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METOAUKA NPOI'HO3UPOBAHUA BOJHOCTHU PEK
KBIPTBI3CKOM PECITYBJIUKA HA OCHOBE WEAP (HA TIPUMEPE P. HAPBIH)

0.10. Kanawmnuxosa

AHHOmauyus. Ons nonyyYeHusi KayeCTBEHHOro MporHo3a BOAHOCTM p. HapblH M npuToka Bogbl B TOKTOryrbckoe
BOOOXPaHWMMLLE Ha BEreTauuoHHbIN Mepuon NPensiokKeHO WCMonb3oBaTh nporpamMmHoe obecneveHne WEAP.
CocraBneHa meTtoguka ¢ ucrnonb3osaHvem WEAP ans peyHoro 6acceiiHa, kotopasi OCHOBaHa Ha NPYMEHEHUN AaHHbIX
Ha3eMHbIX HabnaeHU 3a MeTeonapamMeTpamu, BOGHOCTBIO pek, copoce n obbeMe Boabl B BogoxpaHunuwax. JaHHble
MeTeonapameTpoB Af1si BbICOTHbIX 30H ObINMM MHTEPNONUPOBaHbI C WMCMOMb30BaHWEM TEMMepaTypHOro rpagueHTa
1 rpaguneHTa ocagkoB. Pesynetathl kannbposku mogenn WEAP ans HapbiHckoro 6acceviHa 3a 2004—2020 rr. nokasanu
«XOPOLLYK» KaTeropuito kKavectBa MeToauku (koadpdpuumeHT koppensumn R Boiwe 0,8). TecTupoBaHue mopenu
Ha He3aBucuMbIx rogax (2001, 2002, 2021 n 2022) Takke nokasano BO3MOXHOCTb npumeHeHnss WEAP B cucteme
rmppomeTteocnyx6 (R = 0,89-0,96). Metoauka nepepaHa Ans anpobaumu U BHeOpPEHUsI B CUCTEMY OnepaTvBHOMO
rmaposIorMYeckoro NporHo3mpoBaHus Kelprolsaruapomerta.

Knrouessle criosa: BogHble pecypchbl; MPOrHO3 BOAHOCTU pek; nporpaMmmMHoe obecnevenne WEAP; HapbiH; Kbipreiackas
Pecny6nuika.

KBbIPT'BI3 PECITYBJIMKACBIHBIH JAPBIAJIAPBIHBIH CY YJIAPBIHBIH
HETU3UHIAE WEAP BOJIXKOJJ0O0O METOAUKACBI
(HAPBIH JAPBISACBIHBIH MUCAJIBIH/IA)

0.10. Kanawnuxosa

AHHOmauyus. BereTaumsanblk mesrvngern HapbiH JapbisicbiHbIH kaHa TOKTOrynm Cyy cakTarbldblHa CyyHyH arbin
KMPWLLUMHWUH  XOropKy canattarbl 6oxomonyH anyy y4yH WEAP nporpamMmanblk KamMCbi34OOCYH —KOMNAOHYY
cyHywTangel. [Japbis 6acceiiin ydayH WEAP nporpammManbik KaMcbI3400CyH nanganaHyy MeHeH Ty3ynreH MeTofuka
MeTeoponapameTprepre, AapbianapablH CyyCyHa, Cyy caKTarbldTapAarbl CyyHYH arbi3bifibiLLbIHA XXaHa KeNeMyHe Xep
GetTnHaern GainkoonopayH MaanbiMaTTapblH KONAoOHyyra HermsgenreH. BuiivkTuk 3oHanapbl y4yH meTeonapamerp
MaansiMaTTapbl Temneparypa rpaguMeHTVH XaHa XaaH-4aublH rPaguMeHTVH KOMAOHYY MEHEH WHTeprnonsumsanaHraH.
2004-2020-xbingapbl HapbiH 6accenHn yayH WEAP mogenuH kanubpree HaTbliixanapbl MeToAAyH canaTblHbIH
KaKLWbl» KaTeropusiCbiH kepceTTy (koppenauus koaddpuumeHtn R 0,8 geH xoropy). Mogenan ke3 kapaHAbiCbi3
xbingap (2001, 2002, 2021 xaHa 2022) apanbirbiHga TecTvpneene WEAPAU ruapoMeTeoponorsnbik KbldamaTtTap
cuctemacbiHga (R = 0,89-0,96) kongoHyy MYMKYHYynyryH kepceTTy. [asppanraH metoavka Kbiprbi3ruapomMerTuH
onepaTvBAYY MMAPONOrUsnbiK GOMmKoN400 cucTeMachiHa CbIHOO XaHa KUPruayy y4yH eTkepynyn 6epungu.

TylyHOyy ces3dep: cyy pecypcTapbl; AapbisinapdblH ainap apansireiHga kenemyH 6omxongoo; WEAP nporpammarnbik
kamcbi3goocy; HapbiH; Keipreid Pecnybnvkacsi.

THE METHODOLOGY OF FORECASTING THE WATER CONTENT
OF THE RIVERS OF THE KYRGYZ REPUBLIC BASED ON WEAP
(USING THE EXAMPLE OF THE NARYN RIVER)

O.Yu. Kalashnikova

Abstract. Using the WEAP software in the Hydrometeorological Service (Kyrgyzhydromet) under the MES of the
Kyrgyz Republic, it will allow to obtain a high-quality forecast of the water content of the Naryn River and the inflow
to the Toktogul reservoir for the growing season. The compiled in WEAP methodology for the river basin is based
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on the application of ground-based observations of meteorological parameters, inflow, outflow and volume of water
in reservoirs. The data of meteorological parameters for high-altitude zones were interpolated using a temperature
gradient and a precipitation gradient. The results of calibration of the WEAP model for the Naryn basin for the
period from 2004-2020 showed the quality of the methodology “good” (correlation coefficient R above 0.8). Testing
of the model in independent years (2001, 2002, 2021 and 2022) also showed the possibility of using WEAP in the
system of hydrometeorological services (R = 0.89-0.96). The prepared methodology was transferred for testing and
implementation into the Kyrgyz Hydrometeorological operational forecasting system.

