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Coo01ieHne KacaeTcsl IIPOrHo3a SIBJICHUI HEOXMIAHHOTO OCTPOTrO MaJlOBOIbSl Ha TPaHCTPaHWMYHOM
(KHP — Kazaxcran) p. Mime mmTenpbHOCTBIO 1—2 MeC, BBI3BAHHBIX XO3SICTBEHHOU IEATEIBHO-
CTBIO B BepXHeli, KUTailicKoii, yactu OacceitHa. Peka Mne umeer mimHy 1439 KM, mpenMyIIeCTBEH-
HO CHEroBoe/JiefIoBOe NUTaHKe U codupaeT Boay B xpeoTax TsHb-IIlaHs. B 3aBUcCUMOCTU OT MOro-
HBIX YCJIOBUIT 00BbEM rogoBoro croka Ha rpaHuie KHP — Kazaxcran Bapbupyetcs ot 10 o 20 KM
B 2006 r. B kuTaiickoi yacTu 0acceitHa ObUTIO IOCTpoeHo Kamiaraiickoe BomoxpaHUIUIIE ¢ pado-
qim 06bEMOM 1,4 kM°. B cilydae MaIOBOZHOCTH PeKy CPOKH CE30HHOTO TTOTIOIHEHHST BOLOXPAH M-
112 BEIHY>KIEHO CABUTAIOTCS HA KOHEII JIETa, YTO BRI3BIBACT OCTPOE TEXHOTCHHOE MajloBomIbe. [lepron
2009—2018 rr. mo KajeHIapHbIM JaTaM MOTIOJTHEHUST BOAOXPAaHWINILA ISJIUTCS Ha IBE TPYIIIbI: paH-
HensetHuit (2009—2011, 2015—2017) u no3nHenetHuii (2012—2014, 2018). BogHocts p. Mine 3aBucur
OT KOJIMYECTBA CHera, akKyMyJIMpOBaHHOTO B e€ bacceiiHe. [IporHo3 KajeHIapHbIX JaT TOTIOJTHEHMS
BOJOXPaHWINIINA C 3a0JJaTOBPEMEHHOCTBIO B TPU MeCs1Ia CTPOMJICS Ha TPEX XapaKTepUCTUKAX CHEX-
HOTo MOKpoBa KUTaicKoi yactu 6acceiina p. Mne: 1) ce30HHOM MakCMMyMe BBICOTHI CHera; 2) cpe-
HEll BBICOTE CHEXKHOTO TTOKpOoBa B Iepuof ¢ 1 suBapst 1o 30 ampenist; 3) BOOTHOM 3KBHBAJICHTE CHEra
Ha | Mas (OTHOCUTEIbHAS OlleHKa). JIJIsT OTHOCUTENBLHON OLEHKU MPUMEHSIJICS KOMOMHUPOBAHHbII
nHaekc ycnoBuii co mkanoin 0—50—100, rne 0 — MHoroseTHuit MuHumMyM, 50 — cpennee, 100 —
MHorosieTHUi# MakcuMyM. CHEXXHBII MOKPOB KUTalcKoM yacTu OacceliHa p. Mie xapakrepusosal-
cs cyrouHbiMu ciyTHUKOBbIMU nipoayktamMmu FEWS NET USGS/EROS Snow Depth u Snow Water
Equivalent Anomaly (Noah 3.6 SWE Model). Ce30HHbBIII MAKCUMYM BBICOTHI CHEra BapbHpPOBAJICS
oT 28,5 mo 33,0 cM 1St MO3IHEIETHUX PeXXUMOB 1 oT 32,8 10 44,9 cM — 1y1g paHHeneTHUX. CpexHss
BBIcOTa cHera coctasisiia (20,0...21,9)/(23,0...32,7) cM COOTBETCTBEHHO; aHOMAJIMN BOTHOIO 3KBU-
BajieHTa cHera — (0...35,6)/(32,2...100) yCJIOBHBIX €AMHMIL. DTU pa3andus UCIIOIb30BaIUCh JUISI IIPO-
THO3a CPOKOB ToroHeHus Karmiaraiickoro BogoxpaHuauiia. Xapakrepuctuku 2019 r.: ce30HHbIN
MaKCHMYM BBICOTHI — 38,4 cM; cpenHee — 24,6 cM; BOIHbI 9KBUBAJEHT — 51,5 YCIOBHBIX €IUHMLI.
Takum obpa3zoM, OXHUmIAeTCsl paHHEJICTHUI CPOK ITOMOJHEHUSI BOOOXPAHWINIIA 0¢3 TeXHOTC€HHOTO
MaJIoBOIbsI Ha p. Mite B aBrycTe — ceHTSI0pe.

