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BYY xapmanaras «Cy — eMip YIIiH» OHKBLUIIBFBHBIH KOPBITHIHIABICHIHA apHATFaH «OpTanbK A3ws-
HBIH CY PECYPCTAPHI JKOHE OMApABI MAHIATAHY» aTTHI XATBIKAPAIBIK FEUIBIMH-TIPAKTHKAIBIK KOH(PCPCHIIHA
OasHIAMANAPBIHBIH )KUHAFBIHIA KIMMATTHIK 63repicTep karaaitbraaa OpranslK A3HAHBIH CY PeCypCTapbhIH
Oaranay >koHC OOJDKAM >Kacay; CyY PeCypCTaphIH 0acKapy OIICTEpiH skacay; CY IMapyallbIIBIKTHIK KCIICH-
JICPiHIH TCOAKNMAPATTHIK KYHEICPIH KYPY JKOHE MATEMATHKANBIK YATICIH Kacay; »KepacThl JKOHE sKep OeTi
CYTApbIHBIH TPAHCIICKAPANBIK AJANTAPBIHIAFHl BIHTBIMAKTACTHIK, SKCTPECMAJIIBIK THIPOJIOTHSIBIK KyObI-
JBICTAP CHAKTHI MAHBI3ABI OArbITTap OOMBIHINA MATCPHANIAP YCHIHBUIFAH. ATATFAH MOCCICICPAl MICIIY
ynarraielp OpTamsik A3HA aMAFBIHBIH QJICY MCTTiK-3KOHOMHKAIBIK TAMYBI MCH CAsCH TYPAKTBUIBIFHI KOHC
JKOJIOTHAIBIK KaYIMCI3AIriH KAMTAMACHI3 €Ty CTPATCTHACHIHIA CPCKIIC MAHBI3IBI POITBIC HC.

JKunak cy pecypcrapsia Oaranay, Oo/pkaM kacay, malmanaHy »koHE 0acKapy CajaTapBIHAAFBI MOCC-
JIeTIEpMEH aHHANBICATHIH MAMAHIAPIbIH MMHUPEK TOOBIHA APHATFAH.

B cOopHuke OOKIaA0B MeEXIyHApOIHOH HAYUIHO-PAKTHICCKOW KOoH(epeHunu «BomgHble pecypchbl
LeHnTpampHolt A3mm W WX HCHOIB30BAHHC», MOCBANICHHOW MOABCACHHIO HTOTOB 00BaBicHHOrO OOH
Jecarunerust «Boaa mns sKW3HW», NMPETOCTABICHBI MATEPHANBI IO BAKHBIM HANPABICHUSIM: OLCHKA H
MPOTHO3 BOAHBIX Pecypcos LIeHTpanbHOH A3WH B YCIOBHAX M3MCHEHHS KJIMMATA, Pa3paboOTKa METOIOB
VIOPaBJICHHI BOJHBIMH PECYPCAMH; CO3JAHAUC TCOMH(OPMALMOHHBIX CHCTEM W MATEMATHYCCKOE MOJCIIH-
pOBaHWE BOJOXO3IHCTBECHHBIX KOMILUICKCOB, BOJHOC COTPYIHHYECCTBO B TPAHCTPAHWIHBIX OacceiHax
MOJ3EMHBIX W MOBEPXHOCTHBIX BOJ; 3KCTPEMAJbHBIC THIPOIOTHYCCKHE SBICHHA. PeIrncHus mepedncicH-
HBIX IPOOJIEM MMEET HCKIIOUMTEIPHO BAXKHOC 3HAYCHUC B CTPATCTHH COIHATIbHO-3KOHOMIYIESCKOTO Pa3BH-
THA U OOCCIICUCHUS TOIMTHICCKON CTAOMIBHOCTH M 3KOJIOTHUCCKOH Oe3omacHocTH o0mmpuOTO LleH-
TPaNbHO-A3HATCKOTO PETHOHA.

COopHHK TIpeTHA3HAYCH A7 IMHPOKOTO CIIEKTPA CIICIMATHCTOB, 3AHUMAIOIINXCSI PEHOICHUEM IIHPO-
KOTO CHEKTpa MpoOieM B 00IACTH OLCHKH, IPOTHO3A, UCTIOIb30BAHAS M YIIPABJICHIS BOJHBIMH PECYPCAMHU.

In reports of the International scientific-practical conference "Water Resources of Central Asia and
their use", dedicated to summing up of the UN Decade "Water for Life", are provided materials on the
following issues: evaluation and forecast of water resources in Central Asia in the context of the climate
change; development of water management; creation of geoinformation systems and mathematical modeling
of water systems; water Cooperation in transboundary basins, groundwater and surface water; hydrological
phenomenon. Solutions to the above issues are of crucial importance in the strategy for socio-economic
development and political stability as well as an environmental safety of Central Asian region as a whole.

The collection is designed for a wide range of professionals involved in the decision of significant
issues in the ficld of assessment, forecasting, use and management of water resources.
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YBaxaeMblil yUTATE Jb !

[lepen Bamu martepuamel MEKAVHAPOIHOH HAYYHO-TIPAKTHYCCKOH koH(epeHunn «BoaHbie
pecypenl LieHTpanbHOM A3uH M MX HCMONB30BAHUCY, MOCBIIIEHHON MOJBSACHHIO HTOTOB OOBSIBIICH-
Horo OOH necarunetna «Boaa 1t >Ku3Hm.

[Ipobnemsr yeroitureoro BogoobecneueHus crpad LieHTpanbHoii A3nn nproOpeTaroT B mOCie-
HUE JECATWIETUS OCTPbIH COLMATBHO-3KOHOMHUUYECKUN, SKOJOTHUECKUN U MOJUTHYCCKUM XapakTep,
4TO OOYCIIOBJICHO, ¢ OAHOH CTOPOHBI, BO3PACTAHUEM POJIH AHTPOMOTCHHBIX (DAKTOPOB, CBSI3AHHBIX C
BOJOMOTPEOACHUEM HA HYKIbl HACCJICHUS, MPOMBIIIJICHHOCTA U CEIBCKOTO XO3SIMCTBA, a ¢ APYTOM —
MPUPOIHBIMU (DAKTOPAMHU, BRI3BAHHBIMU M3MCHCHHUSIMH KJINMATA.

OCHOBHBIMH YTPO3aMH U BbI30BaMH B 00;1acTH BogooOecneucHus B crpaHax LlenTpanpHoit Asuun
SIBIITFOTCSL TVIOOABHBIC M PETHOHANBHBIC M3MCHCHHUS KIMMATa, HECOTJIACOBAHHOCTh MEKIOCYIapCT-
BEHHBIX BOJHBIX OTHOIICHUH, WCIOJIb30BAHUC BOJO3ATPATHBIX TCXHOMOTHA H HECOBEPIICHCTBO
TCXHUYCCKUX CPEACTB BOJOPCTYIHMPOBAaHUS U Bojopacmpeacichus. CACACTBUSAMHU PeaU3aLAN
BOJHBIX OMACHOCTCH MOTYT CTarh OOOCTPEHHUE MEIKIOCYAAPCTBCHHBIX MMPOTHBOPCUHI, PA3BUTHE
HOBBIX OYAaroB SKOJOTMYCCKOW HECTAOWIBPHOCTH, CPBIB IPOrPaMM COLMATbHO-3KOHOMHUYCCKOTO
pa3BUTHSL.

Llenpro HAyIHO-NPaKTHYCCKOH KOH(EPEHIUH OBIIM JEMOHCTPALUS U OOCYKICHHE OIBITA YIIPaB-
JCHUS BOJHBIMH PECYPCaMU KaK OCHOBBI YCTOHYHMBOTO PA3BUTHS HA PETUOHAIBHOM M HAIUOHAIBHOM
YPOBHSX.

IIpencragiacHHbIl COOPHUK — MUIOA TPYJAAa W HAYYHBIX M3BICKAHHM CICHUaIncToB Poccuw,
Keipreizcrana, Ysoekucrana, Typkmenucrana, Tamxukucrana, beaopyccun, Cepoun, Uramuu, Benu-
koOpuranuu, CLIA, I'epmanuu, lpeiuapun, Hunepnanaos, Cepbun, ®panuun, KOHECKO, Kazax-
CTaHa.

B cOopuuke moxiamoB Bel HalizeTe marepuanbl mo 37000XHEBHBIM BOIMPOCAM H BAKHBIM
HAIMPABICHUSIM. OLCHKA M MPOTHO3 BOAHBIX PecypcoB LICHTpanbHOU A3uM B YCIOBUSX H3MCHCHHS
KJIUMaTa, pa3padoTka METOAOB VIIPABICHHUS BOJAHBIMH PECYPCaMH; CO3AAHUE TCOHH(POPMALIMOHHBIX
CHUCTEM U MAaTCMATHYCCKOS MOJCIHPOBAHHE BOMOXO3MUCTBCHHBIX KOMILICKCOB, BOJAHOC COTPYIHH-
YECTBO B TPAHCTPAHUYHBIX 0ACCCHHAX MOA3CMHBIX U MMOBSPXHOCTHBIX BOJ;, SKCTPEMATBHBIC THAPOJIO-
THYCCKUE SBACHUS. PCINICHUE MEPEUMCICHHBIX MPOOJACM UMEET MCKIIOYUTEIBHO BAKHOC 3HAUCHHUC B
CTPATETUH COLMATBHO-IKOHOMHUYCCKOTO PA3BUTHS M OOCCICUCHHS MOJUTHUYCCKON CTaOHIBHOCTH H
JKONIOTHUCCKOM Oe3onacHoCcTH 00mupHOro LIeHTpanbHO-A3HaTCKOrO PErHoHa.

COOpHHUK TPEACTABIACT HHTCPEC /IS IMHUPOKOTO KPyra CICIHAIUCTOB, 3aHUMAIOIIUXCS PeLIc-
HUEM MPOOIEM B 00/1aCTH OLCHKHU, POTHO3A, UCIIOIB30BAHUS U YIPABJICHUS BOJIHBIMUA PECYPCAMHU.
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BJIMAHUE UBMEHEHUA KIIMMATA
HA MMOBEPXHOCTHBII CTOK B PECITYBJIHUKE KA3BAXCTAH

Temnepamypa MeH HaybIH-UAULLIH KTUMAMmMbIK eseepicmepitiy acepinen Kazaxcmauoagvl 6emxi a2viH-
ObIHbIY OUHAMUKACHL MANOaHObL. Aymar OOlbIHUG MeMNepamypa MeH JICaybIH-UAuLbIH 632epicmepinoe cuH-
XPOHOBLILIK JiCaHe o3apa bipizoinix boimazanovixman Pecnybnuxanely 6apavlk aymagsl 60ibiHuta 6emxi agvli-
ObIHBIY KIUMAMMbIK 032epicmepine OOMnCaMm xHcacay MyMKiH emMec, ap anan 60HbIHuA agbiHOb MeH KIUMAmmblK
o32epicmepoily, OUHAMUKACKING Hceke mypoe manday icacany kepex. Mbvican peminoe JKailvix o3eHi anabul
OOUBIHULA A2bIHObL ©32ePICMEPIHIY OUHAMUKACLIHA Manoay dcacaivin, 2040 dcvinza Oetiinei kesenee Oeliin azvli-
Obl 032epicmepiHiy cyenapuiii Kypacmuipbinosl. Apuomi 30HA0a2bl 63¢H AbIHOLIIAPLIHLIY KIUMAMMbIK 632epic-
mepee eme ce3iMmal eKeHi Kopceminoi.

Ipoananuzuposana OUHaMUKa NOGEPXHOCHHO20 cmoka 6 Kasaxcmane noo @nusHuem KiuMamuyeckux u3-
MeHeHuil memnepamypel U 0ocaokog. Iloxasano, 4mo & cei3u ¢ OMmcymcmeuem CUHXPOHHOCIU U CO2NACOBAHHOC-
My 8 UBMEHEHUX MeMIepamypbi i 0CAOKO8 N0 MePPUMOPUY NPOSHO3 KIUMAMUYECKUX USMEHEHUT NOBEPXHOCH-
HO20 cmoxa no eceil meppumopuy Pecnybnuxu HegosMoiceH, He0bX00UM AHANU3 KIUMAMUYECKUX USMEHeHUT U
OUHAMUKY CIMOKA 0N Kadxcoo2o baccelina ¢ omoenvhocmuy. Ha npumepe bocceeiina p. Vpan (OKativix) gvinonmen
ananuz OUHAMUKY U NOCMpoeH cyeHapuii usmenenus cmoxa Ha nepuoo oo 2040 e. Iloxazana evicoxas 4yecmeu-
MENLHOCb NOBEPXHOCMHO20 CHIOKA peK apUOHOI 30Hbl K KTUMAMUYECKUM USMEHEHUIM.

The dynamics of surface runoff in Kazakhstan under the impact of climate change temperature and preci-
pitation analyzed. It is shown that in the absence of synchrony and coherence in the climate changes in tempe-
rature and precipitation throughout the territory of the Republic for the forecast of climatic changes in surface
runoff it is necessary to analyze the climatic changes and the dynamics of runoff for each basin separately. For
example the analysis of the dynamics and the constructed scenario runoff changes for the period up to 2040 for
basin Ural River (Zhaiyk) was fulfilled. The high sensitivity of surface runoff of rivers of the arid zone to climate
change was received.

Beenenne PecnyGmuka Kazaxcran pacnonoxena B uenrpe Espazuiickoro matepuka (pucyHok 1)
¥ 3aHHMAET JCBATOE MECTO B MHPE IO ILIOMIAH CBOSH TeppHTOpHH (0K010 2,72 MIH KM’) HO MpH-
MEPHO IIECTOE MECTO IO BEIMYMHE MOBEPXHOCTHOTO CcTOKA. [IpHamHOM 3TOTO SABIAIOTCSA 3HAYUTEIH-
Hasl YAAIEHHOCTh TCPPUTOPHUH OT OKSAHOB, B ICPBYIO ouepeap oT ATnantuueckoro (6osee 5000 km),
U 0COOCHOCTH OOWIeH HUPKYISIIUHA aTMOC(EPHl, CIOCOOCTBYIOIINE BBIHOCY CYXOTrO TPOIMHYCCKOTO
BO3AyXa B TCUCHHE TEIIOH 4yacTH roja W BausHHI0 CHOMPCKOrO aHTHLMKIOHA B 3UMHHH NEPHOJ,
TOXKE HE CITOCOOCTBYIOLIECTO 00JAK0- U OCAAKOOOPA30BAHHIO.

B pesymprare TOMRPKO Ha KpalfHEM CEBEPO-3aIlafic U CEBEPE TEPPUTOPHH KOIMIECTBO OCAIKOB
poctraraet 400 MM unH Heckoybko Oonee mpH HUcHapseMocTH, npeBeimarmed 800 mv/rox Ha Beel
TEPPUTOPHH pecnyOnuky. TONpKO A MPEArOPHBIX M FOPHBIX PaliOHOB I0ro-soctoka u KazaxcraH-
ckoro Anrast xapakrepubel ocanku, npessimaromue 400 mm [1]. M3-3a HEAOCTATOUHOTO KOJIUUYCCTBA
0CaAKOB M PETVIISIPHOTO BEIHOCA HA TCPPUTOPHUIO PECITyOIMKH CYXHUX TPOMUYCCKUX BO3MYIIHBIX MAcc
Ha JOII0 MYCTHIHb U HONYIYCThIHb npuxoautca A0 58% teppuropun. Emé oxono 10% teppuropun
3aHATH TOPHBIMH crucTeMamu: Anras Ha Boctoke, e u XKetbicy Anaray Ha roro-Boctoke. LIeHTpans-
HYIO YacTh TCPPUTOPUH 3aHnMacT Kazaxckuii MEIIKOCOTIOUHHK, a Ha CeBepo-3anaae pacnonoxkeH HOx-
HBIM ¥Ypal ¢ ero npoA0DKEHHEM K 0Ty — MyTomkapaMy ¢ MaKCIMaTbHBIMH BeicoTaMu 10 700 m [2].

