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OXAHI'APOH XAB3ACUJA MACOPAZIAH 30HUTAIII OPKAJIA KOP KOIILTAMH
JTUHAMUKACUHU YPTAHUIII BA JAPE OKUMHUHU ITPOTHO3JIAII

B.3. HUIILIOHOB"*, I.M. TYPFYHOB', /1.V. SIPAIIEB', F.V. YMUP3AKOB?>

' THApOMETEOpOIIOrys HIMHIA-TaAKHKOT HHCTHTYTH, bnishonov@mail.ru, turgunov1987@gmail.com,
dyarashev0896(@gmail.com
*Mupso ViyrGex HoMunaru Y36eKHCTOH MUJUTHI YHHBEpCHTETH, g.umirzakov@gmail.com

AnHoTtamust. Makonaoa Oxaneapor xXae3acuda Kop KOnnamu OUHAMUKACU MACODAOaH 30HOAAUL
mMavaymomaapyu acocuoa ypzauwunou. OxaHeapoH xae3acu Kop KOWIaMU UHOEKCIapu 6d 0apé OKuUMU
opacuda OomukIukiap auuxaanou. Kop komnamu umoexcu Kypcamxuunapu acocudd HpocSHO3NAU
pezpeccus menanamaapu mysuiou ea Oxaneapon 0apécuHune eecemayusi 0aepu OKUMU NPOSHO3U UULIAO
yukunou. Japé okumu npocHo3NapuHuHe Y3uHU OKIAW 0apadxcacu 6a camapaoopiuu mypiu Me30Haap
oyluya baxonarou.

Kamut cy3aap: macogaodan sonmonaw, MODSNOW, kop koniamu, Kop KORIAMU UHOEKCU,
secemayus 0aspu okumu, Oxaneapon oapécu, 0apé oKUMUHU NPOSHO3AAUL, NPOSHOINAUL CAMAPAOOPAULU.

Kupnm. CyHrru yH MWUIMKIApAa HMKIMM Y3rapuiid — WIMIIMHUHT JKaJlajulallyBy
ky3atungu  (WMO-Nel1303). Hxmum  y3rapumm  gapénap OKMMHUHHHT — IAKJUIAHWIIWAIATHA
y3rapunuiapra xam cabad oyiaMoxma. Jlap€map OKUMUHWHT HWIT TaBOMHIAa MaBcymuiap Oyiimda

* Macbyn myauud: bnishonov@mail.ru, Tem.: +998 97 197-03-95
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TAaKCUMJIAHMINUJIATH Y3rapuiniap TyGaian MaBCyMUil Cell-CyB TOIIKUHIAPUHUHT OPTUIITN XaM/1a
napénapaa KaMm CyBJIM WWILIAPHUHT KeTMa-KeT TAaKPOPJIAHUIIN OyHTa SIKKOJ MUCOJ OYIia ojajiu.
By »5aca, ¥3 HaBOaTuma, THIPOJIOTHK IIPOTHO3JApP COXAacHJa 3aMOHABUM THJIPOJIOTHK
TAJAKUKOTIAPHU OJMO OOpHUIIHM TaK030 3Taau. ByryHru KyHaa THUAPOIOTHK IMPOTHO3IAp CYB
pecypclapuHi HWHTErpajulaliral Xojjga OOIIKapulll, THUIPOIHEPreTHKa, KUIUIOK XYXKalIuru
unuiad YuKapuiiy, CyB TOIIKMHIAPU XaBPUHU KaMaUTUPUILI, KypPFOKUYMIMKHU IOMILATHII Kabu
Macaianap 6yrnua KapopJap KaOdyJ KHIMIIJIAa OMPUHYN Japakalld axaMHUsITra Jra.

OxaHrapoH nmapécu MaMJIaKaTUMH3HUHT KaTTa WKTUCOAHMM CaJloXusTra sra Oyirad
TowmkeHT BuoATHAA >oWjnamraH OYnuO, yHUHr xaB3acuga AHrpeH-Onmanuk-OXaHrapoH
WHUPUK HMKTUCOAMA Ma)KMyacH XaMJla arpocaHoaT MaxxMmyajapu MaBxkyn. JlapéHuHr ypraua
fimmmk cyB capdu (20,1 M’/c) kaTTa OynMaca-ma, YHHHT CyB pecypcilapiiaH OKHIOHA
¢dolimamaHumn Makcaauaa, napé Y3aHUHUHT fokopu KucMmunaa OxXaHTapoH cyB oMOOpu Ba YpTa
kucMmuna Tys0yFu3 cyB omOopu Oapro stwiral. Iy Ouman Oupra, napéna ymMymuil KyBBaTH
59 MBT 6ynran 3 ta 'DC maBxkya. OxaHrapoH aapécu xaB3acH TOF Ba MacT TEKUCIHKIIApIaH
nbopar.

