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Annomayua. B cmamve npedcmagieHvl pe3yibmamvl KOIUYECH8eHHO20
ananusa usmeHeHuli 8 pacnpeoenenuu cmoka pexu Kapacys no mecsayam, gpaszam
B00HO020 pedcuMa U Ce30HAM 8 medeHue 200a noo 8030eticmeuem aHmpoOno2eHHbIX
¢axmopos.  Paccmompeno  6nusnue  cpeOHUX  MHO20NEMHUX  OAHHLIX O
gooonompebOieHUU,  AamMOCQEPHbIX  0CAOKAX,  3APeUCMPUPOBAHHLIX  HA
MemeocmaHyuu, U memnepamype 6030yxXa HA 600HblU pedxcum peku. Ocoboe
BHUMAHUE YOeNleHO OYeHKe USMEHEeHUU ONUHbl U CKOPOCMU CMOKA 6 PA3IUYHbIX
2UOPONIOCUYECKUX  YCIO08UAX, GKIIOUAs MHO20800HblE U MAN0B00HbLIE 200Ul
Bovisignenvl  ce30HHble KONeOAHUs CcmMokKa U UX C6A3b C AHMPONO2EHHbIMU
6030€liCMBUAMU, YMO NO360158eMm COelamb 6bl800bI O MEHOCHYUSIX USMEHEeHUs
euoponoz2uieckoeo pexcuma pexu Kapacys.

Kniouegwie cnosa: 2uoponocuueckuii pexcum, pacxoo 600bl, MemeoCmanyus,
memnepamypa 6030yxda, HOpMa CMOKA, MHO20800HblU 200, Ce30HHble KOleOaHus,
MA0BOOHDILL 200, AHMPONO2EHHOE 8030elicmaEue.

Fatkhulloyev A.M.

professor

Khamrokulov J. S.

assistant

Tuykulov M. I.

Student.

""Tashkent Institute of Irrigation

and Agricultural Mechanization Engineers'
National Research University

Tashkent, Uzbekistan

THE IMPACT OF ANTHROPOGENIC FACTORS ON
QUANTITATIVE CHANGES IN THE KARASU RIVER'S FLOW UNDER
VARIOUS HYDROLOGICAL CONDITIONS

"IkoHomuka u conuym' Nel(128)-1 2025 www.iupr.ru 577



Abstract. The article presents the results of a quantitative analysis of changes
in the monthly, phase, and seasonal distribution of the Karasu River's flow
throughout the year under the influence of anthropogenic factors. The study
examines the impact of long-term average data on water consumption, atmospheric
precipitation recorded at the meteorological station, and air temperature on the
river's water regime. Special attention is given to assessing changes in the length
and velocity of the flow under various hydrological conditions, including wet and
dry years. Seasonal fluctuations in flow and their connection with anthropogenic
impacts are identified, allowing conclusions to be drawn about trends in the
hydrological regime of the Karasu River.

Keywords: hydrological regime, water discharge, meteorological station, air
temperature, flow rate, wet year, seasonal fluctuations, dry year, anthropogenic
impact.

BBenenue. M3BecTHO, 4YTO TMpW OIEHKE JOOOr0 BOAHOrO OaccelHa
HEOOXOIMMO YYMUTHIBATH THAPOJIOTMYECKHE U KIMMAaTUYECKUE IOKa3aTenu,
HaJIMYAE HACEJEHHBIX ITYHKTOB, CEJIbCKOXO3SMCTBEHHBIX W MPOMBIIIJIEHHBIX
NpEANPUATAM, a TAK)KE UCIOJIb30BAaHUE BOAHBIX pecypcoB [12].

