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Annomauus

B cmamve uccredogana 803MONMCHOCG NPUMEHEHUs CHYMHUKOBOU UHGOPMAYUU O CHE’CHOM
NOKpOGe Ol  KPAMKOCPOUHO20 2UOPOSIOSUYECKO20 NpocHO3uposanus Ha pekax Llenmpanvuot Asuu c
svicokozopubiMu  Oacceinamu. Llenvio pabomuvl sAAemca paspabomrka MemooOuKku Oasl NPOSHO3UPOSAHUSL
cpeonedexkadHno2o cmoka pexk Bap3o6 u Tap ma ocnmose cnymmuukogwvix crumxos MODIS, obpabomannvix 6
npoepamme MODSNOW. 3adauamu ucciedosanus 6vl10 nposedeHue pacuemosd UHOeKCA CHEeHCHO20 NOKPO8d
(SCI) ons evicomnvix 30n yepes 200 m 0151 BLIOPAHHBIX PEYHBIX OACCEUHO8, AHAIU3 MECHOMbL 3A6UCUMOCTEN
UHOEKCA CHEHCHO20 NOKPO8A CO CPeOHedeKAOHbIMU PACX00aMU 800bl. B pe3yromame Oviiu noyuensl ypasHeHus,
npumeHuMble 01 8bINYCKA ONEPAMUBHBIX NPO2HO306 600HOCMU pek. Tlonyuenue ceoespementol u 00CmMo8epHOl
ungopmayust 06 odcudaemoll 600HOCMU PeK Ha OYOYWYIO0 0eKady NO360sIem TUYAM, NPUHUMAIOWUM DEULEHUsS
(6000X0351ICMBEHHBIM U 2UOPOIHEPLEMUNECKUM OP2AHUZAYUAM, OP2AHAM NO UPE3BLIYAUMHBLIM CUMYAYUAM,),
NIAHUPOBamMb 60000O€ecneyeHue pasiuiHbIX HAPOOHOXO3AUCMEEHHbIX OmMpaciel U NPUHUMAMb NPeGeHMUBHbIE
Mepbl N0 NPedomBpawieHUI0 ONACHbIX 2UOPONIOUYECKUX AGleHull Ha pekax pecnybaux Taodoscukucman u
Kuipevizcman.

KioueBble cioBa: pacxoq BOJBI, CHEXXHBIN IMOKpOB, THUAPOJOTHUYCCKUC MPOTHO3BI,
CIIYTHUKOBBIC CHUMKH, HCHTpaHBHaH A3zus.

1. BBegenue

BniepBeie cniyrHUKOBasi MH(OpMaNUs O CHEKHOM MOKPOBE CITyTHHKOBBIX CHUMKOB
Obl1a MPUMEHEHa ISl TUAPOJIOTUIECKOTO IPOTHO3UPOBaHUs B 1977 roy B rUAPOIOTUIECKON
mojenmun Maptuneka — Panro MTC (Moaens Tamoro Croka, wiun SRM — Snowmelt Runoff
Model) [Rango, 1977]. Omnako mpoctpancTBeHHoe pasperienne ciumka AVHRR (NOAA)
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1,1 xM TO3BOJSIO MCMOJB30BATH JAHHBIE CHEKHOTO TOKPOBAa TOJBKO JJisi BOJIOCOOPOB,
HMMEIOLIUX 3HAUUTENIbHBIE TI0 pa3Mepy IUIOIaau, KpOME TOro, IPUXOJIUIOCH UCIOJIb30BaTh
CIIYTHUKOBBIE CHUMKH, TJI¢ CHEKHBIN MOKPOB HE ObLT 3aKphIT 00dakamu. /i JOITOCpOYHOTrO
MPOrHO3UPOBAHUSL CTOKA peK LleHTpambHOW A3MM [1aHHBIE CHEXHOTO IOKPOBAa CHUMKOB
AVHRR o0pabareiBasince ¢ momomibio nporpammbl ERDAS u uHTEpnonmpoBanuch Ha
necsth quer [Pertzinger, 2002; Baumgartner, 2000].

[losiBneHre anropuTMOB pacuera IUIOIIAJM CHEXHOIO IIOKpOBa C YyAaJCHHEM
obnaunoctu co cHuMKOB MODIS, mnpennoxennsix A. I'adypoBbIM, HO3BOJWIO MOJIy4aTh
JaHHBIE O JWHAMHMKE CHEXHOTrO TMoKpoBa execyrouno [Gafurov, 2009]. Hcnosb3oBanue
CIyTHUKOBOM HH(pOpMaluu O CHEXHOM MokpoBe cHMMKOB MODIS s onepatuBHOTrO
TUIPOJIOTUYECKOTO TPOTHO3UPOBAaHMS B cTpaHax lLleHTpanbHONW A3MHM CTajllo BO3MOXXHBIM
Onmarogaps cosznanuio UM ke nporpaMmMbl MODSNOW, koTopas aBTOMaTHUECKH 3arpyxaeT
CHUMKU 4Yepe3 HHTEPHET-CBSI3b, YAaJseT OOJayHOCTh M MPOU3BOJIUT pPacyeThl IUIOIIAIN
CHE)KHOTO TOKPOBA JUTsI Pa3IMUHBIX peuHbix OacceitnoB [Gafurov, 2016]. TIpocTpancTBeHHOE
paspemenne cauMkoB MODIS 500 M, kak mokasaau HCCISIOBAHHUS, TIO3BOJISET MPUMEHITH
3Ty uH(pOpManuo st 6oJiee MUPOKOTO JAMara3zoHa rmiomaaeid Bogocoopos — ot 1000 kB. km
u 6oree.