KmoueBbie cioBa: TpaHcrpaHudHas p. Mie, xkurtaiickasg dacTh OacceitHa p. Mie, mucraHLiMoOHHOE
3oHaupoBaHue, cryTHukoBblie MpoaykTel FEWS NET USGS/EROS, cHeXHbIIi MOKpPOB, BbICOTa
CHera, aHOMaJIMM BOJHOTO SKBMBAJIEHTAa CHEra, CE30HHOE ITOITOTHEHNE BOIOXPaHUIIUIIA, aHTPOITO-
TeHHOE MaJloBobe p. Wjie, TpOrHO3 aHTPOITOTeHHOTO MajloBoIbs p. Mite
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TpancrpanuyHas p. Mie (mnmuHa — 1439 kM, miomans 6acceitHa — 140 ThIc. KMz), BEPXHSS 4acTh
Kotopoii otHocutcsd K KHP, a HuxkHsas — k Kazaxcrany, cooupaet Boay B xpeodtax Tsnb-IIlans
U MMEET MPEeMMYIIEeCTBEHHO CHeroBoe M JiemHuKoBoe nurtaHue (I'amaesa, 2017). T'omoBoii cTOK
pexu Ha rpanulie KHP — KazaxctaH B yCJOBUSIX pe3KO KOHTUHEHTAJIbHOIO KJIMMAaTa CylIEeCTBEH-
Ho Bapbupyetrcs (10—20 KM ) (T'anmaesa, 2017). B 2006 r. B8 KHP Ha p. Tekec (KpynmHeMImii TpuTOK
p. Mne) 6buto noctpoeHo Kamiaralickoe BomoXpaHUIUIIE ¢ paboyuM oobEMoM 1,4 KM (TepexoB
u ap., 2016). B manoBomHble roabl CPOKU CE30HHOIO IOIOJHEHMSI BOAOXPAHWIMIIA BBIHYXKIECHO
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CMeIaoTCs Ha KoHell Jieta (puc. 1), 4YTO MPUBOIUT K aHTPOTIOTEHHOMY MaJloBOAbIO p. Mne Huke
1o TeyeHuto. [IporHo3 aHTPONMOreHHOTO MaJOBO/bS C 3a01aTOBPEMEHHOCTBIO B TPU MecsIlia OYeHb
BaxkeH Uil 3(D(HEeKTUBHOTO afMUHUCTPUPOBAHUS BOAHBIMU pecypcamu p. Me B HYUXKHel yacTu 6ac-
celiHa Ha TeppuTopuu Kazaxcrana.
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Puc. 1. TTapameTtpsl BomHOTO 00MeHa Mexxny Kammiaraiickum Baxp. u ctokoM p. Tekec (KHP) nig ner ¢ Hau-
0oJiee XxapaKTEpHBIMU (PaHHEJIETHUI U MO3AHEIETHUI) PEXXUMaMU CE30HHOTO MOMOJIHEHUST BOAOXPAHWIUIIIA.
IMocTpoeHo Ha OCHOBE CITyTHUKOBBIX OLIEHOK

OnepatuBHas TUApoJIoTHUYecKass WHdoOpMalMsl MO KUTAWCKON 4YacTu OacceiiHa p. Une s
KazaxcTaHckoil CTOPOHBI OrpaHMYeHa JAaHHBIMU 10 PAcXO[dy BOIBI Ha IOIPAaHUYHOM THUAPOIIOCTY
Canppaoxa13bl (Sandaohezi) (CoopHUK..., 2008), yero HeIOCTATOYHO 15T JOJATOCPOUHOTO MTPOrHO3a
BOIHOCTU ce30Ha. JlaHHbIe TUCTAHLIMOHHOTO 30HAMPOBAHUS CIIOCOOHBI OTYACTU BOCIIOJIHUTH 3TOT
npo6es. CIyTHUKOBBIM MOHUTOPUHT ILIOIIAAM BOAHOTO 3epKaja Kariaraiickoro BogoXpaHWJIv-
11a TTO3BOJIIET PACCYMTHIBATh MapaMeTphl BOTHOTO 0OMeHa MexXay HUM U cTokoM p. Tekec (TepexoB
u ap., 20150).

