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OLieHKka COBPEMEHHBIX 1 GYAYLIMX UIMEHEHMI MNOILAAN CHEXHOO NOKPOBa B CeBepom KasaxcTane
Kayasoe A.M. (1,2), AGaee H.H. (1,2), CanbHukoe B.I. (2), Mlonakoea C.E. (2), Xondactek A.E. (2)

(1) PITI Kaarwapouter, Anars, Kaaaxcran
(2) Kasa¥CHuli HaLIOHANSHLIT HVIBPCATET UMeHH 37b-0apasH

KasaxCTaH OTHOCUTLCA K CTPaHaM C PE3KO KOHTUHEHTaISHBIM KIMIMATOM. B CEBEPHOFi NIONOBIHE PECTYGNMKIN POIOMKITENHOCTE XONIOAHORO NEPHOAA COCTABNAET NONMoAA. Meikily TeM, CHEXHLI IOKDOS RBNAETCA HE TOMISKO aKKYMYNATOPOM BCEX OCA/IKOB 32 UMHMI NEPHOR, HO W MCTOSHHKOM Bnark &
BECEHHMI NepHOA. 3aNaC BOlsl B CHEXHOM NIOKDOBE ONPEAENAET BECEHHEE YBNAXHEHME N0YBHI B NPEANOCEBHOM NEPHOA, HENOCTATOUHOE KONMYECTBO CHEra CTaHOBHTBCA MPHINHON 3aCYX. B TO e BDENA BECEHHEE TaRHIe CHera 00YCRasNMBaET NaBORKH, PHCKIN HABOMHEHM U UC. KPOMe TOr0, CHEXHBITt
TIOKDOB, €0 FPaHHLLb! 3ANEraHH, BICOTA  NPOMOMKHTENLHOCTS 3ANETaHIR ABNAETCH HYBCTBUTENLHEIM HHAVKATOPOM UIMEHEHHR KNUMaT. B STOM CBR3H H3y4eHite NapaMETPOB CHEKHOR NOKDOBA, EF0 OCOBEHHOCTEN! KaK OJHOTO H3 COCTABNAIOLLIAX ANEMEHTOB KIMMATa M ONHOBPEMEHHO KaK MHAWKATOPa
3MEHEHIR KNUMATa NPEACTABNAET SHAINTENbHYIO BIKHOCTE

B YCCNIEN0BaHMM M3y4aETCA TeKyLUIME W OYAYULIME HIMEHEHUA NIOLIAZIM CHEXHOTO NOKPOBA. [INA COBPEMEHHBIX MSMEHEHMH Gl UCNONE308aHsI AaHHsIe Terra/Aqua MODIS ¢ 2000 o 2020 fr. Mo AaHHsil NDSI G5IN0 onpeaeneHo 3HaseHHe SCA -NOWLaAN NOKPLITO/ CHETOM TEPPHTOPMH, 32 NEPHOA C
2000 fo1a. BLIABNEHa HESHAYNTENHAR TEHNEHLMA COKPALIEHIA NNOLLIAAN NIOKDOBA U GOMEE PAHHETO CX0Aa B CeBEpHOM KasaxCTae.

[IN% M3y4EHNA CHEXHOTO NIOKDOBA B CEBEPHOM Ka3axcTaHe 8 GyyllieM Obini HCNOMs308aHeI (DAKTUHECKIE AaHHEIE C METEOCTAHLIA M0 BLICOTE CHEXHOTO NIOKPOBA, AGHHBIE CLISHAPHOTO MOZENMPOBAHHA RCP 4.5 (MaKCHMaNsHas CYTOMHaR TEMNEPaTYpa) M CTHHKOBbIE AakHbie NASA 8 BuAe npoaykTa
NDSI Terra/MODIS Corrected Reflectance NpoCTpaHCTBEHHbIM Pa3pelLieHem 1 Kl 3 nepHon 2000-2020 foAs! Ha NEPBYH0, BTOPYI0 U TPET6I0 AEKaAY MapTa.