MeToapl MPOTHO3MPOBAHMS BOJAHOCTH PEK Ha OCHOBe CHUMKOB MODIS Opan
YCIEIHO NMPUMEHEHBI JJIs MPOTHO3a Ha BEreTallMOHHBIA MEpPHOJ M €ro Mecslbl Ha peKax
Hapeiackoro 6acceiina [Kanmamuukosa, 2015; 2017; 2020] u mis mporHo30B Ha MECSIIBI
Bereraiiud  Ha pekax Ilamupo-Anas [HwuszoB, 2020]. ITlpu cocraBieHHH METOIUK
MPOTHO3UPOBAHUSI CTOKA PEK Ha MecsIpl Beretanuu Ha pekax TsHbp-Ilans u [Tamupo-Anas
MCII0JIb30BAJICS METO/I, YUUTBHIBAIOUINI MPOJOJHKUTEILHOCTh HAKOTICHHUS] CHEXHOTO TTOKPOBa
mo manHeiM cHUMKOB MODIS [["adypos, 2018; 2019]. Bosbimas pabota 1o peruoHy
HenTtpanbHoit A3un ¢ npuMmeHeHneM cHUMKOB MODIS B cTaTHCTHUYECKOM MOJEIMPOBAHUU
obuta mponenana H. Apel [Apel, 2018], koropsiii mokaszan 3G¢GEKTHBHOCTh MPUMEHCHHS
MH(OPMALIUK O CHEKHOM MOKPOBE ITUX CHUMKOB JUIsl IPOTHO3a CTOKA PEK HA CE30HHbI.

B nmocnemnue ronapl ycunus akaJeMHYECKOro CcoOOIlecTBa HampaBleHbl Ha
MpenynpexaeHue TUIPOJOorudecknx 3acyX B LleHTpaibHO-A3MaTCKOM pPETHOHE, KOTOpOe
MMEeT BaXHOE 3HAYEHHE Ui MHTETPUPOBAHHOTO YIIPABJICHHUS BOJHBIMU peCypcamu.
Hayunplii moaxox K BOIpocaM palMOHAIBHOTO UCIIOJIB30BAHHUS BOJHBIX PECYPCOB
TpaHCrpaHUUHbIMH rocyaapctBamu (Y36ekuctan, Typkmenucran, Kazaxcran, Tamkukucran
u KeIprei3cTan) mo3BoJisieT UM, NMPUHUMAIOIIMM PELIEHUs, UCI0JIb30BaTh (PHEKTUBHbIE
METO/bl PAHHEro TMPEAYNPEKACHUS OMACHBIX THUJPOJOTHYECKHX SBIEHUM, TaKUX Kak
HaBOJHEHMs U ruaposioruueckue 3acyxu [Gerlitz et al., 2020].

ITporHo3 BoaHocTH pek Bap3o6 (Tamkukuctan) u Tap (KeIprb3cTaH) BaKeH Kak
JUIs TUTAHUPOBAHHWS BOJHBIX PECYpCOB, Tak M JUIA TOPEIyNpPEeKIECHUS  OMAaCHBIX
TUPOJIOTUYECKUX  SIBJICHUM, CBS3aHHBIX C OXHJAEeMBbIM Ha peKaxX MalloBOJbEM
(TUIPOTOTHUYECKON 3acyXOi) WM MHOTOBOJbEM (HAaBOJHEHHUSMH). B HIDKHEM TEUYEHUU PEK
HaxoJaTcs KpymHble Topoa (1. yman6e Ha p. Bap3o6 u r. Y3ren Ha p. Tap), ucnomns3yromue
BOJTHOCTH PEK ISl BOJIOXO3HCTBEHHBIX, SHEPTeTUIECKUX U KOMMYHAIBHBIX HYX/I.
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ABTOpBI CTaTbM HMMEIOT OMNBIT YCHEIIHOI'O INPUMEHEHUS AAHHBIX CIIYTHUKOBBIX
cauMkoB MODIS ist 10JArocpoYHOro THAPOJIOTHYECKOTO MPOTHO3UPOBAHUS (HA TEPHO]
MIOJIOBObSI U €r0 MECSIBl) Ui peuHbIX BojocOopoB Ilamupo-Anas u Tsaue-llans. s
pa3pabOTKM TPOTHOCTUYECKUX YpPAaBHEHHWHA Ha JEKaJbl TaKOH TOJXOX  SIBJISETCS
MHHOBAI[MOHHBIM.

B nanHOM mccnenoBaHuu Oblila MCTOJBb30BaHA WHGpOpPMAIHUSA O CHE)KHOM IOKPOBE,
MIOJIy4Y€HHAasl CO CIYTHUKOBBIX CHUMKOB MODIS, oOpaboTtannsix B nporpamme MODSNOW,
JUIS  OMpEeNeNeHHs] MPOCTPAHCTBEHHOM XapaKTEpUCTUKU 3alacoB CE30HHOTO CHEXXHOTO
MMOKpPOBa B BEICOKOTOPHBIX OacceitHax pek Bap3o0 u Tap.