Keywords: water resources; forecast of water content of rivers; WEAP software; Naryn; Kyrgyz Republic.

Brenenmue. B niensx yimydrieHus: 00CITyKUBaHHS OTPeOUTENCH THIPOIOrHIecKoi nHopMaIiei, Halu-
OHAJbHBIE THJIPOMETEOPOJIOrHYeCcKUe CIyKObI LIeHTpanbHOM A3uK BHEAPSIOT U aJallTUPYIOT COBPEMEHHBIE
1 2QPEeKTUBHBIC METONBI THIPOJIOTHIECKOTO MPOTHOZNPOBAHUS, TTIABHON COCTABISIONICH KOTOPBIX SBISICTCS
IIPOrHO3 BOJHOCTYU PEK HAa BETETALlMOHHBIA IEPUOL.

OCHOBHAsI LIeNTb CO3JaHUS JAHHOH METOIWKH — Pa3paboTKa pacyeTHOTO aJTOPHUTMAa M MMHTAIIMOHHOU
BOJIOXO3HCTBEHHOI MOJIETIH € HCIOIb30BaHUEM IporpaMmuoro ooecneueHus WEAP (c anementamu LEAP)
W UX BHEIpEHHUE B MPAKTHKy paboTel [mapomereopomormueckoil cimyx0b! (Keipremrugpomer) npu Munu-
CTepCcTBE upe3BblUaiHbIX cuTyaruil Kseipreizckoil PecryOnuku. 9To HE0OOXOAMMO I MPOTHO3UPOBAHHUS
BOJTHOCTH p. HaphiH Ha BereTanMoHHBIN MepHOJI, H3MEHEHUH 00beMa TOKTOTyIbCKOTO BOJJOXPAHIIIUINA U BbI-
pabOTKU TUAPOSIEKTPOIHEPTUH, KOTOPBIE B CBOIO OUYEPEb BIUSIOT HA KOJIMUECTBO BOJIBI, HCIOIb3YEMOM JJIs
nesieid uppurauu. JJaHHbIA IPOTHO3 00eCIeunT HEOOXOIMMON HH(POPMAITUEeH COTPYIHUKOB, IPUHUMAFOIIINX
pelIeHns Ha BETeTalMOHHbIM MepHO.

[Ipenyaraemast MeToMKa MpeHa3HaYeHa sl €€ UCIO0Ib30BaHMUs B ONEPAaTUBHOM MPAKTUKE HIPOJIOTHU-
YECKOI'0 IIPOrHo3upoBaHus B KbIprelsruapoMere, ¢ Nocaeyolell nepenadeil pe3ysbTatoB IIpor1o3a Bo Bee
3aMHTEPECOBAHHBIC BEAOMCTBA: MUHUCTEPCTBO cenbckoro xo3siictBa KP, JlemapramMeHT BOTHBIX PECypcoB,
Munucrepcetso 3uepretuxy, OAO “Onexrpudeckue ctanuun’’, MUC, opransl o npeaynpexaenuto YC, mpa-
BUTETILCTBCHHBIC OPTaHU3aINH, THAPOMETCITYKOBI coceqHuX rocyaapcTs (Kasruapomer u Yarumpomer) u 1p.

Baenpenue coBpeMeHHOro mporpamMmHoro obecneueHuss WEAP B mpakTuky OnepaTHBHOIO IMPOTHO3U-
POBaHMS MO3BOJUT MOTYIUTH THOKHUH MHCTPYMEHT IO OIIEHKE TEKYIIETo W OyAYIIETro COCTOSHIS BOJHEBIX pe-
CYpCOB (PEYHOr0 CTOKa M BOJOXPAHMIMIL), HUCIOIb30BATh PA3IHUYHbIC KIMMATHUECKUE CLCHAPUHU, a TAKXKe
TIO3BOJIUT TTOBBICUTH A(PPEKTUBHOCTH U HAZECKHOCTH BBIITYCKAEMOI THIPOIOTHICCKON POy KITHH.

1. Kparkas xapaktepucTuka odbexrta. Ctok p. Hapsin popmupyercs Ha Teppuropun Kbelpreizcrana
B ropax TsHb-11lanst u mporekaet mo depranckoii JonuHe B Y30eKUCTaH, T/e, ciauBasch ¢ p. Kapamgapses, 00-
pasyert peky Croip-Japes. Pexa Hapbin npunapiexutr k 6acceiiny ApajbCKOTO MOPS, SBISISICh KPYTHEUIITHM
puTOKOM p. ChIpapbsl, a TaKXKe OJJHOH U3 OCHOBHBIX TMIPOIHEPreTHYECKUX U BOJOXO3SHCTBEHHBIX apTepHii
Keipresckoii PecyOnuku. B xo3sicTBEHHBIX 1IeIX BoAa p. HapblH HCIONB3yeTCs I OpOIIaeMoro 3emiie-
JIeJHsT — JITIST 9TUX HYKJT OT Hee nposiokeHbl bonbmoit ®epranckuit u CeBepubiii @epranckuii kaHambl. Pexa
TaKxe 00J1a/1aeT 3HAYUTENbHBIMH THIPO3HEPTeTHUCCKUMU PECYpPCaMu, Ha HEll pacriookeHb! TOKTOryIbCKoe
u Kypmncatickoe Bogoxpanmmmmia u kackaasl [ 9C: Tokrorynsckuii, Tam-Kymbipcknii, Yukypraunckuit, Kypm-
caifckuit, lllamanaeicaiickuii 1 Kambapatunckuii (pucyHok 1).

