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O.A. IToape3os, A.O. Iloape3os

CTPYKTYPA COBPEMEHHOI'O NIOTEIVIEHU S KIIMMATA
HCCBIK-KYJIbCKOM KOTJIOBUHBI

Ha ocHOBaHMM MHOTOJICTHUX HAOJIIOJICHUN METEOCTaHIMI pacCMaTPUBACTCS CTPYKTypa COBPEMEHHOTO
noterieHust kiumaTta Mcchik-Kynbckol KOTJIOBUHBI B IMOJIAX Pa3IMYHBIX TEMIIEPATyp BO3/AyXa: CPEIHUX,
CPeTHUX MHUHHMAJIHHBIX (HOYHBIX), CPEIHUX MAaKCHMAIIBHBIX (THEBHBIX), a TAKXKe CPETHUX M3 aOCOIIOTHBIX
MUHHMATBHBIX H MAKCUMATBHBIX MECSYHBIX 3HAUYCHHM.

KnioueBrsie cnoBa: Hcceik-Kynbckas KOTJIIOBMHA; COBPEMEHHOE TMOTEIUIGHHE  KIIMMAra;
XapaKTePUCTUKU TEMIIEPaTyPhl.

Uccrpik-Kynbekas kotnoBuHa (MKK) 3anrMaeT 3aMKHYTYIO CO BCEX CTOPOH OOHIMPHYIO TEKTOHHYECKYIO
CPEAHErOpHYIO BIAJNHY ceBepo-BocTouHOoro TsHb-1lans ¢ omHUM U3 KpacuBeHIINX TOpHBIX 03ep — HcehIk-
Kynewm, ypoBeHb BOIBI KOTOPOTO celyac HaXOAWUTCS Ha oTMeTke okosno 1607 m (puc. 1). MakcumanbHas
JUIMHA, IIMPHUHA U TTIyOMHA 03epa COOTBETCTBEHHO paBHBI 182 kM, 58 kM u 702 M.

Puc. 1. Kapra Ucchik-Kynbckoil KOTIOBUHBI ¢ PACTIOIOKEHUEM METEOCTaHIINN
(>kupHas TMHMS — TocyIapcTBeHHas rpanuna Keipresckoit Pecy0imkn)

[lowags KOTIOBHHEI, BKIIOYAs ¥ ILIOLIAAb MOBEPXHOCTH 03epa, coctapisier 22 080 KM, IpH 9TOM
miomas o3epa pasHa 6 206 km? (28% ILIOMAH KOTIOBUHBI), 4 PEArOPHOI paBHEHBI — 3 092 kM® (14%
Ionaay KoTioBuHbI) [2]. KoTioBrHa B 3HaYUTENEHOM MEpe H30IMPOBaHa OKPYKAIOLIIMH €€ CO BCEX CTOPOH
BBICOKMMH xpeOTamu-0apbepamu — Kynrelr Ana-Too c ceBepa u Tepceeit Ana-Too ¢ rora (cpenHue BBICOTHI
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4,2 KM), KOTOpBIE CIy)XaT MECTHBIMH KJIMMAaTOpa3leiaMu, oO0pa3ys €CTECTBEHHBIC TPAHUIIBI YETKOU
JIOKAJIM3AIIMHU €€ CBOCOOPa3HOTO KIIMMaTa.

Cospemennoe noreruienne kimmMata UKK sBnseTcs oTkimkoM (ciaenctBueM) Habmroaromerocs ¢ 1976
r. rmobansHoro moremenns 3eminn [3—6]. OmHako ecTh BCe OCHOBAaHWE OKHUOATH [1], 9TO STOT OTKIMK BO
MHOTOM OYZET 3aMETHO OTIMYAThCs OT TI00aJbHOM KapTHHBI MOTemieHus Juisi 3eMHoro mapa u Poccuw,
npuBeneHHoH Ha puc. 2 [3], uMes cBom Cyry00 HWHIMBHAyadbHbIE OCOOCHHOCTH, OOYCIIOBJICHHBIC
criermuuKoi (PopMUPOBAHNS MECTHBIX KIIMMATOB.
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Puc. 2. I3MeHeHNs IPOCTPAHCTBEHHO OCPETHEHHOW MTOBEPXHOCTHOM TeMIIepaTyphl U TeppuTopuu Poccun n
3emHoro mapa 1o [3]

Henbto HacTosimel paboThl sSIBUIIACH OICHKA CTPYKTYPHI COBPEMEHHOTO MOTEIUICHUS KJIMMara JTHUINA
HUKK B rogy m mo ce3oHam, KOTOpoe (aKTUYECKH HAOIFONATIOCh MO JaHHBIM METEOCTAHIIMH B TEUCHHE
nocneaaux 80 met (1930-2010 rr.) B MONAX pa3iMyHBIX TEMIIEPATyp: CPEOHHX, CPEAHUX MHUHUMAJbHBIX
(HOYHBIX), CPENHHMX MAaKCHMaJbHBIX (IJHEBHBIX), a TaKXe CPEAHUX W3 aOCONIOTHBIX MHHHUMAIBHBIX U
MaKCHUMaJIbHBIX MECSYHBIX 3HAYEHWH, COOTBETCTBYIOUIMX AKCTPEMATbHO XOJOJHBIM M TEIUIBIM I1OTOAaM
CE30HOB.

