEHBITAINCH, TpeH 3a 1940-1987rr. cocrasun -75,5 m*/c (-7,3% wop-

MBI), 9TO OJIM3KO K BEJWYMHE TpeH/a 3a 0a30BbIi mepuoa, a 3a 1933-1987rr. on

cocrasul - 38,8 M*/c (-3,7% HOpMBI).

flarynem - MoTpasH yooma Lous
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Puc. 4.11. OTKJIOHEHHE CPETHUX TOMOBBIX PACX0I0B BOABI (M/C) OT
cpeHero 3a 6a30BbIi eproyl Ha p. S3rynem moct MoTpaBH

3a mepuoj HabmroaeHuid 1940-990rr.
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ITo p. S3rymem moct MoTpaBH TPOBOJAMIOCH MCCIEAOBAHWE MAHHBIX 32
1040-1990rr. 3a 3TOT MIEepro; MHOTOBOAHEIMU ObuTH 1959 1 1988 rT. KOT A Cpen-
HHE PacXo/bl BOJbI ObLIM MOYTH Ha 13 M3/c BhIIe HOpMBI, a 1982r, GBI caMbIM
MaJIOBOJIHBIM, CPEIHUIT Pacxo/ BOJbI B 3TOM Tojly okasaincs Ha 12,5 m*/c Huxke
HOPMBI. [lepnoanIHOCTs CMEHBI MAJOBOAHBIX M MHOTOBOJHBIX JIET COCTABIACT 2-3
rozga. Mo>XHO BBIAEIUTH 2 MHOTOBOJHBIX Meprona 1o 3 roxa (¢ 1940 mo 1943 rr. u
¢ 1976 o 1978rr.) u 2 manoBoaHbIX-0uH B 5 et (¢ 1979 no 1983rr.) u 4 rona (c
1962 mo 1965rr.).

TpennoBblil aHAIU3 PAcX0OA0B BOIBL Ha p. S3ryinem noct MoTpasH 3a nepu-
0711940-1990rr. nmoxassiBaeT HEOOMBIIOE CHIDKEHIE PACXO0B BOJBI (TPEH] cOCTa-

BuM -1,2 M*/c nmmn -3,2% HOPMEI), B OTJIMYKE OT TOJNOKUTEIBHOIO TPEHA PacXo-

JIOB 3a 0a30BbII MEPUO]T.
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Puc. 4.12. OTKJIOHEHHE CPeTHUX TOMOBEIX PACXOI0B BOABI (M/c) OT
cpexnHero 3a 6a30Bblif nepuos Ha p. bapranr noct Hlymxann

3a nepuoj HadmroneHuit 1940-1990rr.

Jia ananusa croka no p. bapranr noct Ilyxann ucrnoab30BaIuch JaHHbIE
pacxonoB Boxel 3a mepuon 1940-1990rr. HambGomee MHOTOBOAHBIM OKa3aics
1955r, Korja cpefHuii pacxo Bojbl ObLT Bbille HOpMBI Ha 70,2 M¥/c, a Haubonee

ManoBOHBIM - 1947 rox ¢ pacxonom Ha 32,8 M*/c Hmke HOPMBL. [lepHoaMIHOCTE
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CMEHBI MHOTOBOJIHBIX M MaJIOBOJHBIX JIET HA p. bapTaHr 4eTko He BBIpakeHa, HO
MIPOCTIEKHUBAIOTCS OTIENBHBIC MepHoasl B 2-4 rona. JocTaTOYHO MPOIOIDKUTEINb-
HBIM MHOTOBOJIHBIM TEPHOJOM MOXHO cuuTath ¢ 1977 mo 1980 rr. a manoBon-
HbIM-Cc 1960 o 1965rr.

Tpenn pacxonos Boasl 1o p. bapranr noct lymxann 3a 1940-1990rr. no-
JIOKUTENNBHBIH, BEIMYNHA TPEeHJa 3a BECh NEpHOi HaOmroneHni cocrasmia -10,6
M>/c (-7,8% HOPMBI), 4TO COOTBETCTBYET BEJIWYMHE TPEHA 3a 6A30BbINH MEPHOI.

Jns ananmsa 3a Bech mepro HabmoaeHui no p. ['ya moct Xopor B3AT psn
HabmoaeHuit 3a pacxogamu Boabl 1940-2016rr. Hanbonee MHOTOBOJHBIM 32 DTOT
nepuos okasancs 1973r, Korma cpenHuii pacxox Obut Ha Ha 38,8 MP/c BhIIE HOP-

MBI, 2 ManoBoAHBIM-2011T. co cpeaHnM pacxoaoM Ha 32,5 MP/c HUKe HOPMBL.
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Puc. 4.13. OTKJIOHEHHE CPETHUX TOAOBBIX PACXOIO0B BOMBI (M>/C)
0T cpefHero 3a 6a3oBslif nepuoa Ha p. ['yHT moct Xopor
3a mepuo Habmroaenuid 1940-2016rr.