CymmapHas miomans Bogocoopa p. Hapeia 1o ee cimsaust ¢ p. Kapamgapsst cocrasisiet 59 900 km?, 00-
11ast IPOTSHKEHHOCTh peku 807 KM, pecypehl TIOBEPXHOCTHBIX BOJ OllcHUBalOTCs B 13,7 km?/rox [1]. Teppu-
Topus Oacceiina Bkiarodaer 1369 km? iemHUKOB [2], BBICOTHBIC OTMETKH OacceliHa W3MEHSIOTCS B Ipezesax
0,7-5,1 xm. Cpennsist BeicoTa 6acceifna o nanueiM BL.E. Hlymbsia — 2800 M [3], mo pacueram, Ipou3BeeH-
vbM B [YIC — 2970 M H.y.M.

2. Hcxoanble JaHHBIE 1JIs1 MOJdeIupoBanus. B Tabnuie 1 mpuBeneHbl HCTOYHUKHU UCXOIHBIX JAHHBIX,
HCTIONB30BaHHBIX IS TOCTPOSHHS MOIeNH Oacceiina p. Hape. Crincok HCXOAHBIX JaHHBIX aHAIOTHYCH JIaH-
HbIM, ucnonb30BaHHbIM SEI (Stockholm Environment Institute’s U.S. Center) nmpu mocTpo€HUN KOMIUIEKCHOM
BOJIHO-DHEPIeTUYECKOW MOAENH It Bcero Oacceitna p. Coipnapss, pu 3toM SEI ncrmonb30Bany qOCTyTHBIC
OTKpBITbIE UCTOYHUKHU JIAHHBIX O CTOKE PEK M pexuMe BogoxpaHmnui 3a 1981-1995 rr. B pazpaboranHoi
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Pucynox 1 — Mecrononoxenue sogocoopa p. Hapoin B Llentpansnoii Azuun
B OacceifHe ApajbcKoro MoOpst M cxeMa pacroniokerns Bonoxpanmwmn 1 ['9C B HapeiackoM Oacceiine

Tabnuna | — Mcrounuku JaHHBIX, Ucnonb3yeMble SEI nuist Mmopenuposanus Oacceiina pexu Hapbin

Bun nannasix Wcroynuku, ucnosb3yembie SEI
udposas Mmonens penbeda HydroSHEDS c¢ npoctpancTBeHHbIM pazpemeHreM 500 M
ITnomane nequukos /Glacier Randolph Glacier Inventory 6.0 (2017)
TIpoTsxeHHoCTh eaHuKoB /Glacier EBporeiickoe KOCMUYECKOE areHTCTBO
3emienonb3oBanue / Land Use EBpormelickoe kocMHIeCKOe areHTCTBO
Kiumar / Climate TIpuHCTOHCKAS HCCIIEAOBATEIbCKAS KIMMATHUCCKAs! TPYIINa
Crok pex (paCXOILLI.BO,E[I:I) 1 Bojoxpanmmima / Dis- http://cawater-info.net/
charge and Reservoir

metomuke nanubie [MIC u EBpomneiickoro KOCMHYECKOTO areHTCTBa OCTAUCh 0e3 M3MEHEHUH, HO ObLIH HC-
TI0JIb30BAHKI JIAHHBIE OCHOBHBIX MeTeonapaMeTpos 3a nepuoj ¢ 2000 o 2022 1. mo meteoctanuusm Koiproiz-
THIPOMETa, HaxomsIumMcst B 6acceiine p. Hapeia Ha pasnoii Beicote — Tstab-11lans, . Hapeia u Toktoryn [4].
Juramuka croka pek HapbiHcKoro OacceliHa u3ydanach 3a TOT JK€ MEePHOJ HAOMIONEHUH 10 TaHHBIM THIPO-
noctoB Kelpreisruapomera [5].

OCHOBHBIM UCTOYHMKOM IIOCTYIJIEHUs BozAbl B p. HapbIH siBisiercs Tajas Boga OT CE30HHOIO CHEroTas-
HUS U TPYHTOBbIE BOAbI [2, 3]. [IuTaHue peku 3a cyeT JOXKIEBOro CTOKa COCTaBIsAeT OkoJo 4 %, Tanoro jen-
HuKoBOro — 5,6—-10 %, nns BepxoBbeB pexu Hapbin — 23,2 % ot rogosoro peuHoro croka [2, 7]. Ilonosoase
Ha mpuTokax p. HapbelH HaunHaeTcs B cepefuHe anpess ¢ MaKCUMaJIbHBIMU PAcXOJaMH BOZbI B HIOHE-HUIOJIE.
OCHOBHOM CTOK peKH HaOIIomaeTcs B ampese-centsiope, coctasisist 70—80 % romoBoro croka. YpoBeHb 3a-
JIeraHusi TPYHTOBBIX BOA pasnuuHblil. B Cyycambipckoii, AT-BalinHCKON U HEKOTOPBIX APYTHMX MEKTOPHBIX
BIIQJIMHAX MPOHMCXOANT BHIKIIMHWBAHUE HA MTOBEPXHOCTh TPYHTOBBIX BOJ, 00pa3ys ca3oBbie OomnoTa. I'pyH-
TOBBIC BOJBI MEXTOpHBIX BhanuH Buyrtpenuero Tsub-lllans, Ha000poT, OCIHBI U HAXOAATCS Ha OONBIION
ryouse [8].
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3. Metogonorus. OCHOBHBIM METOJIOJIOTUYECKUM IIOJIXOIOM [UIsl MOJEIUPOBAHUS THUPOIOTHHU
B WEARP sBiisiercs memoo onpeodenenusn enaxcnocmu nouepl (MBII). DTOT METOJ HCIIONB3YET OJJHOMEPHOE
ypaBHEHHE, PaCCUUTHIBAIOIIEE BOTHBIN OaaHC JIJIs MOBEPXHOCTHOTO MOYBEHHOTO MPOdUIIst (BEpXHHA KOBIIT —
30Ha HETITYOOKHX TOYB — z/) U IITyOOKOTO MOYBEHHOTO POl (HIYKHUHN KOBII — 30HA TIIYOOKOTO 3aJIeTaHus
1o4BsI — z2) (Tabmuuet 2 1 3) [9, 10].