Hapé =xam3acm skanyOma Kypama Ba mmMonna YoTkona TOF Tu3Mmajapu OujaH
yerapajaHran OynmO, mapkJa Xap MKKM TH3Ma KyIIWiIMO, XaB3a 4YerapacuHu Oenruiaiju.
Fap6na Oxanrapon nmapécu xaB3acu Cupnapé€ napécu y3aHu OuiaH yerapajaHagu. XaB3aHUHT
ypra Ba Kyllu KHCMHU acocaH TOIIKEHT BWIOATH XyAyIHIa, FOKOpM KucMH 3ca Hamanran
BWJIOATH Xyayauaa xoimamrad (1-pacm). Oxanrapon papécu Cupnpapéaunr, @aproHa
BOJMUCHIAaH YMKKa4, YupuuK gapéculiaH KeMUH UKKUHYM WUPUK VHT upMoruaup. OXaHrapoH
napécu okopu kKucmuaa, Kypama Tu3MacMHMHT EHOarpujaH OKMO TymryBuM OyJlIOK Ba
KWIFATAPHUHT KYNIWIUIIAAAH Taigo Oynran, Okromicoii HomMH OwmnaH Oonpranamu. CYyHT
napéra Yommmcon, Skkaapuacoi, Dptomcoit, Jykentcoir, Kopabarumicoit, Huézbomcoii Ba
6omka coinap kymmnaau [LLynsi, Mampamnos, 1969].
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1-pacm. OxaHrapoH gapécu XaB3aCMHMHI Treorpadguk KoijiamyBu
Puc. 1. I'eorpaduueckoe pacnoJioxxkenue d0acceiiHa peknAxaHrapax
Fig. 1. Geographical location of Akhangaran River basin
OxaHrapoH JapEéCMHUHTI MHCOH XY XKaJIWK (haoJIMSITH TabCUPHUAAH XOJU OYIraH, TaOMui
oknM pexumin, OXaHrapoH CyB OMOOpPHIAH FOKOPH KMCMHUHHU YpPraHwil Makcaara MyBOQUK.

OxaHrapoH JapéCHMHUHT TaOWMUN THUAPOJIOTMK PEXKHMHM YHMHT YHT HPMOFM Oynran Oproln
NapéCHHUHT KYIIWIMIOUAAH Ky#WHaa, [y HOM OWIaH aTajayBud OPTONI THUIPOIOCTHAA
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Kky3atmwianu. Jlap€ XaB3aCHHUHT OpTOll THUAPONOCTUTadya OYiAraH CyB TYIIall MalJOHH
1180 kMm%, yHUHT Ypraya GamaHmmry oca 2515 M HE TAIIKKI 9THO, CYB TYILIALI MailJOHHHIHT
aturu 3,0% xucmm 3500 M gaH Oamangna »xoinamrad (2-pacm). CyB TYmuiam MaiOHHHUHT
HUcOaTaH mnacT OYiAraHaurd Ba YHUHT KYNPOK TOF THU3MAJapUHUHT JKaHyOra kaparaH
énbarupnapua xoinamrannmuru cababnu OxaHrapoH napécu XxaB3acula MY3JIMKIAD MaBXyJ
amac Ba jgapé€ lynbu tacHudu O6yitnya 4-tunra, SbHU KOp-EMFUP CyBJIapu OWIaH TYWUHHAAWTaH
Jlapénap KaTopura KupaJiu.

Kyn Wvimmk MEeTeoposIorvK KypcaTKudjap Ba KOP KOIJIAMHU TaxJIMJIJIapUd HATHXKACcUTa
Kkypa, OxaHrapoH napécu XaB3aCMHUHT TOFJIM KUCMHUJA YpTadya WHJUIMK XaBO XapopaTu OpPTHO
OopaéTranyur, MIUIMK EFMHIAp MUKJIOPU 3Ca KaMasg€TraHIUIu Ba JapEHUHT OKUM HIAKJIJIAaHUIIT
30Hacua 6bapkapop Kop KOIMIaMU CaKJIaHUII JaBpH JaBOMUNWIMTUHUHT KaMaiin0 OopaéTraniuru
aHuKaHran [Hurmonos Ba 6omk., 2022].

['moGan uxmuM y3rapumm Tydaiau, MHUHTaKaga CyB pecypclapu TaHKUCIUTH OPTHO
Oopaérran mapouTna, MacodagaH 30HUIAll OPKalId OJUHIAaH KOp KOIUIAMH JUHAMHKacH
MaBJIyMOTIapu acocuga, OXaHrapoH ngapé€cu OKHMHHHU KOpHH Y3rapHIUIapuHU YpraHuil
A0,13ap0 Macasajap/aH XyucoOJaHaIu.

TagkukoTHUHT Makcaam OXaHrapoH aapé€cu Xap3acuja KOp KOIUIaMH JAMHAMUKACHHH
Ypranui Ba yHJaH Jap€ OKUMHUHM MporHo3iamia ¢oigananumgal noopat. TaTkuKOT 00beKTH
OxaHrapoH napécu XaB3aCHUHMHI DPTOII THUAPOIOCTUAAH IOKOpUAArM KUCMHU XHCOOJaHaIu
(1-pacm). Taakukor mpeameTu — OxaHTapoH MapEcH OKWMHHHM TPOTHO3JANI YCyJUIapHHHU
TAaKOMMJIIAIITU PHIL Macaiajapuup.

