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IIporuo3 u3aMeHeHHus CTOKA peKH AMyIapbu
B 3aBHCHMOCTH OT BOJAHOCTH rofa

Paxumos II1.X., Xampaes I1I.P., berumos H.

CAHUUPH um. B.JI. Kypuna, MCBX PY3

CoBMecTHOE YMpaBICHHE TPAHCTPAHUYHBIMU BOJHBIMH pecypcamu OacceitHa
ApaibCKoro Mopsi YCHJIMSIMHU MSATH cTpaH LleHTpanbHOa3MaTCKOro peruoHa SBIISETCS
YHUKAJbHBIM MPUMEPOM B MUPOBOM MpPAKTUKE, KOTJA CTPAHbl HE TOJbKO IUIAHUPYIOT U
KOOPJIMHHUPYIOT COBMECTHYIO JESITEIbHOCTh, HO U OJJHOBPEMEHHO OCYIIECTBIISIOT T'0J10-
BO€ IJIAHUPOBAHUE U ONEPATUBHOE yIpaBJIEHHE BOJAOpACHpPE]CICHUEM Ha peKkax Amy-
napbsi 1 Celpiapbs.

B nocnennue roapl u3-3a yBEJIMUYEHUS YaCTOThl MaJOBOAbS, HETOUHOCTH BOJO-
ydeTa, paboThl BEpXHUX BOJOXPAHUIIUI] HE B UPPUTAIMOHHOM, a B YHEPTE€THUECKOM pe-
KUMe, 1 HeCTaOMIILHOCTHIO BOJIOTIO/IauU, BOJOOTBEICHUSI IIPU HapacTaromeM aeduiure
BOJHBIX PECYPCOB, B peke AMyJapbsi HaOJI0JaeTCsl HEPAaBHOMEPHOCTh paclpeieseHUs
BOJIbI MEXKTy 30HAaMU (POPMUPOBAHUS U HU30BbEM PEKHU.

Ha tepputopun CypxanmapbuHCKOro Bujosita PecmyOnuku Y30eKucTaH OTCyT-
CTBYET TMJPOMETPUUCCKHUH MOCT HA peKe AMyaphs, a Ha HabmoIaTenbHOM mocTy Tep-
Me3 HabJII0Ial0TCs TOJIBKO TOPU3OHTHI BOABI. M3-3a MOCTOSTHHOTO M3MEHEHHUs Tolepey-
HOTO CEUCHHsI peKu AMyaapbs B CTBOpE HAOJIOAATEIBHOTO MOCTa HENb3sl OJHO3HAYHO
ompeAeauTh pacxoa Boabl. OTCYTCTBHE JOCTOBEPHON CHUCTEMAaTHUYECKOW MH(OpMAIIUU C
TUJPOTIOCTOB peku AMyaapbs Ha Tepputopun Tamxukucrtana u TypkMeHucTaHa (THA-
pornoctel Baxmr, Kepku, Kenmud, [lapranara u ap.), a Takxke o pakTudaeckux Boa03a00-
pax Mo CTBOJIy PEKH CO3JAET 3HAUUTENIbHYI0 HEONPEAEIEHHOCTh, YTO 3aTPyHSAET BOAO-
JeJeHue MEXly cTpaHaMu peruoHa. [losTomy Bo3HHMKaeT HEOOXOAUMOCTh OIIEHKH U CO-
CTaBJICHUS MPOTHO30B M3MEHEHUS TPAHCTPAHMYHOTO CTOKAa peKu AMyaapbsi B pasiivy-
HbI€ 110 BOJHOCTHU TOJbI U IO CE30HAM roJia C YYETOM CIIOKHMBIICICS CUTYyallMy HEolpe-
JEJICHHOCTH ¥ HEJOCTATOYHOCTH UH(OpPMAIUH.