OO0wuii cpeaHUN MHOTOJICTHHI MOBEPXHOCTHBIN CTOK cocrasaser 100,5 kM. M3 HEX TONBKO
56,5 kM’ QOPMHpYETCSL HAa TEPPUTOPHH PECIYOIHKH, a OCTANbHbIE 44 KM® MOCTYNAIOT M3 COMpE-
JeTpHBIX Teppuropuii: n3 Kuras —18,9 kM°, u3 Y30exucrana — 14,6 kv’, u3 Kupruznm — 3,0 KM, U3
Poccun — 7.5 kv’ [3]. MeXrozoBasi H3MEHUHBOCTb MOBEPXHOCTHOIO CTOKA BEJIHKA. B MHOTOBOHBIE
rOJBbI OHA MOXKET OBITB B 1BA Pasa BBHIIC HOPMEL, & B MAJIOBOJHBIC — B TPH pa3a HIke HOpMEL. Kpome
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Pucynok 1 — Pacrnionoxenue Pecrry Ok Kazaxcran B CeBEpHOM IO MAPUHA

TOTrO, BENHMKA W BHYTPHUIOJOBAsS acUMMETPHs B pacnpeacincHmu ctoka. o 90% cToka CTemHBIX pek
MPUXOAUTC Ha BECCHHUH mepuod U a0 70% cToka TOpHBEIX PEK — HA IETHHUH. Y AENBHAs BOJO-
obecreucHHOCTh B Kazaxcrase cocrasisier 37 THIC. KM/KM, HIIH OKOJIO 6 THIC. M° HA OJHOTO KHTCIIS B
roa. 1o camasg Hu3kas odecrnedeHHOCTH cpeau Beex ctpaH CHI'. Ilo cytu, Bce otpacim xo3sicT-
BCHHOH JCATENBHOCTH B PECIyOIMKE HCIBITHBAIOT HEAOCTATOK B BOJE, & A HEKOTOPBIX, HAIPHUMED
IS CEMBCKOTO XO34HCTBA, HEJOCTATOK BOABI SBILIETCS OTpaHU4CHUEM 1 passutud. ObecneucHue
HACCNCHMS, CCIBCKOTO XO3AHWCTBA W MPOMBINUICHHOCTH BOJAOH HCOOXOAWMOIO KaueCTBA SIBISCTCS
BaKHEHIIEH cTpaTeruueckoi 3ajauc A1 rocy JapcTaa.

CornacHo orieHKaMm, BBHIMOTHEHHBIM poccuiickuM [TH B Hauane ACBIHOCTBIX T'OAOB IMPOIUJIOTO
BCKA, CPCIHUA MHOTOICTHHM CTOK omncHHUBANCA B 126.0 KM, U3 KOTOPBIX MECTHBIH CTOK COCTaBJISLI
66,8 kM’ 1 59,8 kM’ — TpancrpanuuHbi. CeJ0BATEIBHO, TTOBEPXHOCTHBIH CTOK YMEHBIIHICS 33 3TO
BpEMs TIPHMEPHO Ha 25,3 KM’, M3 KOTOPBIX MECTHBIH CTOK CHH3MICA Ha 10,3 KM M TpaHCTPAHIIHBIH —
Ha 15,2 xv’. TIpUuMHAME TAKOTO M3MEHEHHS CTOKA HPHHATO CUHTATh KAK MHTEHCH(DHKAIIO
XO3SUCTBCHHOM ACIATCIPHOCTH, 0COOCHHO B 3apyOeskbe, Tak u uamMeHeHne kinmara. OTcooga ciaeayer,
YTO OLICHKA BO3MOKHOT'O H3MCHCHHS CTOKA Ha OIIDKAMIINE JCCATUICTHS HA TCPPUTOPHH PECITYyOIHKN
B CBSI3U C UBMCHCHHEM KIIMMATa OUCHb BaXKHA. DTOH MpodIeMe U MOCBALICHO HAIIC HCCICI0BAHHC.

[IpencraBnsmoce Hanbonee weaecooOpasHBIM MPUACPKUBATHCA CICAVIOMIETO MOPSAKA HCCIC-
JOBAHUH:

Ha mpuMepe OacceiiHa pekd Ypasl BBIIONHUTh AHATIH3 KIMMATHYCCKUX KOJICOAHUH BPEMEHHBIX
PAAOB TEMIIEPATYPHI H OCAJKOB B TEUCHHWE NPOILIOrO BEKA M OIECHUTH YyBCTBUTEIBLHOCTh IOBEPX-
HOCTHOTO CTOKA K TAKHM KOJICOAHHSIM, HAHTH COOTBETCTBYIOLINE KOTHYCCTBEHHBIC CBA3H;

3aTeM HOCTPOWTH CLCHAPHH KIHMATHUCCKHUX M3MCHCHHH TEMIIEPATypHl M OCAJKOB Ha OmIpKaii-
LINE JCCATUIICTHS AN GacceiiHa peku Ypan Kak MpeaiaracMbeli MPUMEP aHATOTUYHBEIX PACUETOB IS
apyrux 0acceiHOB;

Janee, IOCTPOUTh CHEHAPWH H3MEHEHHS TEMIIEPATyYPhl H OCAJKOB M BCEH TEPPUTOPHH pec-
myOnuKy;

OIICHWUThH B NPHHITUIEC BO3MOKHOCTH IPOTHO3MPOBAHMA IOBEPXHOCTHOTO CTOKA IO BCEH TEppH-
topnu Kazaxcrana;

HA OCHOBC O’KHAACMBIX KITUMATHYCCKUX U3MCHECHUH TEMIICPATYPBI M 0CAIKOB CACTATh OOIIHUC BhI-
BOJBI OTHOCHUTENNBHO JHHAMHKH IOBEPXHOCTHOTO CTOKA TIOJ BIMSHHEM KINMAaTHUECKUX N3MEHEHHUH.

Marepuans! u Metoanl Jannvie. B paboTe HCONB30BaHbL, MPEKAEC BCETO, OPULMATBHEIC JaH-
Hele HarnponansHo# rugpomereoponoruueckoi cnyx0Opl Kazaxcrana o cpeIHHX MECSAYHBIX TEMICpa-
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Typax W KOJMYECTBE OCAAKOB MO CTAaHIMAM B TEUCHHE JBAANATOTO BEKA M IO HACTOAIICE BPEMI.
Kpome kazaxcranckux ObLTH HUCMONB30BaHbl TaKke JaHHBIC Mo fory 3amagHoi Cubupu u HOxHoro
Vpana. Bee ncxoaapie JaHHBIE MPOIIIN CTPOTHI TEXHUIECKUH M KPUTHIESCKHH KOHTPOIb. Mcmonbs3o-
BAJIMCh TAKKE PE3VIbTATHl HECKOIBKUX 3KCICIULUOHHBIX UCCICIOBAHUH, BHIITOTHCHHBIX B OacceiHe
p. Ypan Ha Teppuropun Kazaxcrana, n miobe3HO HaM MPEAOCTABICHHEIC.

Memoowt. Tlpyn n3ydeHHH BPEMCHHOW NUHAMHKH TEMIIEPATYPHl H OCAIKOB MBI ANIMPOKCHMH-
POBAIH HAIIM PsLABI HOIMHOMOM IIECTOH CTENEHU, KOTOPBIN, C OAHOH CTOPOHBI, XOPOILIO CIVIAXKUBACT
BPEMEHHOM psJ, COXPaHss, OHAKO, KIMMATHIECKHAE SKCTPEMYMBI, a C APYTOH — TIOJIMHOM JAOCTaTOYHO
YYTKO pearupyer Ha M3MCHEHHC 3HAKA AMHAMHKH BCETO 33 HECKOIBKO JeT. OTHOBPEMEHHO C ammpoK-
CHUMAaIMed BPEMEHHOTO Psfa TIOIMHOMOM IIECTOW CTENEHH MBI ITHPOKO HCIIOIB30BAIM TapPMOHH-
YECKUH aHaNIN3 PAJOB, KOTOPBIH, KaK M3BECTHO, MOAPA3YMEBACT PA3IOKEHHE UCXOJHOTO BPEMEHHOTO
psiaa HA TPUrOHOMETPUUCCKUE GyHKIMH [4].

Ecnu momuHOM 1IECTOl CTENCHN CrIaKHBAacT BPEMEHHOH psa, OBICTPO pearupys Ha TCHACHLMU B
€ro AMHAMHKE, TO TAPMOHHKH XapaKTCPU3YIOT BHYTPCHHIOK CTPYKTYPY paxa. Kaxayro U3 rapMoHUK,
N0 KpaHEU Mepe, OCHOBHBIX, NPUHATO HHTCPOPETUPOBATh KAK PE3YyIbTAT BO3ACHUCTBUS ONPEACIICH-
HoU rpynnsl ¢akropos. Her ocHOBaHuMi cumtaTh, uTo (HAKTOPHI, CYLIECCTBOBABIINE B mporecce (op-
MHpPOBaHHUS KJIMMaTa paHee, BAPYT UCUE3HYT.

CoBnaJcHre HANPABICHHUH aNMPOKCUMHPYIOLICH THHUN U JUHAMUKHA CYMM aMILIHTYJ OCHOBHBIX
TApPMOHHK TMOKA3bIBACT, CAYUANHHBI JTH AMPOKCUMHUPYEMbIC H3MCHEHHS WM OHH OOYCIOBICHBI XOA0M
OCHOBHBIX TAPMOHHK.

Pe3ynbTaThl HecienoBanmii B 6acceiine pexu Ypadn. I uoponozuueckuii pexicum. B nocneanne
JECATHICTHS TIPH OTPEICICHNUH €CTECTBEHHOTO CTOKA p. Ypal M €ro COCTaBIAIOIMNX MMEIOTCA 3Ha-
YUTEBHBIC TPYXHOCTH, OOYCIOBICHHBIC BIUSIHHEM HA €TO BEIMUYHHY XO3MHCTBCHHOH ACATCIBHOCTH.
ITosToMY BOCCTAaHOBICHHC CCTCCTBCHHOTO CTOKAa P. Ypan Ha rpanune ¢ Poccuiickoit deacpanmeii
npeacrasisger a8 PecnyGmukn Kazaxcran BakHeHinee 3HaUCHUE NMPH PELICHUH BOIPOCOB COBMECT-
HOTO HCITONB30BaHUS BOJHBIX PECYPCOB PacCMaTPHUBAEMOM TPaHCTPaHUIHOM pekH [5-7].

Boccranosnenue ecrecTBeHHOro croka p. Ypan B crBope r. OpeHOypra mpoBOIUIOCH HaMU
myTeM MpubaBICHNA K HAOIIOACHHOMY OBITOBOMY CTOKY BEITHYMHBI 3200pa BOABI HA XO3SHCTBCHHBIC
HY>KIBI B €T0 Gacceiine B pazmepe 25 M°/c B o cormacHo [5] u ap.

CymMapHelii nputok Bogsl n3 Poccnu mo p. Ypan oueHHBAacTCS Kak CyMMa CTOKa PeK Ypam —
r. OpenOypr, Cakmapa — ¢. Kaparana (Cakmapa), lllaran u ap. CpeaHee MHOTOJICTHES 3HAMCHUE CTOKA
3TUX TIPHTOKOB PaBHO 8674 MitH M°, 13 HEX 4510 MmH M mocTymaroT 1o peke Ypan u 3312 mun m° —
nmo pexe Cakvapa. 3a mepuox roOaTbHOrO MOTCIUICHUS KiauMata, T.€. ¢ 1980 r., BogHbIC pecypchl
HCCIICAYCMOro paiioHa yBeTHUMInHCh B cpexaeM 10 10,8 kv’/rox, mwmm Ha 10% MO CpaBHCHHIO ©
nepuogoM 1936-1977 rr. Ha teppuropun Poccun dopMupyercs oko1o 8.5 KM/TOf CTOKa, a B
npeaenax PecryGauku Kasaxcran — 10 1,6 kv'/ro.

Crox nepuoga 1974-2007 rr. Mano OTIMYACTCS OT MHOTONETHETO. B cpeaHeMaIoBOAHBIC TOIbI
75 % 00eCIeueHHOCTH TIOCTYILIEHHE BOBI ¢ TeppuTopuu Poccun ymenpmaetcs g0 6024 maa m°. B
Oo4YcHb ManoBogHbIC roAbl (97 % obecneueHHOCTH) TakWE PECYpChl HA 3TH MOMCHTHl BPEMCHH
coctaBsroT 2349 1 3280 MIH M’ COOTBETCTBEHHO [5.6].

Ha Gecnputounom 587-xumometpoBoM yuactke oT mocta «Kymym» no mocra «Maxamber»
BEJIHYMHA CTOKA ¢ o0ecteueHHOCThIO 50% cHikacTes Ha 24%, T.¢. B cpeanem Ha 4% ua 100 kM, u co-
craBmict B cpeanem 6500 maH M. B MaloBOIHBIC TOABI BEIMYMHA CTOKA YMEHBIIACTCA C
o6ecneucHHOCTRIO 735 Y% 10 5456 MmH M 1 ¢ obecneucHHOCTBI0 97 Y% 10 3006 Mt M [7]. Ha 118-ku-
JIOMETPOBOM y4acTke oT rmocta «Maxamber» 1o ['ypbea (ATbipay) cTOK yMeHbIIACTCS Beero Ha 3—4%.

Ilpm 3aperymupoBaHHOM CTOKE PEKHM YCTAHOBHUTH CBA3b MEXKAY KOIWYECTBOM OCAIKOB, BBITIA-
JAIUX B e OacceliHe, W BENMYMHONW CTOKA OYCHB CIOXKHO. BOOOXpaHWTHINA CraXkKHBaKOT €CTECT-
BeHHbIe KoneOanus croka. [lostomy TmarenpHOMY aHamu3y OBIT MOABCPIHYT NMEPHOA HE 3apery-
JUPOBAHHOTO CTOKA. 3a TAakoH MepHoA cToKa P. Ypana HmpHHATO cuuTarh psax xo 1958 r., koraa nHa-
4aJ0Ch 3anogHeHNE MPUKIMHCKOTO BOJOXPAHWININA MHOTOJIETHETO PETYINPOBAHI, 3aBEPIITHBINCECS
B 1966 r. IlomHbIiii 00beM BOAOXPAHUIULIA COCTABISET 3,26 KM3, a HOJIC3HBIH — 2,8 kM. MHOronetHee
PEryIHPOBAHKE CTOKA 00CCIICUMBATIOCH C TAPAHTHPOBAHHON oTaaueii Boel 10 0,5 kv’/rox, mm 15,1 m/c.
[Toz:xe OpuH MOCTpOCHB! Takke BepxHeypanbckoe m MarHHTOropckoe BOJOXPAHUIHINA MEHBIICH
EMKOCTH. B MHOTOUHCIEHHBIX BOIOXPAHIIHINAX POCCHH aKKyMyTHPYETCs A0 3,5 KM® BOIBI.
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Hamu ycraHOBNICHO, 9TO B YCIOBHAX INIOOATBPHOTO MOTEIUICHUS MPOH30LLIN 3aMETHBIC BHYTPH-
T'OJIOBBIE TIEPEPACTIPEACTICHHS BEJIMINH CTOKA, a IMEHHO YBEJIMYHICS CTOK B OCEHHE-3UMHHI NIEPHOJ,
YTO 3aMETHO CHH3UJIO M3MEHYHUBOCTE FOAOBBIX €ro 3HaYcHUU. M3MeHUnBOCTh CTOKA B patione Open-
Oypra panee ouenusanack C,=0,86, a B HacTosmee BpeMs Mbl TOTYYHIH Bearmauny 0,55.

B crBope mocra «Kymym» cpegHHIl M3 rOJOBBIX MaKCHUMAIBHBIX PACXOJOB BOJBI CHH3HICA
IIPUMEPHO BABOE, a CTAHAAPTHOE OTKJIOHEHHE — mouTH B 2.5 paza. Hammumne Upukimackoro Bomgoxpa-
HHITUINA — HE CIUHCTBCHHAS NMPUYMHA YMCHBILICHUS MakcHManbHOro croka. C cepeauHbl ceMuze-
CATBIX TOJOB ABAILATOrO BEKA HAYANIOCh INIOOANBHOE MOTCIUICHHE, M 3TO CKA3alIOCh HA BEIMYHHAX
CTOKa peK Yparbckoro xpedTa.