Bupaamun MabJIyMOT/Iap Ba TAAKUKOT ycyJ1apH. /{apé xaB3acuaaru Kop KomiaMu Ba
WHWITHUHT COBYK JaBpAaru CFUHrapuYmivK MUKIOPY MabIyMOTJApHUTa TasHTaH XOJ/1a BEreTaIus
JaBpU y4yH Ypra Ba y30K MYyAJATIM MPOTHO3JIap TallépiaHaay Ba yjap YU3MUKIN OOFJIaHUII
TeHrnamanapura acocinanHaan [['eoprueBckmii, [llanoukmn, 1987]. Tankukorga OKOpHU
OamaHAMUKIApAa  JKOMJAITaH  TUAPOMETCOPOJOTHMK  CTAaHIUSUIAD  MabIyMOTIapuaaH
doiinananunaagu. MeTeopoJOrMK KypcaTKMujapra KyliMM4a paBUIIAA KOpP KOIJIAMUHU
macodamaH 30HATMANI MabIyMOTIapuaAaH GOWIATaHWII THAPOJIOTUK  IPOTHO3TAPHUHT
WIIOHWIMJIATUHA Ba AHUKJIUTHMHU OIIUPHUINM MYMKWH. AWHUKCA, XaB3aHUHT METCOPOJIOTHK
Ky3aTyBJIap MaBKyJ Oynmaran KMCMJIapuJard KOop KOIJIaMU XOJaTMHHU YpraHuuiga macodanaH
30H/UTaIl MabIYMOTIAPH MYXUM aXaMHATIa 3ra.
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2-pacm. OxaHrapoH gapécu XaB3aCMHUHI THIICOMETPHUK 3I'PH YU3UFH
Puc. 2. 'mncomerpuyeckas kpusas 0acceiiHa peKHAXaHIrapaH

Fig. 2. Hypsometric curve of Akhangaran River basin
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Tagkukor wmmaa OxaHrapoH JapécH XaB3acWJard TaHJIAHTAaH METEOPOJIOTHUK
CTaHIIMSAJIAP Ba THAPOJIOTHK TOCTJIAp Ky3aTUILIApH OVinda KOp KaJIWHIIMTH, XaBO XapopaTd Ba
cyB capuauHT Ky uiuk (2001-2021 #if.) MabIyMOTJIapH TYTUIAHIU Ba TAXJIAJT KAJIMHIH.

Niman 6axapunina MODIS cywbuii Wyanommaan oiauHrad Ba “MODSNOW-Tool”
JacTypuaa KalTa WIUIAHTaH KOp KOIUIAaMU MabiaymoTiapuaan ¢ongananmwiau. Japé
XaB3aCUHUHT DpToll ruaponoctuaad okopu kucmu QGIS nactypu épnamuna axpatud onuHAMA
(1-pacm) Ba xap 500 meTp GanaH UK OpaJMKIApH OYiirya KOp KOIJIAMU MabIyMOTIApH TaXJIUJl
KWIMHAA. Xap Oup OalnaHUMK opanukiapu y4yH Kop Kommamu MaigoHu SCA (Snow Cover
Area) xucobnangu. SCA myaiisiH OanaHUIMK Opajufuja KOp KOIUIAHIaH MaiJOHHUHI yMYMUI
MaloOHra HHUCOATUHU Yyl xucobuaa wudomanoBuu mnapamerp xucoOmanHaau. SCAHUHT
Yarapumm opkanu udonamananuran kop kommamu wunHgekcu SCI (Snow Cover Index)
KYpcaTKU4IuAaH Japé€ OKMMHHHU mporHosnamaa doumananuaau. SCI kyiumaaru udoma Oyitnua
XUCOOJIAaHIN:

n=365/366
SCI= >, SC4 (1

n=l1

Oy epaa: SCI — xop kormmamu unaexcu (Snow Cover Index), mporuno3 6epunagurad Myajaarradya
oynran naBp naBomuituru; SCA — Kop Korutamu Maiionu (Snow Cover Area), XaB3aHUHT Xap
KyHJIMK (OM3 MUKIOpUJa KOp OWIIaH KOIUIaHTaH KUCMHU; N — KyHyiap conm [KamanrHukosa,
["adypos, 2017].

Kop xommamMm wHIekcH Ba KOp KOIUIaMHM MaWIOHM acocuga Japé OKUMHUHU
IIPOrHO3JIALTHUHT KyHuaru perpeccus TeHriaManapu ty3suwiau [Eric A et al., 2016]:

Qui=a*SCl(n1)m-mytb*Qeu1ytc*Tutd 2)
Qi=a*SCA 1) m1-12tb*Qne1)+¢*Trtd 3)

0y epna: SClymi-H2) — NPOrHO3 KWIMHAJUIAH oOifrada OynraH MyAaJaaT ydyH KOp KOILIaMHU
nnpaekcy; (Hi—Hy) — 6anmanamuk 30HacH, M; Qen.;y — IPOrHO3 OepuIagural KyHIaH OJIAMHTH
ypraua oitmk cyB capdu; T, — ypraua oitmk xaBo xapopatd, °C; SCAm-1)HI-H2) — OKHMHU
MPOTHO3 KUJIMHAETTaH MYIIATAAaH OJIAMHIU OiJa KOp KOIUIaMA MAalJOHUHUHT ypTadya KUiiMaTu
[ladypos A. Ba 601iK., 2021; Huszos JIx. u ap., 2020].