OcHOBHOI 00bEM TTOBEPXHOCTHBIX BOJ peKH AMyaapbsi GOpMHUpPYETCS B TOPHBIX
cucreMax Tamkukucrtana u AdranmcraHa 3a c4eT aTMOC(PEPHBIX OCAJAKOB XOJIOJIHOTO
Nepuo/ia, MHOTOJIETHEE paclpe/ielieHHe KOTOPBIX B 30HE (POPMHUPOBAHMS CTOKA OIpee-
JASeTCS OCOOCHHOCTAMM CHHONTHYECKHX MporueccoB. CTOK peKH, KOHIIEHTPUPYSACH B
CTBOPE, COBMECTHO HUCIOJIB3yETCs rocyaapcTBamMu TamkukuctaH, TypKMEHUCTaH U Y 3-
OeKkucTaH, JHIIb Majas 4acTh Ucnoyb3yerca Adranucranom. O6macte GopMUPOBaHUS
CTOKa XapaKTepHU3yeTCsl BHICOKOW H3MEHUHUBOCTHIO THIPOMETEOPOIOTHYECKUX (PaKTOPOB
U MX 3aBUCUMOCTBIO OT KOJIeOaHUN M M3MEHEHUs KIMMaTa. DTH BOMPOCH TPEOYIOT CIie-
[[UAJIbHOTO M3YUYEHHUS, aKTyaJIbHOCTh KOTOPOTO BO3PACTAET B CBSA3H C aHTPOIMOT€HHBIMU
M3MEHEHUSIMHU KJIMMATa, BBI3BAHHBIMU POCTOM OPOIICHUS U KOHUEHTPAIIUU MapHUKOBBIX
ra3oB Ha IJIaHETE.

CrnoxHbIid XapakTep Kolie0aHUsS CTOKA PEKU B 30HE (OPMHUPOBAHUS, OTCYTCTBUE
uH(popMalMK O MPUTOKAX U Boja03abopax ompenenseT TPYAHOCTU B OIIEHKE M MPOTHO-
3UPOBAHUM M3MEHEHUN TPAHCTPAHUYHOTO CTOKa peku Amypaapbsi. OTCYyTCTBHE HOCTO-
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BEPHOM CHCTEeMaTHYeCKOW MH(OPMAIIMU OT TUIPOIMOCTOB peKH AMyJapbs Ha TEPPHUTO-
pun Tamxukuctana u Typkmenucrana (rugponoctsl Baxm, Kepku, Kenug, lapranara
U JIp.), a TaKke 0 (pakTHYeCKUX BOJ03a00pax MO CTBOJY PEKH CO3/JAET 3HAYUTEIHHYIO
HEOIPEEeIEHHOCTh M HEJIOCTAaTOYHOCTh MH(OPMALMU, YTO 3aTPyJIHSAET BOAOJCICHUE
MEXIy CTpaHaMH pEeruoHa.

HopMma rooBoro croka — 0Ha U3 CaMbIX Ba)KHBIX THAPOJIOTMYECKHUX XapaKTe-
puctuk OacceiiHa 000 peKH, Tak Kak OHA OMpenesseT MOTCHIMAIbHbIE BOIHBIC pe-
CypChI JaHHOTO palioHa WM OacceiiHa pPeKH U ABISAETCS UCXOIHOW BEIMYMHOH MpHU OIl-
peleeHuu TOJI0BOr0 CTOKA pacueTHHIX 00eCIeYeHHOCTEN.

Ha ocHOoBe MHOTOJIETHUX HAOJIOJEHUNH HA THUIPOMETPUUECKONW CETH peKku AMmy-
Japbsi, a TAKXKe JAHHBIX BOJ03a00poB (0K070 30 MyHKTOB) MO CTBOJY PEKH yCTaHOBJIE-
HO, YTO B OOJIBIIMHCTBE MYHKTOB (27 %) NPOAOKUTEIBHOCTh HAOIIOACHUH MPEBbIIIAET
20 net, B 20 % — 10—20 u 44 % — menee 10 ner.