Henbsto wuccrienoBaHust  SABISETCS  NPOBEACHHE  aHalIM3a  KOPPEISIIMOHHBIX
3aBUCHMOCTEH CTOKa peK 3a JIeKaJbl U IUIOIIAJM CHEKHOTO MOKpOBA IO BHICOTHBIM 30HAM
yepe3 200 M. Ha ocHOBe naHHOrO aHanu3a ObuM pa3paOoTaHbl IPOTHOCTUYECKUE YpaBHEHUS,
KOTOpbIE UMEIOT MPAKTUYECKOE 3HaYEHHE JIIsl COCTABIIEHUSI CBOEBPEMEHHBIX U KaueCTBEHHBIX
MIPOTHO30B BOJHOCTH PEK Ha JAEKaJbl.

B cratbe naHbl OCHOBHBIE XapaKTEPUCTUKU UCCIIEAYyEeMbIX OOBEKTOB 0acCeiiHOB pek
Bap3o6 u Tap. Takxke npeactaBiaeHsl GOpPMYIBI IS pacueTa MHACKCA CHEXHOTO TIOKPOBa,
OCHOBHBIX TMapaMeTpOB YypaBHEHHIl U KpUTepueB KadecTBa pa3pabOTaHHONW METOAMKHU
KpPaTKOCPOYHBIX THAPOJIOTHUECKUX MPOTHO30B. Pe3ynbrarhl pacyeToB mo 3tuM GopmyliaM u
ypaBHeHUs s OacceiiHOB pek Bap3o0 m Tap mamT OLEHKYy KauecTBa U KPUTEPHUEB
MPUMEHUMOCTH MPEITI0KEHHOW METOUKY IO MPOrHO3Y CPeIHEIeKaJHBIX PACX010B BOJIbI Ha
3THUX pekax. B craThbe WH3M0XKEHBl MpeuMyllecTBa pa3pabOTaHHON METOIOUKU st
OTIEPaTUBHOTO KPATKOCPOYHOTO T'MAPOJIOTUYECKOTO TPOTHO3ZUPOBAHUSI.

B 3axnroueHun mpencTaBieHbl OCHOBHBIE MOJIOKEHUS U AajbHEHIINe NepCreKTUBbI
HUCCIIEJOBAHUM.

2. Marepuajibl 1 MeTOJBbI

JlBa OCHOBHBIX 00bEKTa Hccie0BaHus — Oaccelinbl pek Bap3o6 u Tap BeIOpaHb! A5
TECTUPOBAHUS METOJIOB IPOTHO3a CPEJHEICKaJHbIX PAcX0/]0B BOJIbI HAa OCHOBE JAHHBIX
CHEKHOro IMokpoBa cHMUMKOB MODIS. DOtu 0OacceiiHbl OTHOCATCS K BBICOKOTOPHBIM
OacceiiHaM, UMEIOUIMM CXOXYI0 CpPEIHIOI BbICOTY BojaocOopa (2700-2800M H.y.M.) u
HeOOMBIIYIO oMb oneaenenus (1,63 % momanu Gacceiina). Kpome Toro, peku Bap3o6
u Tap OTHOCATCS K CHEroBo-neqHukoBoMy tumy nurtanus [[ymen, 1965, c. 437, 530-531] u
MMEIOT OJJMHAKOBBIE CPEHEr0I0BbIE PACXOIbl BOBI (0K0710 50 MY/c).

Bacceiin p. Bap3o6 otHocutcs k [Tamupo-Anaiickoil TOpHOH cucTeMe M HaXOAUTCS
Ha Teppuropun Tamkukucrana, B Llentpanshoit Azun (68°30'E-69°00'E; 37°35'N-39°5'N).
ITnomane GacceitHa p. Bap3o6 cocrasnser 1270 xm’. Bacceiin IIPOCTUPAETCS B AHAIla30HE
BbICOT OT 866 10 4670 M nHam ypoBHem Mops (Puc.1). Cpemnsisi BbicoTa Bomocbopa
coctaBiseT 2670 M H. y. M. [Inomans onenenenust cocrasisier 36,1 I(MZ, i 3 % 1miomanu
Oacceiina peku [Karamor mo negaukam CCCP, 1980]. /lnmnHa p. Bap3o6 cocrasusier 71 kM.
Pexka siBisieTcst KpyIHBIM MpaBbIM IpuTOKOM p. KagupHauran, Bnagaromieil B p. AMynapbs.
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bacceiin p. Tap otHocurcs k Tsaub-lllaHCKOM TOpHOW CHCTEME M HAXOJIUTCS Ha
tepputopun Keipreiscrana, B Llentpansaoit Asum (73°40'E-74°60'E; 40°00'N—40°40N).
ITnomasp Gacceiina p. Tap cocrapmsier 3840 km®. BaccelH IPOCTHPACTCS B AMANA30HE BBICOT
ot 1346 mo 4747 m nax ypoBHem Mops (Puc. 1). Cpennsisi BeIcOTa BOJOCOOpA COCTABIISICT
2810 M 1. y. M. ITnomane onenenenus cocrasiser 61,4 KMZ, wm 1,6 % mronaau Oacceiina
pexu [llla6ynun, 2018, c. 558-559]. [Jmmua p. Tap cocraBmser 147 km (@0 ruapormocta
c. Hanma). Pexa sBusercs KpynHbIM JeBbIM HpuTOKOM p. Kapamapes, Bnagaromeil B
p. Ceipaappsi.
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Puc. 1. Mecrononoxenue 6acceiinoB pex Bap3o6 u Tap na teppuropun LlenTpansHoit Azuun