CnytaukoBbie TipoaykTel USGS\EROS Snow Depth (SD, Bpicota cHera) m Snow Water
Equivalent Anomaly (SWEA, aHomanuu BoJHOro 3KBMUBaJIeHTa CHera), JOCTYIHbIE Ha MHTEPHET-
pecypce Famine Early Warning Systems (FEWS NET) (https://earlywarning.usgs.gov/fews/prod-
uct/410), MOTYT UCHOJIL30BAaThCS JJIs1 OLIEHKM 3araca CHera B 30Hax (popmupoBaHMs cToka p. Mie
Ha tepputopun KHP. ITponyktelr SD 1 SWEA (Noah 3.6 SWE Model) nmeroT cyrouHoe 0OHOBJIE-
HUE M IPOCTPAHCTBEHHOE paspelieHue 2,6 MuH (IpuMepHO 4X5 kM). JloCcTyIieH CyTOYHBIN apXUB
naHHbIx: 1isg SD — ¢ 2000 r., nis SWEA — ¢ 2002 r. (https://earlywarning.usgs.gov/fews/search/
Asia/Central%20Asia).

OnunHanuatuiaetHuin  (2009—2019) mnepuon padorsl  Kammmarafickoro BogoxXpaHUJIMILA
(p. Tekec) obecrieyeH AeTaJbHBIMM CIYTHUKOBBIMHU OIIECHKAMM IIapaMETPOB CHEXHOTO ITOKpOBa
(SD, SWEA) nna xuraiickoit yactu GacceiiHa p. Une (puc. 2, cm. c. 300). OCHOBHBIMU KOJIMYe-
CTBEHHBIMM XapaKTepPUCTUKAMU CHEXHOTO TOKpoBa bacceliHa ObIJIM BHIOpAHBI: 1) CE30HHBIN MaK-
CHMYM BBICOTBI CHeETa; 2) cpedHsis BbicOTa cHera B Iepuof ¢ 1 sHBaps 1o 30 ampeiis; 3) aHoMaIus
BOJIHOTO 3KBHBaJIeHTa CHeXXHOro rokposa Ha 1 mas. [Tpoanykt SWEA npencraBisier codoit pa3HUILy
(MM) MexXny TeKyllleil BeJIMUYMHON BOTHOIO 9KBUBAJEHTa CHEra U CPeIHUM 3HaYE€HUEM Ha 3TOT JIeHb
3a nepuona 2002—2016 rr. (https://earlywarning.usgs.gov/fews/search/Asia/Central %20Asia).
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Puc. 3. Tpu K1I09eBBIX TTapaMeTpa CHEXXKHOTO ITOKPOBa KUTAMCKOTO ceKTopa bacceiiHa p. e, MCroib3yeMbIx

IJIST TIPOTHO3a THIIA peXXuMa (paHHeJIeTHWI/TTo3aHeIeTHUI) 3amoHeHus Karmraraiickoro Baxp. (p. Texec),

¢ IMarna3oHaMy 3HA4eHui 110 ucropudeckuM aaHHbIM (2009—2019). ITocTpoeHO Ha OCHOBE CYTOYHBIX JaHHBIX
FEWS NET, USGS/EROS Snow Depth 1 Snow Water Equivalent Anomaly

Hecatb mocneaHux Jjer (2009—2018) mo gatam ce30HHOro momnogHeHus1 Kaminaraiickoro Bo-
JOXpaHUJIUIA JeJSITcs Ha nBa pexuma: paHHenaetHuit (2009—2011, 2015—2017) u nmo3aHeAeTHUI
(2012—2014, 2018). ComnocTaBlieHUe 3HAYEHUI KJIIOYEBBIX MapaMeTPOB CHEXHOIO MOKPOBA MEXIY
STUMMU JABYMS TpyIIaMu JieT mpeactaBieHo Ha puc. 3 (cMm. c. 300). [Iuama3oHbl 3HAYEHUI KITIO-
YEeBBIX TapaMEeTPOB, XapaKTEPU3YIOLIMX TPYIIbl JeT paHHEJeTHUX U TMO3JIHEJIeTHUX CPOKOB 3a-
MOJIHEHUSI BOIOXPaHUJIUIIA, MOUYTU He MepeceKkaroTcsl (cM. puc. 3). DTO yKa3blBaeT Ha Hajlu4vue
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TECHOM CBSA3UM MEXIY NMCTAaHIIMOHHBIMM OLICHKAMM 3aIlacoB CHera B 30Hax (hOpMUPOBAHUSI CTOKA
p. e u tunom pexxrma (paHHENETHUI WU TTO3AHEIETHUI) CE30HHOTO TMOMOJHEHUs BOIOXPaHU-
qvma. [Mosunms 2019 r. B pa3oBoM MPOCTpaHCTBE BHILIENEPEUUCTEHHBIX TPEX KITIOUEBBIX TTPHU3HA-
KOB OJIM3Ka K CPeTHUM MHOTOJIETHUM YCIOBUSIM (CM. puc. 3). To ecTb BepoITHOCTb (hOPMUPOBAHUS
MO3IHEJETHEr0 TEXHOT€HHOTO MaloBOAbs Ha p. Mie B ce3oHe 2019 r. OTHOCUTENILHO Majla U MOKET
OBITH BbI3BAaHA aHOMAJIBHOM MOTOI0I Mast — UI0JIs.