B nocnenHue roapl, B CBA3M C paCUIMPEHUEM TUIOLIAJEH OPOIIAEMBIX 3EMETID,
OCBOCHHUEM HOBBIX TEpPUTOPUI 151 YAYYLICHUEM MeJMOpaluu
CEJIbCKOXO3SIMCTBEHHBIX YrOAWM, WCIONb30BAHHE W YIPaBICHUE BOAHBIMHU
pecypcaMu CTaHOBSTCS Bc€ Oonee CIOXHbIMHU. Pa3Butue wuppuranum Hu
MIPOMBIIUICHHBIX MPEANPUATHI, a TAKKE POCT YUCICHHOCTU HACEIICHUS TPUBOAST
K CHHPKEHHUIO 3a11acoB BOJBI M YXYAIIECHUIO €€ KauecTBa B Oyayiiem [14].

[lopTOMy KONMYECTBEHHAs OLIEHKAa BOJIHBIX PECYpCOB, H3yYCHHE
TUAPOJIOTUYECKUX AaCMEKTOB UX A(OQPEKTUBHOrO HCHOIb30BAaHUS U  TOUCK
KOHKPETHBIX PEIICHUI UMEIOT 3HAUUTEIbHOE HAyYHOE 3HaYeHue [4].

B ycnoBusix pactymieil KOHKYPEHIIMM 3a JOCTYIHBIE BOJHBIE PECYpPCHI,
HeoOxouMa pa3paboTKa KOMIUIEKCHBIX CTpaTeruil ympaBlieHHs, KOTOpBIE
YUHUTHIBAIOT HE TOJIBKO TEKYIHE MOTPEOHOCTH, HO M JOJTOCPOYHbIE MPOTHO3bI
M3MEHCHUM B KJIMMaTe U dKocucremax [15].

OcHoBHas yacTh. Pexa Kapacys pacnonosxkena B TamkenTckoit oonactu. E€
oOmast JyMHa cocTtapisieT 89,3 KM, MakcUMaibHasl MPOIMYCKHAsI CIIOCOOHOCTh —
260 m*c. Ona oxBaThIBa€T TEPPUTOPHIO TUIOMAAbI0 152,2 ThIC. Ta, BKIIOYAS
FOxopu-Uupunkckuii, [lapkenTckuii, Axanrapanckuii, Ypra-Uupuukckuii, Kyiin-
Uupurkckuii © AKKOpraHckuid paiionsl. B peky KapacyB BHNamaroT HECKOJIBKO
nputokoB. Hanbonee kpynueie u3 Hux - Kusmncait, Xysypykcaii, [lapkenrcaii,
Camcapakcail.
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Pucynok 1. Yuactok PK 641+14 ¢ HaiimanckuM rujipoy3jioM Ha
peke Kapacys.

Co BTOpoit mosnoBuHbI XX BEKa BIUSHUE aHTPOINOTEHHBIX (PAKTOPOB HA CTOK
pek B Oacceitne pexu KapacyB 3HaYUTENBHO YCHIWIIOCH. B 3TOT mepuon Havanockh
AKTUBHOE€ OCBOCHME HOBBIX 3€M€lb, a TakKXKe CTPOUTEIBCTBO KPYIHBIX
TUAPOTEXHUYECKUX COOPYKEHUHN U KaHAJIOB.

B pesynbrare pexa KapacyB crana moguuHATHCS BOJIE YEJIOBEKA, UTO IIPUBEIO
K PE3KOMY YMEHBIIECHHUIO CTOKa 0 Beeit ee JuinHe. DToT 3 PeKT 0COOEHHO 3aMeTeH
B HI)KHEM TeUueHUM peKu. CHUKEHHE BIUSHUS BO3MOXHBIX HETAaTUBHBIX
NOCJENCTBUN TpeOyeT KOJIMYECTBEHHO TOYHOM OIIEHKH BOAHBIX PECYPCOB U UX
3¢ ()EeKTUBHOTO MCIONB30BaHUS B HAPOJHOM XO3MMCTBE, YTO SIBISETCS OJHOU W3
aKTyaJIbHbBIX 3a/1a4.