C BBemenueM B crpod MpHKIHMHCKOTO BOXOXpaHWUTUINA TpaHCHOPMALIUA MaKCHMATbHBIX
Pacxoa0B BOABI CTaja eiie 0obIncii. PacueTsl moka3sBarOT, YT0 Nociae 1974 r, T.¢. Mo 3amoTHCHHUN
BOJOXPAHUIIUINA, MAaKCHMAJIbHBIH pacxon obecmeueHHOCTRIO 1% Ha yuactke Kymym—Tomomu
CHIDKaeTcsa co ckopocThio mpumepHo 11% na 100 xm pycra. Ha yuactke ot mocta «Tomomm» 1o
ATtripay (118 kM) cpeaHee CHIDKCHHE MAKCUMATBHOTO CTOKA COCTABIACT Beero 3,3%.

ITocme 1974 r. MakcUManbHBIA YPOBEHD BOABI BAOJb BCEH PEKHM TOYKE YMEHBIIMICS, HA OTACIb-
HBIX y9JacTKax CHIDKeHHe npesbimaet 2 M. [lofima pexn crana 3aTammmBaTeCs 3HAUUTENBHO pexe. s
OLIEHKH IHPHWHBI PEKH HWCIIONb30BAINCH JAHHBIE THAPOMETPHUECKHX TIOCTOB, 4 TAKXKE JAHHBIC pAna
SKCTICTULIMOHHBIX 00cneaoBaHui moiimbl. [lupHHa 3aTOIUICHHUS 3aBUCHT OT MOP(OIOTHH TMOWMEL.
Hmxe Ateipay pycno pacmmpsercs ot 200 go 300-500 M B HacTosIIEee BpeMs, XOTS 1O JAHHBIM, IMO-
JVUEHHBIM J0 CEMHIECATHIX TO0B, B HIDKHEM TEUCHHH IOKMMA 3aTOILIANAch Ha 6—8 KM, a MecTaMH 10
15 xm [7].

Cosnanvie MpUKITUHCKOTO BOJOXPAHWIMINA 3HAYHTEIBHO HM3MCHHIO PEKHM MaKCHMATIbHBIX
YPOBHEH W PacXOJOB BOABI B HIDKHEM TEUECHHH p. Ypals, CHU3HWB yTPO3Y 3aTOIUICHHUSA TEPPUTOPHH.
MaxcumManbHBIC PACXOABI BOABI MPH 3TOM COKpaTtwinch B 1,5-2.0 paza. Ckazanoch Takke MOTCINICHHE
KIHMMAaTa, IPOSBUBIICECS B OCHOBHOM 4epe3 MOTCPH HA MCMAPCHHUE W HH(HUIbTPaLUio BOOIb pPycia, a
TaKXKE B YBEIMUCHHH 3200pa BOABI H NOCICAYIOIIHE TOTCPH.

AHanuz knumMaTudeckux axropos. Tennepamypa u ocadku. Ilpu nccne0BaHIN 3aBUCHMOC-
TH BEJIMYUHBI CTOKA OT KIMMATHYCCKUX VCIOBUH MPEACTABISIIOCh HCOOXOANMEIM CHAYAIA TOMBITATh-
€Sl HAWTHU CBA3b MEXKIY KOTHYCCTBOM OCAJTKOB, BRINAJAIOIINX HA TEPPUTOPUIX (OPMUPOBAHUS CTOKA,
W BEIMYHMHOW CTOKA. s 3TOro Mbl MONBITATHCH MPUBICYL AaHHbIC cTaHuUH Y dbi, CBepanoBcka
(ExarepunOypra), Marautoropcka u Op., paclofOKCHHBIX B paoHax ¢dopmupoBanus croka. Okasa-
JOCh, OJHAKO, YTO Ha OQHUHANBHBIX CAaHTaX TEPPUTOPHANBHBEIX YIPABICHHH THAPOMETECOPOIOTH-
YECKHUX CIYXKO TaKue NAHHBIC, T.C. BPEMCHHBIC PSABl TEMIIEPATYPHl U 0cagKoB 3a XX BCK, HMCIOTCS,
HO BCE OHM IO Pa3HBIM NPHUYIHHAM cOoAep:Kar nporycky. [Tosromy 1 aHanM3a yCIOBHH MBI HCTIOIb-
30BaNH JaHHBIE ABYX cTaHIUH «Ypambck» u «Kocramait», pacronosxeHHBIX Ha Tepputopun Kazax-
CTaHa, HO OHM3KO K perronaM opmuposBanus cToka. CraHius «Ypanbek» OIH3Ka K 3anaTHOMY BOJO-
cbopy, a cranmusa «Kocrtanaii» — x Boctounomy. [lockonpky cranummu «Ypaneck» u «Kocranaii»
HAaXOJATCA AOCTATOYHO ONHM3KO K paloHaM BOAOCOOPOB, TO OHH JOJDKHBI JOCTATOYHO XOPOLIO OTpa-
JKaTh KpymHOMACITAOHBIC METCOPOIOTHICCKHE YCIOBHS (POPMUPOBAHUS CTOKA 3allaJHEE H BOCTOYHES
HOxuoro Ypana. o ananuza Ml BeiOpaiu nepuoa ¢ 1932 mo 1958 r., xoraa cTok p. Ypan He Obin
CIIE 3aperyIupoBaH. 3areM OBLITH BBIYHCICHB TOJOBEIC CYMMEBI OCAIKOB IO JBYM CTAHLMAM, MOCIC
4yero ObLI MOCTPOSH KOPPEILMOHHBIA IpadiK CBA3W MEXKIY CYMMApPHBIMH OCaAKaAMH W BEIUYHHOU
cToka p. Ypaxa B parione nocta «Kymym», T.€. yxe Ha Teppuropun KazaxcTaHa, HWKE BIIaJCHUS PH-
toka p. Cakmapa (pUcyHOK 2).

U3 pucynka 2 MOXHO BHAETH, UTO MEKAY KPHBBIMH CYMMapHOTO KOJIWYIECTBA OCAAKOB M CTOKOM
p. Ypan uMeeTcs HEmIoX0e COrjacoBaHUE, OCOOCHHO B TOABl MaKCHMalbHBIX cTOKOB. Cienosa-
TCJPHO, BBHIOOP CTAHIHI, MO 0CAJKaM KOTOPBIX MbI M3y4aeM MPOLECCH B 00OuX paiioHax (opmu-
POBaHMA CTOKA, OKA3aJICs yIATHBIM.

Haubompimmii cTOK MMeEET MECTO, KOTAA HAa O0CHX CTAHLMAX BHIIAJACT MAKCUMAIbHOC KOJIH-
4eCTBO 0CaAKoB. CpadaThIiBACT TAKKE MOAMEUCHHAS B [8] 3aKOHOMEPHOCTD, YTO MOC/IC MAJIOTO KOJIH-
YecTBa 0CAIKOB B OacceiiHE PE3KUI UX POCT HE MPUBOJUT K TAKOMY K€ YBEIHUCHHUIO CTOKA, TaK Kak.
YacTh OCAKOB YXOAWT HA VBIAKHEHHE NIOYBHI, HATIOJIHEHNE 03€p, BIAIUH U Ap.
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Pucynok 2 — CpaBHeHHe CyMMapHBIX T'OJIOBBIX 3HAUCHUE 0Ca/IKOB CTaHIMil « Y pansck» U «KocTaHain)

H pacxo/ia BOJpI p. Ypai (rocT «Kymmym»)

JluHeWHBIH TpeHA CYMMapHOTO KOJIMYECTBA OCAAKOB Ha CTaHIpLIX «Ypamsck» U «Kocranai»
VKa3bIBACT, YTO UMEET MECTO HUX 3aMETHBIH POCT (YPaBHCHHE PETPECCHU NMPUBEACHO HA PUCYHKE 2).
ITO XOPOLIO COTNACYETCs C UCCIEAOBAHUAMM [3], COTNACHO KOTOPBIM CTOK TOXKE YBETHUHICA.

JHunamurka cmoxa. [ance ObLTH WCCICIOBAHBI CBI3H MCHKIY BPEMCHHBIMH PSIIAMU OCAIKOB H

Temmneparypel B 3amamgHoM Kazaxcrane, ¢ OJHOU CTOPOHBL, U KOJCOAHUSAMH CTOKA PEKH Ypam — ¢

JPYTOM.

Bpemennoit xoa pacxoga Boael Ha ctaHimy «Kymym», pacmosnokeHHOH IMOYTH Ha BXOAE PEKH
Vpar va Tepputopuro Kazaxcrana, nokaseisaet, uto 3a 1921-2007 rr. 3HadeHns rogoBoro pacxona

BOZbI M3MEHTHCH OT 89,1 10 800,0 M’/c (prcyHOK 3).
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PucyHox 3 — BpemeHHo# X0/1 pacxo/ia BOJBL p. Ypall U cpejiHeil TeMIiepaTypsl BO3TyXa 3a TeIUIbIH IIepHo;T
Ha MC «Ypaibck», pacCUMTaHHbIN 38 CKOJB3SIIMH IS TUICTHUI TIEPUOI.

— — — — pacxo1 Bojpl p. JKalbIK; — cpejHsisL TeMIIepaTypa Bo3/yXa 3a TelUIblii iepro ; Ha MC «Ypaibscky,

paccunMTaHHAas 3a CKOJB3SINHIN TPEXJICTHUIH ITIePHO T, —— JIMHUS TPEH I CPeHEH TeMItepaTyphl BO3/yXa

3a TEIUIbI IepHoJI, — — — — JIMHUS TPEH/Ia Pacxo/ia BOIbI
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MoskHO 3amMeTHTD OOJIBIIYIO €r0 U3MEHYHBOCTE OT roja K roay, ocodenno 10 1973 r. [pu stom
MIOJITMHOMUATBHEIN TPCHI MOKa3beBacT, uro okomno 1930 u 1977 rr. mMenu MECTO KIUMATHUCCKHUC
MHHHMYMBI 0CaaKoB, a okosno 1950 u 1998 rr. — kammatnueckue mMakcumymsl. C 2003 mo 2007 r.
OTMEYAIIOCh YMEHBIIEHHE PACX01a BOBIL.

Ha pucynke 3 mpeacraBieH BpeMEHHOH XOJ pacxoaa BOABI p. Ypal M CpPelHEH TeMIepaTypsl
BO3ayXa 3a Teruelid epuoa Ha MC «Ypanbck», pacCUNTaHHBIN 32 CKONB3ALINN TATHICTHAH ICPUO,.

N3 pucyHka 3 BHOHO, 4TO HMEET MECTO OOpaTHAS KOPPETIALMS, 2 IMEHHO MOBBIIICHHUIO TEMIICPa-
TYPHI BO3AYXA COOTBCTCTBYCT YMCHBIICHHUE pacxona Boabl, ¢ 1941 mo 1957 r. moHWKCHHUIO CpeaHEH
TEMIIEPATYPBl BO3AYyXa COOTBETCTBYET VBEIMYEHHE PacXoda BOABI. BBIMHCICHHAsS KOPpEIAHMOHHASL
CBA3b MEXKAY CTOKOM M TEMIIEPATYPOH BO3AYXa 32 TEIUIBIM MEPHON AT CTAHINHN « Y PaTbCK» IOKa3ana,
YTO Takas CBiA3b ciadas, KO3(QUIHECHT KOPpEeIIuun cocTaBmieT Toabko -0,30. 3aMeTrM, 4TO HpH
OTIPEACICHUH KOPPETALNOHHOMN CBA3M MEXKIY TOXOBBIM PAcX0J0M BOJBI M TEMIIEPATYpPOH BO3AYXa 32
TeruIbli nepuo Obutn yaaneHsl HauampHbie (1926—1930 rr.) u xoneunsie (1999-2003 rr.) mats ner,
YTOOBI HCKTIOYUTD BIMSHUC HEOMPEACICHHOCTH, XapakTePHOH /11 KOHLIOB BPEMCHHOTO Psiia.

Meskay rogoBoll CyMMOW OCagKOB M PacxoJoM BOABL P. Ypan HaOmomacTes 0ojee TeCHas CBA3b,
HO KOPPETSIMOHHAA CBA3b NMPsAMasd, UTO BIIOJHE €CTECTBEHHO. Tak, BPEMEHHOM XOJ rOJOBOH CYMMEI
ocankoB Ha MC «VYpameCk» HOBTOPSET XOJ PacXoJa BOABI JAAXE NPH KOIHUYECTBE OCAIKOB,
PACCUUTAHHOM 3a CKOIB3AIIUH TPEX- U MATHICTHHN NEPHOA (PUCYHOK 4).
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----- MonuHomuanbHaa (pacxog, p. Halbik) MonuHOoMMUaNbHaA (ocagku Mc. Ypanbek)

Pucynok 4 — BpeMeHHOIH X0/]1 pacxo/ia BOJBL p. Ypal U FoJOBOM cyMMBI ocagkoB Ha MC «Ypalbek»,
paccuUMTaHHBIN 3a CKOJIB3IIMA I TUIIETHUHA TIEPUO]T

Hckarouas Havamo U KOHEL PAAOB, MBI MOXKEM KOHCTATHPOBATBH, YTO HA BCEM UX MPOTSKCHHUN
pAx pacxoda BOIBI MOBTOPSECT BPEMECHHOW XOJ KOJIMYECTBA 0caikoB. [1o3TOMy BpeMEHHOW psix
KOJIMYCCTBA OCAIKOB, TaK XK€, KaK U BPEMCHHOU PsA TEMIIEPATYPEHL, XOPOIIO OTPAKAET BPEMEHHOH X0
CTOKa, U B 33Ja4aX MO OLCHKE U3MEHCHUS CTOKA MOJ BIIHSIHUECM II100aTbHBIX H3MCHCHHH KITUMATA, IO
KpaliHeH Mepe, HA YPOBHE OOIIMX OLCHOK, 3TH JAHHBIC MOKHO HCIIOJIb30BATh, HE MPUOCTas K APpyrou
nH(pOPMALIUH.

AHaT3UPYs YHUCTO KAYSCTBCHHO BPEMEHHOM XOJ Pacxoa BOIbI U TEMIICPATYPhI (CM. PUCYHOK 3),
a TAIOKE Pacxoaa BOIB U OCAAKOB (CM. PHCYHOK 4), HENb3sl HE OTMETHTB, UTO B MEPBOM CIY4ac HMECT
MECTO HEIUIoXas oOpaTHas, a BO BTOPOM — IOJIOXKHTEIbHAS CBI3b. B CBA3M € 3TUM MBI MOTBITATHCH
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OLICHUTBb TECHOTY CBS3H MEXKIY CITIAKCHHBIMHA BPEMCHHBIMH PSIAMH PacXoAa BOABI H TEMIICPATYPH U
pacxoja BOABI U OCAAKOB.

s 3Toro mapamMeTpsl COOTBETCTBYIOIINX BEIMYHH CHUMATHCE HAMH CO CTTIJKCHHBIX KPHBBIX. B
3TOM chnydac Ko3(pPUIHEHT OTpUIATEIBHON KOPPETALMH MEXKIY PAcXOAOM BOABI U TEMICPATYPOH
Bo3ayXa B Ypaubecke yeemmuamiacs 1o -0,68, a ko3QPHLMCHT MONOKHUTEIEHOU KOPPEISLUN MEKIY
Pacxoa0M BOABI H KOTHIESCTBOM 0CaIKOB B Y panbcke Bo3poc 1o 0.87. KoadduuueHtsl qeTepMUHALIN
pasabl 0,46 u 0,66 cootBetcTBeHHO. [TpH MOHMKXEHHH (POCTE) KIMMATHUIECKOH Temmepatypsl Ha 0,5°C
PACXO BOJBI YBEIMUHBACTCS (TIOHIKACTCS) MPUMEPHO Ha 60 M/C, a IPH yMEHbLICHHH (yBEIHUCHHI)
KOJHYCCTBA 0CAAKOB Ha 10 MM/roJ pacxo BOABICOKpamacTes (yBemuanpaercst) Ha 20 M/c.