[TonoBoawe Ha p. Bap306 HaOmonaercs ¢ MapTta o ceHTa0pb, Ha p. Tap — ¢ ampens
M0 CEHTA0pb. Peku OTHOCATCS K CHEroBO-JIEAHWKOBOMY THUITy MUTAHMS, MUKUA HaBOJKOB U
MaKCHMAJIbHBIE PAaCXOJbl BOABI OTMEYAIOTCA B Mae — UtoHEe. OCHOBHBIM UCTOYHUKOM IUTAHHUS
PEK B NEPHOJI TIOJIOBObS SIBJISIOTCS TAJIBIE BOJBI CE30HHOTO CHEXHOTO ITOKPOBA U, B MEHBIIEH
CTEIEHHU, TaJIbIE BOJIbI JEAHUKOB, TPYHTOBOE IIMTAHUE U JOKIEBBIE BOJBL. B cBA3M Cc 3TUM B
[IPAKTUKE  TUJPOJIOTMYECKOT0  NPOTHO3UMPOBAHUS  YYMTHIBAIOTCA ~ 3amackl  CHera,
HAKOTMBIIETOCs 3a XOJOJHBIM mepuoj BpeMeHH. MHpopmanuio o0 BBICOTE M BOJHOCTH
CHEKHOTO TIOKPOBa MPEJOCTaBIIICT CeTh HAOMIOAEHUIN HAIMOHANBHBIX THAPOMETCIYXKO.
OnHako TOYEYHBIM XapakTtep MH(pOpPMAIMM U penkas HallroJaTeNabHast CeTh HE MO3BOJISIOT
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JIOCTOBEPHO OLIEHHMBATh CUTYAIMIO C 3allacaMy CHEra B ropax. B JjaHHOM uccienoBaHUU Mbl
MCIOJIb30BaAN UH(POPMAIIMIO O CHEKHOM MOKPOBE CITYTHUKOBBIX CHUMKOB MODIS, kotopas
JlaeT MPOCTPAHCTBEHHYIO XapaKTEPUCTUKY €TI0 paclpeesieHus 110 BEICOTHBIM 30HaM. /laHHbIe
0 cHexHOM nokpoBe cHUMKOB MODIS o6pabarsiBanuch B nporpamme MODSNOW.

st pa3pabOTKU METOAMKH MPOTHO30B BOJHOCTH PEK Ha JEKajbl MCIOJB30BAIHCH
JaHHBIE CHEXXHOTO TOKPOBa, pAaCCUYMTAHHBIC JUIsI BBICOTHBIX 30H uepe3 200 M. Pacuets
Iiouaau cHexxHoro nokposa (SCA — SNOW COver area) B IpOLIEHTaxX OT IUIoL[aau OacceliHa
MIPOBOJMIINCH Ha KaXK/IbI€ CYTKH.

[Ipo10MmKUTENBHOCTD 3aJ€TaHusl CHEKHOTO MOKPOBa (MM YHCIIO JHEH CO CHEKHBIM
IIOKPOBOM) TaK)Ke BIUSET Ha (POPMHUPOBAHHE PEUHOTO CTOKA. B CBA3M ¢ yem Mcnonb3oBacs
TaKke MHAEKC cHexkHoro mokposa (SCI — snow cover index), KOTOpbI pacCYUTHIBAJICS IO
dopmyne [[adypos u ap., 2018]:

SCI, = Y2395/ gy, (1)
rie SCA — snow cover area, IUIONAJh CHEXHOTO IIOKPOBA B TPOIEHTHOM

COOTHOIIICHUH OT TUIONIa 1 OacceiiHa Ha | IeHb (B HAIIEM CITydae 3a KaXK/Ible CYyTKH);

SCIl — snow cover indeX, MpOAOIKUTEIHPHOCTh HAKOIUJICHUS CHEXHOTO TOKpPOBa Ha
BpEMsI COCTaBJICHHS IIporHo3a (t);

N — 4KCII0 JHEH CO CHEeXXHBIM MOKPOBOM ISl TUAPOJIOTUYECKOTO T0/1a.

Jlyisa aHanmu3a 3aBUCUMOCTU CpPEIHENIEKaTHbIX PACX0JI0B BOJBI C UHAEKCOM CHEXHOTO
nmokpoBa SCI ObLT HCIIOIB30BAH METO JMHEHHOH perpeccun [IToapesos, 2019].

Kputepun kauecTBa METOIUKH MTPOTHO30B, a CIIEOBATEIBHO, €€ IPUMEHUMOCTH IS

1elei OMepaTHBHOTO T'HAPOJOTHYECKOrO MPOTHO3HPOBAHUS XapaKTEPU3YIOT HAJEKHOCTbh U
3¢ (GEeKTUBHOCTh METOAUKH. 3a KPUTEpUN NMPUMEHUMOCTH U KayecTBAa MPOTHO30B IMPHUHSTO

otHomenue S/ [Hacraienue mo ciyx6e mporuosos, 1967].