Acocnii HATHIKAJap Ba YJIApHHHI MYXOKaMacH. SU’pTa Ocuépna, ailHUKCAa,
V36ekucTonna BereTanns IaBpUia 3JEKTP SHEPrUACH, HMILIA6 UMKAPUII SXTHEKIApH Ba
CYFOpHII YUyH (oliJaTaHUIIIa CYB peCypCIapuHUHT POJIH JKy/1a KaTTa.

Taxmumapra kypa, OxaHrapoH napécuja TYJIMHCYB AaBpU amlpeib-HIOHb Oiljapura
TYFpU Kesaau, MK oKUMHUHT 70 donsuian opTHK KUCMH M1y AaBpJa OKUO YTaau, SHT KaTTa
cyB capdmapu sca Mail oitmma ky3atmianu (3-pacm). 2001-2021 #usmurap opanuruga TapEHUHT
DpTol MOCTHIA KA1 aTHiral ypTaya Ky imumk cys capdu 20,5 M>/C HY TAIIKWI ST/

Oxanrapon mgapécu xXa3acuHUHT Xap 500 wmerp OanmaHyIMKIArd KOp KOIJIaMu
MaWAOHUHU oOimap OVitmua ¥y3rapuluiapy TaxJIMIM HATWXKATapHIaH XaB3ala Kop KOILIaMu
MalJOHUHUHT MakcHMall KuMaTiapu HOAOpb-Mail oijapura TYFpu Keauiuy aHukiaaHau. Jlapé
xaB3acuyna Oapkapop kop Koramu 2200 M 1maH rokopu OynraH OajaHIIUKIapaa HOSOPh
OWMHUHT OXHPH — JeKaOpb OMMHMHI OonUIapusaH ampeil OMMHUHI OXHWpHUrada JaBOM JTca,
YVHIIaH Kyin OajaHIUIMK 30HaNapuaa Kyn Wruiapaa gakaTruHa sHBapb-(heBpasb olapuIarnHa
MaBxKyJ 0ynanu (4-pacm).

[Tporro3namn UMKOHWHYU OepauraH perpeccus TeHriaaMalapuHu Ty3um Makcaauaa SCA,
SCI, ypraua oMK XaBO XapopaTd Ba ypraya OWJIMK CyB capdiapu OpacHaard KOppeasiuoH
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Oornmannnuiap anukiganau (1-xkaznBam). XaBo xapopaTH Aapé€ Xap3acuia >kowiamrad JykaHt
(2002 m) Ba AHrpen (742 M) METCOpPOJIOTHUK CTAHIMSUIAPA MabIyMOTIApU OYHHYa YpraHuiiu.
Taxymin HaTHKaJapu acoCHa SHT 3MY KOPPEISIMOH OOFJIAHMIN anpesib-CEHTSIOPh OWIapuaari

ypraya cyB capduiapu Ba MapT OMMJIArK ypTada XaBo XapopaTH ypTacuia SKaHIUIH aHUKJIaH/IH.
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3-pacm. OxaHrapoH 1apécu OKUMHHMHT HIJI 1aBoMuAa Takcumaannmu (2001-2021 iiii.)
Puc. 3. Buyrpuromosoe pacnpenesneHue ctoka pexku Axanrapan (2001-2021 rr.)

Fig. 3. Distrubition of Akhangaran River runoff during the year (2001-2021)
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4-pacm. OXaHrapoH Aapécu XaB3acHaa KOpP KOIJIAMH Mail/IOHMHUHT
OaJIaHUTHKJIAp opaluK/JIapu 0yin4a y3rapumm (2001-2021 iiii.)

Puc. 4. U3MeHeHHe IJIOIIAAN CHEIKHOTO MOKPOBa facceiiHa
PeKu AXaHrapas 1o BbICOTHbIM 30Ham (2001-2021 rr.)

Fig. 4. Dynamic of snow cover area of Akhangaran River basin
by elevation zones (2001-2021)

[Iporuo3namni TeHrjaMaJapHU Ty3HII y4yH Beretanus aaBpu okumu Ba SCA ypracunaru
Kyht koppensauus kodpduumMeHTIapy XaM aHUKIaHAu  (2-xaaBan).  TaxaMiapHUHT
KypcaTuinnua, ymoOy Typaarun OOFJaHMIIAD YYyH Ty3WwiIran kKy(pT Koppersius
ko3 unmentiapunuar Kuiimatiapu 0,31-0,89 opanukna y3rapaiu.