Tabnuua 2 — O6mas ¢hopmyna Uit MeTo/a ONpeiesieHUs BIaxHOCTH nouBbl B WEAP
JUISL IOBEPXHOCTHOTO MOYBEHHOTO MPOQHUIIS — 30HBI HENTYOOKHX MOYB (BEPXHHUI KOBIII)

W3menenne 3a- [Ipsmoit IToTox [ToTok mouBeHHOI
nacoB nouseH- | Ocanku DBaroTpaHcHupanus MOBEPXHOCTHBIM | ITOYBEHHOH | BOZBI B IPYHTOBBIE
HOM BOJIbI CTOK BOJIBI K PYYbIO BOJIBI
l:i_? i 52' g :.‘ i RRF - -~
Rd, —= = R,(®) - PETOk, ,(N(—5—) - Bz - [}K.,20, - A= [DE, 7,
4 I g € 3 = 45 E s d &2 E = 2 <o

Tabnuma 3 — O6mias hopmyia Ui METo/Ia ONIPE/ICIICHHS BIaXXHOCTH 1o4Bbl B WEAP
JUIs TITyOOKOTO TIOYBEHHOTO MPOQHIIS — 30HBI NTyOOKOTO 3aJIeraHus MOYBbl (HUKHUHN KOBIII)

V3MeHeHne 3amacoB Mepkonaums (NpocaynBaHne) N3 BCEX NOA3EMHbIX CToK B peky (T. €.
MOYBCHHO BOJIBI OTBETBIEHWI 1 NONOCTEN B Npeaenax Bogocbopa 6©a30BbIl CTOK)
| (&= N S
S 5 = | Z(l — )k, ,z5; | = k., z3

Mertox paccMaTpuBacT BIUSHHUE BOAOYACPKUBAIONICH CIIOCOOHOCTH MOYBHI HA CTOK, ABAMOTPAHCIIHpa-
o (OT), mpoMeXyTOUHBIN CTOK, MEPKONIALUIO (MpocaunBanue) U 06a30BbIid cTOK. Kaxkaplii BogocOop pas-
OmBaeTcs O BUIAM 3€MIICTIONB30BAHIS, THIIOB TI0YB, TOMOTpadHH. ABTOMAaTHYECKOE Pa3rpaHUYCHUE BOJO-
cbopa pazaenseT BogocOOphl HA OCHOBE BHIOB 3eMJICTIONIb30BAaHMS M BBICOTHI HaJl YpoBHEM Mopsi. Buj zem-
JICTIONB30BAHMS U KIMMATHICCKUE MapaMeTPhl B METOJE OTPENISIICHHS BIaYKHOCTU TIOYBBI B COBOKYITHOCTH
OTIPENIEIISIIOT, CKOJIBKO BOJIBI TPOCAUYMBAETCS B 36MJIIO, UCTIAPSAETCS HITH CTEKAET B PEKY.

WEAP BBIICTISICT HECKOIBKO 30H PaOOTHI BOIOXPAHWIINII, TIPEACTABICHHBIX Ha PUCYHKE 2.

4. Tlpoueaypa npuMeHeHUs: WIATH U ITAMNBI, MOCJeA0BATELHOCTD AelicTBuii B WEAP. Monenu-
poBannie B WEAP BrirrouaeT HECKOIBKO OCHOBHBIX JTAIlOB:

1. TloaroroBka kapTorpaduyecKux, TiAPOIOTHUECKUX U KIMMATUYECKUX JaHHBIX I PEYHOTO Oaccei-
Ha (BozocOopa). BBox 1 KoppekTHpoBKa TaHHBIX B Mojaens WEAP.

2. KanuOpoBka Moaenu Juist peyHoro Oacceina.

3. Bepudukamnus (Bammmanys) WIX TECTHPOBAHWE MOJICTH C 33aJaHHBIMHU IMapaMETpaMH KaJIHOpPOBKH
JUTSL TPOBEPKH KaueCcTBAa METOJUKH / pabOThI MOJIEIH.

4. Co3znanne crieHapHeB IS OyAyIIero IPOrHOCTHIECKOTO IIEPHOIA.

5. TectupoBanue (ajantauus, BHEAPEHHE) MOJEIHN I UCIIOIB30BAHUS B ONIEPATUBHON ITPOTHOCTHYE-
CKOif pakTuKe B cucteMe KpIpreiruapomera.