S — cpeansAa KBaJApaTHdHasd IHNOI'PCINHOCTL ITOBCPOYHBIX IIPOTHO30B, OMPCACIIAIACh IIO

bopmyne:
T— [2T(Q-QD"2
S= /—n_z , )

re S — CpenHssl KBaJlpaTUYHAas MOTPEIIHOCTh TTOBEPOUHBIX MPOTHO30B;
Qi - pacxo/1 BOIbI B MHOTOJIETHEM PSIY HAOTIOCHHUS;
Q - pacxon BOJBI, paCCUMTAaHHBINA MO TEM >K€ JaHHBIM, HA OCHOBAHHM KOTOPBIX YCTaHOBIIEHA
cama KOppeNIUOHHAs CBS3b;
N — YUCJIO YWIEHOB MHOTOJIETHETO Psijia.

O - cpeJHee KBaJpaTUYHOE OTKIOHEHUE MPEICKa3hIBAEMOT0 Pacxo/ia BOJbI OT HOPMBI,
OTIpeIeTISIIOCH o popmyre:
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— /2?(Qi—6)Az
o= n—1 l (3)

rac o - CpCAHCE KBAAPATUIHOC OTKIIOHCHUC MTPCACKA3bIBACMOI'0 pacxoJga BOJAbl OT HOPMEIL,

Qi - pacxoJ1 BOJbI B MHOTOJIETHEM PsiTy HAOJIIOACHHUS;
6 — HOpMa, CPEHUI MHOTOJIETHUI Pacxo BOJbI,
N — 9KUCII0 WICHOB MHOTOJIETHETO Psijia.
Meroarka mporHo3a CYUTACTCS TPUMEHUMOM JIJIsl BBITTYCKA OTIEPATUBHBIX MIPOTHO30B

TIPH CIIEYIOMINX OTHOIICHUSX S/ 0:

mpun<15 S/6<0.70; (4)
mpu 15 <n< 25 S/ < 0.75, (5)

IJIe N — YUCJIO WICHOB PsiJia, UCIOJBE30BAHHOTO MPH YCTAHOBIICHUU 3aBUCUMOCTEH TIPOTHO3A,
WJTH YUCJIO TIPOBEPOYHBIX ITPOTHO30B.

JUIs  OLlGHKH  OMNpaBIBIBAEMOCTH  TIPOTHO3a  YCTAHABIMBAETCSA  JIOMYCTHMAs
MOTPEIIHOCTh MPOTHO3a, T. €. MpelelbHOe 3HaueHHe MOTPENIHOCTH, MPU KOTOPOM IPOTHO3
cuuTaeTcs ompapaaBmuMcs. [IporHo3 cuumrtaeTcss omnmpaBIaBIIMMCS, €CIU €ro MOTPEHIHOCTh
paBHa WM MEHbIIE JOMYCTUMOW TMOTPEIIHOCTH MporHosa. JlomycTumasi MOTPEIIHOCTh
nporHo3a (6) I pacxo/ia BOAbI IPUHUMAETCS PaBHON BEPOSTHOMY OTKIIOHECHHIO OT HOPMBI

6 =0,6740 (6)

Kak xpuTepuii mprUMEHUMOCTH METOJIUKH PACCUYUTHIBACTCS TAKKE OOCCIECYCHHOCTH

JOTYCTUMOM  MOTPEUTHOCTH, KOTOpas OMpelesuiach KaK OTHOIIGHHWE  KOJIMYECTBA

pacCUMTaHHBIX 1O TPEIIOKCHHOW METOJMKE PAcXOJOB BOJBI TOMABIIUX B IPEICITBI

JOTIYCTUMOM TIOTPEIIHOCTH MPOTrHO3a K 00IIeMy KOJIMYECTBY PACcXO0B BOJIBI 32 BECh TIEPHO/T

HaOMIOACHUN  JJI1  KaXJ0W Jekaapl. MeToauka CcudTaeTcs MPUMEHUMOM,  ecliu
00ecreYeHHOCTh IOMYCTUMOM norpemHoctu 6ombiie 60 %.

3. Pe3yabTaTthl Hcciie10BaHus

[Inomans CHEXHOrO MOKPOBAa B MPOLIEHTaX OT IUIOMAAM OaccelHa JUlsl BBICOTHBIX
30H uepe3 200 M OblIa paccuMTaHa Ha Kaxjaele cyTku 3a mepuon ¢ 2000 mo 2017 rr. ans
OacceiinoB pek Tap u Bap3o6 (Puc. 2).
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TLnomab cHextoro nokposa (SCA) B MpoleHTaX 0T ILI0WA/IH Gacceiilia

900-1100
2100-2300
~3300-3500 ~3500-3700 3700-3900 3900-4100

1100-1300
2300-2500

1300-1500 1500-1700 s 1 700-1900
2500-2700 2700-2900 —2900-3100

1900-2100
3100-3300

4100-4300

Puc. 2. ITnomaapr CHEXXHOTO MOKPOBA B MPOIEHTaX OT Tuiomaan 6accerina p. Bap3o06 no
BBICOTHBIM 30HaM uepe3 200 m

ITo dopmyne (1) ObIT paccuuTaH MHAEKC CHEXHOTO TOKpoBa ¢ 1 CEHTSAOps 1o
MPOrHO3UpyeMYyI0 Jaekany. Hampumep, nis mporHo3a Ha TEpBYIO JAeKaay Mas HHACKC
CHEXHOTO TIOKpOBa paccuuThiBajcs ¢ 1 ceHTsOps mo 30 ampens, Ajs IpOrHO3a Ha BTOPYIO
nekany mast — ¢ 1 centsa0ps mo 10 mas u Tak ganee.