MarepuaJibl 1 MeToAbI. [IepBpie TPAaKTUUECKUE UCCIEIOBAHUS IO OLIEHKE
U3MEHEHUH pPEYHOro CTOKAa IO €ro JJWHE OTHOCATCS KO BTOPOW IIOJIOBHUHE
npouuioro Beka [2]. Hayunyto paboty B 3Tom Hampasienuu Beiu B.A. IllenyTko,
B.E. Uy6, IO.H. MBanos, ®.E. Pyounosa, H.JI. ®ponoBa, A.B. Cukan, A.P.
PacynoB, C.M. Kapumon, N.A. IlluknomanoB u npyrue yueHble. Kaxabri
UCCIIeIOBAaTENb M3y4yall 3Ty MpoOJjeMy € ONpEeAesIEHHON CTOPOHBI U MPHUXOAWI K
BBIBOZIaM, COOTBETCTBYIOIIUM TEMATUKE €r0 UCCIIETOBAHUS.

VuuteiBas 3TO, OCHOBHOM 3ajayeil CTaThbU SBISCTCS OIICHKA HM3MEHCHUH
BEJIMUYUHBI CTOKAa MEXIy Truaponorundeckumu cranmusamu [1K-9+20, TTK-133+00,
Haiiman, XantyroH u Akkypran Ha peke KapacyB Ha OCHOBE HOBBIX
TUAPOMETEOPOJIOTHYECKUX JTAHHBIX.

IMonyuyennsle pe3yabTarbl. Ha ocHOBe coOOpaHHBIX JaHHBIX OBLIO
MPOBEJCHO U3YyYECHUE M3MEHEHUH CTOKa Mo JuHEe peku Kapacys, mpu 3ToM peka
Obla pa3jielieHa Ha MSATh YYETHBIX Y4acTKOB. J{Jis ka)Kqoro BRIOpaHHOTO Nepuoja
ObUTH pacCUUTaHbl CpelHHE pacxonbl Bonbl. Ilo pesympraram pacdyeToB ObLI
NOCTpOEH IpadUK U3MEHEHUS CTOKA 10 AnuHe peku KapacyB Bo Bpemenu (puc. 1).
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Pucynok 1. 3menenue nnunsl pexu KapacyB u pacxoja BoJpl C TEUEHHEM BPEMEHU

Kak Buano u3 rpaduka, B 2000-2003 rr. BenuunHa ctoka Ha ruaponocte [1K-
9+20 Kapacys coctasmisina 384,5 m*/c wnm 12,1 xm?, Ha I1K-133 — 309,5 m*/c (9,7
km?), Ha Haiimane — 198,6 m*/c (6,2 km?), na Xautyrone — 121,3 m*/c (3,8 km?), u
Ha Akkyprane — 51,3 m*/c (1,6 km?). 3a TOT mepuon U3MEHEHHe 00beMa CTOKa
mexny [1K-9+20 u Axkkypranom cocrasuio 333,2 m3/c (10,5 km?).

Bo Bropom yuetHom niepuone, B 2004—2007 rIT., B THAPOIOTHYECKOM CTBOPE
[1K-9+20 o6wem ctoka coctaBun 336,6 m*/c (10,6 km?), 9TO HUXKE IOKa3aTeei
nepBoro yuetnoro nepuozaa. B ctBope I1K-133 o6beM cToka cauzmiics 1o 262,3 m3/c
(8,2 xm?), a B Haitmane on ymensimiics Ha 101,6 m3/c, unm Ha 3,2 km?.

Cnenyromuii, a uMeHHO mecTol ordyeTHbI nepuon (2020-2023 roxawi)
3HAUUTEJILHO OTJIMYAeTCAd OT mpeasiaymux. B a3Tor mepuon Ha peke Kapacys
rocJieoBaresibHo Habmromaiacs mexenb B 2020 u 2023 romax.

3a 3TOT pacdeTHBIM mepuoa B ruaposorudeckoM mocte [1K-9+20 oO6bem
cToka ymeHbmuics Ha 237,3 m?/c, uro cocraBuser 38%, B TO BpeMs Kak B
Axkyprane cHmkenue coctaBuio 30,9 m*/c (40%).