Kop kxommamu Ba gapé OKMMH VYpracHAard CTATHCTHK OOFIAHUIUIAPHUHT FOKOPU
AMACIUTA KOp KOIUIAaMU Y3TapUIIMHUHT KYII CYBIIM Ba KaM CYBJM WWJUIAPAA CYHBUU HYNIOII
OpKaJM OJIMHTaH TaCBUPJapUAa XaM KypuHTaH (5-pacm).
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1->1caoean
OxaHrapoH gapécu yprada oiuidk cyB capguiapu OMJiad yprada oilJIMK XaBo XapoparJjapu
ypracuaaru 0OFJaHULLIAPHUHT KY(PT Koppeasiuus ko3¢ dunuentiapu

Tabauuya 1

KoadduunenTsl napHoil KoppeJassuuy cBsA3eil MeK1y CpelHeMeCAYHbIMHU PacX0AaMH BOAbI

PeKu AXaHrapaH U cpeiHeMecsIYHbIMU TeMIlepaTypaMu BO31yXa
Table 1
Paired correlation coefficients between mean
monthly water discharges of Akhangaran River and mean monthly temperature

Oi Ty | Tw [ Tv | Tv | Tvi [ Tva | Tu | T | Tv | Tv | Twi | Twn
Hnap
JyxaHT AHIpeH

Qu 045 | 0,02 | -0,2 | 0,07 | 0,14 | 0,1 | 0,52 0,01 | -0,2 | 0,1 | 0,09 | -0,1

Qv 042 | 039  -02 0,15 | 0,1 | 0,21 | 0,44 | 0442 | -0,2 | 0,16 | -0,1 | 0,2
Qv 0,34 1038 /030,17 | 031 | 03 ] 0225034 |03 ] 0,2 | 0,31 | 0,18
Qwi 0,28 | 041 [ 04| 0,17 | 028 | -0 0,3 04 | 04 021 | 0,27 | -0,1
Qvu 0,16 | 047 | -0,2 | 0,27 | 044 | 0 0,18 | 045 | 0,2 | 0,33 | 0,43 | -0,1
Qv 0,17 1033 | -0,2 | 0,28 | 0,38 | -03 | 0,23 | 0,37 | -0,1 | 0,34 | 0,3 | -0.3
Qx 0,08 | 0,51  -0,3 | 0,15 | 0,21 | -0,1 | 0,08 -0,2 | 0,15 | 0,13 | -0,1
Iv-IX | 0,39 | 0,51 | 04 | 0,23 | 0,24 | 0,14 | 0,38 | 0,5 @ -0,3 | 0,27 | 0,24 | 0,06
2-xcaosan

SCI, SCA Ba Oxanrapos napécu ypraua oiuiuk cyB capduiapu ypracuaaru
Ky(pT Koppeasauusa Ko3pGuUHeHTIapH

Tabauuya 2

Ko>pdunuentnl napuoii koppeasinuu cssizeit Me:kay SCI, SCA u cpeaneMecsiTHbIMHA
pacxoaaMu BOJbI peKH AXaHrapaH

Table 2
Paired correlation coefficients between SCI, SCA and mean
monthly water discharges of Akhangaran River
Oiia bananaauk 3oHacu, M
P 1192-1692 | 1692-2192 | 2192-2692 | 2692-3192 | 3192-3692 | 3692-4060
P Qiv=f(SCAn) -0,08 0,04 0,09 0,07 0,05 0,05
P Qiv=f(SCIx.11) 0,09 0,18 0,24 0,31 0,35 0,39
Maii Qv=f(SCAy) 0,11 0,19 0,17 0,15 0,30 0,16
Qv=f(SCIxav) 0,10 0,13 0,12 -0,03
Qvi=f(SCAvy) 0,38 0,38 0,66
Hotte 76 —#(SClxy) 024 | 023 | 033
- Qvir=f(SCAv)) 0,07 0,16 0,28
Qvir=f(SClx.v1) 0,08 0,13 0,31
Asryer Qvin=f(SCAvn) 0,03 0,16 0,65
Qvin=f(SClx.v1) 0,03 0,16 0,35 0,49 0,51 0,47
Qix=f(SC Avin) 0,05 0,26 0,27 0,33 0,15 0,04
Centatpr 1o =f(SClxa) 0.04 | 029 | 047 | 053 | 056 | 053
Bererauus | Qryv-xi=f(SCAmn) 0,03 0,12 0,04 -0,09 -0,15 -0,15
JAaBpH QIV—X[=f(SCIX-III) O, 15 O, 19 0,26 0,3 1 0,3 1 0,29
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Jlap€ oKMMHHM MTPOTHO3J1aII/Ia aBBAJITH OMIapJaru yprada cyB capu MablIyMOTIApUIaH
XaM perpeccHs TeHrJaMalapuHH Ty3uinaa ¢oinamanuim MyMkuH. 1y mMakcagna yprava oinmuk
cyB capduiapu opacuaru Xyt Koppeisnus Ko3pOUIIHCHTIapH XaM aHHKIaHau (3 -)KaBain).

Omnupuk udonanap Epmamuna (2-3 dopmynanap) aapé OKMMUHHUHI KOp KOIJamura
OOFIIMKJIMTH TEKIMPWIAN Ba Xy(HT Koppensnus Kod()PUIMESHTIApUHUHT FOKOPU KHMaTIapu
tanna® omuHau. Oxkopu xydpr koppemsuus kodpdunuentiapu (1-3-xagBamnap)aaH
(oligananraH xoJAa KOp KOMJIaMU MaiIoHH Ba KOpP KOIJIaMH MHAEKCH KYpCaTKU4Japy acocuaa
QIOXU/a TPOTHO3JIANI PErpeccHsi TEHIJIamaiapu Ty3wimu  (4-xkazxsam). [Ipornosmam
TEHIJIaMaJlapd acocujia XucoOnaHnran cyB capdiapu amanma Ky3aTWiraH CcyB capdu
MaBIyMOTIapu OwimaH TeKmupmwiau (S-kansain). [IporHosnam yCyJMHHHT caMapaIopiIHiIuTh
R (xydt xoppemsamus xoddpdunuentr), S/c (camapammmuk me3onun), NSE (Nash Sutcliffe
effeciency) kabu me3onmap OYinua 6axomanau [SparneB Ba 6omk., 2022].