1. Ucnos1b30BaHHBII MaTepral U METOANKA AaHAJIN3A

Jia KITMMaTHYeCKOTO aHaiHW3a WCIIONB30BaHBI MHOTOJIETHHE JaHHbIe Bcex 13 mereoctanimii (MC)
JHHINA ¥ TOPHOTO 00paMIICHHUS KOTJIIOBUHBI 3a 00mui nepuoa ux padorel ¢ 1929 no 2009 r. (MC Kapakon
3a 1883-2009 rr.). BenmencTBue orpaHmdeHHOCTH OOBbeMa CTaTbd B HEW NPUBOIATCA TOJBKO Camble
OCHOBHBIE M3 IOJYYEHHBIX PE3yJIbTAaTOB, WIIOCTPUPYEMBIE B OCHOBHOM pacueTHBIMU JaHHBIMHU CTaHIIWY,
paborasmmm 1o 2009 r. XapakrepucTrka mojioxkenust cemu crannuii qauma MKK mpusenena B tadm. 1.

HccnenoBanack cTpykTypa MOTEMJICHHS KIMMAaTa B IMOJSAX CIEAYIOMUX IATH Pa3IUYHBIX TeMIIeparyp,
KOTOpBIE ONPEAETSAIOTCS Ha METEOCTaHIMAX:

1) cpeaHeroIoBBIX U CPEAHEMECSIHBIX 3HAYSHHH, OTPAXKAIOIINX B LIEIOM CPEIHNE TOIOBBIE M CPETHUE
MECSYHBIE TEMIIEPATypHBIE YCIOBHUS;

2) cpeaHHUX U3 MUHUMAJIbHBIX CYTOYHBIX 3HAUEHHH IS KaXKJIOTO MECsIa, XapaKTepU3yIOIUX B CPEIHEM
BBIBOJIE CPEHIE HOUHBIE TEMIIEPATYPHBIE YCIOBUS MECALA;

3) cpeaHnx W3 abCONIOTHBIX MHHHUMAJBHBIX MECSYHBIX 3HAYEHHWH, T. €. MOJYYCHHBIX IO €€ CaMbIM
HU3KMM OTMETKaM B TEUEHHME KaKJIOTO MECSIa M XapaKTepU3YIOIIHMX B CPEIHEM BBIBOJIE IKCTPEMATIBHO
XOJIOZHBIE TIOTO/IbI, KOTOPBIE MOTYT HaOJIIOAAThCS €XKErOAHO B 3TOM MECSIIIE;
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4) cpemHUX W3 MAaKCHUMAJIbHBIX CYTOUHBIX 3HAUEHUM I KaKIOI'O MeECsAla, XapaKTepU3yHOIUX B
CPEIHEM BBIBOJIC CPEIHHE TIOCIICHOIYACHHBIC TEMIIEPATypHbIE YCIOBHS MECSLA.

5) cpeaHuX W3 aOCONIOTHBIX MAaKCHMAIBHBIX MECSYHBIX 3HAYCHHH, T. €. TMONYyYCHHBIX MO €€ CaMbIM
BBICOKMM OTMETKaM B TE€UYEHHE KaXKIOT0 MecsAla M XapaKTepH3YIOUIMX B CPEJHEM BBIBOJAE 3KCTPEMAIbHO
TEIUIbIEe TIOr0/ibl, KOTOPBIE MOT'YT €XKETOHO HAOIIOAATHCS B TOM MECSIIIE;

Hcnonp3oBanuck cienyronye O0MEenpUHTHE B KIIMMATOJIOTHN HayYHbIE METO/IbI aHAIN3a!

1) BbIeNeHNE B MCXOHBIX PsilaX TeMIepaTypbl OCHOBHBIX TEHACHIMN WX BPEMEHHBIX U3MEHEHUH B hopme
JMHEHHBIX TPEHJIOB; 2) BhIACICHUE B UCXOJHBIX PAAAX TEMIIEPATYphl €€ CIydailHbIX KoieOaHHUH, HMEIOLINX
pa3nuYHbIe NEPUOJUYHOCTH, 3HAKU M aMIUIMTYZABI, ¢ MOMOLIbI0 [HU(POBOH (MIBTPALMK PSIOB METOIOM
CKOJB3SIIMX CPETHUX; 3) OlpeesicHne HOPM TeMIepaTyp U XapaKTePUCTHK X MEKI0J0BON N3MEHUHNBOCTH
(CKO — cpemHux KBaJpaTU4eCKUX OTKJIOHEHWH) Ui TpeX IOCIeJOBaTeNbHBIX CTaHAapPTHBIX
KIUMaTudeckux mnepuonos: 1931-1960 rr. — omwkaimuii npouutelid knumat, 1961-1990 rr. — «6a30BbIi
KJIAMAaT» TOJIKO 4YTO HCTekmero tpuamartmwierns, 1991-2009 (2020) rr. — Hactosmmi u OmvKadmmmi
Oynymuil knmumart. Hamu nmpezmosnaraercst, 9To OLIEHKH TEMIIEPATypHBIX HOPM, ITOJIyYCHHBIE AJISI TEKYLIETO
tpuauatwierus 1991-2020 rr. mo ero HavaigbHOMY 19-71eTHeMy mepuony (IO KOTOPOMY YK€ IOJIyYEHBI
WCXOJHBIE JTaHHBIC), SIBITIOTCS MOKA3aTENbHBIMH U CYIIeCTBeHHO He m3MeHsATcs K 2020 r. B mons3y atoro
TOBOPSAT BCE UMEIOIINECS PE3YIIbTaThl 10 UCCICAOBAHUAM KOJIeOaHUH KIUMAaTa.