Ilepeviii 5man. Iloozomoska kapmozpaguueckux, 2udpo02UYECKUX U KIUMAMUYUECKUX OAHHBIX Ol
peunozo bacceiina (600ocoopa). BBom 1 KOppEeKTUPOBKA TaHHBIX B Mozieb WEAP.

Hua tepputopun Hapbiackoro OacceliHa B LeNAX OLIEHKH MOTpeOHOCTel B BoJe ObUIM BBIIEICHBI HE-
CKOJIBKO BOJIOCOOPHBIX 0acceiHOB, pasJelieHHBIX MO BBICOTHBIM 30HaM (depe3 250 M) U HCIIOIb30BAHUIO
3eMeJb, pa3MelIeHHbIX B COOTBETCTBYIOIIEM Mopsiake B 0aze maHHbIX. [Ipu pa3zpaboTke AaHHONW METOAMKH
UL ee TIpuMeHeHUs B KBIprelruapoMeTe uis eliei MpOTHO3UPOBAHUS IPUTOKA BOIBI U pekuMa paboThI
TOKTOTYJABCKOTO BOAOXPAHMJIMILA, a TAKKE OLUEHKH BBIPAOOTKH THIpOdJieKTposHepruu (dnemeHTsl LEAP),
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» 4 30Ha  KOHTpPONS  HaBOAHEHWN  (pe3epBHbIn  06bEM)

30Ha KOHTPOAA i
HABOAHEHMIA 3ape3epBV|pOBaHa AOnAa KOHTpOoNA HaBOOAHEHUN.

Obwmin obbem

BepxHuii ypoBeHb g

30HbBI XpaHeHWA .
OCHOBHOO 3oHa xpatetua 30Ha XpaHeHusi OCHOBHOrO (nonesHoro) o6bema MonesHsbiii

OCHOBHOrO o6bem. OTCyTCTBUE OrpaHnYeHuii Ha copoc.

(nonesHoro) obbvema

(nonesHoro)

BepxHui ypoBeHb obbema

g W BydbepHas 3oHa 0cHOBHOrO (NonesHoro) o6bema MNonesHoin
(HOA:BC::;T;rglema BydepHan 06bem. COpockl orpaHMyeHbl MPOLEHTOM OT OCTaBLLErocs

30Ha ob6bema BogoxpaHunmLia.

BepxHui yposeHs 4

HEaKTUBHOM 30HbI MepTeklii HeakTuBHas 3oHa (MepTBbI 06bem). OTcyTcTBME COPOCOB
( MepTBOro obvema) BELaR 13 BoROXpAHMNYILLA.

Pucynok 2 — 3oHb1 paboTsl Bogoxpanuauil B WEAP

OBLTU MCIIOJb30BaHbI AKTyaIbHBIC THIPOJIOTUISCKAE U METCOPOIOTHUYCCKIE TAHHBIC 32 COBPEMEHHBIH Mepu-
ox (2000-2022 rr.).

Jiis mocTpoeHust Mozies OBLTH MCIOJIB30BAHBI JIBa BHJIA UCXOMHBIX JAHHBIX:

»  nmaHHbIe U3 00IIeH BOAHO-IHEPTETHYESCKOM MOIENTH uTst Beero Oacceiina p. Ceipaapssi, moctpoenHoit SEI,

KOTOPBIC BO3MOXKHO HCIOJIB30BaTh B METOJMKE 0€3 U3MECHCHHS,

»  JONONHHTENbHbIC TaHHbIe KbIprb3aruapoMeTa, KOTopbie ObUIM BHECCHBI B LIEISIX aJalTallii JAaHHOH MO-
nenu it p. Hapbis.

Bmopoii s3man. Kanuopoexka mooenu ons peunozo dacceiina. J{ins xammOpoBaHUs MOJEITH UCIIOJIB30-
BaJICs. METOJl aBTOMaruieckoil kanubposku PEST, mpu HeoOXomuMOCTH MPOBOAMIACH PYYHAs KaIHOPOBKA
OCHOBHBIX MmapameTpoB (ontummsanun) monenun WEAP s pedroro Bomocoopa.

BxitioueHs!I ciieyromue napaMmeTphl Ui KaTHOPOBKU MOJICITH:

Kc (Rd) — onpenensier norepu Bozsl B armocdepy (T. €. sanorpancrmpanys) Water Capacity / Biaro-
€MKOCTb TIOUBBI — BJIMSICT HA YPOBEHb BIAKHOCTH MOYBHI.

Runoff Resistance Factor — koaddumeHT conpoTHBIIEHUs] CTOKY — 3KBUBAJICHT IIEPOXOBATOCTH MOBEPX-
HocTH. TakKe 3aBUCHT OT YKIIOHA.

Preferred Flow Direction / [IpenmouturenbHOe HalipaBiIeHUE TIOTOKA — ONPEJIENISIeT, TSUET JIN TTOYBCHHAS
BOJIa K TPYHTOBBIM MJIA TIOBEPXHOCTHBIM BOJIAM.

Root Zone Conductivity / [TpoBOAMMOCTh KOPHEBOU 30HBI — OIIPEICIISET, HACKOIBKO OBICTPO BOJIA TIEpe-
TEKAeT M3 [OYBHI B TPYHTOBBIC WK TIOBEPXHOCTHBIC BOJIBL.

Deep Water Capacity / [Try0okoBOgHAsE eMKOCTh — OOIIHIA 00hEM BOJIBI, KOTOPBIH MOXKET COXPAHATHCS
B NNIyOOKOH MOuBe.