TleproMYHOCTH CMEHBI MHOTOBOTHBIX M MAJIOBOJIHBIX TOI0OB IPUMEPHO 3-5
JIeT, MHOTOBOTHBIME OblTH 33 roja, a ManoBoAHbIMU - 38 jer. Hanbomnee mpomo-
JKUTEJIbHbIE MHOTOBOJIHBIC TEPHO/Ibl HaOmoamuch ¢ 1941 nmo 1946 u ¢ 1992 no
1999 rr. MajoBOIHBIC MEPHOBI HAOIIOAAINCH Yalle, YeM MHOTOBOJHbBIE, HAH0O-

Jiee poJIoJkuTeIbHbIe U3 HUX-C 1960 o 1965 1 2011 no 2016rr.
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3a nepuoxa Hadbmoaenuit 1940-1990rr. Ha p.I'yHT HabMIOMAI0CH HEOOIBIIOE
YBETHYCHUE PacXoI0B BOJBI, KaK M TI0 APYTHUM HCCIIeIyeMbIM NMpuToKaM [IsHmxKa.
Tpenn cocrasun 1,6 M*/c (1,6% uopmer). Tem He MeHee, 3a Bech nepuon (1940-
2016rr.), HA060POT, HAGMIOAAETCS CMaj PACXOAOB-TPEH L COCTABMI -5,9 M>/c wu -

5,8% HOPMBL.

B 3 y=0,0821x-2,2633
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Puc. 4.14. OTKIOHEHHE CPEIHUX TOMOBBIX PACXOI0B BOABI (M>/C) OT
cpeaHero 3a 6a30BbIil Iepro Ha p. Band moct buuxaps

3a mepuoj HaOmroneHuit 1939-2014rr.

Jlns ananuza 3a Bech IMEpHOJ] HAOJNIOJEHUI HCIOIB30BAINCH JIAHHBIC TI0
pacxonam Boasl 3a 1939-2014rr. Hanbonee MHOTOBOTHBIM OKazaics 1988r., korna
CpeIHHUI pacxo/l BOABI OKa3aJcs BbIIe HOPMBI Ha 24,3 M>/c MUHUMAITBHBIH cpen-
HUI TOJ0BOM pacxoia Bojabl Habmroaancs B 1957 r. co cpeqHerooBbIM PacxoI0M
Bozbl Ha 15,1 M’c Hmxe HOpMBI. [1epHOMYHOCTL CMEHBI MANOBOJHBIX M MHOIO-
BOJHBIX JIET IpUMEpHO 3-5 sieT, u3 HuxX 28 JIeT CpelHue pacxoibl BOJABI Ha pEKe
Banu Obutu BbIIe HOPMBI, a 33 Toja HUXKE HOPMBL. M3 psnga HaOMOSHUIA MOYKHO
BBIZICJIUTH JIBa MPOJODKUTEIBHBIX MaJOBOJAHBIX nepuoaa 1960-1965rr. u 1971-
1975rr. IlpomoymKuTensHbIE MHOTOBOJHBIC MEpHOABl HaOmomamuck ¢ 1976 mo

1979 rr. u ¢ 1990 o 1998rr.
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3a neprox HabmoxeHuit ¢ 1940 mo 1990rr. Ha p.Bang moct buuxaps, kak n
Ha JIPYTHX IOCTaX MPHUTOKOB p. [ISHIK, pacCMOTPEHHBIX B JaHHOM aHaJM3e,
HalIo1aeTes POCT PacxoaoB BoAbl. Tpena coctasun 4,3 m/c unm 8,6% HOpMBL. 3a
nepuox ¢ 1939 mo 2014rr. Tak e oTMe4aeTcs POCT PacxoJloB, TPEH]I 3a ATOT Iie-
puon cocrasisiet 6,2 M*/c wiu 12,1% HOpMBL
Tabmuma4.3
BennunHa TpeHIa pacxozaa Bojbl Ha p. [ITHIDK U ee IPUTOKAX

3a mepuoj HabmroaeHuit 1940-1990rr.