Taxum 00pazoM, HECMOTPS Ha OTHOCHTEIBHO HHU3KYIO KOPPCJLHMIO CKETOJHBIX BEJIUYHH pac-
XOZAa BOABI C CKETOJHBIMH BETHUYNHAMHU TEMITEPATYPBI BO3AYXa H OCATIKOB, KOPPEIHILHS CIIIAKEHHOTO
X0Ja pacxoda BOABI ¢ TEMICPATYPOH M OCOOCHHO ¢ ocagkaMH B YpalbCKe BhicoKad. Ilockombky
KIUMATHYECKUMU KONMCOAHUAMH MPHHATO CYHTAThH CTIAXKCHHBIC OTKIOHCHHS OT CPEIHUX B TCUCHHE
8-10 nmer, To moMyUCHHBIC HAMH CBA3U BIOJHE MOAXOAAT IS HCIOIb30BAHUS B KIHMATHUCCKUX
OLICHKAX.

OucBunHa, BBICOKAS YYBCTBHTCIBHOCTh CTOKA AAXKE OT CHA0BIX KIMMATHYCCKUX KoneOaHUi
TEMIEPaTyprl H 0caakoB. OKa3anoch BO3MOXKHEIM BBIYHMCINTh KOJTHMYICCTBCHHO BEIMYUHY CBS3H: NPU
NOHMKEHHH (POCTE) KIMMaTHIeckoi Temmeparypsl Ha 0,5°C pacxos BoAbl yBeTHumMBaeTcs (MOHH-
KACTCsI) IPUMEPHO Ha 60 M’/C, a PH YMCHBIICHHH (YBEIHUCHHH) KOIMUECTBA 0CAAKOB Ha 10 MM/Tox
pacxoa Bogbl CHukaeTcs Ha 20 M/c. DKCTPEMyMbI B OCPEIHEHHBIX BPEMEHHBIX PAIAX OCAAKOB U
CTOKa B 30HE ero (JopMHPOBaHMS HAOTIOJAIOTCA TIOUYTH OJHOBPEMEHHO, B POTUBO(dase.

AHAJOTHYHEIA aHATU3 B3aMMOCBA3CH MEXKIY TEMICPATYPOH BO3AYXa U CTOKOM, OCaAKAMH U
CTOKOM MBI BBIIOJHHIIH TAKXKE AN CTAHUHU «ATHIpay», PacnoioKEHHOH B ACIbTE P. Ypal, HO ViKe
JAHHBIC PacXoJa BOABI OBLIM B34THI HaMH Mo craHimu «MaxamOeT», pacmoNOKeHHOH psSaoM ¢
ATrIpay (PUCYHOK 5).

BpemeHnHoOH X0 rog0BOro cToka B AThipay MPaKTHUCCKH MOBTOPSIET XOJ CTOKA B Ypanbcke. ITO
MOATBEPIKAACT TE3UC O TOM, UTO HA YYACTKE OT Ypaibcka 0 ATHIpay UMEIOT MECTO TOJBKO KAKHE-TO
MOTCPH CTOKA HA (DHIIBTPALHIO U UCIAPCHUE, OLICHCHHEIC HAMU BHILIEC, HE BIMSAIOLINE CYLICCTBCHHO HA
BPEMEHHOH X0/ CTOKA.

Q,m3/c T,°C
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Pucynok 5 — BpemeHHOH X071 pacxoa BoJp! p. JKalbIk 1 cpejiHeit TeMiiepaTypsl BO3/yXa 3a TEIUIbIH IIEpUoT
Ha MC «ATbIpay», pacCUUTAHHBINA 3a CKOJIB3SIIHI TPEXIIETHUH IIEPHO/T,
— — — — pacxoJ1 Bojpl p. JKalbIK; — cpejiHsisL TeMIIepaTypa Bo3/yXa 3a TeIUIblii riepro); Ha MC «ATsipay»,
paccunTaHHas 3a CKOJIB3SIHIN TPEXJICTHUI ITEPHO T, —— JIMHUS TPEH/la CPeHEH TeMIrepaTyphl BO3/yXa
3a TEIUTBIH IIePHOI, — — — — JIMHUS TPEH/A Pacxo/ia BOIbI
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Q, m3/c R,MM
700 + - 300
600 280
260

500 240
400 220
200

300 180
200 160
140

100 120
0 A e e 100

|
T
© o < «Q N O o <t v N o o < o0} N © o
«m < < < X9} Yo} (] [(o] [(o] N~ ~ o] o0} o] [e2] (o2 © rojbl
D » » » D D » » » » » D D D D D o
— — — — — — — — — — — — — — — — N

Pucynok 6 — BpemeHHO# X071 pacxoa BoJpl p. Kalfblk U T010BOM CyMMBI 0caikoB Ha MC «ATeIpay»,
paccUUTaHHBIN 34 CKOIB3SIIMA IIATUIICTHUN TIEPUOJI.
— — — — pacxo/i BoJpl p. JKalibIk; -rojoBoe KOIM4IecTBO 0caikoB Ha MC «ATrIpay», pacCUUTaHHOE
3a CKOMB3SIIHI IISITYIIETHUI TIEPUO T, —— JIVHUS TPEHJA 0CaJIKOB, — — — — JIMHUS TPEHJa pacxXo/ia BOJIbI

CoBMECTHBIHM aHANMHN3 BPEMECHHOTO XOJa TEMIICPATYPHEl U OCAIKOB B Y panbCke M ATHIpay MOKa-
3BIBACT, UTO DKCTPEMYMEI B HHX HC COBIAJAIOT, OCOOCHHO OCaaKH (PHCYHOK 6). MakcHMyM KOJH-
YeCTBa OCAAKOB UMEN MecTo B Ypasbcke B 1948, 1965 u 1994 rr. B ATripay MakcuMyM €ABa 3aMETCH
B 1942, 1952, 1963 rr., B TO BpeMs Kak B ATeipay ocHOBHOH MakcumyMm Obu1 B 2001 1. Takum oOpa-
30M, B AThIpay BPEMEHHBIC PAObl TEMIICPATYPbl H OCAAKOB HE KOPPEIMPYIOT C BEIHYHHOM CTOKA.
IpencraBnsamo nHTEPEC YCTAaHOBUTH IPUUHHY .

B pabotax [9-11] Gbina BeimonHeHa THIIU3ALMA Beel Tepputopun Kazaxcrana no ocoOCHHOCTAM
BPEMEHHOTO XOJAa KauMaTHdeckod Temmepatypsl. CeBepo-3ama] OTHECEH KO BTOPOMY THITY, a FOro-
3aman, rac HaxomuTcs ATeipay, — K derBepromy. CremoBareiabHO, ObUTO 3a(pHKCHPOBAHO MPUHIIH-
MUATBPHO PAa3HOC H3MCHEHHE KIMMATHYCCKOW TEMIEPaTyphl B STHX patioHax. CXOIOHBIA pe3ynsTar
mostyucH B [12] ans pationa Ajamarer.

N3 teopun oOmmeti umpkymsumu armocdepst [13,14 u ap.] u3BeCTHO, YTO PEXKHUM OCAIKOB
ceBepHee U roxkHee 50° C. II. CUTBHO PA3THYAETCS, TOCKOMBKY BAOIb 3TOM IIMPOTH PACTIOIONKEHA OCh
KIAMATHYECKOTO rpebHs napieHms. COOTBETCTBEHHO, ceBepHee 50° C. 1. MAKCHMYM OCaTKOB HMEET
MECTO JICTOM, a KokHEe (AThipay) — B BeceHHuM nepuon [4]. BexoBsie koneOaHUs MOI0KCHHS OCCH
J0KOMH U TpeOHEH (POPMUPYIOT MONOKESHUE IKCTPEMYMOB TEMIICPATYPhl BO BPEMEHHOM XOJ€E, HO 3TH
SKCTPEMYMBI B Pa3HBIX PErMOHAX HACTYMNAIOT HE OJHOBPEMEHHO, 4TO M 3a()HKCHPOBAHO B ACICHUH
TeppuTopun Ha Tumnsl B [9— 11]. Takum 00pazoM, KIUMATHICCKHUE KOICOAHUS TEMIICPATYPHI H 0CATKOB
F0’KHEE ISTHACCATON ITUPOTHI HA BETHYUHY CTOKA P. Y Pal MPaKTHUCCKU HE BIHSIOT, TaK Kak. 0061acTi
ero GopMHUPOBAHHUS PACIIONOKEHBI ceBepHee 52° ¢. m. BoctouHee U 3anannee FOxHoro Ypana.

Ces13b Kouvecmea ocadkos ¢ opmamu yupkyisyuy. 1peacTaBisaoT HHTEPEC HE TONBKO KO-
JUYECTBO OCAAKOB, BBINIABIICE B TEUCHHE I'0Ja, HO M MAaKPOCHHONTHUECKHE VCIOBHA, TIPH KOTOPBIX
3TH OCAAKH BBITIAJATH, MOCKOJIBKY OIU3KOH WITH OTIAICHHOHN LENTbIO TIOOBIX UCCICAOBAHUHN B HaIIeh
007acTH ABISACTCS MPOTHOZUPOBAHUE TAKUX YCIOBUH. CpeaHss roaoBas XapakTePUCTHKA MaKpPOLUP-
KYTSALHUOHHBIX VCIOBHH A 3TOM LENU Mamonpuroasa. [1oaromy MBI B3SIH €KEMECIUHEIC JAHHBIC 00
ocagKax, MECSLpl IPU HEOOXOIUMOCTH OOBCIUHAIHICE B XOMOOHBIN U Teruelld nepuosl. [Ipu aTom B
XOJOAHBIHN MEPUO OBLTH BKITIOUCHBI CEMb MECALICB ¢ OKTAOPS MO arpeib BKIIOYUTENBHO. B ceBepHBIX
paitonax KazaxcraHa, Anms KOTOPBIX OCYLIECTBIIUICS aHAIN3, CHET, BBINABIIUH € OKTAOPS MO ampenb,
CXOJHT B MIOCACAHEH ACKAAC anpeis, 00CCIeUnBas BECCHHUM MaBOJOK [4].

Beumn paccmoTtpeHsl konebaHus CTOKA PEKH Ypal BO B3aHMOCBI3H C MOBTOPSEMOCTBHIO THIIOB
MaKpPOMIPOLIECCOB KaK 3JICMEHTOB O0IIEH LUPKYISALUH, 00YCIOBIHBAIOLIMM BBINIAACHUE OONTBIICTO HITH
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MCHBIIETO KOMHMYECCTBA OCAIKOB Ha Tepputopuu BogocOopa. M3 Gosbinoro umciaa paboT, MOCBs-
LICHHBIX W3YUYCHHIO OCAAKOB B PalOHE TOPHOrO XpeOTa W MPHICTAIOIIUX TEPPUTOPUH, BBIICITAM
padoty A. C. lllknsesa [8] kak HauOO/ICE MOTHYIO, COASPIKAIIYI0O MAKCUMAIBHOES KOJHUICCTBO HHPOP-
Marmu o takoi cBazu ms pek Cpemnero n CesepHoro I[lpuypanesa. C tex mop mpoOiaeMol CBSI3H
Mexkay (opmamu atMochepHOW IMPKYIALMH W BEIMMHMHAMH CTOKa pek llpuypanbs mpakTHuecKH
HUKTO He 3aHuMaicd. IlpaBaa HenasHO BhIIUIa pabota [15], B KOTOpPO# BHIIONIHEHA OOCTOSTCIBHASL
OIICHKA U3MCHCHHU TeMIieparypsl Bo3ayxa u ocaakos Cpeanero u Hxuoro Ypana B XX Beke, KOTO-
PYIO MOXKHO CYHTATh JATBHCHIIINM PAa3BUTHECM HANPABICHHS UCCICIOBAHUE, 3asBICHHBIX B [§].

MBI OCYINECTBHIM TMOMCK CBA3CH MEKAY MOMECAYHBIM KOJIHMYECTBOM OCAJKOB A CTaHIMN
«Ypambsck» u «Kocranaii» u tarom Makponpoueccos o . 5. Banrenreiimy. Jlns 3Toro Op110 BeIMHC-
JICHO CPCAHES KOIMYCCTBO OCATKOB XONOMHOTO W TEILIONO MEPHUOAOB, OHO Onm3ko K 22-32 mm/Mece
JUTSE XOMOAHOTO U 37-46 Mm/MecC Ui TEILIOTO MEPHUOIOB i OOCHX CTaHIHMH. 3aTeM MECSYHOS
KOJIMYECTBO OCAIKOB ObLTO pasOuTo Ha rpazamuu mo 10 MM B GONBIIVIO U MCHBIIYIO CTOPOHBI OT
«HOpMBD. M xakmol W3 rpazaunuii Oblia MOACYUTAHA CPEHSS MOBTOPIEMOCTE KXKIOTO M3 TPEX
THTIOB MaKPOIIPOLIECCOB B UMCIIE AHEH, T.€. cyTok 1o [13, 18].

Beuno monydeHo, UTO M AN TEIJIOTO, M AN XOJIOJHOTO CE30HOB KOJNHMYECTBO OCAAKOB Clabo
KOPPETUPYET ¢ U3MCHCHHEM TOBTOPSICMOCTH THIIOB LHPKYJLILHH, CCIH OCAAKH U3MCHAIOTCSA B HE-
Gompmux npegenax. Mel 3T0 0OBACHIEM TEM, UTO HE YUHTHIBACTC HHTCHCUBHOCTD THIIOB MPOLICCCOB.

B cBa3u ¢ OTMEUYCHHEIMH OCOOCHHOCTAMH MBI PEIIWIA 330a9y M3MEHHTh, COKPATHB KOIUIECTBO
rpajanui ocaakos 40 ABVX. lamee HaMu paccMOTpEeHaA CpeaHssS MOBTOPSEMOCTb THIIOB MaKpONpO-
LECCOB A CAVYacB, KOTAA OCAAKH «BBIIIC HOPMBD» W KOTJA OHH «HMKE HOpMbI». Ilpm sTOM rpa-
JALHIO, B KOTOPYIO MOMAaJAcT HOPMA, MBI HCKITFOUWIN U3 MOACUCTOB aHOMAITHH BOOOIIE, B PE3VIbTATE
CyMMa OTKJIOHCHHH MOBTOPSCMOCTH THIIOB IEPECTANA PABHATHCHA HYIIO. JlaHHBIC O HOPME HCHONb-
3VIOTCS TOJBKO B aHANMU3e N1 cpaBHeHMS. | IpeacTaBmsanocs, 4to 310 odecneyuT GOMbIINE Pa3THIns B
MOBTOPSIEMOCTH THIIOB JJTsl AaHHBIX Tpajalyi. Pe3ynprarel pacyeToB npeacTaBacHbl B TaOauue 1.

TaGmuiia 1— THITEI IUPKY JSITUM TIPU OCAJIKAX «HUKE HOPMbD» U «BBIIIE HOPMBDy, Y PallbCK

Ce30HbI
THIIEL XonoHbIA Terumerit
THAPKY JEITIA Ocagku, MM Ocagku, MM
<20 HOpMa >30 <20 HOpMa >30
W 9,2 8.8 10,5 7,9 9,0 72
E 12,4 10,1 7.7 13,9 11,7 9.8
C 10,8 10,2 12,3 8,6 9,7 13,9

Pacemompum oannvie ona Ypanvcxa (cm. tabmuny 1). CpaBHuBag ganHeie Tabmumpl | 1 moBTo-
PAEMOCTH THIIOB JJI1 HOPMBI, MOKHO OTMETHUTH CleAyiomee. B X0moHbIi epro KOJIMIECTBO BCEX
OCaIKOB «BBIIIC HOPMBD) HAOMIOJACTCA MPH CYLICCTBCHHO PAa3HOH MOBTOPSAEMOCTH THIIOB, YEM
«aopmay». Tak, mosropsemoctes Tunos W, E u C mpu «uopme» coctasmier 8.8; 10,1 u 10,2 mua
COOTBETCTBEHHO, 4 IPH OCAIKAX «BBIIIE HOPMBD» MOBTOPIEMOCTh 3THX ke THHOB pasHa 10.5; 7.7 n
12,3 aH9 COOTBETCTBCHHO, T.€. TMPH BCEX OCAAKAX BBHIIIC HOPMBI TIOBTOPSACMOCTE THIIA W BO3poCia HA
1,7, tuna C — Ha 2,1 nns, a moBTOpsieMocTh Trna E norusunace Ha 2,4 aHs.