Deep Conductivity ['1yOuHHAs POBOIUMOCTB — ONPENENSIET CKOPOCTh MOTOKA U3 TITyOOKOTO ci10s1 (0a30-
BBIH CTOK).

Moens Obllia OTKaIMOPOBaHA JIJIS CISIYFOIINX 3HAYCHUH:

A. ExemecsvHble BPEMEHHbBIC PSIIbL JiIsl HAOMIONAEMOT0 M CMOJICIIMPOBAHHOIO CTOKA. DTa AMarpaMma
MTO3BOJISICT HAM HAOIIONATh, HACKOJIBKO XOPOIIO CMOJICIMPOBAHHBIN MTOTOK COOTBETCTBYET 0a30BOMY ITOTOKY
JUTSL TUANAa30Ha 3aCyIUINBBIX U BIAKHBIX JICT.

B. T'omoBo#i uTor HaGIOIAEMOTO M CMOJICITMPOBAHHOTO CTOKA. ['0JI0BO¥ UTOT aeT Xopollee NpeacTaB-
neHue 00 o0IIeM COOTBETCTBHU MOJCIH C TEUCHUEM BPEMEHU U O TOM, HACKOJIBKO XOPOIIO CMOJCIHPOBAH-
HBII OOTIHIA TOIOBOM 00BEM CTOKA COOTBETCTBYET HAOIIONAEMBIM 3HAUCHHUSIM.
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C. CpennemecsyHoC 3HAYCHHE HAOMIONAEMOT0 M CMOACIMPOBAHHOTO CTOKa. CpemHeMecs9Hoe 3Haue-
HUE [TOKa3bIBAET, KAK CMOJCIIMPOBAHHBIE 3HAUECHHUS CTOKA OTKJIOHSIOTCS OT UCTOPUUECKHUX JIaHHBIX B CPEJHEM
B Ka)JIOM TOJIOBOM IIHKIIE.

D. BeposaTHOCTh MPEBLIMICHNUS ISl HAOTIOTAEMOT0 M CMOJICIMPOBAHHOIO CTOKa. JlnarpaMmma BeposTHO-
CTH TIPEBBIIICHUS PAHKUPYET KaXKI0€ U3MEPEHHUE pacxo/ia Mo 3HAYCHUI0, CAMOe HU3KOE CIIpaBa U CaMoe BbI-
COKO€ ClieBa, KaK JJIsi CMOACITUPOBAHHOTO, TaK U JUId HAaOJII0IaeMOro MOTOKa. 3HaueHUs Ha ocH X MOKa3blBa-
0T MPOIICHT ITOTOKOB, MPEBBINIAIONINX 3HAYCHHS pacxoaa. CMOIEIUPOBAaHHBIN M HAOIIOIAeMbIH CTOK JOJDKCH
MokKa3arhb OJM3KO€ COBIAJECHUE IPOLIEHTOB MPEBbIILIEHUS I IBYX 3allUceil CTOKa.

Ha pucynke 3 u B Tabnuiie 4 mpuBEJICHBI Pe3yIbTaThl KATMOPOBAaHUS MOJETH M TIOKa3aHbl 3HAYCHUS Ka-
THOPOBKHU MEXKIY CMOIESIUPOBAHHBIM U HAOIONECHHBIM CTOKOM R, kak «oueHb xopomiee» U NSE — «kenae-
MOE».

Tpemuii 3man. Onmumuzayus modenu. Bepuduramus (Bamumamus) WIA TECTHPOBAHHE MOICIH
C 3aJIJaHHBIMH TMapaMeTpaMU KaJHOPOBKH JUIS MPOBEPKH KadecTBa METOAUKH / paboThl Mmonenu. Ha pucyH-
ke 4 1 B Tabnuuax 5 u 6 npencTaBlIeHbl Pe3yJIbTaThl TECTUPOBAHUSA, KOTOPBIE TIOKa3aJIl XOPOLIYI0 COBMECTH-
MOCTh MEXIy CMOJCITUPOBAHHBIM M HaOMoaeHHbIM cTokoM 3a 2001, 2002 (MHOTOBOAHBIN), 2021 1 2022 rT.,
skcrioptupoBanHbie B Excel u3 nporpammer WEAP.
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Pucynok 3 — A — cpaBHEHHE CMOJEINPOBAHHOTO U (DAKTHYECKOTO THAPOTpadoB CTOKA,;
B — cpaBHeHME cMOAENUPOBAHHOTO U (hAKTHUECKOTO FOJOBOTO UTOTA CTOKA;
C — cpaBHEHHE CPETHEMECSIHOTO 3HAUCHUSI CMOZICITIPOBAHHOTO U (JaKTHIECKOTO CTOKA;
D — nuarpamma BEepOSTHOCTHU NPEBBIIEHNS (CHHUI [IBET — CMOAEINPOBAHHbIE, KPACHBII LIBET — HAOIIONCHHBIE)
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Tabnuua 4 — Pesynbrars! kanuopoBku moaean WEAP iist mputoka Bozbl
B Toxrorynbckoe Bonoxpanuuiie Ha nepuoae 2004-2020 rr.

Streamflow Gauge (I'naponoct) Toktogul Inflow (ITputok B ToKTOryIbCKOE BOAOXP.)