Hopwma pac- | Koapdumment | OOmmid B % K
Pexu-runpornocTst
X0JI0B, M>/C TpeHaa TpeHn, MY/c | HOpMe
Ik Huokanit
1038,2 -1,5107 -75,5 -7,3
ITaumx
S3rynem MotpasH 35,7 -0,0232 -1,2 -3,2
Bapranr Ulymxann 135,8 0,2113 10,6 7,8
I'yat Xopor 101,8 0,0328 1,6 1,6
Banu buuxaps 50,7 0,0868 43 8,0
Tabmuna 4.4
Bennuuna tpenna pacxoga Bozel Ha p. IIsHx 1 ee mpuTokax
3a BeCh I1epUo/] HAOMIOACHHI
Hopma [Tepuon OO0
Peku - KoappunueHt B % K
pacxooB, | HaOIIOICHHI TpeH[,
THIPOTIOCTHI TpeHIa HOpME
m3/c (;er) /e
[Tstamx Hroxawni 1933-1987
1038,2 -0,7188 -38,8 -3,7
[Tsmmx /54
S3rynem 1940-2016
35,7 -0,0773 -5,9 -5,8
MortpaBH /76
Bapranr 1939-2014
135,8 0,0821 6,2 12,1
Iy mxaun /75
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3akJ0ueHne K 4 ri1aBe

1. B OCHOBHOM, HCTOYHHKOM ITUTAHHS TIPUTOKOB pekH [ ISTHIK SBISIOTCS ce-
30HHBIC aTMOC(epHBIC OCAIKM, BEYHBIE CHETA W JICAHUKH, B MEHBIICH CTEeNeHU
noja3eMHble Boabl. IIpu aHann3e rogoBoro cToka B BEpPXOBbAX pekH IIAHmK BbIAB-
JICHO, YTO €T0 THTaHWE TaJBIMH BOJAMH JIETHUKOB M CHEKHHKOB 0OYyCIaBINBAaET
3aBUCHMOCTB THAporpaga oT TeMIepaTypsl BO3AyXa, B HI30BEE OH TAK)KE 3aBUCHT
1 OT CE30HHBIX 0caKoB. OCHOBHOI MUK PacX0J0B MPUXOIUTCS Ha UIONb U aBrYCT.

2. 3a 6a30BBIil epHo]T HAOIIOAACTCS POCT PACXOOB BOJBI IO BCEM OCHOB-
HBIM TIpHTOKaM peku IIanmxk. [laHHOe sABIeHHE OOBACHACTCS YCHICHHEM TasHHS
JICTHUKOB B CBSI3H C POCTOM TEMIEPaTyphl BO3LyXa 3a 3TOT xke nepuoj. CHInkeHHne
cToKka B HM30BbsAX pekd (Hmxnuii ITaH1K) MOKHO OOBACHUTH YMEHBIIEHHEM IT0-
CTYIICHHS BOABI C MPUTOKOB, PACIIONOKEHHBIX B CPEAHEM W HIDKHEM TCUCHHH.
[IpuunHON CHUKEHUSI CTOKA MOTYT OBITh KaK yMEHbIIEHHE OCAIKOB B 3TOT Mepu-
0], TaK ¥ yBeIM4YeHHe 3a00pa BOABI B CBA3U C paCHINPEHHEM MOJIMBHOIO 3eMIee-
TS B OTH TOJIHL.

3. 3a mepuon Habmoxenuit ¢ 1940-1990 mo crtBopy Hmxumit [IsamK n
S3ryneM HaOmIONalOTCs yMEHBLIEHHE DPAacXoJOB BOABI, a y cTBopa baprtanr,
HA000POT, UJIET POCT €r0 BEINIHHEIL.

Ha rugpomocrax Banmk m ['yHT mHCTpyMeHTanbHbIe HaOmiOmeHHs Oolee
JUTATENbHBIe, UMetoTcst nanabie ¢ 1940 mo 2015 rr. 3a 3TOT mepro HaOIIOACHUIA

OTMEYaeTcsi POCT PACX0/I0B Ha p. BaHIIK, M yMEHbIICHHUE UX 110 . ['yHT.
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OCHOBHBIE PE3YJIBTATHI U BBIBO/IbI

1. TIpoBenEHHBIM aHANMM3 TEMIIEPATypHOTO pEKHMa ITOKAa3bIBAET, YTO B
TedyeHue 0a30BOro MepHoja MpH pocTe TeMmepaTyp Ha Oosbliel Teppuropun [1a-
MHpa HaOJI0aeTCs CHIDKCHHE TeMIIepaTyphbl BO3ayXa Ha TEPPUTOPUH SMHIBKY-
1s1-bynyukyns (Bocrounstii [Tamup). 1o ycpeaHeHbIM 1aHHBIM Ha Pa3IMYHbIX BbI-
COTax BBIABJICHO, YTO 00JIee CHIIBHBIA POCT TEMIIEpaTyphl HAOIIOJACTCSI B CPETHEM
Ha BbIcoTax 2000-3000 m u cBbiie 4000 M.