IIpm ocagkax X0JI0AHOTO MEPHOAA HHKE HOPMBD) IIOBTOPSAEMOCTD THIIOB coctaBwia 9.2, 12,4 u
10,8 aHs COOTBETCTBEHHO, T.€. MOBTOPsieMOCTh W cHu3miace Ha 1,2 s, tuna C HECKONBKO BO3POC-
na —Ha 0,6 gas, a Tuna E 3ameTHO BO3pocna Ha 2,3 aHs.

B Temmmiii mepuoa mpu ocamkax «BBIIE HOPMB» B Ypaibcke moBTopsieMocts TunoB W, E, C
cocrasisier 7,2, 9.8 u 13,9 qHs cOOTBETCTBEHHO, T.€. moBTOpsieMocTs Tuna C Bo3pacraer Ha 4,2 qHs, a
trna W nonmxactcs Ha 1,8 qus. [osropsaemocTs Tuna E mormkacres Ha 1,9 naa.

[pn ocamkax Hrpke HOPMBI TOBTOPAeMOCTD THIIOB C 1 W CHIDKaeTCs He3HauuTeIbHO — Ha 1,1 aH4,
a moeropseMocTh Tuma E Bospactaet Ha 2.2 aua. O6olmas JaHHBIC IS YpanbCka, CICAYET
OTMETHTh, YTO H B XOJIOJHYIO, H B TCIUTYEO YacTH roJa OCAIKH BBIIIEC HOPMbI HAOMIOAAIOTCS MPH 3a-
MeTHOM pocte moBTopsieMoctu tuna C (2,1 u 4,2 AHS COOTBETCTBCHHO) U CHIDKCHHH MOBTOPSICMOCTH
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tuna E (2,4 u 1,9 qgus coorBercrBenHo). [loBTOpsiemocTs Tina W 3umoit Bo3pactaet Ha 1,7 u 1,8 gus
COOTBETCTBCHHO.

Ilpu ocagxax HHKE HOPMBI M B XOJOAHYIO, H B TCIUTYIO YaCTh roja MPEXKIC BCErO 3aMETHO
BO3PAcTacT HNOBTOPACMOCTh THA E — Ha 2,3 u 2,2 mHA COOTBCTCTBCHHO. B X0J0mHYIO WacTh roga
cHuxkeHus moBTopsieMoctd TUoB C u W npu ocagkax HUXKE HOPMBI HET, a JICTOM YMCHBIICHHUS
nosTopsemocTu TunoB C u W coctasmsier 1,1 ans.

AHAJIOTMYHBIA aHAJTU3 BBITIOJHCH U 11 craHimu «Kocranaii». PaccMoTpuMm 3T JaHHBIC.

B Kocranae B Teruiblif eproa 0CaIKH BBIIIC HOPMBI HMCHOT MECTO MPHU TOBBIIICHHONW MO CPaB-
HCHHUIO C HOPMOM MOBTOPSACMOCTEIO ThMA E, Kak U 0CaAKu HUXKE HOPMBI, B TO BPEMsI KaK B XOJIOJAHBIH
MCPUOA OCAIKU BBIIIC HOPMBI HAOIOAAOTCS MPU HOHMKCHHOW MOBTOpPsSeMOCTH THna E, a Huxe
HOPMBI — OPHU MOBBIIICHHOM.

Ocaaku «BBHILIC HOPMBI» B TCILIBIN MEPUOJ MMCIOT MECTO HPHU IO CYTH HEU3MCHHOW MOBTOPSC-
moctu tuna C, a HUXKE «HOPMBD» — IIPH 3HAMUTEIBPHOM ¢ CHIGKCHHH. B XOMOMHBIN MEpHOA BCE Ha-
00OpOT: OCAAKH BHIIIEC KHOPMBI» — TIPH 3aMETHOM pocte TurioB E u C, a HUXKE «HOPMBI» — MPHU MOYUTH
Heu3MeHHOHU nosropsemoctr tina C u 3ametHoM pocte tuna E. Kak Mul Buaenu, B Ypanbcke ocaaku
BBIIIE HOPMBI B TCIUIBIA MEPHOA HMMCIOT MECTO TOAbKO mpH 3ametHoM pocte C, a Tawke W u
oxHOBpeMeHHOM maacHuu Tuna E. Ocaaku «Hmke HOpMbD» — nipu 3ameTHOM pocte E u camxennu C, a
takske W. B x07104Hb1H nepHo TCHACHINK U3MCHCHUS THNA E Takue ke, KaK U B TCIUIBIH, a MOBTO-
psiemocts TinoB C u W npu 0caakax «HIKE HOPMBI» HECKOJIBKO Jaxke Bospactact. CneaoBaTe/bHO, B
mpeaenax OAHOro OacceliHa peKH Y pal, HO B Pa3HbIX €0 YacTAX, SKCTPEMAIBHBIC 0CAIKU B Y PabCKe
u KocraHae MMEIOT MECTO TPU HECKOJIBKO PA3HBIX MAKPOCHHOIITHUCCKUX YCIOBUSX.

CBsi3b cTOKa pekH Ypaia ¢ ¢opMaMH LHPKYJSIHHH. AHATH3 3KCTPEMYMOB PacXoJa BOXBI
p. Ypan nokasaj, 4T0 MHHHMYM CTOKA B TPHALATHIC TOABI UMEI MECTO NMPH MPEoONagaroinX Mak-
porpoueccax W(9) + E(15). ITpu stom tun C(-26) uMe1 HAMMEHBINYIO TIOBTOPSEMOCTb.

MaxkcumyM CTOKA B MATHIACCATHIC TOIBI HMENT MECTO TpH npeodaagaromupx nporeccax C(+9) + E(18).
IMosTopsiemocts Trma W(-19) Gbr1a ouens mHuzkoii. Ha dakr, uro Bocrounee Hxuoro Ypana mpu no-
BBIIICHHOMH MOBTOPIeMOCTH TUMa E GopMuUpyroTest yCIOBHUS I8 BRIMAACHUS 0CAIKOB «BbIIIC HOPMBIY,
coobmanoce emg B [17]. M3 tabmuusr 2 creayet, uto B paiione Kocranas B TEmIyr 4acTe roaa
OCAJKH «BBIIIC HOPMBD) MMCHOT MECTO MPH MOBBIIICHHONW MOBTOPSEMOCTH Tna E v moHmWKeHHOH —
trna W. CXOaCTBO HMEETCS U B YCAOBUSX, KOTAa HAOIFOAAIUCH OCAIKHU «HHUKES HOPMBID) H UMEIT MEC-
TO MHHUMAJIbHBIH CTOK peku Ypan. Crporast 3aBUCUMOCTh HCBO3MOXKHA BBHAY HAIMYHUS ABYX BOJO-
cbopos 3amagHee U BoctouHee HOkHOro Ypama ¢ HECKONBKO Pa3sHBIMU VCIOBHAMH (HOpMHpOBaHUS
3KCTPEMYMOB OCaJKOB, KaK HAMHU OBIIIO TIOKA3aHO.

Tabmvmia 2— CBSI3b BeMUMHLL CTOKa . Ypall ¢ GopMaMu IMPKY ISIIX (THA)*

Ty 1mpKy Ismn
Bun sketpemyma Togpr Twrmer qyist reprio1oB ITo Banrenretimy
3KCTPEMYMOB CTOKa (pI0XM)
min 1928-30 W (9), C(-20), E(15) E
max 1949-58 W (-19), C(+9), E(18) E+C
min 1970-1984 W(-37), C(-25), E(64) E
max 1998-2002 W(41), C(-14), E(-20) W

* B cko0Kkax JlaHO cpejiHee (B IIepecuere Ha T0/T) OTKJIOHEHHE TIOBTOPSEMOCTH THIIA OT HOPMBI B UHCIIE JTHEN.

Bropoii muanmym croka B 70-¢ — 80-¢ roasl umen mecto B 3noxy E npu npeobaanaromiei mo-
BTOpsieMOCTH 3TOro THA, E(64), npu mpuMmepHO Taxoti ke nmosTopsemocta tuna C(-25). Tun W(-37)
OBLT BRIpAXKCH TOXE c1abo. CpaBHUBAS 3TH VCIOBHS C YCIOBHAMH (POPMHUPOBAHUSA OCAIKOB «HIKE
HOPMBD», OTMETUM, 4TO 3amagHee HOxxuHoro Ypana mpu npeobnazanum tauna E ocagku HwKe HOPMBI
HE3aBHCHMBI OT BPEMEHH roJa, & BOCTOYHEE OHU «HIPKE HOPMBD» TOJBKO B XOJOIHYIO YacTh TOJA.
BaxxHo mpu 3TOM pachpeencHue TUIIOB, COOTBETCTBCHHO U OCAAKOB B TeucHHe roaa. Criexosareb-
HO, UMEBIINE MECTO JBAa MUHHMYyMa CTOKa P.Ypan HaOMIOJATUCh TIPU JOBOJBHO PA3HBIX COUYCTAHMSIX
THIIOB.
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MaxkcuMyM JABYXTBICSIHBIX TOJOB UMEI MECTO NpH npeodnamanuu tina W(41), Hu3ko# mosTto-
psemoctu turioB C(-14) u E(-26). CaenoarenpHO, U MaKCUMAIbHBIH CTOK P. Ypad MOXKET UMCTh
MECTO TIPU AOBOJIHO PA3HOM COUYCTAHUH THUIIOB IUPKYJ/IAuH (Tabauma 3).

Takum obOpasom, BeiBoAbI, moayueHHbie A. C. lkaseseim [§], 1 Ham B 0OIIEM XOPOIIO CO-
rnacyiorcsa. [Tockonbky MMEIOTCS MO CyTH JABa BOAOCOOpa, OAWH BOCTOYHEE, a APYrOH 3amamHee
HOxuoro Vpana, a ycaoBus BHINAICHUS SKCTPEMATBHOTO KOJNUYCCTBA OCAAKOB B KKIOM H3 BOJO-
cOOpOB, KaKk MBI TOKA3aTH, Pa3HBIC, TO COUYCTAHHUE ABYX THIIOB MAKPOIPOLIECCOB, 00CCIICUNBAOIINX
SKCTPEMYMBI CTOKA, SBISCTCS OKUAACMOW CHTyamue. MUHHMYMBI CTOKA UMEIOT MECTO MPH MAaKCH-
MasbHOU moBTOpsieMocTd Tumna E ¢ Huskoil mosropsemocteio Tina C u W. MakcumMym cToKa OTME-
yarorcs npu tarne C win W ¢ T0BONBHO BBICOKOH MOBTOPSEMOCTBIO M MPH HHU3KOH MOBTOPSICMOCTH
tuna E. BMecte ¢ Tem €BA3b MEKAY rOJOBBIMH KOICOAHHAMH CTOKA W YHCIOM JHEH 3a roJ ompeie-
JICHHOTO THINA ITUPKYJBIIHHM YacTO OKa3blBanachk caboH, YTO Mbl OTMEHAIW MO XOAy aHamu3a. [ omsl
HauOONbIICH M HAMMEHBINICH BOAHOCTH MOJATOTABIMBAIOTCS B TCUCHHE IHTCIBHOIO MEPHOJA H
HACTYMAIOT, KaK MPABUJIO, B KOHIIC TOW 3IOXH, KOTOpas OOYCIOBIHBACT HAHOOJCE ONMarOmpHSITHBIC
Wi HEOJArOmpPUsATHBRIC YCAOBUS (OPMHUPOBAHHUS CTOKA B JAHHOM pabioHe. ITH yCaoBus (GOpMH-
PYIOTCS B TOM YHCIE ¥ B AMHAMHKE MOBTOPSAEMOCTH BETUUHMHB! H COYCTAHUH THIIOB MAKPOIIPOLICCCOB.

Harmwm uccnenoBanus mokassBakOT, YTO LISl IPOTHO3HPOBAHHS CHTYALMH «OCAAKH BBIIIEC HOPMBI)
U OCaJKH «HIDKEC HOPMEBI» HCIOIb30BAHUE MOBTOPICMOCTH MAKPOTHIIOB CHHONTHYECKUX MPOLIECCOB
LEIeCo00pazHo.

O:xupaemMble H3MEHEHHUsI TEMNEPATYPbI, 0CATKOB H CTOKA P. YPAJ HA HepcneKTHBy. Temne-
pamypa. HaMu BBIOTHEH TapMOHUYCCKUH aHATH3 BPEMCHHBEIX PAOOB TEMIICPATYPHL, OCAAKOB B
bacceiine peku u camoro croka p. Ypan. Ha pucyHke 3 mpeacraBicHBI BpeMEHHON X0 TEMIICPATYPHI,
ANnpPOKCUMHPOBAHHBIN MOJIMHOMOM IIECTOM CTCHCHH I CTAHLIUH Y PalbCK, a HA PHCYHKE 7 — pe-
3VJIBTAThl FAPMOHHYECKOTO AHATH3A 3TOTO KE PIJA.

FapMoHMYecKnin aHaams: Ypaabck, T, rog,
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Pucynok 7 — Ypanbck. 'apMOHUKY B psiiax TeMIIEPaTy pbl

ANNpPOKCHMHUPOBAHHAS KPHBAS SBIETCA, M0 CYTH, PE3VABTATOM CJIOKEHHS OCHOBHBIX TAPMOHHUK
BPEMCHHOTO PAa TEMICparypsl 3a mepuod HaOmroxeHWd. MOXKHO BHIAETh, YTO B TCUCHHE AHAJIH-
3UPYEMOro TEPHOJA WMENIH MECTO KaK IOTEIUICHHMA, TaK M KIMMAaTHYEeCKHE IOoXonoxaHud. I'apmo-
HUYCCKUH aHamn3 paga (CM. PHCYHOK 4) MOKAa3bIBACT, YTO OCHOBHBIMH TapMOHHMKAMH SIBIISIOTCS
BekoBas (20 neT), a Taxke rapmonruku 38, 23 u 13 ner. CnoKeHHUE OCHOBHBIX TAPMOHUK, BBIACICHUC H
VUET TPEHAA OCYILICCTBICHH o MeToay A. B. BaOknHa, KOTOpHIH IMHPOKO MPUMEHSICTCA B THAPO-
JIOTHH [T TIOCTPOEHM CLIEHAPHUEB H3MEHEHH cToKa [19].
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AMIUTUTYABI IEPBBIX TPEX TAPMOHUK MPUMEPHO OUHAKOBEL B 000oux myHktax: 1,2-1,4; 0,.8-1,2 u
0,5 °C cOOTBETCTBEHHO.

AHanmMzupys BPEMEHHOU XOJ TapMOHHK TEMIICPATYPHl, MOXKHO BHACTh, YTO HauwmHait ¢ 2005-
2006 rr. 38- 1 23-meTHAA TapMOHUKH, JOCTUTHYB MaKCHMyMa, HA4all YMEHBIIATHCH 10 aMILIUTYIE.
Hx munumym oxkupgaetcs uepes 11-19 mer, T.e. ¢ 2016 nmo 2024 r. CnegoBaTenbHO, TPUMEPHO 10
2016 r. cHWKEHHE TeMmeparypsl OVACT MPOMCXOAUTh JOBOJBHO OBICTPO IMOJ BO3ACHCTBHEM IBYX
TapPMOHUK, a 3areM, 10 2024 r., nox BO3ACHUCTBHCM TOIBKO OXHOH 38-JICTHCH TrapMOHUKH.

OOmiee cHIKEHHE TeMITepaTypbl coctasut npumepHo 2,1 °C, T.e. oHO OyJeT paBHO CYMME aMIl-
JUTYA ABYX rapMoHWK. BoceMmmetHsas rapmonmka mvena makcuMmyM B 2013 r., mocie uero eé
aMIUTATY A2 YMEHBIIUTC A0 MUHUMYMa B 2017 r., oqHaKko aMIUMTyJa STOM rapMOHHKH HE IPEBHI-
maet 0,41 °C u e€ BkIax BO BpEMCHHOM X0 TeMIepaTypbl OyAeT CiabbiM.