30.09.2000 31.10.2000 30.11.2000 29.02.2001

31.03.2001 31.08.2001

30.09.2009 31.12.2009

-

31.03.2010

30.04.20010 31.05.2010

30.06.2010 31.07.2010 31.08.2010
5-pacm. OxaHrapoH napécu xaB3acuaa KOp KOIiaMi MalIOHUHUHT Ky cyBJH (2001 iini)
Ba KaM cyBJau (2010 iina) iinniapaa oiiiap 0yin4a y3rapuimm

Puc. 5. U3meHeHne IJI0IIaM CHE:KHOTO OKPOBA B facceiiHe peKn AXaHTrapaH o Mecsilam
B MHOTroBoAHbIe (2001 r.) u MmasioBoaHbIe (2010 r.) roasl

Fig. 5. Changes in snow cover area in the Akhangaran River basin by months in high water
(2001) and low water (2010) years

[Iporuno3nam perpeccust TEHIJamajgapu HaTWXalapu INyHH KypcaTaguku, OxaHrapoH
JTapECUHUHT BeTeTalus AaBpy (ampesib-CeHTIOph) OKUMH YUYH TY3WJITaH MPOTHO3JIAp/Ia ampelib-
Mail Ba MIOHb OWJIApU YYYH TYy3WIraH INPOrHo3iap aHukauru anva nacrt. lllynwmnrapexk, SCA
(oiimanaHuiarad XoJaTiapaa NporHo3aapHUHr camapagopiauru SCI KaTHaIIran TeHraamManapaaH
Kypa SXIIMPOKIUTY aHUKJIAHIU. VIOHb, HIOJb, aBTYCT OMJIAPH YYYH TY3WJITaH MPOrHO3JIAPHUHT
AHUKJIMK JIapaxkacu 0Kopu. bupok, Oy maBpma napé xaszacuHuHT (pakarruaa 3000 M Ba yHmaH
tokopu kucmunaruaa 10-20% arpoduaa kop Kormmamu MaBxkyn Oymamau. OxanrapoH napécuaa

75



I'unpomereoposiorust Ba aTpod-MyXUT MOHUTOPUHTH Ne 4, 2022

TYJIUHCYB JIaBpU allpelb-UIOHb OWlapura TYFpU KeJIUIIMHYU XucoOra onaauran O0yicak, Oy aapé
OKUMHU TIPOTHO3JIapH OYVHrYa SHI'M TaJIKHKOTIAP YTKA3UIIHU Tajaad dTaau.

3-arcaosan
OxaHrapoH gapécu ypraua oiuiuk cyB capguiapu opacugaru 00FIaHMILIAPHUHT

Ky(pT Koppeasauusa Kod3pGUuuHeHTIapH

Tabnuya 3

KosppunmuenTsl mapHoii KOppeJsAU CBA3el MekK1y CpeTHeMeCAYHbIMU
pacxoaamMM BOAbI peKH AXaHrapaH
Table 3
Paired correlation coefficients between mean monthly

water discharges of Akhangaran River

Qm Qv Qv Qwvi Qvir Qvi Qix Qrv-ix
022 | 035 | 040 026 | 020 | 0,18 0,36
Qm 0,22 0,30 | 030 0,60 | 058 | 035 0,52
Qv 0,35 0,30 0,45 045 | 046
Qv 0,40 030 | 045 0,58 | 0,34
Qw015 | 058 [ 052 | 061 0,72 | 0,67
Qvn 0,26 0,60 | 0,45 | 0,58 |
Qv 0,20 0,58 | 046 | 034 |
Qix 018 | 035 | 039 | 043
Qrvix 0,36 0,52 | 0,78 0,79
4-acaosan
OxaHrapoH gapécu OKUMHMHHU MPOTHO3JIA1I perpeccusi TeHIJIaMmajaapu
Tabauua 4
IIporuocTuyeckue ypaBHeHUsI perpecCu CTOKA PeKu AXaHTapaH
Table 4

Regression equations for runoff forecasting of the Akhangaran River

l'[porHo:mam perpeccus TCHIrjaaMaJiapu

Qiv=1,397SClx.1n13692-4060)12,957Qu+0,624 T1;-82,3 Qiv=0,247SCA112192-2692)12,452Qy-0,401 Ty +26,6

Qv=0,261SCIx.1v(1692-219210,382Q1v+0,727 Ty +31,1 Qv=2,991SCAv(2692-3192710,341 Qv +0,688Ty;-247,5

Qvi=0,628SClx.v(2692-3192) 10,515Qy+0,868 Tii-50,4  |Qvi=0,543SCAv3192-369210,296Qv+1,925T ;-28,2