2. BBISBIIEHO YTO €CITH [T BCETO 3€MHOTO IIapa B TeUCHHE 0a30BOTO IEpH-
0J1a WAET 3HAYNUTEIBHBII POCT aOCOTIOTHBIX MHUHHMAIBHBIX TEMIIEpaTyp U MeHee
3HAYUTENBHBIA POCT a0COMIOTHBIX MAaKCUMANBHBIX TEMIIEPATyp, T.€. UX aMIUIUTYyIa
yMeHbIIaeTcs, Ha Teppuropuu Bocrounoro Ilamupa aOcoiroTHass MUHHMaslbHast
TeMmreparypa majaer, a abCONOTHAs MaKCHMaJbHash pacTeT, T.€. WX aMIUIUTyIa
yBenuuuBaercs. s cpeHUX MUHUMAJIBHBIX U CPEIHUX MAaKCHMAJIbHBIX TeMIle-
patyp Bo3ayXa XapaKTepHbl U3MEHEHHs, COOTBETCTBYIOIINE X0y TeMIepaTyp At
BCEro 3eMHOTO IIapa, T.€. WIET He3HAYUTEIBHBINH POCT MAaKCHMAIIBHBIX ¥ CHITBHBIN
POCT MUHMMAJIBHBIX TEMIIEPATYpP BO3AYyXa.

3. YcraHoBneHo, uto 3a nepuon 1940-2015 rr.na Teppuropun Ilamupa Tax
JKe MPOCIIEKUBAETCS] POCT CPEIHUX IOAOBBIX TEMIIEPATYp BO31yXa, HO, B OTIIMYMU
OT BEJIMYUHEI TpeHa 6a30Boro mepuosa, At Bocrounoro [Tamupa oH 3HAUNTETH-
HO MEHblIe, a 7151 3arnagHoro, Heckonbko Oonbuiee. ITo ce3oHaM Tak ke HabJI0ga-
eTcsl OOIMi POCT TeMIepaTyp 3a MCKIFOYCHNEM CHIDKCHUS JISTHUX TEeMITepaTyp B
Myprabe. BenmnuuHbI TpeHIa CE30HHBIX TEMITepaTyp HE OIMHAKOBEI [UIA PasHBIX
CE30HOB U MX Pa3In4Hs JOBOJHHO OOJIBIINE.

4. BBISIBIEHO COOTBETCTBHE HEPABHOMEPHOCTU M3MEHEHUH B INI0OAIBHOM U
peruoHanbHOM pacnpezeneHnn ocaakos. Ecim st Bocrounoro Ilammpa tpenna
KOJIMYeCTBa aTMOC(EPHBIX OCaAKOB 3a 0a30BBIN MEepHOA ObLT MPEUMYIIECTBEHHO
OTpHLIATENBHBIM U JHUILIL Ha TeppuTopur IllaiiMaka HaGm0qaICs POCT OCAAKOB, TO
quts 3anagHoro [lammpa Xox WX M3MEHEHHH MMeeT MHYI0 KapTHHY, 3/1eCh H3MCeHe-

HHC KOJMYCCTBA OCAJKOB 3aBHUCHUT OT oporpa(bml H BBICOTHOCTH. B OCHOBHOM 110
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9TOH TEPPUTOPUH HAOIIOMACTCS POCT KOJIMIECTBA OCAIKOB, 32 HCKIIOYCHHEM BO3-
BhIeHHOCTelH XaOypapaban n J[apmanro3 u B MimkammMe, Tie 0OTMEYaeTCs UX
ymenblieHue. [1o BbicoTaM HaOIIOAaeTCs B OCHOBHOM YBEIMYEHHE KOIMYECTBA
0caKoB 3a HcKItoueHreM BoicoT oT 3000 1o 4000 M.

5. YcranosneHo, yto 3a nepuon ¢ 1940 o 2015 rr.u3aMeHeHus OTIMYaIOTCS
OT M3MeHeHnit 3a 6a30BbIi neproa. Iloutn mo Beeit Teppuropun [Tammpa ormeda-
€Tcs YMEHbLICHUE KOJIMYECTBa OCaKOB, U TOIbKO Ha Teppuropuu Kapakyms (Bo-
crounbiid [Tamup) n Mmkamume (3amagsbiii [Tamup) HaOmomaeTcss UX yBeJUYe-
HUE.