CrtBOpamu HaONIOIEHUS MO CTBOY PEKH AMyAapbs SBISUIMCH TUAPONOCTH -
pomerciyk0b1 PecriyOnuk LlenTtpanbHoil A3um, Hamnpumep, HaOIIOAATEIBHBINA TMOCT
Tepmes, runpomerpudeckue noctel Ha HypekckoM u TysiMyIOHCKOM BOJOXpaHWIHIIAX,
rugponoctel Kepku, [lapranara, u Kumuak. /[aHHbBIE 3TMX T'MAPOINOCTOB B IOCIEIHEE
BpeMs MOCTYINAJIH HEPEryJsipHO U HEMOCTOSHHO, MO3TOMY MCIOJIb30BAIMCH METO[bI
IPUBEICHUS PSAOB HAOIIOEHUS K MHOTOJIETHEMY MEPUOJY C YUYETOM LUKIMYHOCTU KO-
71e6aHUsl CTOKA PEKU.

brinu npoananuzupoBaHbl psAabl HaOmoAeHUs nomnycka u3 Hypekckoro Bogoxpa-
HuMma, ruaponoctoB Kepku, Jlapranara, Tysmyion u Kunuak, paccuutanbl 3Hau€HUs
THUJPOJIOTUYECKUX XaPaKTEPUCTHK cCpeaHeromgoBoro pacxoaa Cp, kodpduiueHtT Bapua-
uu Cv u koadpunuent acummetpuu Cs [1-4].

AHanu3upys AaHHBIE O psAgax HAONIONEHWH B pasnudHbIX opraHuzanusx (I'ma-
pomercayx6a, BBO «Amynapbss» u BYUCs!), nonyyaromux Bogy U3 peku AMyaapbs,
HEOOXOJIMMO OTMETHUTH, YTO TMOJIHBIE PSABI HAOIIOIEHUSI OTCYTCTBOBAIM MOYTH Ha BCEX
TUAPONOCTAX, IPUIUIOCH OIPAHUYUTHCS KOPOTKUMH psiiaMH HaOJIO/IEHUsI pacX00B BO-
Jbl Ha THAPOIOCTAX M MCIIOIb30BATh METOMABI MOJYyUYEHHUS] MHOTOJETHUX PSAJOB HaOII0-
JICHUS, YUUTHIBAsE OCOOCHHOCTH XapaKTepUCTUK Kaxaoro rugapomnocta. Hanpumep, ms
NPUBEICHUS KOPOTKUX PSJAOB HAOMIOJEHUN K MHOIOJIETHEMY MEPUOJY HEO0OXOAUMO
ydecTb LMKJIMYECKHE KoJieOaHUsl CTOKA B OMOPHBIX MyHKTax. BOAHOCTH pek B pas3nny-
HBIX CTBOpPaxX peKku AMyaapbsi UMEET PsJl OTINYUTENbHBIX 0COOEHHOCTEH, O3TOMY pH-
BEJICHUE CTOKA BCEX IMYHKTOB K OJJHOMY KaJleHAapHOMY Nepuoly HEBO3MOXkHO. CpenHue
MHOT'OJIETHHUE BEJIMYMHBI CTOKA JJI ONMOPHBIX IMYHKTOB PacCYUTaHbl C YUETOM TE€X JET,
JUIsL KOTOPBIX BOCCTAHOBJICHBI MPOMYCKH HAOIIOAEHUN MMyTEM J10CUeTa CTOKA 33 OTIeNb-
HbI€ THU U MECSIIbl C LEJIbI0 COXPAaHEHMs HEMPEPHIBHOCTH psja. [loaToMy B OTAEIBHBIX
Clly4asiX OHU OTIMYAIOTCS OT (PAaKTUUECKUX BEJTUUHH.

Ommubka pacuera HOPMBI TOAOBOrO CTOKAa st 52 % MYHKTOB HE IMPEBBIIIACT
10 %, octanbHbiXx — 10-15 %- Takum o6pa3om, HOpMa roJJOBOTO CTOKAa B OOJIBIINHCTBE
IYHKTOB BBIYMCJIEHA C JOIYCTUMOM JIJIsl MPAKTUKU TOYHOCTHIO.