CoOBEpIICHHO AHANOTMYHO BBIMOIHCH AHANN3 BPEMCHHOTO PAAa TEMICPATyphl I CTAHLUH
«Kocranait». Beuny cxoactsa pesynbratoB pucyHku He npusoaarca. Ilockomeky B Kocranae amn-
JUTYAa OCHOBHBIX TAPMOHHUK TaKas k€, Kak U B Y panbCKe, M BPEeMsI HACTYIUICHHSI MX MAaKCUMYyMOB
(2005 r.) coBmazacT, TO CACAYET OXKHUIATH TAKOTO JKE XO4a TEMIICPATYPhI, KaK H Y panbcKe, T.€. MOHHU-
SKCHMS B OrpKainmme oqHo-a8a aecaruaetd Ha 1-1.5u 1 °C coOTBECTCTBEHHO.

CrnenoBaTenpHO, TeMIICparypHbiii ¢GOH B paioHe BomocOopa uepes 15-25 mer OyaeT Hike
COBPEMCHHOTO U MOTCPH BIATH HA UCTIAPCHHUE TOXKE OY YT HIKE COBPCMCHHBIX.

Ocaoxu. PaccMOoTpuM Janmee BPEMEHHBIC PSAbl OCAAKOB W HX TAapPMOHHMKH A CTaHIWMU
«Ypanbck» (pucyHku 5, 6), a takske 115 craniuu «Kocranahy (pucyHku 4, 8).

[apmoHuYeckmid aHanua: Ypaneck, R, rog
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Pucynox 8 — Ypanbcek. PesyIpTaTsl TapMOHHUYECKOTO aHAIN3a BPEMEHHOTO Psi/ia 0CaIKoB

M3 pucynke 4 BHAHO, YTO BO BPCMCHHOM PSAC OCATKOB TOXKE UMEIH MECTO KIUMATHUCCKUC
SKCTPEMYMEL. BO BPEMCHHOM PSIE OCAOKOB CTAHIUU «YPATbCK» HUMCIOT MECTO TAPMOHHKH IIPO-
JOKATSIPHOCTRIO 43, 18 u 8 met, ammmutyabl kotopeix 100, 70 u 45 MM COOTBETCTBEHHO (CM. pu-
cyHoK 6). Bo BpemenHoM psiae ocaakoB B Kocranae umeror Mecto 38-, 23- 1 8-7CTHS TapMOHUKH C
avmmmatygamu 55, 50, u 25 mm coorBercTBeHHO. (OMHAKO AMILTUTYABI OCHOBHBIX TapMOHHK B
Vpanbcke outu B aBa pasza Ooasine, yeM B Kocranae [11,18]. CoorBercTBEeHHO yCmoBus GopMHUPO-
BaHUS CTOKA B PETHOHAX Oy YT pa3HbIC.

TlapMoHmyeckmit aHaMM3 psiAa MOKas3al, YTO B OCATKAX HA CTAaHIMAX «Ypambck», «KoctaHait» u
MPAKTHICCKU Ha BCeH TeppuTtopuu KaszaxcraHa OTCYTCTBYIOT BCKOBHIC TAPMOHHUKH, UTO 3aTPYIHACT
noctpoeHue cueHapues. 3anaauee H0xuoro Ypana (cranius «Ypaabck») Makcumym 43-1eTHEH rap-
MOHHKH UMEI MecTO 0Koio 1998 r. 1 1o 2020 r. e¢ ammuTyna Oy ST YMEHBIIATECS. DTO CHIDKCHHE C
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2008 r. B 3HAYMTEIBLHOM CTENEHM KOMIICHCHpYeETCA pocTtoM 18-metHed rapmonukm, a ¢ 2013 . — u
8-meTHel rapMOHMKON. B pesyaprare 40 KOHIIA TEKYIIEro ASCATHIICTHS KOJIUUIECTBO OCATKOB MOXKET
MTOHM3WUTECA B Tipeaenax 10 MM, a B creayomeM JeCATHISTHH CIEAYET OKUAaTh pocta A0 50 MM 3a
C4ET PocTa OCHOBHOMH 43-71eTHEH rapMOHUKH, KOTOPBIM HAYHETCS B HAYAlIE TPETHETO JECATHICTH.

Ha craammn «Kocranat» MakcumyM 38-meTHEl rapMOHHKH HMeENn MecTo okoio 1998 r. m mo
2020 r. e€ ammuiuTyAa OVACT YMCHBIIATHCS.

1o cHmwkeHue ¢ 2012r. B 3HAYMTENBPHOH CTENICHH KOMIICHCHPYETCS POCTOM 23-TeTHed
rapmonukd, a ¢ 2013 r. — u 8-neTHEN TapMOHUKOU. B pesyapTare 4o KOHIA TCKYIIETO ACCATHICTHS
KOJIMYECTBO OCAIKOB MOKET HOHHM3HUTHCA B mpeacnax 10 mm. B To ke Bpems Onarozaps oxugacMomy
CHIDKCHHMIO TEMIICPATYPHl BO3AyXa HCHAPCHHUE ¢ TMOBEPXHOCTH BOAOCOOPA YMEHBIIUTCS, YTO JOTKHO
KOMIICHCHPOBATh YMEHBILICHHE KOTHYECCTBA 0CaakoB. COOTBETCTBEHHO CTOK p. Ypal JOKEH coxXpa-
HUTBCS OKOJIO HBIHEIHUX 3HAYMCHUH.

B cacayromem mecaTHICTHH CICAVET OxuAATh pocta 10 50 MM 3a cuéT pocTa OCHOBHOM
38-71eTHEH rapMOHMKH, KOTOPHIH HAYHETCA B Havane TpeThero accatuneTns. CpaBHHBAS aMILTHTY IbI
TapMOHHK M BpEMS HACTYIUICHHUS 3KCTPEMYMOB, HE TPYIHO HANTH, ITO CHIDKEHHE OCAAKOB B TEKYIIEM
U CACAVIOWEM AccaTmwieTan coctaBut okomo 25 mm. Ilocae 2030 r. xommdIecTBO 0CATKOB HAYHET
BO3pacTaTh.

CornacHo pacuétaM B CICAVIOIEM, TPETBEM, JCCATUICTHH OKUAACTCSI POCT KOMHYECTBA 0CAIKOB
B BOCTOYHOM 4actu BogocOopa Ha 25-30 mm u B 3amaguoit — Ha 40-50 MM mpu NOHMKCHHOM 10
CPaBHCHHIO C HACTOAIIMM MEPUOIOM TemmepatypHoMm ¢one. B pesyasrate crok p. Ypan JomkeH
VBEIMINTHCS.

BrmmonHeHHBIM HAMU aHAN3 TTOCTIEAHAX TPEHAOB TEMIIEPATY PBI, OAHAKO, TIOKA3aJl, YTO KINMaTH-
YECKHH POCT TEMIICPATyphl B JAHHOM PETHOHE MPEKPATHICH. DTOT PE3yIAbTaT MOTPEOYET YTOUHCHHH
Yyepe3 TPHU-TIATh JET M, €CITH TPeHJ OVACT MOATBEPIKIACH, TO HUKAKUC aJANTALMOHHBIC IIATH HE MO-
TpeOyrorcsa. OIHAKO MOCKONBKY AaHHBIH PErHOH, BKIIOYAS €rO CEBEPHYIO YacTh, OTHOCHUTCA K 30HE
PHCKOBAaHHOTO 3eMIICACTIS, TO AJANTALMIOHHBIC [IArH VK¢ HE K M3MCHCHHIO KIHMAaTa, & K Oompiieh
MEXKTOJ0BOH U3MEHUHBOCTH OCAKOB U 3aCyXaM BCE-TAKH Oy YT OUCHD XKETIATCTBHEL.

Kak MOXHO mpUIOKUTH Pe3ynbTarhl, MOIYUCHHBIC N7 OacceiiHa peku Ypal, K OLCHKE OXKH-
JAcMOro U3MEHCHHUS MOBEPXHOCTHOTO CTOKAa mo Bced tepputopun Kaszaxcrana? [ms 3Toro Hy»KHO
3HATh, KAK U3MCHAIOTCS KIMMATHYCCKHE KONCOAHN TEMIIEPATYPhl U OCAAKOB 10 Beel Tepputopun. B
paborax [9-11] HamMu OBIIO MOKA3aHO, YTO CHHXPOHHOCTH B HU3MEHCHHUH O3THX IapaMETPOB HET.
PaccMoTpuM 103TOMY KOHKPETHEE, KaK 3TH NMapaMeTPhl H3MEHSINCH B MPOIIOM M KaKHe N3MEHCHHS
O’KHAAIOTCS B ONMDKANIINE JCCATUICTHSL.

Kiumatnyeckne xosie6aHus TeMnepaTypbl H 0CaAKOB B MPOLIOE CTOJIETHE HA BCeil TeppH-
Topun Kazaxcrana u cuenapuii oxxkugaembix usmenenuii 10 2050 r. [IpoGnema mocratouHo o6-
CTOATCIPHO H3JI0KCHA B padore omHoro w3 coaBTopoB [11]. OrpaHuuumcs MO3TOMY TOJIBKO
H3T0KCHHEM PE3VJIbTaTa Ha OCHOBE AaHHBIX TAOTHIIE 3.

MaxkcuManbHYIO aMITIHTYAY UMEET BekoBas rapMonnka 2,7-1,5 °C. AMIIIUTY 1Bl BTOPEIX TapMO-
HUK TIOBCEMECTHO MEHbINE. BpeMs HaCTYIICHHS SKCTPEMYMOB BEKOBBIX MApMOHHK 3aMETHO pasiiu-
YaeTCS [0 TEPPUTOPHH.

VYcTaHOBIECHBI CBA3H KAKAOTO W3 CIIYyYacB KIMMATHYECKHUX ITOXOJONAHUH W TOTEILICHUH C
XapaKTePUCTUKAMU o0ImeH nupkynsaun atmocgepsr [11].

IlpencraBnsuio MHTEpPEC PAcCMOTPETh BHYTPHTOAOBYIO CTPYKTYPY HBIHEITHETO ITOXOJIOAAHUS.
[lepBbic mpu3HaKH MOXONOAAHHS MOABWINCH B ackabpe 1995 r., m k xonmy 2010 r. cymmapHoe
TIOXOIOAHHE B 3TOT Mecsal coctasuo 3°C. B sHBape MOXOI0JaHKE MOSBUIOCH BCETO HA IO MO3KE, B
1996 r., Ho k 2010 r. oHO coctasuno 9 °C. B deppane noxonoganue Havano (PUKCHPOBATHCS TONBKO C
2000 r., T.e. Yepe3 mATh JIET MOCIE Ero NepBoro NosABiIcHUs B aekaope, u k 2010 r. 6s110 6 °C. B Map-
TC MOXOI0AaHKEe HA4YanoCh TOabKO B 2006 1. u coctaBuwio 2,5 °C 10 KOHTPOIBHOTO Cpoka. B ampene
MOXOJ0AaHUE Hadano orMevarecs ToabKko ¢ 2007 1. u paBHsnocs k 2010 r. Beero 0,2 °C.

Taxum obpazoM, ¢ xekabps1 1o anpesb NOXOIOJAHUE, BICPBbIC NPOSIBHBIINCE B Aekadpe 1995 r.,
MOCTETICHHO PaCcIPOCTPAHATIOCHh HA TOCIEAYIOINAE MECALIBI 10 alpesis BKIIOUUTEIRHO B TeUeHNE 12 erT.
3a 3T0 BpeMs HaWOONEe 3HAYNTEIBHBIC TOHWKCHHS TEMICPATYPhl NPOU30LIINA B 3UMHHE MECSALBI B

naexabdpe (3 °C), susape (9 °C) u despane (6 °C).
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TaGmuira 3 — AMITIUTY Il KITMMaTHYECKUX KolleOaHui TeMrtepaTypel, °C

DKCTpeMy MbL
Cramrpm max min max min max Bexoas 0,5 BEeKOB. TapM.,
30-40r. 40-50 r. 65-75r. | 80-90r. [ 20031, TapMOHHKA TOJIbI
VYpambck 0,7 0,8 0,3 0,3 1,2 2,2 60
Wprus 0,3 0,5 0,1 0,3 0,7 2,0 54
Kaparannga 0,3 0.4 0.4 04 1.1 1,5 51
Keskasran 0,6 0,6 0,2 0,3 0,1 2.4 53
CeMHUTTaTaTHHCK 1,0 1,0 0,1 0,1 15 1,5 51
Ycerp-Kamenropek 12 1,0 0,3 02 1,0 1,2 50
Ksputopia 0.9 0,9 0,1 02 0,3 2.3 50
Apaickoe Mope 0,6 0,5 0,1 0,1 1,0 2.7 50
ITaBrOMAD 02 0,3 0,1 0,1 13 1,9 42
Bankam 0,3 - 0,3 - 0,1 1.4 -
KocTanait 0.8 0,9 0,3 0,3 0,7 2.4 54
ActaHa 0,2 0,3 0,2 0,3 0,8 2,1 54
Tamupixopran 04 0,5 0,3 02 0,7 22 52
ITevKenT 1,0 0,6 03 04 0,3 1,8 50
DopT IMIEBUECHKO 1,0 0,9 04 0,6 0,3 1,7 60

B ocraneHBIC MecALBI o2 MOXOIOAAHUE PACTIPOCTPAHSIIOCE OC3 BRIPAXKCHHOH 3aKOHOMEPHOCTH.

Cyenapuii odcudaemuix usmenenuii memnepamypul 0o 2050 e. Ilo pezynprataM rapMOHHYECKOTO
aHaIH3a BPEMEHHBIX PSIO0B TEMIICPATyphl U 0cagkoB mo cTaHuusaM Kaszaxcrana BeiaencHsl Hanbonee
3HAYMMBIE TIO AMILTUTYAE TAPMOHUKH € ITEPHOAOM, npepbimaroruyM 10 j1er, 1 Ha UX OCHOBE MOCTpOE-
HBI CIICHApHM M3MEHEHHs TemnepaTtypsl U ocaakos k 2050 roxy. Temmeparypa k TOMy BpeMEHH
MOHU3UTCS MPAKTHYECKU Ha Beell teppuropud Ha 1,1-3,0 °C, omycTHBIIWCH IO YPOBHS INECTHIC-
caThIX rooB XIX Beka.

Ucnonp3ys undopmanmro, coaepkaiyrocs B padote [18], Mbl BHIIONHUIH TakHE PacyueThl HA
OCHOBC TapMOHHYCCKOTO AHAIW3a B MPCAMONIOKCHHUH, YTO OOHAPYKCHHBIC BO BPEMEHHBIX PsAaax
TEMITEPATYPHI U OCATKOB OCHOBHBIE TAPMOHHUKH COXPaHATCA.

Ha pucynke 9 mpeacraBneHa KapTa HpPOCTPAHCTBEHHOTO PACIpPENEiICHHUS CPEIHHX TOJOBBIX
BEIHYHH TEMIICPATYPHl (YHUCITUTEIb) M 0XKUAACMOTO HM3MEHCHHS CPEIHEH ToJOBOM TEeMIEparypsl ¢
MOMEHTA Hayvajga Noxojoianus, T.€. npumepro 3a 40 met (3nameHare/p). OHA MOCTPOSHA MO METO-
auke [19], B 0CHOBE KOTOPOM JICKHUT OPEANONOKCHHAC, YTO NMCIOIIUC MECTO TAPMOHUKH COXPAHATC U
B OYAyIIEM.

MoxHO BHACTH, YTO HA BCCH TCPPUTOPUH pecIyOnHKH TeMreparypbl oHuzsatcd. [loHmkenns
caeayet oxkugare ot 1,0 go 3,0 °C. BenuunHbl MOX0I0JaHUS TPUMEPHO COOTBETCTBYIOT MMCBIIMM
MECTO B TOCJCIHUC ACCATHIICTHS BeauduHaM moteryieHus [11]. OTo M €CTECTBEHHO, MOCKOJBKY
OCHOBHOM BKJIaJ B KOJCOaHHS TEMIICPATYPHl BHOCHT BEKOBas rapMonuka (okomno 110 mer), Makcumym
koTopoit mven Mecto okoio 2000 r. CooTBeTCTBEHHO caMoe 3HaumMoe noxonoaanue 10 3 °C oxu-
Jaetes B paiioHe Typkecrana, a Takxke Ha 1oro-socroke pecryOauku —1,5-1.8 °C. Takoii xe Benu-
YUHBI TIOXOJIOJAHNE OJKUAACTC Ha CEBEPO-BOCTOKE B parione Actanbi-Ilaemogapa—CemunanaTuHcka.
Haag nentrpanbHEIMM W 3amafHBIMM paliOHAMH OKHAACTCA HECKOJBKO MEHBINEE ITOHKEHUE
temneparypsl —1,1-1,3 °C.