6. OOHapyxeHO, YTO HapaBHE C U3MEHEHNUEM I'0JJOBOTO KOJIMYECTBA OCAJIKOB
HabJronaeTcs nepepacnpesielieHue X KoJIuyecTBa MEexJy ce3oHamu. Ce30HHbIE
M3MEHEeHHUsl 0caaKoB Ha Boctounom IlamMupe aHANIOTHYHBI TOJOBOMY XOMY IS
JAHHOW TEpPPUTOPUH, T.€. yMeHbllIeHHe B Myprabe u yBennuenue B Kapakyne, HO
BEJMYMHBI TPeHJa [UIl KaKAOro ce3oHa pasnuuHbl. Ha Tepputopum 3amamHoro
[lamupa HaOdrOmaeTCd TEpepaclpeesieHHe CEe30HHBIX OCaIKOB, a HWMEHHO,
HaOMIOaeTCsd WX YMEHBLICHHE B 3WMHE-BECEHHHWI MEPHOA W MPUPOCT JIETOM H
OCEHbI0, UCKJIIOUEeHUE cocTaBisieT MIikammmM, rae HabaoaaeTcs pocT UX Kolnde-
CTBa 10 BCEM CE30HAM.

7. BoisBieHo, uTo pexa IISHIK UM €€ IPUTOKU IOIy4aroT MUTaHHUE TalbIMU
BOJIaMU JIEAHUKOB U CHEXHUKOB, TMAPOrpad 3aBUCUT OT TEMIIEpaTyphl BO3AyXa, B
HHU30BBE OH TaKKe 3aBHCUT M OT CE30HHBIX OCAJIKOB. 3a 0a30BBIH mepno]] HabIIto-
JaeTCsl POCT PAacXO0B BOJBI [0 BCEM OCHOBHBIM MpuTOKaM peku [LssHmk. anHoe
sIBIICHHE OOBSICHSICTCSl YCUIIEHUEM TasTHHS JISTHUKOB B CBSI3U C POCTOM TeMIepaTy-
PBI BO3yXa 32 3TOT K€ MEepHOA. A CHMXKEHUE CTOKa B HM30BbsX peku (Hikuuii
[TstH1K) MOKHO OOBSICHUTH YMEHBIICHUEM ITOCTYIICHUSI BOJBI C MIPUTOKOB, pac-
MIOJIOKEHHBIX B CPETHEM U HIDKHEM TeueHHUH. [[puunHON CHIKEHUS CTOKA SIBJISET-
Csl yMEHBIIIEHUE OCAJKOB B OTOT MEPUOJI, YBEIHUEHHE BOJ03a00pa B CBSA3M C pac-
LIMPEHUEM 3EMIIEICIIHSL.

8. ObHapyxeHo, 4to 3a nepuo Habmoaenuit ¢ 1940 mo 1990 rr. kak u 3a

0a30BBIii EpUO, M0 MPUTOKaM p. [ISHIDK B ee BEPXOBBIX HAOJIIOAACTCS IPEHMY-
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IIECTBEHHO YBEJIMUYCHUE PACXOJOB BOJBI, 32 UCKIIOUEHUEM p. SI3rynem, rae pac-
XOJIBI 3@ 3TOT NEPHOJ] HEMHOTO CHH3MIIUCE. TaK jke OTMEYaeTCcsi pOCT PacXooB 3a
nepuox 1940-2015 rr. Ha p. Banmxk, a mo p. ['yHT HabmromaeTcst yMeHbIICHUE pac-
XOJIOB.

9. YCTaHOBIICHO, YTO MOBLIIICHNE TEMIIEPATypPhl BO3AyXa BBI3BIBACT YCHIIC-
HHE TasHHSA JICTHUKOB U CONIPOBOXKIACTCS YBEIHMUCHHUEM CTOKA PEK.

10. YMeHbIICHHE KOINYECTBA OCAJKOB B 3UMHUIT IEPHO] BIMAET HA HAKOII-
JICHHE CHEr03allacoB M ITONIOJHEHHE JICTHUKOBBIX MAacCHBOB B BEPXOBBIX pEKax,
9TO B JANbHEHIIEM MOXKET MIPUBECTH K CHIDKCHUIO CTOKA.

11. YBenuueHne BBINAACHUS KUAKUX OCAJKOB BBI3BIBACT YBEIMUCHNUE CTOKA

B TETUTBIN nepuoa 1 YBEJIMYCHUC YaCTOTHI SKCTPEMAJIbHBIX CI/ITyaHHﬁ.
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