PacueT ronoBoro croka pasiaMuHOil obecrneueHHOCTH Ga3upoBalics Ha UCIIONb30-
BaHWW aHAJUTHYECKUX KPHUBBIX pacrperencHus. Kosddumuent Bapuannmu B OOIBIIMH-
CTBE CIIy4aeB PACCUUTHIBAICS METOAOM MOMEHTOB [5]. B HEKOTOpBIX cilydasX HCIONb-
30BaH rpadoananmurryeckuii Mmetox [2]. OTHOCHUTENbHAS CPEIHSS KBaIpaTUIHAs OIIHO-
Ka pacuera Ko3(p(ULHUEHTOB BapHallMd METOJIOM MOMEHTOB g 72 % ciaydyaeB He Ipe-
Boimaet 12 % u jums B 15 % ciyuyaes 6oisee 17 %.

ITocnie oOpeTeHMs] HE3aBUCUMOCTH rocyaapctBaMu lleHTpanbHOM A3uM O4Y€Hb
TPYIHO CTaJIO TOJY4YaTh JOCTOBEPHYIO MH(POPMAIUIO MO THIPOIOCTAaM U Boao3abopam
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0 CTBOJY peKH AMyJapbsi OT COCEIHHX rOCyJapcTB. B mociemnHue roabl HE UMeeTCs
uHpopManuu ot ruapometciy k0 Tamkukucrana u Adranucrana. B T'mapomerciryxoe
Y306ekucrana orcyTcTByet uHpopmanus no ruaponoctam Kemnd u Kepku B cTBOJIE pe-
K1 AMyaapbs Ha Tepputopun TypKMeHHCTaHA. TOYHOCTH MHPOPMAIUU TO THUAPOIO-
cTaM | BoJ103abopaM B CTBOJIE peKU AMyJapbs Ha TeppUTOpUN ¥Y30CKHCTaHA HE OTBEYA-
€T COBpEMEHHBIM TpeOoBaHUsIM. Bee 3T0 00yciiaBnmuBaeT HeonpeaelIeHHOCTh nHpopma-
IIUY U OTPAaHUYMBACT TOYHOCTH MTPOTHO3a H3MEHEHHS PAacXoja BOABI IO THAPOTIOCTAM.

B Takux ciydasx mocTpouTh BOJ0OATIAHCOBBIC MOJICIH ISl TPOTHO3a U3MEHEHUS
CTOKa M pacxojia BOABI B peke AMyaapbhs MOYTH HEBO3MOXXHO W MPOTHO3 M3MCHCHHS
BOJIHBIX PECYpPCOB Ha OCHOBE TaKUX MOJIEJICH HE JaeT TpeOyeMOoil TOYHOCTH.

XapakTep U3MEHCHHSI pacxojia BOJBI B CTBOpPAX PEKU AMYyIaphbs W aHAIHU3 JIaH-
HBIX MHOTI'OJIETHETO HAOJIIOIEHHUS ITOKA3hIBAET BO3MOXKHOCTH MCIIOJBb30BAHMUS CTATHCTH-
YECKMX METOJIOB MPOTHO3a BOJHBIX PECYpCOB. B craTHcTHYECKHUX METOJaX M3MCHEHUE
pacxoja WM CTOKA BOJBI pPACCMAaTPUBACTCS KaK CIIy4aiHas (QYHKIUS, UMEIOIIasi orpe-
JIEJICHHBIC CTATHCTHUYCCKUE XapakTepUCTUKH. OCHOBOW [JIsi ONMpENSTCHUS PacYeTHBIX
3HAYEHUH TOJ0BOTO CTOKA BOJBI SIBIISIIOTCS CPEIHETOA0BBIE PACXObI BOJBI B UCCIIEIyE-
MOM CTBOpE.

[Ipu OTCYTCTBHM THIPOMETPUYECCKUX HAOJIOJICHUN BEIMYWHA CPEIHETO MHOIO-
JIETHETO CTOKA OMPEACISUIACh TI0 MHTEPIOJISIIUN MEXAY ONMOPHBIMU ITyHKTAMH, JUJIS KO-
TOPBIX OTPEICICHBl HOPMBI CTOKA.