Time Period (BpemeHHoi1 epno) 2004-2020

N (uncno 3Ha4eHUH) 204

Missing (YHCIIO TTOTEPSIHHBIX 3HAYCHHIA) 0

NSE - sdpexrsocts Homa-Carcmuda 061 Wneansnoe 3nauenue 1; >0.5 npuemnemoe; > 0.6 —

kenaemoe; >0.7 — xopouiee; > 0.8 — oueHb xopoiuee

WneansHoe 3HageHne = 0; +/-25 % mpremMiIeMsli
pe3ynbTar

PBIAS — nponieaTHOE cMmetieHne -20 %

RSR — oTHOLIEHUE CpeTHEKBAAPATUUHOI

0.62 HneanpHoe 3nauenue = 0; < 0.7 — xopouio
OIIMOKHU K CPEIHEKBAAPATUIHOMY OTKIOHEHHIO

HNpeanvHoe 3HaueHue 1; > 0.6 — xenaemsbiii;, >0.7 —

r — KO3 PUILHMEHT KOPPEIIALUN 0.88
b PPEIIAL xopoio; > 0.8 — oueHb XopouIio
WneanpHoe 3HaueHue 1; > 0.36 — xemaeMplid
12 — KOO PHUIUEHT KOPPEJISILIMU B KBa[paTe 0.78 A
pe3ysbTar
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Pucynok 4 — CpenHemMecsaHbIe pacXoibl BOJII, CMOJICIIMPOBAHHBIC H HAOIIOACHHBIE 32 TOIbI:
A-2001, B—2002, C—-2021, D — 2022 (cuHuii 1BET — CMOJCIUPOBAHHBIC, KPACHBIH I[BET — HAOIIOICHHBIC)
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Tabnuna 5 — CpaBHEHHE CMOJICTMPOBAHHOTO U HAOJIOICHHOTO CPEIHET0JI0BOTO PACX0/1a BOJIBI
3a MPOBEPOYHbIE TO/bI (B MY/C)

Statistic (CTaTUCTHYECKHE JaHHBIC) 2001 . 2002 r. 2021 r. 2022 r.
Modeled (cMoeTHpOBaHHBIN ) 354 396 355 352
Observed (HaOIrOICHHBI) 405 547 368 421

Tabnuia 6 — [Mapamerps! Banupaiun mogenn WEAP nns Hapeiackoro 6acceiina
Juist mpoBepounbix 2001, 2002, 2021, 2022 ner

Streamflow Gauge (I'maporocr) Toktogul Inflow (ITputox B ToKTOryIbcKoe BOJOXP.)
Time Period (BpeMeHHO# niepro.) 2001 . 2002 . 2021 r. 2022 1.
N (KOTMYECTBO TAaHHBIX) 12 12 12 12
Missing (KOJIMYECTBO MOTEPSHHBIX JAHHBIX) 0 0 0 0
NSE - sa¢pdexruBrocts Hamra-Carknudda 0.73 0.47 0.88 0.76
PBIAS nporenTHoe cmenienne —13% —27% -3.50 % -16 %
RSR — oTHOMmIEHNE CpeTHEKBAIPATUIHON OIIHOKHI 0.5 0.7 033 0.47

K CPEHCKBAAPATHYHOMY OTKJIOHCHHIO

1 — K09 GHULIUEHT KOppessun 0.94 0.89 0.96 0.96
12 — K09 PUIMEHT KOPPEISIIIY B KBapaTe 0.89 0.79 0.92 0.92

Ta6muua 7 — Onpenenenue roja mo BogHoctH B Moaenn WEAP u s Hapeinckoro 6acceitna
(nputoka BoJbl B TOKTOTYJIBCKOE BOAOXPAHUIIUILIE)

Onpenenenue roja mo BogHoct B WEAP

OnpeﬂeneHl/Ie roza 1o BOAHOCTH IJIsI IPUTOKA BOJBI
B TOKTOI‘yHLCKOﬁ BOJIOXP.

Ouenb ManoBoauslit (Very Dry) 0.7
Maunooassrii (Dry) 0.8
Hopmanbnsrit (Normal) 1.0
MHorogoHbIit (Wet) 1.3

Ouenp MHOroBoAHbIH (Very Wet) 1.4

2004-2007 — HopmanbHbIi (normal)
2008 — manoBoaHslii (dry)

2009 — HopMmanbHBIH (normal)

2010 oueHb MHOTOBOJIHBIN (Very wet)
2011-2013 — HopMmanbHBI (normal)

2014 — oueHb MaNoOBOAHBIH (very dry)
2015-2016 — HopMabHbI (normal)
2017 — MHOTOBO/IHBIH (Wet)
2018-2020 — HopmabHbI (normal)

Yemeepmotit yman. Cozoanue cuenapues 0J1s 0yoyuiezo npozZHOCMUYecKozo nepuodda. B nanaom me-
TOJIMYECKOM PYKOBOJICTBE MBI UCITIONIb30BaNU «Memood e0dnozo zooa» (Water Year Method). Meton BogHOTO
rojia — 3TO MPOCTOH Croco0 MPeACTaBICHUST BapUallUil KIIMMAaTHYECKUX JAHHBIX, TAKUX KaK PEYHOU CTOK,
OCaJIKM M TIOTIOJIHEHHE TOJ3eMHBIX BojA. CHavyama MeToJ| TPEe/IoaraeT onpeaeieHue Toro, Kak pa3jindHble
KJIIMMaTHYeCKUE PEKUMBI (HampuMep, OYeHb CYyXOH, CyXOW, OU€Hb BIIAXKHBIM) COOTHOCSITCS ¢ HOPMAJIbHBIM
TOZIOM, KOTOpOMY TIpucBanBaercs 3HadeHue 1. Cyxue roasl MMEIOT 3HAYCHHE MEHbIIE |, OYeHb BIAYKHBIC —
Oonbiie 1. B tabnune 7 npencraBiieHoO onpeenenue roga mno sogHoctu B WEAP.