Crnenyromnue pacueTbl ObUTM COCPEIOTOYEHBI HAa M3MEHEHHHM CTOKa MEXKITY
ruaponorndeckumu cranmusimMu  [1K-9+20 u  Axkypran, tae pacxon (AQ),
WCITOJIb3YEMBIN B 3TON YaCTH PEKH, SIBISETCS KIFOYEBBIM (haKTOPOM.
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Tabnuua 1.
N3menenne oobeMa cToka MKy ruposornueckumu craniusmu [1K-9+20 u
Axxkypran B nepuon ¢ 2000 o 2023 ronel (M*/c, %).

Toxer ITK-9+20 AKKyprax AQ=Qrik-9+20— Qo Qo/Qrik-9+20 *100 %
2003 384,5 51,3
3332 13,34
2007 336,6 39,4
297,2 11,71
2011 263,2 26,3
236,9 9,99
2015 2433 34,7 208,6 14,26
2019 259,8 35,1 224,7 13,51
2023 237,3 30,9 206,4 13,02

AHanu3 JaHHBIX, IPEICTABICHHBIX B Ta0nuIle 1, MOKa3bIBAET, YTO B MEPUOJ
¢ 2000 mo 2023 rox cpegnuit crok peku KapacyB coctaBmsinm 13% ot obmiero
o0bema, mocTymaromero ¢ rugposornueckord  cranmmu - [IK-9+20 1o
TUJIPOJIOTHYECKOW cTaHnmuu AkkKyprad. Opnako, HauumHas ¢ 2007 ropja,
HaAOJIFOIAIOTCS CYIIECTBEHHBIC U3MECHEHHS B JJUHAMHKE CTOKa, 4TO TpeldyeT Ooiee
JI€TaIbHOrO aHAJU3a.

Ha ocHOoBaHUM MPUBEEHHBIX BBIIIE PACYETOB MOXHO CHENIaTh CIEAYIOIINE
BBIBOJIBI. B pe3ynbTare 3HAYMTETHHOTO AHTPOIIOT€HHOTO BO3JIEUCTBUA O0BEM
notpedsieMolt Boibl Mexay ruaposnorudeckumu cranuuamu [1K-9+20 Kapacys u
AKKypraH B CpeJTHEM YBEITUYHUIICS.

B nocnenyroommux pacuerax HU3MEHEHHsS MJIMHBI PEKM M BPEMEHHBIX
XapaKTepPUCTHK CTOKa OBUIM pa3lielieHbl Ha OTJENbHBIC ISITHICTHUE pPaCUCTHBIC
nepuoasl. B naHHOM ciyyae M3MEHEHUE BEIMYUHBI CTOKa BAOJL peku Kapacys
BBIPAXKAJIOCH B MPOIEHTAX OTHOCUTEIBHO MOKa3aTesield TMApOJOrHueCcKOro nocra
[1K-9+20.

N3meHeHne BEeTMUMHBI CTOKA BO BPEMEHHU ObLIO BBIPAXKEHO B MPOILIEHTAX IO
cpaBHeHUIO C mepBbiM mnepuonoM (2000-2004 rr.). Pe3ynbrarel pacueToB
Mpe/ICTaBICHBI B TaOIUIE 2.