Hcnonp3oBaHa METOMKA MMPUBEICHHUS KOPOTKHUX PSIIOB K MHOTOJIETHEMY TIEPHO-
ny [3, 4]. Pacnpenenenue Tog0BOro CTOKa peK Mo ce30HaM U MecsiaM 00yCIIOBJICHO 3a-
KOHOMEPHOCTSIMA BHYTPHUT'OJIOBOTO M3MECHEHUS OCHOBHBIX COCTABJISIONINX BOJHOTO Oa-
naHca (0CaJIKOB U UCTIAPEHHUS), KOTOPBIC SIBISIOTCS 30HAJIBHBIMU (hakTopamu (GpopmMupo-
BaHHS CTOKA, a TAK)KC BIUSHUEM 30HAIBHBIX (DAKTOPOB: T€OMOP(OIOTHISCKOTO CTPOE-
HUsl OacceitHa, ruaporpaduueckux W THUAPOTEOJIOTHUECKUX YCIOBUM, XapakTepa IMod-
BOTPYHTOB, PACTUTEIBLHOTO MTOKPOBA, XO3IUCTBEHHOU JICSITEIHHOCTH B OacCeiHax pek.

B pesyibTaTe aHanm3a rufpoioriuecKuX psAa0B HAOIIOICHHUS OLICHEHBI THIPOJIO-
TUYCCKHE XapaKTePUCTUKU THIPOIOCTOB PEKH AMYyJapbs, KOTOpbIC TPHUBEICHBI B
Tabm. 1.

Kak yxe orMeuanoch, MpONECCH M3MEHEHUS BOJHBIX PECYpCOB 3aBHUCSIT OT
607b1I0TO YKcaa (PaKTOPOB TPEX OCHOBHBIX THUIIOB: XPOHOJIOTHUECKHUX (BpeMs roja, Jie-
KaJa, PeKUMBI Pa0dOTHl MPOMBINIJICHHBIX TPEANPUATHA U T.I.), METEOPOJOTHUCCKUX
(TeMrepaTypa OKpYIKarolel cpeibl, CKOPOCTh BETPa, BIAKHOCTh BO3yXa M T.II.), Opra-
HU3AIMOHHBIX MEPOTPHUITHH, TPOBOIUMBIX B CTBOpPaX PEKHU (CTPOUTEITHCTBO THIAPOTEX-
HUYECKUX COOPYXKCHHH, BOJOXPAHUIIHIN) U MEPONPHUITHI, POBOJAUMBIX C BOJOMOTpE-
OUTEIAMU.

[TocTpoeHre MaTeMaTHUECKUX MOJEIEH, aJeKBaTHBIX PEABHBIM MPOIECCaM U3-
MEHEHHSI BOJAHBIX PECYpPCOB MpEyCMaTPUBAET yUeT (B OOJIbIICH MM MCHBIIICH CTCTICHH)
BCEX MEPEYUCICHHBIX paHee rpyIil (hakTOpOB.

Jlnst BBIOOpa TIPOTHO3HOW MOJICNIM M3MCHEHUS BOJHBIX PECYpPCOB HEOOXOIUMO
0O0JIBIIIOE KOJMYECTBO PSIIOB HAOJIIOICHUH.



44

Taoauna 1
I'maposornyeckne XxapakTepuCTHKH FHAPONOCTOB PeKH AMYyJapbs
Hypex Tepme3s Kepkn Japranara TysimyoH Kunuak
Fonu Cf C, C; G C, C; C;” C, C, C;" C, C, C;p C, C; C;" C, C;
» fe » ” e ” e w fe » fe