Cpeonuie rofoBeic TeMIepatypsl Bo3ayxa K 2050 r. omycTiaTcs OO HOPMBI, PACCUMTAHHOH 3a
MEepuo HabMOACHUH, PEAIECCTBY FOIUE POCTY TeMIepaTyp B KoHIEe XX BEKa.

KiumaTnyeckne Kojie6aHus 0CaJKOB H 0CAAKOB B IPOLLIOE CTOJIETHE H CLIEHAPHI 0xKHIae-
mbIx m3menenuii 10 2050 r. B tabauiie 4 npeacTaBicHO BPEMs HACTYILICHUS 3KCTPEMYMOB OCAIKOB
B CPaBHEHHH C SKCTPEMYyMaMH TEMITEPATYPHI.
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Pucynok 9 — CiieHapHii U3MeHEHUSI IO TeMIIepaTy phl 1o Tepputopud Kazaxcrana k 2050 r.

TaGmuria 4 — UepemoBaHue 3KCTpeMy MOB TeMItepaTyphl (t) 1 ocaoB (Q),ro sl

DKCTpeMy MbL
CraHImu
max t min Q min t max Q max t min Q min t max Q max t

ITaBnomap 39 - 54 o4 74 - 85 98 02
Vpaibek 35 48 44 48 68 72 38 99 98
Typkecran 37 37 52 59 69 84 34 05 06
JKapkeHt 42 41 57 58 76 78 91 92 06
Actana 39 - 49 60 72 85 33 03 05
Kytiran 42 40 58 70 33 06

Camapka 42 36 59 56 - 32 38 98 03
ATpIpay 38 37 51 51 72 76 89 02 06
Kaparam et 40 39 51 59 73 31 33 04 04
JKamGpin 40 38 54 58 74 32 38 03 06
IZ;T;'HOFOPCK 42 37 58 68 77 92 92 07 06
Kocranait 35 4?2 43 56 66 76 34 00 04

N3 tabanuer 4 cnexyer BaXKHBIN A IPOTHO32 BEIBOJ, UTO SKCTPEMYMBI TEMIICPATYPBI H 0CAIKOB
0 TCPPUTOPHHU PecITyOIHKH MEKIY COOOH HE CBA3aHBI HU BPCMCHEM HACTYIUICHUS, HH TCHACHIIHUCH.

B tabanue 5 mpeacraBicHbl pe3ynbTaThl FTAPMOHHYECKOTO aHATH3a BPEMCHHEIX PSAAOB OCAAKOB
1o HekoTopeM cTaHmmaM Kazaxcrana. Ilpusenens! nanHbIe IO TPEM OCHOBHBIM rapMoHuKaM. IIpex-
JIe BCETO, MOJKHO BHJIETH, UTO BO BPEMEHHBIX PAAaxX OCAAKOB BEKOBAs rapMOHHKA OTCYTCTBYET. [l
MEPBOH TAPMOHMKH XapaKTepeH mepuoxa 33—48 er, KOTOPbIH U3BECTCH KaK OPHKHEPOBCKHH IHKII.
[lepuon BTOpOU rapMOHMKH paBeH 23 roga. AMIUTUTYABI IEPBOU U BTOPOH rapMOHHK Onu3ku — ot 20
1o 90 mm ocaakos. Ileprox TpeTsell rapMOHUKH HEYCTONYHB IO TEPPUTOPHH M M3MEHAETCA OT 8 10
18 mer, aMmmuTyAa 3TOW TapMOHHUKH HECKOJIBKO MEHBIIE, YeM JBYX IEPBHIX.
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TaGmuira 5 — OCHOBHBIE TAPMOHUKH (TIEPUOJL, TOJIBI) B PAJAX OCAJKOB U UX aMIUIUTY JIbI, MM

IlepBas Bropas Tpetpst
CraHimm
TIEPUOJT aMIUTUTY T8 TIEPUOJT aMILTATY T8 TIEPUOJT aMIUTATY JIa
Kytiran 43 10 23 20 13 18
AnMatel 42 25 27 30 18 18
JKapxent 68 20 28 40 18 40
Tangpxopran 33 30 23 35 - -
JKamGprn 38 105 23 30 13 30
Typkectan - - - - - -
IpmvMKeHT 38 65 - - - 5
Kazammck 36 15 21 10 15 20
Aparsckoe Mope - - 28 30 8 40
Kempuiopaa 33 25 - - 13 30
Camapka 53 60 23 40 13 30
Karon-Kaparait 48 100 23 90 8 90
Yerp-Kamenropek - - 23 35 - -
Asry3 33 50 - - 18 40
Kaparanyga — 80 - - 13 55
Mapryk 38 60 - - 13 40
Hosocubupck 43 120 23 65 8 20
Temup 33 60 - - 18 40
AxTtobe 38 35 - - - 75
O.-ITleBueHKO 48 30 28 30 8 35
ATtpipay 33 30 - - 18 20
Ypaibck 43 65 - - 18 65
basHayn 38 45 - - 8 15
[TaBnomap - - - - 15 38-50
ITlepGaxTsI 33 30 - - 8 20
Acrana 43 50 23 40 8 40
Koxkmieray - - 28 65 18 65
Kocranait 38 35 23 35 8 15

CaenaeM kpatkuii BBIBOA. 1Sl BpEMEHHBIX PSIOB OCAIKOB XapaKTCPHBIMH SIBIISIIOTCS TAPMOHUKU
MTOJIYBEKOBBIE, B TIOJIOBHHY U B TPETh OT TOJIYBEKOBBIX. BekoBbie rapmonnku ¢ nepuogom 100-120 met
JUTSI BPEMEHHBIX PSIOB OCAAKOB, B OTIMYHE OT BPEMEHHBIX PAAOB TEMIEPATYPHI, HE XapaKTEPHBI.

AMIUTUTYAY TapMOHHK MOKHO IMPOAHATH3UPOBATh HA OCHOBE JAAHHBIX TaOMULBI 5. AMIUIUTYIA
MEPBOH rapMOHUKH HauOOIbIIas TONBKO B 50% cTaHIMI, B OCTATBHEIX CAMYIO OONBIIVIO aMILTUTY AY
HMECT BTOpAs TAPMOHHKA WM JAXKE TPEThI. ITOT PaKT CYIICCTBEHHO CHHKACT JOCTOBEPHOCTD MPOT-
HOCTHYECKHUX CILICHAPHEB Ha MIEPCIIEKTHUBY .

YcTaHoBNIEHA CBA3b KONCOAHUH KOTHYCCTBA OCAAKOB C THIIAMH MaKpPONPOLIECCOB H TAPMOHHKAMU
B X paxax [9-11].

Cyenapuii usmenenus nois ocaoxos Ha nepcnexmuegy. Iamenenue konmdectsa ocaakos kK 2050 r.
OyaeT HeOXHO3HAYHBIM (PUCYHOK 10).

31ech B YHCIHUTENC MPHUBEICHA HOPMa KOIUUYECTBA OCAIKOB, 4 B 3HAMCHATENC — HX OKHUAACMEBIC
m3meHeHUA Kk 2050 r. Kak BUAHO U3 pUCYHKA 1, KOJTHYICCTBO 0CAIKOB MPCTCPITUT PA3SHOHAIIPABICHHBIC
nmameneHus. [lo ceBepy, BOCTOKY M Ioro-3amaay pecnyOnukn ocaaku yeenmdarcsa Ha 20-30 mu, a Ha
3amajie ¥ Iro-BOCTOKE OHM MPUMEPHO HA CTOJBKO e yMeHbIuatcd. Ha BocToke pecnyOmuKku Komu-
4ecTBO 0caakoB Bo3dpacraeT Ha 10-50 mm. [IpuMepHO Takoe e YBETHUEHHE OCAIKOB OJKUAACTCA HAJ
CesepurM Kazaxcranom —20-40 mm. B patione Apana — K3eimopas! ocagku Toxe noBricaTes Ha 10—
25 MM.
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Pucynok 10 — CrieHapuit ©3MeHEeHUS TI0JIs ocaikoB 1o Teppurtopun Kaszaxcrana k 2050 1.

B mnonoce IMaBnogap-IIsIMKeHT M3MEHEHH KOIMYIECTBA OCaAKOB He okuaactca. Ha 3zamane pec-
nmyOJIMKH, & TAKKE HA FOr0-BOCTOKE OXKUIACTCS YMCHBIICHHE KOTHISCTBA 0¢a k0B Ha 20-35 mm/rox.

Tonsko Ha HeOOBIION yacTu Teppuropun Kazaxcrana kommdectBo ocaakosB k 2050 r. Mame-
mutcs Oomee uem Ha 10% ot Hopmel. Ha cesepo-zamaze pecnyOaMKH 0KHUAACMOS CHHKCHUC HE-
CKONTBKO TIPEBBIIACT 3Ty J0M0. B ocHOBHOM 3emneaenpucckoMm paiione, CesepHom Kaszaxcrane,
KOJIMYECTBO 0CAagKoB Jaxe yeeamuurcsa. (CleIoBaTelbHO, YCIOBUS U CEIbCKOXO3SHCTBEHHOMH
JIESITEIBHOCTH OCTaHYTCS, KaK M B HACTOAIIECE BPEMS, HE IIPOCTBIMH, HO OHH HE XY AIIATCA.

O6cyxnenue. BoiBog o ToM, uro Ha Teppuropun KazaxcTaHa Ha4uaaoch MOXONOAAHHE, HE SIBJLI-
eTcsa coceM HeoxkunaHHbiM. [lo kpaiinedt mepe, ¢ 2011 r. HaumonaneHas mMeteoctyxkba Poccuiickoit
deaepaunu GUKCHPYET HAYATO TIOXOIOJAHHS Ha ceBepe eBponeickon yacta Poceny, a Takoke o rory
3anagHoit Cubupu u 0ro-soctoky Bocrounoii Cubupu B 3umuee Bpemst [20]. Heckombko MeHbIEe
ITOXOJIOAAHNUE OTMEUYACTCS HA JITHX XKE TEPPUTOPHAX BECHOH M JIeTOM. TOJBKO OCEHBIO OHO OTCYT-
cTBYeT. MBI OTMEYATH, U 3TO OATBEPKAACTCS OONBIIHMHCTBOM HCCICAOBATEICH, YTO OCHOBHAS YaCTh
MOTEIICHHA HMMeJIa MECTO B 3UMHMM mepuo. Hauano 3aMeTHOro moxosjoJaHWs B 3TOM CE30HE
KOMITEHCHPYET HUMEBINEE MECTO TIOTEILIEHHUE.

MEer B HameM HCCIEIOBAHMH WCKIIOUMIN W3 aHAIN3a TOPHBIE PafOHBI, TOCKOJIBKY JUIA 3TOTO
Tpedyrorcs apyrue moaxonel. Oguako B pabote [21] mokazaHo, uTo Ha neAHUKE TYHBIKCY B ropax
Wneiickoro Anaray (roro-soctox Kazaxcrana) Toxke Hauanoch moxoiozanue. [Ipu sTom Tam ysemu-
YUJIOCh KOJUUYECTBO OCAAKOB B TBEPAOH (ase.

B nccnenosanmax 3anau PaxmaHna, quccepTaliio KOTOPOTO Mbl PELICH3HPOBANIH, TIOKA3aHO, UTO B
Hpane, B nposuHmmm Xy3ecTaH, B XOJOAHBIM IEPHOJ IoJa POCT TeMIIEpaTypsl npekparwiacs [22].
Nmeercs psax  ApyruxX HWCCIEAOBAaHWW, TOATBEPKJAIOIMMX TEHACHIMHA K TIOXOJOJAHHMIO Ha
EBpasuiickoM KOHTHHEHTE.

Kak Hamu nokasaHo, HavyaBIeecs MOXOI0AAHUE POUCXOAUT B OCHOBHOM 3UMOU U Ha ()OHE poc-
Ta BEKOBOW TapMOHMKH 30HATIBHOrO mepeHoca (turm W). M3BecTHO, 4TO YCHUIICHHE 30HATBHOTO mepe-
HOCa OOBIYHO MPHUBOAUT K BBIHOCY TEIUIBIX MAcC C OKEaHA HA KOHTHHEHT, YTO JOJDKHO CIOCO0-
cteoBarh noteruieHNn0. Ha caMom aene 30HaIBHBIN NEPEHOC MPHUBOANT K AKTHBH3AINHN [HKJIOTEHE?A,
HO LIUKJTOHBI IEPEMEIAIOTCS BAOIb 65 mapasieny, OCYIIECTBI BEIHOC TEMIOTO BO3AYXA B APKTHKY .
B TBIIY 3THX IIUKIOHOB, OJHAKO, ITOCTYIIAET XOJIOAHBIN BO3AYX B YMEPEHHBIE IMHPOTHI, IAE€ M pac-
nonaractcst Kasaxcran [23]. KoHkpeTHbIC MEXaHM3MBI Peai3alid BOJTHOBBIX KOJCOAHUN HAMH HE
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paccmarpusanuck. Kak ckazano B Toit xe pabote [22], «Bompoc 0 PU3MUCCKUX MPUYMHAX, BBI3BI-
BAIOIINX 3TH KOJICOAHH, OCTASTCS OTKPBITBIMY.

UyBCTBUTEIFHOCTh PEK B 3aCYILIMBOM PETHOHE K U3MEHCHHUIO KInMara o4dcHb Bbicoka. CTOk
YYTKO PearkpyeT Ha BECbMa HE3HAYUTEIBHEIC KITUMATHICCKHE KONCOAHUS TEMIICPATYPHI H OCAJKOB Ha
rpaHuLe 30HBI GOPMUPOBAHMS CTOKA. AHTPONOTCHHEIC BO3ACHUCTBHS HA KOMIIOHCHTH OKPYIKAIOIICH
cpeabl B GacceiiHe PeKH MOTYT OKa3aTh Ha HEE caMoe HEOMaronpuiaTHOE BO3ACHCTBIE.

B paborte [15] aBTophl, H3yuas KTUMATHUCCKUEC H3MCHEHHS TEMIICPATYPhl BO3AYXa U 0CAAKOB Ha
tepputopun Cpeanero u Hxuoro Ypana B XX Beke, CASNATH BRIBOA «...0 HCOJAHO3HAYMHOCTH TCH-
JEHIMHA U3MEHEHHUS KIMMAaTHIECKUX XapaKTepUCTHK B XX CTOIETHH HA TeppUTOpHHN Ypasa. Y CTaHOB-
JICHBI PUTMHYCCKUEC OCOOCHHOCTH M3MCHCHHU TEMIICpaTyphl BO3AYyXa U 0CaakoBy». K MOIy4eHHBIM
aBTOPaMHU PE3yNbTaTaM, CXOJHBIM C HAIIUMH, MBI MOXKEM TOJBKO JOOABHUThH, YTO HA TCPPHUTOPHH
Kazaxcrana, mpumMbIkaroiiei k BogocOopam p.Ypan, u B Ka3aXCTAaHCKOU yacTu ¢ Oaccelina BIUIOTh 10
Kacmus mb1 3adukcuposany Toxe Toiabko koieOanns kmuvara. [lockonpky METOIpl aHamH3a y HAc
JPYTHE, TO Mbl 3a(UKCHPOBATH «PHTMBD) PA3HOU MPOJOIKUTEIBHOCTH: BEKOBBIC, OJIM3KUEC K MOIY-
BEKOBBIM (OpHKHEPOBCKHE) U Oonee KOpoTkue. BekoBoll LUK, NMEBIINH HAUOONBIIVIO AMITUIUTYAY,
3aKOHYUICS, & B AHATU3UPYEMOM paliOHe 3aKaHYMBACTCA, OJHAKO 32 CUET Ooyice KOPOTKHX TapMOHHK
W 3JeCh KIMMaTHUECKHH TPEHA TEMIIEpaTypel YK€ CTal OTpUL@TenbHBIM. B apyrmx pationax
Kazaxcrana kmuMaTutaeckoe MOX0NoAaHue Havanoch panemme [11 u ap.].