Qui=-0,013SClx.v3192-3692) 70,484Qv1+0,427Tyy-3,63  |Qvi=0,127SCAvi3192-369210,366Qv+0,533T;-2,76

Quii=0,077SClx.vii3192-3692) 10,33 1 Qv 10,142 Tyy-4,51 |Qvir=0,683 SCAvii3192-369270,247Qvi-0,0 1 T1;-4,51

Q1x=0,04SClx.vii;3192-3692)70,395 Qv-0,085T};-0,6 1 Qix=0,056SCAvi3192-3692y70,24 1 Qui-0,054 T ;42,11

(QIV-IX:O,23 5 SCIX-III(2692-3192) +077 87(QIII'1 3729 TIII+4)26 (QIV-IX:'OaO1 8 SCAIII(1692-2192} +09854(2111'2 9205’1-'111'25 95

Xyaoca. OxaHrapoH aapécu XaB3acMHUHT Yypraya Oanangmuru (H=2515m) nucOaran
nact OyiraHiuru cab6a®inu HapéHUHI TYHMMHMIINAA EMFUDP CYBJIADMHUHI XMCCACU aH4a KaTTa.
[y Tydaiinu, Kop KomiaMu Ba qapé OKUMU YpTacHaaru KOppelsuoH OOFIaHUIIIap Aapaacu
yHYa IOKOpH 5Mac. TaaKuKoTIa MNulad YMKWITaH MPOrHO3JAIl perpeccus TeHrjIamalapuiaH
WIMAA Ba aManuii Makcaanapaa ¢oinananum  MyMmMKuH. Jlapé oOKMMM  OOIIKapyBHHH
ONTUMAJIAIITUPHUIIA, XyCycaH, fapéna 6apno stuiaran cyB omOopnapu Ba I'9Cnapaan siHana
camapaJii (poiTaJaHnIIHN TAIIKAI STHINAA TPOTHO3IAPHUHT aXaMHSTH JKyJa FOKOPH.

MunHaTaopuniank. Maskyp TagKMKOT ['MapoMeTeoposiorusi  WIMHMMI-TaJIKUKOT
HHCTUTYTHAA amanra ommpuinaérran MJI-5721122065 «CyB Ba KUIUIOK XYXKalauruaa
MOCHAIIMII  CAJTOXMATMHYM OIIMPHUII Y4yH Y36EKMCTOHIA MKIMM Y3rapUIIMHHHT  CyB
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pecypciapura TabCUPUHHM OaxoJiall TEeXHOJOTHsSCMHU wunuiad uwukumy Ba KM3-2020113030
“V36ekucronna crabuin  m3oTomnapaaH  (poiiganannG CyB  pecypciapm  Ba  yJNAPHHUHT
U(GIOCTAHUIIMHA MOHUTOPHHT KWJIHMII OYHWYa NacTypwili MaxCyJoT sipaTHIl’ MaB3yCHUIaru
aMaJjiii Jioiuxanap aoupacuaa Oakapuiiu.

5-arcaosan

MODSNOW MabjayMoOT/Iapu acOCHIa XUCOOJAHIaH KOP KOIUIAMH MHAEKCH
Oyiinya Ty3WJIraH nNpor{o3jap caMmapajopjauru
Tabnuua 5
¢ PeKTUBHOCTH NMPOTrHO30B HA OCHOBE HH/IEKCA CHEKHOI'0 OKPOBA,
paccunTaHHoro no ganibiMm MODSNOW

Table 5
The effectiveness of forecasts based on the snow cover
index calculated by MODSNOW data
. bananamux Huconii OKaHuIIu,

Ne Otinap Mapavierp 30Haci[1, M R | 8/o | NSE xatoniury, % |2001-2021 iit. %
| Anpers Qn=f(SCA111,Q11, Trrr) SCA | 2192-2692 | 0,36 | 0,93 | 0,13 25,1 61,9
Qv=1(S Clx-u1,Qus Trar) SCI | 3692-4060 | 0,57 | 0,82 ] 0,33 22,9 61,9
) Maii Qv=f(SCA 1v,Q1v, Tir) SCA | 2692-3192 | 0,48 | 0,87 | 0,23 17,0 57,1
Qv=f(SCIx.1v,Q1v, T1rp) SCI | 1692-2192 | 0,46 | 0,89 | 0,21 17,6 57,1
3 ot Qv=f(SCAv,Qv,Tiy) SCA | 3192-3692 | 0,90 | 0,44 | 0,81 20,0 90,5
Quvi=f(SClxv,Q vy Trr) SCI | 2692-3192 | 0,71 | 0,71 0,50 28,6 66,7
4 Vions Qvi=f(SCA y,Q v, Trir) SCA | 3192-3692 | 0,94 | 0,35 0,88 222 100,0
Qvin=f(SCIx.v,Qvr, Tirr) SCI | 3192-3692 | 0,92 | 0,38 | 0,85 24,0 95,2
5 Asryer Qvirrf(SCAvipQvin T | SCA | 3192-3692 | 0,87 | 0,49 | 0,76 23,1 76,2
Qv f (S Clxoyir, Qvi, Trim) | SCI | 3192-3692 | 0,86 | 0,50 | 0,75 26,2 76,2
6 | Cenrsops Qix=f(SCA v1,QviipTir) SCA | 3192-3692 | 0,87 | 0,50 | 0,75 21,3 81,0
Qix=f(SCIx.yi,Qvin,Tr) | SCI | 3192-3692 | 0,82 | 0,57 | 0,67 23,8 81,0
7 Bereramus |Quv-xi=f(SCA,QupTur) | SCA | 1692-2192 | 0,63 | 0,78 | 0,40 17,5 85,7
JaBpd | Q-xr=f(S Clx-upQupTm) | SCI | 2692-3192 | 0,66 | 0,75 | 0,43 18,1 85,7