2. [Tonry4yeHnsble pe3yabTaThl, X 00CYKIeHUE H BHIBOABI

OO0mme cBegeHusi 0 pexxume Temmepatypsbl. MmMes BbicoThl B mpeaenax 1,6-2 kM, nuume MKK
XapaKTepu3yeTcsl MATKUM YMEpPEeHHBIM KiuMaroMm (tadim. 1). B 3amamnoit (3PY) u nenrpansnoit (LICII) ee
30HaxX CPEOHEroAO0BbIE TEMIIEPATYPhI COCTABIAIOT OKoJo 7,5°C, a cpelHUEe STHBapsl U UIOJISL COOTBETCTBEHHO
okoso -3(-4)°C u 18-19°C (mns cpaBuenus B bumikeke (0,76 kM) onum pasubl: 10,1, -5,0, 24,4°C).
Bocrounas 3ona xotnosunsl (BCII, BPU), Bitouas u modepexne (ctanmnuu banbaii, Kapakoin, Keizeui-Cy),
0ojee TpoxJamHa, UMesl CpeHHE TOJOBBIe TeMIlepaTyphl okoio 5(6)°C, saBaps — ot -5 mo -8.4, urong —
16,3-17,4°C. lpyrumu ciioBamMH, 3UMHee TOIyroAue 31ech mpuMmepHo Ha 5°C XonomHee, MpHYeM SApPO
xoJ0/1a HaxoauTcs B paiione Troma (MC ban6ait).

MaxkcuManbHbIe 3aperuCTPUPOBAHHBIC TEMIEPATyphl B 3alMaJHON W HEHTPAIBHOW YacTAX COCTAaBIISIOT
31-34°C, a munumansbhbie -17(-21)°C, tak uto abcomoTHas amIuuTyaa pasHa S0-55°C.

B BocTOYHOH YacTH MakCHUMajbHBIE TEMIIEPAaTypbl TaKWE e, KaK B 3alagHOM M LEHTPaJbHOH, HO
MUHHMAaJbHbIe TIPUMEpHO Ha 5—7°C Hibke, Tak 4To abCONIOTHBIE aMIUIMTY bl BodpactaioT a0 60°C. Ilpu
9TOM CaMblii HU3KHH 110 BCEM CTaHLMSIM aOCOIOTHBIM MUHUMYM MMen MecTo B banbae u pasen -27°C.

Tabmuma 1
Cpennue (3a nepro Ha0JII0eHHUIT) TeMIepaTyphbl BO3AyXa JAJs rofAa U HEeHTPAJIBHBIX MecseB
ce30HOB (sHBaph — 1, anpesb — -4, H0JIb — 7 1 oKTAOPS — 10)

Cmanyus Ilepuoo Mecaywbi

(6vicoma, km) Pacnooxcerne Hab1100. 1 4 7 10 Teo
Banbikyu (1,66) 3P4 1931-09 -4.0 7,7 18,6 8,1 75
YoumoH-ATa(1,64) LCIT 1929-09 -2,7 7,5 17,8 8,3 7,7
banb6aii(1,64) BCII 1933-98 -8,4 6,9 16,3 5,6 4,9
Kapakoi(1,77) BPY 1883-09 -6,0 7,7 17,4 6,4 6,3
Ke3e11-Cy (1,69) BIOIT 1951-09 -4.8 75 17,3 75 6,8
Tawmra (1,69) 11110)81 1938-86 -2,7 7,8 18,0 8,3 75
Boxombaerckoe (1,8) IIIOIT 1974-98 -4.6 7,4 17,2 7,0 6,4

[Mpumeuanue: OcBemaemasi CTaHIMSAMHI TEPPUTOPHS JHUIA KOTIOBHHBL: 3anajHas paBHUHHasA dacts (3PY) — MC
Banbikum; neHTpanbHas 30Ha ceBepHoro mooepexnbs (LICIT) — YonmoH-ATa; BOCTOUHAS 30Ha CEBEPHOTO MOOEPEKbsI
(BCIT) — MC Ban6aii; Bocrounas paBHuHHas 4dactb (BPU) — MC Kapakomn; BOCTOYHast 30Ha I0XHOTO IMOOEPEKbs
(BIOIT) — MC Kb13pu1-Cy; meHTpanbHas 30Ha 10kHOT0 mobdepexss (L[FOIT) — MC Tamra u MC BokombaeBckoe.
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[TpuumHamMu Gosiee HU3KUX TEMIIEPATYP XOJOTHOTO Teproaa roaa B BoctouHou dactu MKK smistorces
pa3BHUTHE BOCTOYHON OOPBI «CaH-TAI», @ TAKXKE CTOK XOJOJAHOTO BO3yXa CO CKJIOHOB M €r0 PaJHuaIlliOHHOE
BbIXOyaxkuBaHue. O TOM, 4YTO TOCIHeAHUN (AKTOp WrpaeT CYIIECTBEHHYIO pOJb, CBUACTEIBCTBYIOT
TeMrieparypsl, HaOmoaromuecs B 3PU (banbikum). 3meck Taxke pa3BuTa eimie Ooyiee CHIIbHAS 3ariajiHas
0opa «ynaH», HO (JOH TeMIepaTyp XOJOAHOTO MOJYroausl XOTS U HECKONbKO mMoHmkeH (Ha 1-2°C), HO
MEHBIIIE, YeM Ha BOCTOKE.