Tabnuna 2.
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H3meHenne o0beMa CTOKA 3a IMATUIICTHUE OTYCTHEIC IICPHUOAbI

[TK-9+20 AKKypran
OT4YeTHBIE
epruoapl HN3meHenne BeTUYNHEI 3Mmenenne BeanunHbI
cToka, % ma croka, % ma
5 M3/C 5 M3/C
0 JUIMHE | TI0 BPEMEHHU 10 JUIMHE | MO BPEMEHHU

1999-2003 100 100 100

488,25 68,15 16,0
2004-2008 100

397,08 81,3 61,24 15,4 89,8
2009-2013 100

321,5 65,8 48,32 15,02 70,8
2014-2018 100

315,16 64,5 39,25 12,4 57,5
2019-2023 100

312,75 64,0 33,14 10,5 48,5

Ha ocHoBaHuU JaHHBIX, TPEICTABICHHBIX B Ta0HIle, ObLT TOCTPOEH rpaduk
MPOLICHTHOTO M3MEHEHMS Pa3HUIIbl B PAaCcXO/€ BOIbI MEXIY THIPOJIOTHYECKUMHU
noctamu [1K-9+20 u Akkypras 3a NATUIETHUE YUETHbIE IEpUoAbI (puc. 3).

Kak BuHO M3 TaOMWYHBIX JAHHBIX, CPEAHEE M3MEHEHHE BEIIMYMHBI CTOKA
peku KapacyB Mexay pacyeTHbIMH MEpHUOJAMU MO JIJIMHE PEKU OTHOCHUTEIBHO
rugposorudeckoro mocrta IIK-9+20 Ha rugposiorudyeckoM MOCTy AKKypraH
coctapisier 6onee 60%. B nHauaneubiit nepuog (1981-1990 rr.) BenuunHa cTOKa
cocrasisuia okoso 73,2%, B TO BpeMs Kak B TEKYIIMI NEPUO] OHA CHU3WIACH 10
13,8%.
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PucyHOK 3. MpaduK NPOLEHTHOIO M3MEHEHMA PA3HULbI B PAaCXOAe BOAbl MEXAY
rmgponormyeckumm noctamm MK-9+20 n AKKypraH 3a NATUAETHUE OTYETHbIE Nepuoapl.

B nenom, n3MeHeHre BEIMUNHBI CTOKA MEXAY TUAPOIOTHYECKUMHU MOCTAMU
[IK-9+20 n Axkypran 10 1990-X rogoB HaXOAWJIOCH B MIPEAEIAX HOPMBI, OAHAKO B
HOCTIEYIOIINE TO/IbI Ha0II0AAI0Ch CHUKEHHNE HUXKE YCTaHOBICHHOW HOPMBI.

H3MmeHeHne cToka peKd BO BPEMEHHM CHHM3UIIOCH B cpeaHeM Ha 29% Ha
ruaponornyeckom nocty 11K-9+20 u va 36% Ha nocty AKKypras.

Juckyccusi. Pe3ynbTaThl UCCIEIOBAHHUS TMOKAa3bIBAIOT 3HAYUTEIBHOE
BIMSIHUE aHTPOIOTEHHBIX (PakTopoB Ha cTOK peku Kapacys B mepuon ¢ 2000 mo
2023 roasl. OcHOBHBIE (PAKTOPHI COKPAIICHHS] CTOKA — POCT BOIOMOTPEOICHUS,
paclIMpeHue  OpOIIAeMbIX  3€MeNlb,  CTPOUTEIBCTBO  T'MAPOTEXHUYECKHX
coopyxeHuil u usmenenus knumara. C 2000 rona ctok pexu ymenbiuics Ha 13%,
YTO YKa3bIBaeT Ha 3HAUMTEJIbHBIEC IOTEPH BOJBI U3-32 YEIOBEUECKON JESITEIbHOCTH.
Haulonbiiee cokpaiieHue cToka HaOMIOJaeTCs B HUXKHEHW YacTH PEKH, YTO
HOATBEPKJIaeT HEOOXOIUMOCTh YCUIIEHHOTO MOHUTOPHUHTA BOJIHBIX pecypcoB. s
3¢ exTUBHOrO yrpaBieHUs BOAHBIMU pecypcaMu TpeOyeTcsi MpOaOJIKEHHE
UCCIIEIOBAaHUM U BHEIPEHUE METO/IOB PErYIHUPOBAHUS BOAOIOTPEOICHHUS, a TAKXKE
CTparerud YCTOMYMBOIO HCHOJB30BAHUS BOJALI C YYETOM KIHUMAaTUYECKUX
VU3MEHEHUM.