Jlanee ObuTM paccuuTaHbl KOY(PQPHUIIMEHTH KOPPEISIUN JIMHEHHBIX 3aBUCHMOCTEH
CpeIHeIeKaIHbIX PACX0I0B BOJABI C MHJEKCOM CHEKHOTO MOKpPOBA JJIsl BBICOTHBIX 30H 4Yepe3
200 m ansa pex Bapz3o6 u Tap. HambGonee Bbicokre KO3(PPHUIIMESHTH KOPPEIAIUU OBLIH IS
pacxo/10oB BOJIbI 32 3 JeKaay ampens U 3a MepuoJl CO BTOPOMl AeKasbl Mas MO CEHTIOph Ui
p. Tap u 3a 2 nekany ampens U 3a epuoj ¢ 3 AeKaabl Mas 10 BTOPYIO JIeKaay CEHTSOps Ais
p. Bap3006. Pe3ynbraThl pacueToB nokaszansl Ha rpadukax Puc. 3 u Puc. 4.
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Puc. 3. Koapdunuents! koppemsimu (R) SCI co cpeanenekaansIMu pacxoaaMu BOJIBI O
BBICOTHBIM 30HaM uepe3 200 M st 6acceitna p. Bap3o6 — Jlarana

0,90 -
= ’ =3 nek.Amnpens
—
8 0,80 - —7 nekama Mas
§ g 0.70 - ——3 nexana Mas
&
S g 060 ——1 nexana Urons
=
=g | —2 nexana Uronsa
2 g 050
e ——3 nexana Hiona
z j 0,40 - JeKa
5z ——1 nmexana Uroms
= 030 -
i =S ——2 nexana Mrons
= 02
gg " 3 mexama Mroms
]
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=5
g 2 000 ———— . . ——— — 2 mexana ABrycta
=)
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z )
2 \HQQ \,\@ > m\ P S 5@ ﬁ:@ rffP n;\ H;ﬁ@ _‘;\QQ o ,509 @Q )bQQ &\QQ @@ 1 nexama CeHtatps
& J
o8 \%@ \,\@ \q@ @ @ @ Q @ @ @ ,\Q QQ @ QQ c.p b,\\@ 2 nexana CeHTsGpS
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BrIcoTHBIE 30HBI

Puc. 4. Kospduruentst koppensiuu (R) SCI co cpeanenekaanbIMu pacXxoaMu BOBI TS
6acceiina p. Tap — c. Yanma

AHanu3 TOMyYeHHBIX pEe3yJbTaTOB pPacdyeToB KO3()UIIMEHTOB KOppesuuu
CpEIHENEKAIHbIX PACX0A0B BOJIbI C MHAEKCOM CHEXKHOTO IOKPOBA Ul Pa3JIUYHbIX BBICOTHBIX
JIMaNa3oHOB TI03BOJIMJI BBIABUTH Haubosiee d(PGEKTHUBHBbIC JHMHEHHBIE 3aBUCUMOCTH H
MOJITOTOBUTH COOTBETCTBYIOIINE ypaBHeHuUs. B Tabnuie 1 noka3aHbl moyrydeHHbIE YypaBHEHUS
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JMHEHHON 3aBUCHMOCTH CpEIHEICKaJHOTO pacxoja Bojabl Ha pekax Bap3o6 u Tap c

nuaexkcom SCI,

ko3 durmentsr koppemsimun (R), S/G ¥ 06ECIEUeHHOCTh AOMYCTUMO

MOTPEUTHOCTH, PACCYUTAHHBIC sl mepuonaa HaOmogeHuit ¢ 2000 mo 2017 rr. Jlyumme

pesyibTatel S/G, paccuutanHbie 1o (opmyitam (2) u (3), momajaronMe B KaTETOPHUIO
MPUMEHUMON M KAa4eCTBEHHON METOIMKH, corjacHo ¢dopmynam (4) u (5), ObUTH B mIEpUOJ C

HIOJIA TIO CeHTAOPH U1t p. Tap u ¢ UIOHS MO MEepBYIO ACKaay CEHTAOps g p. Bap3o6. Menee

XOpOIIUe pe3ynbTaTbl S/0 ObUIM JUIS TIEPHOJIOB C ampesis 1Mo UIOHb Ui p. Tap u ¢ anpes 1o
Mail st p. Bap3o6. Ho mpu 31OM 00ecrneueHHOCTh J0MyCTUMOI MOTPEIHOCTH MPOTHO3a,

paccurtanHoM 10 Gopmyiie (6), It Beex aekan 3a nepuoa Habmoaenuii ¢ 2000 mo 2017 rr.
cocraBmia 64-100 % mns p. Tap u 78-100 % mis p. Bap3006, 4T0 B KpUTEpHSIX METOJUKH,

HpHMGHHMOfI JJId BBIITYCKaA OINEPATUBHBIX ITPOTHO30B.