JluHeiiHble TPeHABI TeMIIEPaTyp 3a Nepuo] HabaoAeHuil. B Ta0n. 2 npuBeaeHbl THHEIHBIE TPEHABI —
CpeZHUEe CKOPOCTH ToTeraeHus, by (°C/10 met), s roja U HEHTPATbHBIX MECSIIEB CE30HOB MO CTAHIIUAM
Banbikun, Yonnon-Ata, Kapakon n Keem-Cy, uMeromux nepuoj padotsl mo 2009 r. BKIIOUUTENBHO.
’KupHbIM TIpUGTOM BBIIETICHBI CTATHCTUYECKH 3HAYMMBIC TPEH/IBI HA YPOBHE JOBEPUTEIHLHONU BEPOATHOCTH
p = 0,95 (puck ommbOku pasen 0,05, wim 5%). Ha puc. 3 B kauecTBe nmpuMepa MOKa3aH XPOHOJIOTUYCCKHUIMA
XOJ[ TOJIOBBIX TEMIIEPATYP C HAHSCEHHBIMU JIMHUSAMH TpeH10B i1 YonmoH-ATel u Kapakona.

W3 3Tux maHHBIX, IpeXie BCETO, CIEIyeT, 9TO Ha BCEX CTAaHIUAX, Kpome Kapakomna, B 80-1eTHHi Ieprnos
(19302009 rr.) HabMIOIATOCH CYIIECTBEHHOE MOTEIUICHHE KIMMaTa, Kak 10 Ce30HaM, Tak W A roja B
[IEJIOM B TONSAX CPEOHUX, CPEIHUX HOYHBIX W aOCONIOTHBIX MHHUMAIBHBIX Temrmeparyp. Ckopoctu
MOTETJICHHS JUTA TOJla B CPETHEM COCTABIILIN: B mosie cpeqHux temmepatyp — 0,21-0,25°C/10 nert, B mone
CPEeIHUX HOYHBIX OHU ObLTH 3ameTHO Oosnbiie — 0,28-0,47°C/10 net, a aOCONIOTHBIX MHHUMAJIbHBIX €Il
oonpme — 0,32—-0,64°C/10 ner. Ilo ce3oHaM CKOPOCTH MOTIJM jgocTuraTh 3HaueHuilt no 0,88°C/10 mer
(YonmmoH-Arta, stHBaph, aOCONIOTHBIE MUHUMAIILHBIC TeMIIEpaTyphl). Bce 3T0 TOBOPUT O TOM, YTO HOYH H,
0COOEHHO, 3UMHI 32 ocieaaue 80 JIeT 3HAYNTETHHO TOTETUICIH.

Tabnuma 2
CKOpOCTH NMOTENJIeHUs B MOJIAX PA3IMIHBIX Temmepatyp — by (°C/10 seT) ans roga u
LHEHTPAJbHBIX MeCSLIEB Ce30HOB 32 NMepuo padoTsl ctanuuii mo 2009 r.

Temnepamypa MC Banvixyu (3P4), 1931-2009 MC Yonnon-Ama (I{CII), 1929-2009

1 4 7 10 Too 1 4 7 10 T'oo
Cpenusis 0,15 0,24 0,23 0,18 0,23 0,33 0,11 0,13 043 | 0,25
Cpen. HOuHas 0,23 0,34 0,45 0,39 0,39 0,52 0,37 0,54 0,51 | 047
Cpen. nHeBHAS -0,04 0,21 -0,22 -0,03 0,14 0,17 0,03 0,11 0,04 0,14
Cpen. u3 abc. MHH. 0,51 0,39 0,61 0,67 0,57 0,88 0,28 0,66 0,72 | 0,64
Cpen. u3 abc. Makc. 0,05 0,17 0,16 0,13 0,12 0,17 0,05 0,22 -0,01 0,14
Temnepamypa MC Kapaxon (3PY), 1883-2009 MC Kwizoin-Cy (BFOII), 1951-2009

1 4 7 10 200 1 4 7 10 200
Cpenmusist -0,09 | 0,00 0,00 0,00 0,00 0,19 0,29 0,08 0,24 | 0,21
Cpen. HOuHas -0,14 | 0,20 | -0,05 | -0,01 | -0,01 | 0,30 0,24 0,31 0,28 | 0,28
Cpen. nHeBHas 0,00 0,15 0,16 | 0,23 | 0,45 | -0,47 | 0,15 0,22 0,07 | 0,11
Cpen. u3 abc. MHH. -0,19 | 0,056 | -0,03 | 0,14 | -0,00 | 0,34 0,07 0,32 0,52 | 0,32
Cpen. u3 abc. Makc. -0,09 0,16 0,19 0,13 0,21

OTMeTHM TakXe BecbMa XapaKTEepHbIH (aKT: CEe30HHBIE CKOPOCTH MOBBILICHUS/TIOHIKEHUS Kak
Pa3IMYHBIX, TaK OJTHUX M TEX K€ XapaKTEPHCTHUK TEMIIEpaTyp Jake Ha OJHOM M TOH )K€ CTaHIUH, KaK
MpaBUJIO, OBLIM pa3iIM4HBL, T. €. BO BCEX CIy4asX MPOIECCHl M3MEHEHHWS TeMIIepaTypbl Ha KaXIOH
CTaHUIMH HOCWJIM MHIUBHYalbHBIH XapakTep, a He ObLIM YeM-TO MOHOTOHHO OZMHAKOBBIM.