1980 1059 | 0,55 0,57 732 0,60 0,36
1981 987 0,69 0,50 703 0,66 0,85
1982 755 0,52 0,92 338 0,61 0,73
1983 869 0,58 0,81 479 0,57 0,22
1985 1044 | 0,70 0,80 671 0,74 0,62
1986 931 0,59 0,35 456 0,48 0,64
1987 544 0,87 1,21 304 0,78 0,96
1988 759 0,52 | 0,83 973 0,58 0,69 671 0,53 0,01
1989 581 0,53 | 0,96 1266 | 0,67 0,71 929 0,73 0,99
1990 669 0,45 1,48 587 0,70 0,64 486 0,13 0,47
1991 633 0,33 | 0,45 943 0,57 0,75 555 0,12 0,36
1992 715 0,58 | 0,43 1070 | 0,55 1,13 715 0,38 0,08
1993 724 0,48 | 0,62 269 0,24 0,77 1692 | 0,68 1,25 1771 | 0,68 1,39 | 1515 | 0,75 1,12 1200 | 0,72 0,72
1994 781 0,59 | 0,53 268 0,29 0,69 1895 | 0,76 1,19 1720 | 0,77 1,36 | 1214 | 0,78 1,13 954 0,76 0,96
1995 599 0,34 | 2,72 259 0,23 1,76 1315 | 0,65 1,26 1110 | 0,56 1,42 | 1326 | 0,69 1,33 984 0,67 1,60
1996 627 0,41 | 2,13 266 0,23 0,84 | 1539 | 0,59 1,24 1377 | 0,68 1,56 688 0,58 0,49 425 0,43 0,34
1997 596 0,37 1,84 234 0,22 0,40 | 1150 | 0,53 0,88 960 0,54 1,22 881 0,71 0,99 541 0,62 1,13
1998 546 0,67 1,9 269 0,49 0,23 563 0,46 0,97 401 0,32 0,37 532 0,63 0,29 285 0,54 0,18
1999 523 0,47 1,78 246 0,54 0,08 642 0,72 1,17 385 0,36 0,44 | 1501 0,81 0,75 1040 | 0,78 0,68
2000 498 0,77 | 2,08 182 0,33 0,18 881 0,65 0,97 523 0.65 1,61 786 0,00 0,87 482 0,50 0,45
2001 557 0,25 | 0,51 190 0,43 0,28 1529 | 0,71 0,75 535 0,77 1,11 370 0,46 | -0,18 225 0,57 0,57
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Hypex Tepme3s Kepkn Japranara TysimyoH Kunuak
Fonu C;" C, C; G C, C; 63"’ C, C, C;" C, C, C;p C, C; 63‘1, C, C;
» fe » e ” le w je » je