Tabnuna 1. YpaBHeHuUs TMHEWHON 3aBUCUMOCTH CPEIHUX MECSYHBIX PACX0/10B BOJBI C

WH/IEKCOM CHEeXXHOTO 1mokpoBa SCI mo BeicoTHRIM 30HaM uepe3 200 M

Haspanwme nexansr | Jlmamazon YpaBHeHHS R S/o Ob6ecrieueHHOC
BBICOTHBIX Th
30H, JIOIyCTUMOM
MH. Y. M. HOTPEIIHOCTH,
%
Hns p. Tap — c.Hanma
3 nexana Anpens 2100-2300 | 64.339SCI + 26.583 0,46 0,89 86
2 nexana Mas 2500-2700 | 118.57 SCI + 27.354 0,46 0,89 64
3 nexana Mas 2700-2900 | 168.68 SCI + 4.7742 0,57 0,82 79
1 nexana Mrons 3100-3300 | 248.63 SCI —40.515 0,59 0,81 86
2 nexana Mrons 4100-4300 | 581.52 SCI — 218.72 0,57 0,82 79
3 nexana Mions 4100-4300 | 594.39 SCI — 256.54 0,71 0,70 93
1 nexanma Urons 4100-4300 | 352.72 SCI —109.48 0,62 0,78 93
2 nexana Uromns 3900-4100 | 326.27 SCI — 132.29 0,69 0,48 100
3 nexanma Urons 3900-4100 | 230.71 SCI —89.044 0,72 0,69 100
| nexama Asrycra | 4100-4300 | 193.39 SCI —71.329 0,70 0,71 100
2 nekajga ABrycra 4100-4300 | 253.45 SCI1-127.9 0,71 0,70 86
3 nexaga ABrycra 4100-4300 | 184.58 SCI — 88.256 0,72 0,69 86
1 nexama Centsiops | 4100-4300 | 145.4 SCI — 66.314 0,74 0,67 85
2 nexaga Centsaops | 4100-4300 | 94.834 SCI — 34.449 0,72 0,69 85
3 nexama Centsiops | 4100-4300 | 77.741 SCI — 26.938 0,76 0,65 85
s p. Bap3o6 — Jlarana
2 nexazia Anperns 2100-2300 55.01 SCI + 42.024 0.58 0,81 78
3 nexana Mas 1500-1700 | 33.548 SCI + 88.811 0.56 0,83 100
1 nexanma Mrous 2700-2900 | 91.565 SCI + 39.746 0.75 0,66 100
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2 nexana Wrous 2700-2900 | 66.534 SCI + 61.154 0.65 0,75 100
3 nekana Urons 2100-2300 | 67.259 SCI + 54.519 0.60 0,80 100
1 nexana Wrons 2100-2300 | 52.334 SCI + 61.532 0.69 0,72 100
2 nexana Wroms 2100-2300 | 49.125 SCI + 47.773 0.72 0,69 100
3 nekana Urons 2700-2900 | 70.668 SCI + 13.595 0.79 0,61 89
1 nexana ABrycra | 2900-3100 | 78.462 SCI + 7.5133 0.81 0,59 89
2 nexana Asrycra | 2100-2300 46.3 SCI + 21.451 0.86 0,51 89
3 nexanga ABrycra 2100-2300 32.015 SCI + 22.25 0.80 0,60 100
1 nexana Centsi6ps | 2100-2300 | 19.599 SCI + 22.007 0.65 0,75 100
2 nexana Centsi6ps | 2100-2300 | 15.439 SCI + 17.844 0.55 0,83 100