B pabote [23] MeToaaMu MOACTHPOBAHKS U3YYATIOCh BIMSHUC TJI00ATBHOTO H3MCHCHUS KJIUMaTa
Ha THAPOJIOTHYCCKYIO CHUCTEMY ApanbCKOro Mops, PacloNOXKECHHOTO, MO CyTH, B LeHTpe EBpazmum
HecmoTtps Ha 1o, uto 0bmacte (OPMHPOBAHMS CTOKA HAXOJUTCA HA PACCTOSHHUU OKOJIO MOIYTOpa
TBICSY KM OT MOps, 2 CUCTeMa yuéTta NoTpeOIIeMOi BOABI HA 3TOM YUYacTKE HEHAAEKHA, aBTOPBI BCE
K€ TPULLIM K BBIBOJY, UTO BIWSHHUC M3MCHEHHS KIMMaTa Ha NPOLECCH B HacceiiHe Apaia 3HAUYnMO.
Boxoéwmbl apuaHOL 30HBI 4y BCTBUTCIBHBI K MATICHINNM KIUMATHICCKAM KOJICOAHHUIM TEMIICPATYPHl U
0CaJIKOB.

B [24] aBTOpH! M3y4any BAMSIHAC H3MCHCHHS KITUMATa HA MOA3EMHOC MUTAHKE pek B Bennkobpu-
tanun. M xota BenukoOpuraHus HaxoAuTcsd BHE apuIHOH 30HBI, aBTOPAMH OTMEUCHO, YTO TaKas
3aBHCHUMOCTh CYIICCTBYET. JTO YKa3blBACT HA JOBOJBHO CHIBHYH) 33aBUCHMOCTH MOBEPXHOCTHOTO
CTOKa OT KITUMATHYCCKUX KOMCOAHWUH TeMIeparypbl M OCAJKOB HE3aBHCHMO OT MPHPOIHOU 30HBL.
CywmectByromuil 6amanc MEKIy OCagkaMH H TEMIICPaTypoi, ¢ OZHOW CTOPOHEI, M MOBEPXHOCTHBIM
CTOKOM — C APYroH, Oy Iy4IH JOCTATOYHO YCTOWYIMBBIM HA BPEMCHHOM MPOMEKYTKE OT OZHOTO TOAa 10
HECKOJIBKHX, OYCHb YYBCTBHUTEICH K KIMMATHICCKUM W3MEHEHHUAM, T.€. HM3MEHEHHSIM HAa BPEMEHHOM
otpeske qo 10 mer.

B [25] ananu3upyroTcs HE TOIBKO BPEMEHHBIC, HO M IIPOCTPAHCTBEHHBIC U3MEHEHHS KOINICCTBA
0CaJKOB Ha BEJIMIHHY CTOKA peku Yangtze 3a mepuox 40 ner. IlomyueHHBIE pe3yabTaThl MOATBEPK-
JAOT, 9TO YyBCTBHUTEIBHOCTh BOAHBIX CHCTEM K KIMMATHYSCKUM H3MEHCHMSM BBICOKA JAXKE 32
npeaenamu apuaHoi 3oHbl. MMeetcs pan apyrux padoT, HNOCBIIEHHBIX NAHHOH mpobieme, HO €O
CXOJHBIMH 3aKOHOMEPHOCTIMH.

Hammwm pesynerarer A Gacceitna pexu Ypan B o0ImKX YepTax MOATBEPIKIAOT MOTYUCHHBIC IS
JPYTUX peuHBX OacceiiHoB o0mue BBIBOABL OmHAKO BBHAY HATHYHS Piga OCOOCHHOCTEH KpoMe
aApUIHOCTH KIMMATA, TAKUX, KaK HATHIUE ABYX OacCCHHOB (OPMHUPOBAHUA CTOKA, PA3ACICHHBIX IO-
paMu, IPUHLUIHATIBHO Pa3HbIX YCIOBUH (OPMUPOBAHUS SKCTPEMANTBHBIX OCAJKOB B KAXKIOM U3 HHUX H
Jp., MBI TOJYYHINA CBOM OCOOCHHBIC CBS3M H OXKHIACMBIC CLICHAPHWH W3MEHCHHS CTOKA Ha mepc-
MEKTHBY .

B macrosmee BpeMsa MMEIOTCS AOCTATOYHO HAJAEXKHBIE JAHHBIE O PACXOAE BOABI IO THAPOIIOTH-
YECKHM MOCTaM BJIOIb PEKH Ypall U NPAKTHUSCKH OTCYTCTBYIOT JAHHBIC O 3a00pe BOJBI HA CEIBCKO-
XO3SIHCTBEHHBIE M XO3AHCTBEHHBIE HYKABl. bacCEHHOBBIM YUET MCIIONB3yEMOM BOJABI M KOHTPOJIb €&
Ka4ecTBa, M0 CYTH, OTCYTCTBYIOT. JTO 3aTPVAHACT OLICHKY aHTPOIOTCHHOTO BO3ACHCTBUS Ha cTOK. B
TO JK€ BPEMS OUEBHAHO, UTO CHCTEMA YyBCTBUTEIbHA K TAKUM BO3AcHcTBHAM. Permenne takoi 3azadn
el MPeACTOUT.

BeiBogel. B pesynmprare mccnenoBaHHMM AMHAMHKH CTOKa B YCIOBHSAX H3MEHEHHA KIMMara B
Kazaxcrane monyueHo creayromee:

1. o xnumamuueckum KoreOaHUAM MEMNepamypul U 0CAOK0E:
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KIUMAaTHISCKUE KOJICOaHNS U TEMIICPaTypPhl, H 0CAAKOB, (OPMHUPYIOIINE MOBEPXHOCTHBIA CTOK,
HMMEITH MECTO HE TOJBKO B HACTOAIICE BPEMs, HO M B NPOLLIOM BEKE; TAKHE KOJICOAHHS HUKOTAA HE
CIIyYaIOTCS OJHOBPEMCHHO HA BCCH TEPPHUTOPHH PECIyONHKH, OHHM MOSBISIFOTCSA TAC-HUOYIb Ha e
TPAHUIIE, a 3aTEM IIOCTENIEHHO B TEUSHUE HECKOJIBKHUX JIET PACIIPOCTPAHSAIOTCS Ha BCIO TEPPUTOPHIO;

MEKIY KIMMATHISCKUMH KOJICOaHUAMH TEMIICPATyPhl U OCAAKOB HE OOHAPYKEHO CHHXPOHHOCTH
WM COTJIACOBAHHOCTH, CIIEIOBATEIBHO, IIOCTPOCHNE CLIEHAPHEB MX M3MEHEHHUS I BCEH TEPPUTOPHH
pecIyONUKH BO3MOKHO TONBKO IO OTACIBHOCTH H OPETHOHAIBHO;

[0 NMPHUYHWHAM, VKa3aHHBIM BBIIIE, ITOCTPOCHHE CIICHAPHEB KIMMATHYECKOTO W3MEHEHHS CTOKA
BO3MOKHO TOJIBKO /IS KAKIOHW OTACIBHOMN PEKH, T.€. Mo OacceitHaMm;

HaOMIONABIIMICH B HOCICAHUE ACCATHIICTHS POCT TeMIepatypsl B Hadane XXI Beka mpekpa-
THJICS, TOXOJIOTAaHNE HAYAIOCh HA CCBEPO-BOCTOKE B K 2010 1. 0XBATHIIO BCIO TCPPUTOPHIO;

BO BPEMEHHBIX PJaxX TEMIEPaTyphl UMEIOT MECTO BEKOBAsd, IONYBEKOBas M YETBEPTHBEKOBAA
rapMOHHKH, BeiOuparoinue 10 95% aucnepcun. MakcumanpHy0 ammutyay — 10 2,1 °C ammnuryga
MOCTICAYIOMUX TapMOHHMK OBICTPO YMeHbIIAacT. JlaHHBIE TapMOHHMKH MOTYT CIYXKHTh OCHOBOH A
ITOCTPOEHNS CIICHAPHEB N3MEHEHHNS TEMIIEPaTy Pl Ha TIEPCIIEKTHBY

BO BPEMEHHBIX PsAax OCAJAKOB MMEIOT MECTO TONYBEKOBas W FAPMOHHUKHM MEHBIIEH IPOJOIIKH-
TENBHOCTH;, aMILTUTY A NICPBBIX TAPMOHUK HE 3aBUCHUT OT JJIUHBI, IEPBBIC YCTHIPE TAPMOHUKH BBIOH-
parot 10 90% AUCTIEPCHH U MOTYT CITY>KHTh OCHOBOH TSI HOCTPOCHUS CLICHAPHCE;

TIPH VCIOBHHM COXPAHEHWS OCHOBHBIX TAPMOHHK B PAaX TEMIEPATYPhl U OCAAKOB MOCTPOEHBI
CLICHAPUHU OXKHIACMBIX H3MCHCHHH Temmepatypel U ocamko k 2050 r. temmeparypa Oyaer MOHU-
JKaThCS M JOCTUTHET K TOMY BPEMEHH MHHHUMYMA, HAOMIOJABIIETOCS OKOJIO TPHUALATHIX FOJO0B MPOLI-
JIOTO BEKa, KOMMIECCTBO 0CAIKOB OVACT KoneOaThes, OCTaBasICh HA OONMBIICH YaCTH TEPPUTOPUH OKOJIO
HOPMBI, MEXXTO0BasI HK3MEHUHBOCTh OCAIKOB OCTAHETCS 3HAYUTEIBHOM.

Hamm pesyaprarel, B IEPBYIO OYEpEAb NAaHHBIC FAPMOHHUECKOTO aHAIN3A M aHATIH3 MPOCTPaH-
CTBEHHO-BPEMEHHOTO MEPEMEIIEHMS KIMMATHISCKIX SKCTPEMYMOB TEMIIEPATYPBI H OCAIKOB, XOPOIIO
COINIACYIOTCS € PE3YIbTATAMH HCCICAOBAHUHA OOIICH LMPKYIAMUNA atMOC(Ephl, a TaKKe CAAHHBIMH
aHaTN3a TUHAMUKH aTMOC(EPBI MO CIICKTPATEHBIM MOJCIISIM.

2. [lo baccetiny pexu ¥Ypan . Hamu B kauecTBe mpuMepa OLICHEHA 1YBCTBHTCIBHOCTE CTOKA B Oac-
ceitHe pexu Ypan K KIMMaTHIecKnM KoJIeOaHHsIM TeMIepaTypel U ocankos. [lonyueHo cneayromee:

pacxoa BOABI P. Ypall OYCHb YYBCTBUTE/ICH JAXKE K HEOOIBIINM KOJICOAHUSM KJIUMATA, MPU MTOHU-
JKeHUH (pocTe) KuMarnaeckol reMmeparyprl Ha 0,5 °C pacxonx BOABI YBEIHUUBACTCSH (MIOHUKACTCS)
npuMepHO Ha 60 M'/C, 4 TIPU yMEHbIICHNY (YBEIMUEHHUH) KOTHUECTBA OCaAKoB HAa 10 MM/rog pacxon
BOIBI YMEHbIACTCH HA 20 M/C; SKCTPEMYMBI B OCPEIHEHHBIX BPEMEHHBIX PSJAX OCAAKOB H CTOKA B
30HE ero (opMHUpoBaHUA HAOMIOOAIOTCA IMOYTH OJHOBPEMCHHO, B MpOTHBO(dA3e; Mo 3TOH NpUYHHE
MO>KHO TOBOPHTE 00 ONPEICIICHHOM B3aMMOBIMSIHUH TEMIICPATYPhI H OCAIKOB HA BETUUHUHY CTOKA,

HAIMYNC BOJOXPAHHIMII HA TeppuTopun Poccuu moka HUKOUM 00pa3oM HE YXVAIIACT MOCTYII-
neHue Boael B KazaxcraH, Oonee TOro, B MajJOBOIHBIE TOABI MOJACPKUBACTCS TOCTATOYHO BBICOKHUI
pacxo BOABI, KOTOPBIH 3a FOBI CYIIECTBOBAHMS BOAOXPAHHIVIN HU Pa3dy HE OIMYCKAJICSI IO TOrO MUHH-
MyMa, KOTOPBIH 9acTO UMET MECTO 0 MOCTPoeHN: Bogoxpanuymir B 20-¢ — 50-e ToxpI IPOIIITOTO BEKA;

aHAINA3 TIOCIECAHUX TPEHAOB TEMIIEPATYPhl TOKA3al, YTO KIMMATHIECKHHA POCT TEMIIEPATypPHl B
JAHHOM PETHOHE NPEKPATUICSH, B OMIDKAMIINE JECATUICTHS CICAYCT OKUAATh MOCTCIICHHOTO TOHH-
JkeHHs Temneparypsl Ha 2,1 °C; KONMM4ecTBO OCaaKOB MOXKET MOHHM3UTHCA 10 2025 r. B mpeaenax
10 MM, B TO ke BpeMs Onarofaps OXHIACMOMY CHIDKCHUIO TEMIICPATYPBl BO3AyXa, HCHAPCHHE C
MOBEPXHOCTH BOJOCOOPA YMEHBIIUTCS, YTO MOKHO KOMIICHCHPOBATh CHIDKCHHE KOJHUYCCTBA OCAA-
k0B, COOTBETCTBCHHO CTOK P. Ypan JOKEH COXPAHHUTHCS OKOJIO HBIHCIIHHX 3HAYCHUH, K KOHITY
TPETBETO JCCATUICTHS OKUAACTCH POCT KOMHYECTBA 0CagkoB 10 50 MM/TOJ M YBEIHUYCHHE CTOKA HA
(hOHE MOHKAIOIIEHCS TEMITEPATYPBI BO3AYXA.

3. K npoenosy nogepxnocmnoco cmoxa no meppumopuu pecnybauxu 6 yeiom. HecmoTps Ha 1O,
YTO MPOTHO3 MOBEPXHOCTHOTO CTOKA BO3MOXKEH TOJIBKO IO OTACIBHBIM OacceliHaM, HEKOTOPbIC 0OIIHe
BBIBO/IBI BOBMOJYKHBI:

MOCKOJIBKY KITUMAaTHUCCKUE KOMECOAHU M TEMIICPATYPhl U OCAAKOB MO TeppuTopun PecnyOnukn
MIPOMCXOAAT HE CHHXPOHHO M HE ONHOBPEMEHHO, TO OXHAATh OJHOBPEMEHHOTO KIHMaTHUECKOTO
MIAACHAS WIHA POCTA CTOKA HE CIEAYET;
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HAYABIICCCH KIMMATHUCCKOS MOHIKCHUE TEMIICPATYPhI 10 Beel Teppurtopun Kazaxcrana Oyaet
CIOCOOCTBOBATE HEKOTOPOMY POCTY KIMMATHISCKOTO CTOKA,

MOCKOIBKY KIHMATHYCCKHE KOJICOAHHS TEMIICPATYPhl U OCAAKOB MO TCPPHUTOPHH HECBEIHKH, TO
MEIKTOIOBBIC KONMCOaHMsI CTOKA OYIyT CYIISCCTBCHHO MPEBHIIIATh KIUMATUYICCKUE, MPOTHO3 T'OJA0BOTO
CTOKa B KOHKPETHOM OacceiiHe u OyACT rI1aBHOM 3a1avuch B JaHHOH 00mIacTy.

Paboma svinonnena npu noodepoicke Munucmepcemea obpazosanus u uayku Pecnybmuxu Kazaxcman,
epanm 0493/GF-4 (Hsmenenue xmmama ¢ Kasaxcmane u e2o enuanile Ha CHOK, 3KOA02UYeCKUe CUCHEMbL U
CeNbCKOXO3ALUCMBEHHYIO OeMeTbHOCHb).
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