H30x: R — ocygpm rxoppensyus kodagpgpuyuenmu, S/o — camapanunux mezonu, NSE — Nash Sutcliffe

effeciency.
Ilpumeuanue: R — xoaghgpuyuenm napnoti koppeasyuu, S/ — kpumepuii d¢pgpexmuenocmu, NSE — Nash

Sutcliffe effeciency.
Note: R — pair correlation coefficient, S/o — efficiency criterion, NSE — Nash Sutcliffe effeciency.

Myamnudaap xumccacu. Bb.D. HwumonoB: wMaxkosna foscu, OOBEKTHH TaHJAII,
METOAOJIOTUS, MaKoJaHM Taxpup Kwinm, paxOapiuk. .M. TypryHoB: MeTOonOJIOIHS,
MaBIyMOTIAPHH KalTa WIIiam, Hatwkanap taxaumm. JIY. Sipamies: MabiyMOTIapHH HHFHIL,
KajiTa WIIMAm, HaTWKamap TaxJuiM, Makona MatHuEe &um.  F.Y. Ymup3akos:
MabJlyMOTIIADHU WMFUII Ba KalTa MIUIALI, HATHKajlap TaxJIMIA, MAKOJaHW Taxpup KWJIAMI.
bapua myammdnap kyn€3maHuHr Hampra TalépiaHraH MaTHUHH YKMO dYMKAMiIap Ba V3
PO3MIIMKJIAPUHU OMIIAM pIUIIAp.
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N3YYEHUE IMHAMUKU CHEXXKHOT'O IIOKPOBA METOJ1OM
JTUCTAHIIUOHHOTI'O 30HIANPOBAHUS B BACCEMHE AXAHI'APAH U
IMPOTHO3UPOBAHUE PEYHOT'O CTOKA

B.3. HUILIOHOB', .M. TYPIT'YHOB', /I.V. SIPALLIEB', I'.Y. YMUP3AKOB?

'THAPOMETEOpOIOruyeCcKIiA HayYHO-HCCIIeI0BATEIbCKHI MHCTHTYT, bnishonov@mail.ru
* HauuoHanbHblil yHHBEpcHTET Y30ekucTana umMern Mup3o Yiyroeka

AHHOTAUS. B cmambe u3yuena OUHAMUKA CHEJICHO20 NOKpo8a 8 bacceline Axaneapan no
OAHHLIM OUCMAHYUOHHO20 30HOUpOBanus. Onpedenenvl KOppensiyuu mexncoy UHOeKCAMU CHEICHO20
nokposa 6acceiina Axameapana u peunvim cmoxom. Ha ocnoge noxazameneil unoexca CHENCHO2O
HOKPO8A NOCMPOEHbl YpagHeHus pespeccuu 0isk NPOZHOZUPOSAHUS U PA3PAOOAH NPOSHO3 CTHOKA peKi
Axaneapan na eecemayuonnviil nepuod. OnpagovigaemMocmsv U IPHEKMUsHOCMb NPOSHO308 PEUHO20
CIMOKA OYEHUBAIUCH NO PATUYHBIM NPUHAMBIM KDUMEPUSIM.

KaroueBble ciioBa: Jucmanyuonnoe sonouposarue, MODSNOW, cuedchviti nokpos, uHOEKc
CHEJHCHO20 NOKPOBA, 8eceMAyUOHHbIL CMOK, peKa Axaneapam, npocHo3 cmoka pex, dghgexmusnocmo
NpPOcHO3a

STUDYING SNOW COVER DYNAMICS BY REMOTE SENSING IN THE
AHANGARAN BASIN AND FORECASTING OF RIVER RUNOFF

B.E. NISHONOV'?, D.M. TURGUNOV!, D.U. YARASHEV', G.U. UMIRZAKO V>

'Hydrometeorogical Research Institute, bnishonov@mail.ru
*National University of Uzbekistan named after Mirzo Ulugbek

Abstract. The article studies the dynamics of snow cover in the Akhangaran basin based on
remote sensing data. Correlations between snow cover index and river runoff of Akhangaran basin were
determined. Based on the indicators of the snow cover index, regression equations for forecasting were
obtained and runoff forecast of the Akhangaran River for the growing season was developed. The validity
and effectiveness of river runoff forecasts were evaluated according to various accepted criteria.

Keywords: remote sensing, MODSNOW, snow cover, snow cover index, vegetation runoff,
Akhangaran River, river runoff forecast, forecast effectiveness
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