METOZ0M HaUMEHBLLIVX KBAPATOB ONPEAEneHa anNPOKCHMMPYIOILAR (yHKIA B3aNMOCBR3N NNOLLIBAN CHEKHOT NOKDOBA W MAKCHMANEHOF CYTOMHOT TEMNEpaTypil . KOSDLIMEHT KOPPENSLM MOKA3AN CHITbHYIO CBA3L 0,7 M 3HAYMMOCTL Ha YposHe 0=0,01. YCTaHoBNeHa CUnbHas CBA3L MeXay
MINOLA/IL10 CHEXHOTO MOKPOB  BLICOTO/ -KOIDEHLIMEHT KOPPENALY 0,69. Ha OCHOBE STOf 3aBUCHIOCTH Gbina MOCTPOEHA PETPECCHOHHER MOAETs, 110 KOTOPO/E N0 SHAYEHWAM NOUIAN NEPECHTEIBANHCh 3HAYEHH BEICOTI CHEXHOTO MOKPOBA

10 NOMy4eHHbIM ANPOKCUMHPYIOLLMM YHKLIMAM Gifl NPOBEIEH PACHET CYMM TEMREpaTYp B MapTe C 2006 1o 2099 rof. 1 N0 yPaBHEHMIO PETPECCUM Gbini PACCHMITaHb! 3HAYEHHA NNOLIAAIM CHEXHOTO MOKPOB. 1A KANMGPOBKW PACHET NPOMSBOMMIICA Ha UCTOPHHECKOM Nepoe ¢ 2006 No 2020 o
VICTOpMeCKMit PACHET N0Ka3an X0polLy#o COTMTACOBAHHOCTS, NOCAE KAMMOPOBKI YPaBHEHH Ha (AKTHHECKINX AaHHBIX CPETHEE OTKIOHEHHE (AKTHHECKIIX AaHHBIX OT PACYETHBIX COCTABHNO OKONO 10%.

B UENOM 110 CUEHapHIo NPOEKLMM, Mocrie 2020 02 ASMOHCTPHPYETCA HEGONBLLON POCT NMOWLAAN 70 3HAYEHMI GMUIKUX K HOPME, NIpH STOM MAKCHMYM OXWAAETCA B 2022 OB W 3TO 3HaYEHVE KaK CIEAYET U3 AMHaMMKN YT MaKCUMANsHLIM, NOBTOPUBLUICH MWL B CepeAMHe 2030-biX FO108. B UeNoM
MIROLas CHEXHOMD NOKPOBA BYIET HINKE HOPMI, MUHIMYM OTMEYaETCA & 2028 roay-50% OT NNolLiaAN CEBEpHOTO KasaxcTana (AKMOnWHCKas, KocTaalickas 1 Cesepo-KasaxcTaHoKas oonacTh).

[IMHaMUKa W3VIEHEHWR NNOLLIAN CHEKHOMO NIOKDOBa 8 NepHof 2031-2050 IT. NOKA3IBAET GoNee NABHOE COKDALLIEHHE CHEKHOTO NOKDOBA, B NEPBbIE FOAb| OKONO HOPMBI (75%) 1 fanee ¢ 2035 rofla HeyCTOMMMBOE CHIKEHME K 2050 T A0 55%.

C 2050 roqa SCA yMEHBIMTCA C 55 % A0 40% K 2070 FOAY, a C CEPeamHs| 2070-biX NNOLATL CHEXHOT NOKDOBA CTAGHNM3NPYETCA Ha YPOBHE OKoNo 40%. Y1 COXPaHHTCA Ha TakoM yposHe A0 2100 fofa.

TeppUTOPHA, e CHEXHeii NOKPOB GyET COXPAHATECA, TO PaViOH KOKLLIETAYCKOF BO3BLILIEHHOCT, 1€ B HACTORLLIMI MOMEHT OTMENaETCA HaubonbLIIEe KONMYECTSO CHETa i Hanonee NO3HHI CXOA, a TakKe CeBepHaR YaCTs KOCTaHaViCKoft 1 Cesepo-KasaxCTaHCKoi oGnacT.