OtmeueHHBIE 3aKOHOMEPHOCTH B TOJIHOM Mepe MPUCYIIM IS BceX 13 cTaHIMii KOTJIOBUHBI U ee
ropuoro obpamienus. B Kapaxkoie, eciii BHUMaTEIhHO TOCMOTPETh HA pUC. 1, OTYETINBO BUAHO, YTO B
neproa ¢ 1883 1. mo 1945 r. Ha cTaHIMU UIO XOPOWIO BeIpakeHHOe moxononanue (b = -0,16 °C/10
net), a B epuoz ¢ 1946 r. mo 2009 r. emie 6onee BoipakeHHoe morerieHue (D = 0,24 °C/10 neT).
CrokeHue 3TUX JABYX MPOTHBOIIOIOKHBIX B pa3HbIe TOJbI TEHACHIMN U 1a10 o0muii ¢ dexT, Onmn3Kuii K
HyJIEBOMY. B TOI nim uHON Mepe 3T0 BbIpaxkeHo [ Kapakosa v B OCTAJIBHBIX TEMIIEpaTypax.
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Puc. 3. I'paduku BpeMEHHOTO X0/a (TOYKH) M JHHEHHBIX TPESHIOB TOJOBBIX TEMIIEPATyp MO cTaHIusAM HomoH-
Arta u Kapakon 3a nepuoz Habmogenuit mo 2009 r.

[oroap! ctanu ropazno O0osiee MATKUMU. B TO jke BpeMsl TIOBBIIIICHUE CPEHUX JHEBHBIX TEMIIEPATYP U
TEeMIIepaTyp SKCTPEMAlbHO KAPKUX MOroj| ObUIO Cla0biM, HEYCTOWYMBBIM (TPEHIBI CTATUCTUYECKU HE
3HAYMMBI) WITM JaXKe€ OTCYTCTBOBAJIO, KOTJIA TPEHIBI WMETH OTPHIATENbHBIA 3HAK, YTO COOTBETCTBOBAJIO
[TOXOJIOAaHUSAM.

Tabnumna 3

PaccuuTaHHbIE TPEHAOBbIE OLIEHKH PA3JIMYHBIX XapPAKTEPUCTHK TEMIEPATYPHI MO AeCATHIETUIM

1930-2020 rr. pist MC YonnoH-Ata (°C) nuist sHBapst (3uMa) u H1oJisi (J1€To)

T'oo 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
AGCoIIOTHBIE MUHIMAJIBHBIE (3KCTPEMAIIbHO HU3KHUE) TEMIIEPATYPEI
SIHBaph -14,6 -13,7 -12,9 -12,0 -11,1 -10,2 -9,3 -8,5 -7,6 -6,7
UI0JTh 6,6 7,3 8,0 8,6 9,3 10,0 10,6 11,3 11,9 12,6
CpenHre MUHUMaIIbHbIE (CpeJHHE HOYHbIE) TEMIIEPaTyphI
SIHBaph -1,4 -6,9 -6,4 -5,8 -5,3 -4,8 -4,3 -3,8 -3,2 -2,7
UI0JTh 10,6 11,1 11,7 12,2 12,7 13,3 13,8 14,4 14,9 154
CpenHue Temneparypsl
SIHBaph -4,2 -3,7 -3,4 -3,0 -2,7 -2,4 -2,0 -1,7 -1,4 -1,1
UI0JTh 17,1 17,2 17,4 17,5 17,6 17,7 17,9 18,0 18,1 18,3
CpenHue MakcHUMaJIbHbIE (CpeTHHE THEBHBIE) TEMIIEPATyphl
SIHBaph -0,1 0,1 0,3 0,4 0,6 0,8 0,9 11 13 1,4
UI0JTh 21,8 21,9 22,0 22,1 22,2 22,4 22,5 22,6 22,7 22,8
AGCOIIOTHBIE MAKCUMaJIbHBIE (AKCTPEMAIIbHO BBICOKHE) TEMIIEpaTyphl
SIHBaph 4,2 4,4 4,6 4,7 4,9 51 53 54 5,6 5,8
UI0JTh 26,2 26,4 26,6 26,8 27,0 27,3 27,5 21,7 27,9 28,1
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Takoro SipKOTO M YEeTKOTO «HHAMBHIYAIN3Ma» U3MEHECHHUS TeMIepaTyp He HaONI0Aanoch HA Ha OJHOU
n3 Bcex octanbHbIX 12 crammumii UKK. Hanpumep, Ha pacmomokennoi B 40 kM ceBepraee MC banbaii B
1933-1998 rr. HabmromaeMasi CKOPOCTh IMOTEIUICHHS TOJOBBIX Temreparyp (0e3 m3ioMa TpeHna) Obuia
3HAYUTENLHOM U cocTaBuna by = 0,19 °C/10 ner.