4. OOcy:kaeHue pe3yabTATOB

HenocraTok nHpopmanun o0 ycloBHUAX HAaKOIUIEHUS CHEra B 30HE (POPMHpPOBAHUS
ctoka pek lleHTpanmbHON A3HWH C BBICOKOTOPHBIMH OacCceiHaMH MOXXET OBITh BOCIIOJTHEH
JTaHHBIMU CcIyTHUKOBOTO 30HmupoBanHus. CHumku MODIS, oGpaboranHbie B Tmporpamme
MODSNOW, npenoctaBisoT uHGOpPMAIUIO O CYTOYHOM JMHAMHUKE CHEXKHOTO TMOKpPOBa U
MOTYT HCIIOJIb30BAaThCsl JUIsl pa3paboOTKM METOOUK KPAaTKOCPOUHBIX T'MIIPOJOTHYECKHX
MPOTHO30B. MeTtonka, pazpaborannas s pek Tap (Tsup-1lans) n Bap3o6 (ITamupo-Amnaii)
Ha OCHOBE JaHHBIX CHEXHOro NOKpoBa CHUMKOB MODIS, MoxeT mnpuMeHsATbCS IS
COCTaBJIEHUSI NIPOTHO30B Ha JeKabl. DPPEKTUBHOCTh METOAMKH IJIs MEepHoJa C HIOHS IO
CeHTSIOph ANl HUCCIENyeMbIX peK ToMajgaeT B  KaTeropHio  «Xopouiasy U
«yZAoBIEeTBOpUTENbHAs. Iy mepuoaa anpenb — Mail Ka4ecTBO METOAMKH OLICHMBAETCS Kak
KOHCYJIbTAIIMs, YTO CBSI3aHO C CMHONTHYECKON CHUTYyallleil B TOpHbIX pailoHax LleHTtpanbHOit
A3UHU B 3TU MeCSIIIbl — YaCTBIMU CEBEPO-3aMaHbIMU, 3aMaIHBIMU U CEBEPHBIMU BTOPKEHUSIMH,
LIUKIOHUYECKOHN NIeATENbHOCTHIO C OCaJKaMU JIMBHEBOIO XapakTepa U MPOAOHKUTEIbHBIMU
noxaamu. OrpaHudeHus B mOpuMeHeHuu cHUMKOB MODIS nans pa3pa®oTku MeTOAMK
MPOrHO3a CTOKAa PEK CYIIECTBYIOT B pPa3peuIeHUH CHUMKOB. CHEXHBI MOKPOB CHUMKOB
MODIS umeer npoctpanctBeHHOe pasperienue 500 M, B cBsi3u ¢ 4eM Ui pek ¢ OacceiiHamu
menee 1000 km? ux MIPUMEHEHHE Helleaecoo0pa3Ho.

5. 3akiaodeHue

1.  OcHOBHOE NPEUMYIIECTBO MPUMEHEHHOTO MeETOAa — IOJyYeHHE KaueCTBEHHOTO MU
Ha/IeKHOTO TPOTHO3a CTOKAa BBICOKOTOPHBIX PEK C HCIOJB30BAaHMEM CITYTHHKOBBIX
nzoopaxkenuit MODIS, o6pabotanneix B mporpamme MODSNOW. 3Ot10 ocobGeHHO
BaXXHO JUISL PeK, B OacceifHaX KOTOPBIX Ha3eMHbIe HAOMIOACHHUS 3a CHEKHBIM TOKPOBOM
B HAcCTOfAIIee BpeMs HE IMPOBOAATCS MM OacCeHbl PEeK HEIO0CTaTOYHO OCBELICHBI
HaOJIIOICHUSMH.
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[TporHo3sr BogHoCcTH pek Bap3o6 u Tap 04eHb BaXKHBI IS MIPEIOTBPAIICHUS OIMACHBIX
TUPOJIOTUYECKUX SIBJIEHUHM, TAaKUX KaK HABOJHEHMsI, T'MAPOJOTHYECKUE 3aCyXU U
CEJIEBbIE IIABOJIKH.

Anamm3 ko3 uUIMEeHTOB  Koppensuud  MHAeKca CHexxHoro mokpoa  (SCI),
paccuuTaHHOTO sl BRICOTHBIX 30H depe3 200 M co cpeqHrM pacxoaoM BOJBI, MOKa3all
TECHYIO 3aBUCHMOCTb 33 MECSLbI, KOT/1a TAJIbI CHErOBOM M JICAHUKOBBIM CTOK HIPAET
peIIaloNIyio poJib B (POPMHUPOBAHNU PEYHOTO CTOKA (MIOHB — CEHTSAOPB);
KoaddutmenTsr koppensiiuu B ypaBHeHUsx coctaBuin 0,53-0,86 mis p. Bap3o6 u st
p. Tap 0,46-0,76. Kpurepuii npumernMoctr Metoxukn S/ = 0,51-0,83 st p. Bap3o6
n 0,48-0,89 nmns p. Tap. ObecriedeHHOCTh JOMYCTUMON MOTpemHocTy s p. Bap3o6
BapbupoBaina ot 78 1o 100 %, ms p. Tap 64-100 %.

B anpene u Mae k03(pPUIMEHTHI KOPPEISALUN CpPEIHEAEKaJHbIX pPacXoJO0B BOJbI C
MHJIEKCOM CHEKHOTO IMOKpOBa ObLIM HU3KUMH, T. K. TMIOTOJHBIE YCIOBHS B OacceiiHax
3THX PEK HE MO3BOJISIOT JAeJaTh HaJIe)KHbIE IIPOTHO3bI BOJHOCTH B 3TH MECSALIBI.

B nepcrniexktuBe uccneaoBanus OyayT MPOBOIUTHCS ISl IPYTUX 0acCefHOB TOPHBIX PEK
LentpansHoii A3uu, rae Ha ocHoBe gJaHHBIX MODIS OynyT pa3pabaTsiBaThCsi METOIUKH
JUI COCTaBJIEHUS KPATKOCPOYHBIX THUIPOJIOIMUECKUX MPOTHO30B JJIsi ONEPaTUBHOTO
IIPUMEHEHMSI B CUCTEME HALMOHAIBHBIX THAPOMETCITYXKO.

baarogapHocTb

Drta paborta Oblaa mpoBeaeHa npu moaaepxkke mpoekta CAWa (Central Asian Water)

(www.cawa-project.net, TpaHT AA7090002), (buHaHCHpPYEMOTO denepaibHbIM
MHHUCTEPCTBOM MHOCTpaHHBIX Jea ['epmanuu B pamkax 343-it ['epmaHCKONl BOAHOM
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