ECMH PACCHATPHBATS BECh NEpHOA B LENoM 2020-2099, TO CPENHIMI MMHENHLII TEMN COKDALLIEHA NOLIAZIM 3HAYUTENLHO MEHACTCA, MAKCHMANEHBIE TeMTbl NPUMEDHO 10% 33 AECATUNETHE NPOBLMPYETCA Ha 2030-2050 IT. 3aTem TeMbl CHINKAIOTCR 70 5% 32 AECATANETHE A0 CEpeAuHal 2070-biX it Aanee
CTaGMAUIUpYIOTCA. CPEAHHTi TEMN OKONO 4,5% 33 feCATUTETHE.

BLICOTa CHEXHOTO NIOKDOBA HAXONACH B 3ABUCMMOCTH OT NNOLIAM, TAKKE KaK OXMAAETCA A0 10-15 CM K KoHLY 21 BeKa.

B CBA3H C COKPALLIEHHENM CHEXHOTO IOKPOBA, HAWGOMILIEE NOTEHUMANEHO HEFaTUBHOE BO3EVICTBVE GYET OKAIaHO Ha CEbCKOE XO3AVICTBO. YHACTATCA TaK Ha3blBAEMBIE «CHEXHBIE 33CYX)», BOSMOXHO Y|aLLIEHHE BECEHHMX 3CYX U COKDALLIEHE YDOKAMIHOCTI ADOBLIX 3EPHOBBIX KYTIETYD. OLEHONHbIE
W3MEHEHIR HEraTHBHO CKaXYTCA Ha BOTHOM CEKTOpE i CeKTOpe PeKpeaLy. [1nA CeKTopa HC, TPaHCOPTa W CTPOUTENCTBa COKPALIEHHE CHEXHOTO NEPHOA H BBICOTS CHEXHOTD MOKPOBA, COBMECTHO C NOBLILLIEHHEM TEMNEPATYPE! B LENOM OKAKET NONOKHTENLHOE BOIAEHCTEE 3 CHET CHIKEHNR
CYPOBOCTH H NPOTOMKUTENEHOCTH XONOZIHOTO NEPHOAA

VcenenoBaTensckas pacoTa Nposefiea npit noaaepKe Mporpalis passuTua OOH B PecnyGnitke KasaxcTaH 8 pamKax NpoeKTa "PaspatoTka BOCbMOrO HalMOHANHOTO COOBLLIEHNA Pecny6vky KasaxcTaH 8 pamkax PKIK OOH"

Kniodesble criosa: CHeXHuIi NOKDOB, NNOWLAE, BbICOTa, NDSI, SCA, AMHAMHKA, U3MEHEHNA, AVCTAHUMOHHOE SOHAMPOBaHHE, CUeHapHi, RCP 4.5, UaMeHeHHe KnMMaTa, CesepHbii KasaxCTaH, NepcneKTHaHas oLieHka.
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CHERHUIU 110RUSE 1 BBICUTUN “KUSWPALAET | KIPPEI AN U,03. T1dl ULHUSE 310 SASCARUC T UBiiTa
NI0CTPOEHa ErPECCHOHHAR MOZEN, N0 KOTOPOIt N0 SHAYEHHAM MNOLLAMN NEPECHTHIERHCE SHAYEHH
BLICOTEI CHEXHOTO NOKpOEA
10 10Ny HEHHBIM aNDOKCHUMPYIOLLIMM (DYHKLAM Gin NPOBEEH PACHET CYMM TEMNEDaTYp & MapTe C
102095 10, 11 10 YDABHEH¥IO PETECCHi GBI PACCHHTaHb! SHAMEHHR MNOLLAN CHEXHOT
:a. [INR KaNUGPOBKM PACIET NPOSEOINICR Ha HCTODH nepuoze ¢ 2006 N0 2020 oA,
VICTOpU4ECKMi PACHET NI0Ka3AN XODOLLYH0 COMACOBAHHOCTS, NOCTE KaNIMOPOBKN YPaBHEHUA Ha
QAKTUECKX AaHHBIX CPEHee OTKNOHEHHE (DaKTHHECKIX A2HHEIX OT PACHeTHSIX COCTABHNO 0Kono 10%.
B LENOM 10 CLieHapyio npoekuyH, nocrie 2020 rola AEMOHCTPHPYETCA HEGONLLLION POCT MOLAAN A0
NIDH STOM MaKCUMYM OXMAGETCA & 2022 FOLY W 3T0 SHAYEHHE Kak CEAYET Hs
MHAMIKA GYAET MaKCHMANLHEIM, IOBTOPUBLINCS ML 8 CepeavtHe 2030-5iX rOR08. B Lenom nnoujas
CHEXHOTO NOKPOBA GY/JET HILKE HODM, MUHUMYM OTMESaeTCA & 2028 rody-60
KasaxcTana (AKMONMHCKaR, KocTaHaiickas u Cesepo-Kasa o
[IMHaMVIKa U3MEHEHUA NTIOLIAAN CHEXHOTO IOKDOBa B NEpHOn 2
OKpALLIEHIe CHEXHOTD NOKPOBA, B NEPBbIE Okl KON HOPM (75
CHinkerMe K 2050 1. 20 55%
C 2050 rofa SCA yMEHBILUTCA C 55 % A0 70 roay, 2 ¢ cepenubl 20
110KDOBa CTaGUNHIMPYETCA Ha YPOBHE OKONO 40%. /I COXDAHUTCA Ha Takow yposHe 40 2100 roja
‘TeppTOpHS, e CHEXHbIi NOKDOB Gy/IET COXPAHATLCS, 3TO PalioH KOKLIETAYCKOM B038b