B Tabn. 3 mpuBeaeHBl, B KaueCTBE XapaKTEPHBIX, TPEHIOBHIE OLIEHKH BCEX MATH XapaKTEPHCTHK
TeMIieparyp st ssHBaps (3uma) u urois (1eto) mo MC YonmoH-Ata, paccunTaHHble Ui KpaTHRIX 10-metuit
1930-2020 rr. (2020 r. — mporuo3Has oLeHKa). DTH JaHHBIC HATJSIHO XapaKTepU3yIOT BCE CKa3aHHOE U
JIAFOT KOHKPETHBIA XOJ 3HAUYCHHWH MOTEIICHUs] KIMMaTa MO Ce30HaM B TMOJISIX PAa3IMYHBIX TEMIIEpPaTyp Ha
9TOM CTaHIIMU, XapaKTePHU3YIOIINH IIEHTPATBHYIO 30HY CEBEPHOTO MOOEPEKbs 03epa.
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Puc. 4. BpemeHHbIE pSIbI CPEIHNX TOJIOBBIX TEMIIEPATyp (TOYKH) U CKOJb3simme 11-netHue cpenHue
(HM3KOYACTOTHBIHM (QMIIBTP) IO CTAHIUAM CeBEpHOTO U 10xkHOoro nodepexunit UKK mis neprona nabmoaenuii o 2009 r.
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Puc. 5. BpemenHnsie psiasl aDCOMOTHRIX MUHUMAIBHBIX TEMIIEPATyp (TOYKH) U KPUBBIE CKOMB3AMMX 1 1-eTHHX
CpeIHHX M0 cTaHIUX YoNamoH-ATa s IEHTPAILHBIX MECAICB CE30HOB U Ieproaa HaoroneHwid mo 2009 r.
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@®a3pl NOTeNJIEHUI M TOXOJOAAHUH B IOJSIX Pa3jJMYHBIX TeMIlepaTyp B pa3Hble Ce30HBI.
XapaKkTEepUCTUKY JIMHEWHO CIIa)KEHHOH KapTHHBI MOTEIUICHUS] BECbMa IIOJIE3HO JONOJIHUTH BBIJCJICHUEM B
HUCXOIHBIX pAJaX BPEMEHHBIX (a3 MOTEIJICHUH/IOXONIONAHUH pa3NUYHONM HHTEHCHBHOCTH, aHAJIOTUYHO
TOMY, KaK 3TO MPEACTaBICHO Ha puc 2. 1uis rinodanbHoro knuMmara 3eminu u Poccuu. Ha puc. 4 npuBeneHsbl
KpuBble |1-MEeTHUX CpemHWX TOAOBBIX TeMmIlepatyp (pe3yabTaT HHU3KOYACTOTHON (MIBTpAIlMH MCXOMHBIX
PSAIOB) TSI CTAHIIUE CEBEPHOTO U F0KHOTO moOepexwii — banprkun, Yonmon-Arta u Kesen-Cy, a Ha puc. 5
MOKa3aHbl KPUBBIE [T a0COTIOTHBIX MUHUMAJILHBIX TeMIepaTyp 1o BceM cezonam it MC YonmoH-ArTa.

Ha puc. 4 HarmsinHO mpeAcTaBiIeHO, YTO OOIIMM Ul TOJOBBIX KPUBBIX BCEX TPEX CTAHLIMHN SBISIETCS
JUIIb KoJeOaTeNIbHbIM XapakTep C NPUMEPHO OAMHAKOBBIM POCTOM TEMIEpaTyphl OT Hadaida K KOHILY
nepuona. OgHAaKO B JETaJSAX MO KaKAOH CTaHIMH HabMoaaeMble (a3bl BO3pacTaHUs, aJleHHUs I POBHOTO
X0Za TEeMIIEpaTyphl Pa3IMYHBL: Pa3IMYHO CaMO YHCIO (a3, UX BPEMEHHBIC TPAaHUIBI M aMIUIUTYIbl. B
Jy4ILEeM CIy4ae X COBIAACHHUS TOJIBKO NPUOIU3UTEIIBHBI.

BrlmeckazanHoe TOATBEp)KAAETCsT M HA pUC. S5, T/A€ TPHUBEICHB KpHUBbIC M aOCOMIOTHBIX
MUHHMAJIBHBIX TeMIepaTtyp (B KOTOPBIX MOTEIUICHHE BBIPAXXEHO CHIIbHEE BCEro) AJS ONHOW M TOH iKe
craanuu YonmoH-ATa, HO B pa3iInyHbIe ce30HBI. HampuMmep, A 3UMBI XapakTepeH ci1abo KoineOaTenbHBIN,
HO B I[EJIOM 3HAYUTENbHBIA pocT TemnepaTypsl oT 1930 k 2009 r. BecHol o0 pocT OTHOCUTEIHHO Mall
(mpumepno Ha 1 °C) u B KolebaTeNLHOM XOJIe HAaOMIOAAETCs MHUPOKUH cabo BBIPAKEHHBIH MaKCUMYM,
npuxojsuuiics Ha 1973—87 rr., mocie 4ero KpuBas naeT noHmkenue remmneparypsl k 2009 r. Ha uronsckoit
KpUBOH pe3ko BhIIeNseTcs (pasa CHIBHOTO pocTa TeMreparypsl B mepuox 1950—78 rr., moutn Ha 5 °C, ¢
nocjenylomuM ciabbiM ToHWKeHrneM. OCEHHsIsT KpuBasi SBISIETCS MEPEXOJHON OT JIeTHEH HIONBCKOW K
3UMHEH THBApPCKOil.