s co3maHus ClieHapHeB ObLI MCIOJL30BaH METOJ roja-aHamora. J[jst 3Toro BEIOpaHbI TOABI C Mallo-
BOJIHBIM, CPEJIHUM TI0 BOJTHOCTH U MHOTOBOJIHBIM CTOKOM M CLEHAPHH JUISI MHOTOBOJIHOTO HJIA CPETHETO I10
BozmHOCTH Tona. [Ipu cocraBienny mporHo3a BOJHOCTH HA BETE€TAIMOHHBIN MEPHO/, B 3AaBUCUMOCTH OT TEKY-
el CUTyanuy B HAKOIUICHWH OCAJKOB 3a XOJIOJIHBIN Tepuoj (OKTIOph-MapT), OyAeT BbIOpaH CIICHApUH st
CpEHEr0, MaJlOBOHOTO WJIM MHOTOBOJHOTO T'O/Ia M IOJTOTOBIICHBI METECOIaHHbBIC (KIIMMATHYECKHE HOPMBI)
Ha Mecsipl Beretanuu. CIeayonuM maroM OyJeT MPOBEICH pacueT 0KUaeMOro MPUTOKA, cOpoca BOABI 110
TOKTOTYIHCKOMY BOJAOXPAHUIIMIIY U 00bEM BOJIbI, HAKOTUICHHBINM B TEUCHHE TIEPUO/Ia BeTeTalluH.
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Tabnuna 8 — TectupoBanue otkanuOpoBanHoi Moaean WEAP
(Statistic — BpemenHoi nepuo, modeled — cmozenupoBanHbIii, observed — HaOIIOICHHBII)

Streamflow Gauge Comparison (Cubic Meters per Second)
(CpaBHeHue noka3aresnel pacxoioB BOJIbl (KyOU4ecKre METPhI B CEKYHTY))
2021 .
Statistic Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Bererauus | I'oxg
Modeled 190 | 182 | 182 | 268 | 578 | 689 | 692 | 438 | 332 | 267 | 226 | 198 500 354
Observed 154 | 183 | 162 | 272 | 850 | 745 | 677 | 458 | 313 | 234 | 181 | 166 553 366
Otknonenne | 36 | -1 20 —4 | 272 | =56 | 15 | =20 | 19 | 33 45 32 -53 -13

ITamoui sman. Tecmuposanue (adanmauyus, eneopenue) mMooenu 0nsa UCNOTb306AHUA 8 ONEPAMUG-
HOIl npozHocmuueckoil npakmuke 6 cucmeme Kvipzvizeuopomema. IlpoBonurcs Takke kak B orare 5.3 «Te-
CTHpOBaHNC (BaMUIAIMs) MOACTN». B Tabnmiie 8§ mpuBeaeHBI pe3ynbTaThl TecTupoBanus Moaenu WEAP na
HezaBucuMoM 2021 r., sxcrioptuposanHas u3 WEAP B Excel.

OcHoBHbIE BBIBO/bI. 3a0J1ar0OBpEMEHHBIH MPOTHO3 MAJIOBOIbSI B LIEJISAX MPOBEJCHUS TPEBEHTUBHBIX Me-
PONPUATHI MO PALlMOHATIEHOMY HCIIOJIB30BAHUIO BOJbI BOJOXO3SHCTBEHHBIMU U SHEPTETUUECKUMHU KOMIIaHU-
MU SIBJISICTCSL HanOoJiee BaXHBIM. JlaHHBIM MTPOTHO3, C UCTIONIB30BaHUEM Pa3padOTaHHONH METOJIUKH H IPO-
rpammHoro obecneuennss WEAP, nokasbIBaeT «o4eHb XOpolIee» KadecTBo.

ITporHo3 BOAHOCTH € MCIIOIB30BAaHUEM MporpaMMHoro obecneuenust WEAP Oyner cocraBisThes Ha Iie-
puoa 3abmaroBpeMeHHOCTH 183 mHs 1 epenaBaTbcs B Hauaje anpests Ka10ro TeKyIIero rofa, 4To Mo3BOIUT
MHHUCTEPCTBaM M BEJOMCTBAM IUIAHUPOOBATH MEPOIPHUSTHS TI0 BOJOIOIB30BAHMIO HA BETCTAIIMOHHBIN Tie-
pHO, a TaKXKe CBOEBPEMEHHO MPOBOJAUTH MPEBEHTUBHbBIE MEPONPUATHS MO MPEAYNPEKICHUIO MTOCIEACTBUN
MaJIOBOJIbs (HEXBATKHU BOJIBI, THIPOJIOTUYCCKOM 3aCyX1) H MHOTOBO/IbSI (CEJIEBBIX MABOJAKOB/HABOAHCHUH ).

B Ommkaiimme aBa-Tpu rozma Oyaetr HeoOXoauMa aganTanys IOATOTOBICHHONH METOIOJIOTHY B ONICPATHB-
HOM IIPOTHO3WPOBAHUH B OT/IEJIC THAPOIPOrHO30B KbIpreI3ruipomMera u anpodaius «MeToa BOIHOTO IO/1a
KaK CLIEHaApHOTO MOAX0/1a JJIsl IPOTHO3UPOBAHUS.

bnazooapnocmu. Marepuanbl K cTaTbe ObUIM MOATOTOBIIEHBI Ojaromapsi Moalep’Ke PernoHanbHOTO
npoekTa USAID 1o BogHBIM pecypcaM U OKpYy>Karollen cperie.

[Mocrymuna: 10.07.24; peuensuposana: 24.07.24; npunsra: 26.07.24.
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