3akioueHue: B npoBeleHHBIX HAYYHO-UCCIIEIOBATENIbCKUX paboTax ObLIN
yUT€Hbl U3MEHEHUsi cToka peku KapacyB moa BO3I€MCTBUEM aHTPOMOTE€HHBIX
dakropoB. HcciemoBaHue BBISSBUIO 3HAYUTENHFHOE BIUSHUE JCSTEIBHOCTH
YyeJIoBeKa Ha THJIPOJIOTHYECKUN pexkuM peku. Kpome Toro, aHanms oOTHaleHHBIX
JTAHHBIX [MO3BOJIMJ BBISIBUTH CJIEYIOUIUE KIIFOUEBbIE U3MEHEHUS
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o N3meHeHHus B CE30HHOM paCMpPEICICHUH CTOKa: AHTPOIOTEHHbIE (DAKTOPHI,
Takue KaK UWppHUramuss W YyOpaBICHHE BOJHBIMH peCypcaMu, TMPUBEIU K
3HAYUTEIHHBIM U3MEHEHUSIM B CE30HHOM pacipeiesieHnu ctoka peku Kapacys. 910
OTPa3UIIOCh HA U3MEHEHHUH JOJIM CTOKA, TPOUCXOISIIETO B pa3HbIe MECSIIBI U (a3l
BOJIHOTO pPE&XHMa, YTO CBHACTCIBCTBYET O HAPYIICHHWH €CTECTBEHHOTO
TUAPOJIOTHYECKOTO KPYrOBOPOTa BOMIBI B PEKE.

o Bmmusgnue BomomoTpeOneHMsT W KIMMATHYECKUX  YCIOBUW: AHAIU3
KOJIMYECTBEHHBIX JTAHHBIX TOKa3aJl, 9YTO U3MEHEHHUS Pacxoja CBSI3aHBI CO CPEIHUM
MHOTOJICTHUM BOJIONOTPEOJICHUEM U KIMMATUYECKUMU ycloBUSMU. [loBbieHme
TEeMIIepaTyphbl BO3AyXa U HU3MEHEHHUE 00beMa OCAJKOB CYIIECTBEHHO BIUSIOT Ha
pacxoj BOJIbI B peKe, UTO MOTYEPKUBAET HEOOXOIUMOCTh y4eTa ATUX (haKTOPOB MPHU
TJTAHUPOBAHUH BOJIOTIONIB30BAHUS.

o Hcromienne BogHbIX pecypcoB: Paciupenue opoiiaeMbIxX Iomaae u poct
MIPOMBIIIJICHHOTO BOJOMOTPEOICHUS TIPUBEIM K YMEHBIIIEHUIO BOIHBIX PECYPCOB
pekn KapacyB. D910 moarBepikaaeTcs COKpalleHHeM JJIMHBI PEYHOTO CTOKa WU
CHIIKEHUEM €T0 MaKCHUMaJIbHOM MPOMYCKHOU CIIOCOOHOCTH, YTO MOXKET YCYT'yOUTh
poOJIeMbl ¢ BOJIOCHA0OKEHHEM B PETHUOHE B OyIyIIIEM.

TakuM o00pa3om, HccieIOBaHHE H3MEHEHHS CToKa peku KapacyB mon
BIIMSTHUEM aHTPOIMOTCHHBIX (haKTOPOB MOKA3aJ0 HEOOXOAMMOCTh KOMILIEKCHOTO
MoAXoJa K YHOpaBICHUIO BOAHBIMHU pecypcamu, BKJIIOYas ONTHMHU3AIUIO
BOJIOTIONIb30BAHUS B YCJIOBUSIX M3MEHEHHUS KJIMMaTa M MPUHSATHE MEp IO 3alluTe
BOJIHBIX PECYPCOB.
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