Tabnuua 4
Hopmbl xapakTepucTHK TeMnepaTypbl 3a pas3indHble nepuoabl (°C) nis roaa, sHpaps U HI0JIs

s ctanuuid baaeikuu, Yoamon-Ara u Kei3sui-Cy

Xapaxmepucmuxa memnepamypul
T'00, mecay Ilepuoo
cpeoHss cpeo. MUH. abc. mun. cpeo. makc. abc. makc.
MC Basnbikun — 3anajiHasi paBHHHHAS YacTh KOTJIOBHHEI
1931-60 6,89 1,78 -4,51 12,44 18,02
I'on 1961-90 7,61 3,21 -2,70 12,79 18,32
1991-09 8,15 3,76 -1,62 13,18 18,66
1931-60 -4,28 -8,69 -15,83 1,59 5,45
SuBapn 1961-90 -3,99 -8,01 -13,80 0,97 5,05
1991-09 -3,58 -7,67 -13,22 1,40 5,29
1931-60 17,99 12,44 7,58 23,00 28,72
Urons 1961-90 18,86 14,21 9,74 24,12 29,32
1991-09 19,18 14,74 10,77 24,17 29,63
MC YonmoH-ATa — IEHTpaJIbHAsI 30HA CEBEPHOTO MOOEPEkKbs
1931-60 6,96 2,11 -3,55 11,77 16,52
I'on 1961-90 7,90 3,88 -1,31 12,05 16,72
1991-09 8,52 4,67 -0,03 12,61 17,40
1931-60 -3,37 -7,10 -14,04 0,96 4,46
SuBapn 1961-90 -2,53 -5,50 -10,84 1,26 4,57
1991-09 -1,69 -4,53 -9,51 1,91 5,69
1931-60 17,37 10,88 6,60 22,03 26,47
Uronp 1961-90 17,83 13,15 9,38 22,40 26,98
1991-09 18,20 13,69 10,34 22,64 27,74
MC Ke3pur-Cy — BOCTOYHAS 30Ha F0XKHOTO MTOOEPEkKbsI

Ton 1961-90 6,69 2,05 -2,95 12,18

1991-09 7,21 2,76 -2,29 12,72

Supaph 1961-90 -4,99 -8,39 -14,04 0,90

1991-09 -4,43 -1,74 -10,84 0,52

P 1961-90 17,22 11,69 7,92 22,31

1991-09 17,53 12,31 8,46 23,66
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[Tomydens! neranbHbIE JaHHBIE IO TAKUM XapaKTepPUCTUKaM (a3 Ui BCEX CTAHIMKA B TOJSIX Pa3IHIHBIX
TEeMIIEpaTyp, KOTOPbIE NAIOT YOSTUTENbHYI0 KapTHHY CI0XHOW M cBO€0Opa3HOW CTPYKTYpHI MOTEIUICHHS Ha
KaXKJ0W U3 HUX, HECCOMHEHHO OOYCJIOBJICHHYIO MECTHBIMH KITUMAaTOOOPa3yOMuMH (hakTopamu.

[MoTenyienne B HOPMAaxX TeMIEPATYPHBIX XapaKTepUCTUK. B 3akimioueHue MpuBEIEM pPacCUUTAHHBIC
HOPMBI TeMIIEpaTyp AJIS TOAa, THBaps (3uMa) U uroid (Jieto) mo craHiusM bameikan, Yonmor-ATa u Ke3pui-
Cy g Tpex MOocieNoBaTebHBIX CTAaHAAPTHBIX KIMMATUYeCKuX nepuoaos: 1931-1960 rr. — Ommwkadmmii
nponuikii kimMat, 1961-1990 rr. — «06a30BbIi KIMMAT» TOJBKO YTO UCTEKIero Tpuaiaruietus, 1991-2009
(2020) rr. — HacTOsIMMI M OMOKaWIIH Oy mymuii KiauMar (Tabi. 4). DTu cpaBHHUTENbHBIE JaHHBIE O HOPMaX,
KOTOpBIE OTCYTCTBYIOT B KIIMMATHUECKHX CIPABOYHHUKAX, MOTYT HCIIOJIB30BATHCS JIJISI PEIICHUS Pa3NIHbBIX
MPUKIIATHBIX 33]1a4.

Kax Bugno, ot 1931-60 rr. k¥ 1991-2009 rr. B 3P4 u LICII noBbllieHHEe HOPM CPEAHHUX TOAOBBIX
Temmeparyp cocrasuio 1,3-1,6 °C.

B smBape (3uma) mius 3PU um LCII u aTux TpuanaTHIETHH HOPMBI CPETHUX MECAYHBIX TEMIIEPATyp
moBeicwumnch Ha 0,7-1,7 °C, cpemHuX MHUHHUMAaNBHBIX (HOUHBIX) — Ha 1,0-2,6 °C, abCOMOTHBIX
MHUHHUMAJILHBIX — CHJIbHEE Bcero, Ha 2,6—4,5 °C, Toraa Kak CpeTHUX MaKCUMAaJIbHBIX (THEBHBIX) — TOJIBKO HA
0,2-1,0 °C u abcomoTHEIX MakcuManbHbIX — Ha 0,2—1,2 °C.

B wurosnie (;1eTo) cpenHre MeCSYHbIE TeMITepaTyphl MoBbIcHIUCH Ha 0,8—1,2 °C, cpeqHue MUHUMAJIbHBIC —
Ha 2,3-2,8 °C, aOcoroTHbIE MHHAMAJIbLHBIE H3MEHUIINCH CHIIbHEE Beero — Ha 3,2—3,7 °C. HakoHern, B uroje
CpeqHue MaKCHMalibHbIe U aOCONMOTHRIE MAaKCHMAaJTbHBIE TIOBBICHIIUCH MaJlo, COOTBETCTBeHHO Ha 0,6—1,2 u
0,9-1,3 °C.

J1a F0’KkHOTO TIOOEPeXbs TaKMe OIEHKH JIeTKO Moay4uTh 1mo Tabmn. 4 mis MC Kenput-Cy, HO TOJNBKO IS
cMexHbIX nepruogoB 1961-90 u 1991-2009 rr.