B 3akimoueHre oTMETHMM, UTO HAcCTosIas paboTa ObLIa MpeacTaBieHa Ha PaCCMOTPEHHUE B pe-
JAKIMIO XypHaja B Mae. 3a BpeMsl TIPOXOXKACHUS PEeLieH3UPOBAHUS U JOPAOOTKM CTAaThbU TOJIyYeH-
Hble JJaHHbIC HAOIIOACHUS B 1IEJIOM MOATBEPAMUIN MPEACTABICHHBIN aBTOpaMU MPOTrHO3. 3aroaHe-
Hue Kamuaraiickoro BogoxpaHuiuiia B ce3oHe 2019 r. mpoxoausio MpruMEpHO Ha MecCsL paHblile,
geM B ManoBogHbi 2018 r. 3amac Bombl B 400 MiH M> B 2019 T. 6bUT ZOCTUrHYT 10 MIOJIS TIPOTHB
6 aBrycta B 2018 r. Ho cyxoit u xkapkuii iepuon utosist 2019 . BHEC CBOM KOPPEKTHBBI, CIBUHYB CPO-
KU 3aIlOJIHEHMST BOJAOXPAaHUJIMUINA HAa HECKOJbKO 0ojiee MO3AHWE OTHOCUTEIBHO IpEeaBapUTEIbHO
OXMIABIITUXCS.

PabGota BbITTOTHEHA MPU TTOAEPKKE TPAaHTOBOTO (hMHaHCUpOBaHUS MUHUCTEPCTBa 0Opa3oBa-
Hus 1 Hayku Pecriyoauku Kazaxcran (mpoekt No AP 05134241).
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Influence of the Kapshagay Reservoir (China) refill on transboundary
River lle runoff and satellite-based forecasting
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This report is about the forecast of the phenomena of unexpected sharp water scarcity in the trans-
boundary (China-Kazakhstan) River Ile during 1—2 months caused by water management in the
upper, China’s part of the river basin. The snow/glacial-fed River Ile has a stream length of about
1439 km and collects water in Tien-Shan ranges. At the China-Kazakhstan boundary the annual river
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runoff varies between 10—20 km® under weather conditions. The Kapshagay Reservoir, with working
volume equal 1.4 km?, was built in China’s sector of River Ile basin in 2006. In case of river water
deficit, the calendar dates of the seasonal reservoir refill are forced to shift to the end of summer, which
causes sharp anthropogenic water scarcity. By the dates of reservoir refill, the 2009—2018 period is di-
vided into two groups: early summer (2009—2011, 2015—2017) and late summer (2012—2014, 2018).
The River Ile runoff depends on snow accumulation in its basin. The 3-month forecast of the dates of
seasonal reservoir refill was based on three parameters of the snow cover of the China’s sector of River
Ile basin. They are: 1) season maximum of snow depth; 2) average snow depth during the period from
January 1 to April 30; 3) snow water equivalent anomaly on May 1 (relative estimates). The composite
condition index, with the scale 0—50—100, where 0 is the multi-year minimum; 50 is median; 100 is
multi-year maximum, was used for relative estimation. The snow cover of the China’s sector of River
Ile basin was characterized by satellite products Snow Depth and Snow Water Equivalent Anomaly
from FEWS NET USGS/EROS (Noah 3.6 SWE Model). The season maximum of the snow depth
ranged as follows: minimum 0,285 m, maximum 0,330 m for late summer regimes of reservoir refill;
and minimum 0,328 m, maximum 0,449 m for early summer ones. The average snow depth, respec-
tively: 0,200—0,219/0,230—0,327 m; snow water equivalent anomaly: 0—35.6/32.2—100 units. These
differences were used to forecast the calendar dates of the Kapshagay Reservoir refill. The 2019 char-
acteristics were: seasonal maximum of snow depth 0.384 m; average is 0.246 m; snow water equivalent
anomaly 51,5 units. Thus, in August — September 2019 an early summer reservoir refill without anthro-
pogenic river water scarcity is expected.

Keywords: transboundary River Ile, China’s sector of River Ile basin, remote sensing, satellite products
FEWS NET USGS/EROS, snow cover, snow depth, snow water equivalent anomaly, seasonal
reservoir refill, calendar dates of reservoir refill, forecast of the calendar dates of reservoir refill
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