CeBepHa HaCTh KOCTaHAVICKON 1 CeBepo-KasaxCTaHCKOR 00nacTh.
ECTW PACCMATPHEATS BECh NIEPHOA B LENoM 2020-2099, TO CPEAHME TIHHETiHbIi Ten CORpaLLEHH
NIOLLRLN SHAMTENLHO MEHAETCH, MAKCUMATTEHBIE TEMTb! MPHIIEPHO 10% 32 ACCATH

530-2050 IT. 3aTew Tewbl CHILKAIOTCA A0 5% 33 AECATUNETHE [0 CEPEMMHbI 2070-5X 1 Aanee
CTAOUNHSUDYIOTCA. CpeaHMii Temn OKOO 4,5% 32 AECATUIETHE
'BBICOTa CHEAHOTO NIOKPOEA HAXOAACH & SABUCHMOCTH OT NNOLLAZN, TAKKE KaK OXWAAETCA 20 10-15 Cit k
KoHuy 21 gexa
B CBA3H C COKDALLEHHEM CHEXHOTO M1OKDOBA, HAWOOTIbLUEE MOTEHLMANIEHO HETATHEHOS BOSACHCTEMHE
GYAET OKa3aHO Ha CENbCKOE XOIAWICTED. YHACTATCA Tak HASBIBAEMBIE CCHERHBIE JACYXIH», BOSMOKHO
YHBLIEHHE BECEHHMX 3ACYX W COKDALLEHHE YPOKATHOCTH APOBHIX 3EPHOBBIX KYETYP. OLEHOYHBI
V3MEHEHIA HETATUEHO CKAKYTCA Ha BOHOM CEKTODE H CEKTOpe PeXpeaL. fInA CexTopa C.,
TPaHCNIOPTa 1 CTDOHTENLCTBA COKALLIEHHE CHEAHOT NEPHOZA H BHICOTSI CHEAHOTO MIOKPOEA, COBMECTHO
C NOBLILLEHHENM TEMMEDATYDE & LIETIOM OKEKET NOTIOKHATENBHOE BO3ASACTEMHE 32 CHET CHIKEHIA
cypogo neprona
JiccnenosaTenbckan pagoTa NPOBEEHa NP NOAAEPKKE MPOrpanMbl pasauTis OOH 8 Pecnytnuke
Ka3axCTaH B paKax npoekTa "PaspacoTka BOCEMOT HaLMOHAITBHOO COOBLIEHNA PecnyOniKM
KasaxcTa B pamkax PKUK OOH"

Kniouessle crosa: CHEXHbIii NOKDOB, NNOLIAAs, BbICOTa, NDSI, SCA, AMHAMMKa, M3MEHEHNS,
VCTAHLYIOHHOE 30HAWDOBAHME, ClUEHApHT, RCP 4.5, M3MeHeHIe KNuMaTa, CeBepHaiit KasaxcTaH,
nepcneKTHaHas oLeHka
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