Takum 00pa3oM, KaK M CJIEIOBAIO OXHUJATh, HANOOJIbIIEE MOTSIUICHUE B HOPMaxX TEMIIEPaTyp, MPEKIe
BCEro, OTpakaeT ()aKT CHUXKCHHUS YacTOTHl U MHTCHCUBHOCTH XOJIOJHBIX TOTOJ], KaK JUIS 3UMBI, TaK U JJIs
neta. B menom BecbMa CXOKHE pe3ybTaThl MONYYEeHB HAMHU TPH PACCMOTPEHHH XapakTepa MOTEeTUICHUS
kiauMarta bumikeka, Uyiickoii ToIHHBI 1 ceBepHOTO ckiioHa Kuprusckoro xpeora. [7].

BriBoabI

Haxe B ycnoBusx HabOmromaemoit oporpadudeckoit omnopomHoctu nauma WKK, oOycnoBneHHON
BBICOKOW CTETEHBI0 3aMKHYTOCTH KOTJIOBUHBI U €€ OTHOCHUTEIHHO HEOONBIINMH pa3MepaMu, Ha CTAHIIUSAX,
KOTOpBIE yNIAIEeHBI Ipyr OT apyra Bcero Ha 30—40 KM M HaXoAsTCA, Ka3aloch Obl, B OJIMHAKOBBIX (U3UKO-
reorpa)uYecKuX YCIIOBUSX, HMMEIOT MECTO XOPOIIO BBIPAKEHHBIC HHIAMBUIYAJIbHBIC KIMMAaTHYCCKUC
OCOOEHHOCTH BEIMYHMHBI M Xoja mnoTeruieHus. OJHOBPEMEHHO Ha KaXJAOW OTICIHHOW CTAHIIMH OHH
Pa3IUYHBI IO CE30HAM W MOTYT HE COBIQJIaTh B IPEJENIaX OJHOTO CE30HA B MOJSAX PA3IMYHBIX TEMIIEPATYp.
[loaToMy 3HaHHME XapaKTEepUCTHK W3MEHEHUS MECTHBIX KIMMAaTOB MMEET MEPBOCTEIICHHYIO MPAKTHIECKYIO
BaXHOCTh, M, B O3TOM IUIaHE, OHHU OO0S3aTEIILHO JOJ/DKHBI HMCIIOJIb30BAaThCS KaK MPHOPUTETHBIC IPH
COBMECTHOM PAaCCMOTPEHHH C TII00AThHBIMHU XapaKTEPUCTUKAMU U3MEHEHHUS KIIMMaTa 3eMIIA B €€ KPYITHBIX
PETHOHOB.

[lomryueHHbIE KONWYECTBEHHBIC JaHHBIE MO CTPYKTYpE IMOTEIICHHS COBPEMEHHOTO KJIMMAaTa JIHUIIA —
Uccrik-Kynbekoii kotmoBunbl B 80-metHuit nepuoa (1930-2010 1T). peKOMEHAYIOTCS K MPaKTHISCKOMY
HCTIONB30BAHUIO TSI PEIICHUS PAa3IMYHbIX MTPUKJIATHBIX 3a1a4.

bubanorpadudecknii cnmcox

1. Anamanos C.K., Jleneexun B.M., Iloopezoe O.A., Iloopesos A.O. VI3meHeHue KiIuMata W BOIHBIC
npobnemst B Llearpansroit Azuu / KOHEIT 1 WWW Poccun. M.; bumkek, 2006. 188 c.

2. Amaac Kupeuscxou CCP. Tom 1. IIpupoansie ycnosus u pecypesl. M.: 'YI'K CCCP, 1987. 157 c.

3. Ipysa I''B., Pamvkosa D.A. JluHamMudeckne KIMMAaTHYeCKWe HOPMBI TeMIIEpaTypsl Bozmyxa //
Merteoponorus u I'ugponorus. 2012. Nel2. C. 5-18.

4. Mspasne FO.A., Cemenos C.M., Anucumos O.A. u Op. YeTBepTHIA OICHOYHBIN JOKIAL]
MeXIpaBUTENLCTBEHHON TPYMIBI JKCIEPTOB MO W3MEHEHWIO KiIMMaTa: Bkian paboued rpymmer 11 //
Merteoponorus u rugapoiorus. 2007. Ne9. C. 5-14.

5. Kamyoe B.M. IlpenckazyeMocTh KiIMMara: JIOCTHXKEHHsI, TPOOJIEMBI, TepcreKTHBhI // Meteopoiorus
u ruapororus. 2010. Nel. C. 18-22.

6. Ilepeseoenyes FO.I1. Teopus knumata. Kazaus: 3a-Bo. Kazan. roc. ya-ta, 2009. 503 c.

7. Iloope3zos O.A. CoBpemenHblii knumar bwumkeka, YyicKoW JOJIWMHBI W CEBEPHOrO CKJIOHA
Kuprusckoro xpebta. bumkek: U3a-so KPCVY, 2013. 190 c.

86



2013 Teozpagpuueckuii eecmuuk 3(26)

Memeoponozus

A.O. Podrezov, O. A. Podrezov
THE STRUCTURE OF THE MODERN WARMING OF THE ISSYK-KUL BASIN
The structure of the modern warming of the Issyk-Kul basin in fields of different temperatures is
considered according to long-term data of weather stations: usual average, the average maximum (daytime),
the average minimum (nighttime), and also average absolute minimum and maximum monthly values.
Key words: Issyk-Kul basin; modern warming; different characteristics of temperature.
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