2002 754 0,43 1,4 254 0,64 0,13 1647 | 0,73 1,12 1414 | 0,83 1,13 313 0,60 0,79 150 0,51 0,91
2003 721 0,52 | 0,48 252 0,43 0,64 758 0,70 0,75 509 0,74 0,73
2004 262 0,34 0,46 1029 | 0,84 0,91 839 0,75 0,93
2005 258 0,24 0,66 758 0,79 0,90 596 0,73 1,04
2006 255 0,54 0,24 1269 | 0,76 1,88 953 0,62 1,89
2007 253 0,46 0,43 682 0,60 0,54 472 0,44 0,32
2008 249 0,36 0,6 526 0,72 1,09 350 0,72 1,31
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Ha ocnoBe ananuza akTuueckux AaHHBIX MO HabmogaTenbHOMY nocty Tepmes,
nonyckoB Hypekckoro Bogoxpanunuiia, ruaponoctoB Kepku, lapranara, TysMmytoH u
Kunuak, a Ttakxke B0m03a00poB, mo uMeromieics wuHpopmanuu Amy-CypXaHCKOTO
BYUC u BBO Amynapes 3a 1980-2008 rr., onpeneneHsl OCHOBHbIE TEHIACHIIMU U3MeE-
HEHHS PacxoJIOB BOJABI B TOJaXx Pa3IMUYHONM BOJHOCTH. XapaKTep M3MEHEHUS] MHOTOJICT-
HUX TUAporpadoB BOJHBIX PECYPCOB HA THIPOMOCTAX UMEET MEPUOTUUECKHUI XapaKTep,
C MepuoJaMy MOBTOPEHUSI MHOTOBOJIHBIX U MalOBOJHBIX JeT 1o 10—-12 ner no 2008 ro-
na. [To pesynpratam HaOmoaeHui, nociae 2000 roga mo HacTosIIee BpeMs IEPUOIBI TO-
BTOPEHHSI MHOTOBOJHBIX U MQJIOBOJHBIX JIET YMEHBIIWIUCH A0 7—8 JIET, Hampumep, mo-
cie riay6okoro manoBoaHbIX 2001-2002 romoB, Takyke MaJTOBOJHBIN roJ HaOIIOJAICS U
B 2008 rony. Ilepuomuueckuid xapakTep HW3MEHEHHUS pacxoja BOJbI HAOIIOMACTCA U
BHYTpPH I'0Jla, MAKCUMAaJIbHbIE pacX0Abl HAOIIOJAI0TCSI B OCHOBHOM B JIETHUM MEPHUO, a B
OCEHHE-3UMHUU TepuoJi — MUHUMaIbHbIe. Ha xapakTep m3ameHeHus: ruaporpada pexu
AMyJapbsi BIUSIOT MOCTPOCHHBIE BOJOXPAHMIMINA, 3a00pbl BOABI Ha opolleHue. B
CTBOpaxX peKku AMyaapbsi MOCTPOEHBI BOJOXPaHUIUIIA Ce30HHOTO peryaupoBanus (Hy-
pekckoe, TysIMyIOHCKOE), KOTOpPbIE, B OCHOBHOM, BJIHUSIOT Ha PEKUM CE30HHOTO U3MEHe-
Hus runaporpada. [locneanue roasl n3-3a OTCYTCTBUS OCBOCHHS HOBBIX OpPOIIAEMBIX 3€-
MeJb B rocynapctBax LleHTpanbHON A3UM TOg0BbIe BO03a00PHI B KaHAIBI OPOCUTENb-
HBIX CHUCTEM, B OCHOBHOM, cTaOmiu3upoBanuchk. Ho B mociemHue roapl yXyAIIMIach
JTOCTOBEPHOCTh MHPOPMAIIMH OT COCEAHUX rocynapcts LlenTpansHoit A3un mo Bogo3a-
Oopam u rmaponoctam. Hampumep, B mociegHue roasl HeT HHGOPMAIIUU 11O THIPOIIO-
ctaM pek Baxm u [lsumx ot ruapomercnyx6 Tamkukucrana u Adranucrana. Bee Bo-
no3abopsl B PecyOnnke Y30ekucTan HaOIIOa0TCsI, HO TOYHOCTh HH(OpMAIMK HE OT-
BeuaeT TpeboBaHusM. OueHb Majo HaOMIOAAI0TCS BO3BPATHBIE BOBI, KOTOPHIE B OCHOB-
HOM YYHUTBIBAIOTCS IO MAarvCTpalbHBIM KoJiIekTopam. Bece 3To 0o0ycinaBnuBaeT Heompe-
NeJEHHOCTh MH(OpPMALUU O pacxojie BOJABI U OTPAaHUYMUBAET TOYHOCTh MPOTHO3a HU3MeE-
HEHHS pacxoja Mo THAPONocTaM. B Takux ciaydasx MOYTH HEBO3MOXHO MOCTPOUTH BO-
no0anaHcoBbIE MOJEIH JJIsl IPOTHO3a U3MEHEHHs CTOKA U pacxoja BOAbI B peke AMy/a-
pbsl U TIPOTHO3 MU3MEHEHHUsSI BOJIHBIX PECYpPCOB HAa OCHOBE TaKMX MOJEJEH HEe JaeT Tpe-
OyeMoif TOYHOCTH.

OCHOBHOM CTaTUCTUYECKON MOJIENIBI0O HOPMAJIBHO PaCIpeieICHHOTO THAPOJIOTH-
YECKOT0 psiia TOJOBOTO CTOKA SIBIISIETCS OJTHOMEpHAas aBTOPETPECCUOHHAs MOJIEThb, B KO-
TOpOH cleayrollee 3HaUeHWE CTOKa WIJIM CPETHETOJ0BOT0 Pacxojia BOJbI OMPEACIseTCs
o ¢popmyne

O =0+1(0, —0)+ 0V, , (1)

rmue 0. cpelHee 3HaAUCHHUE pAna, ¥ — KOAPOUIIMEHT aBTOKOPPEIAIUU MEXKIY Be-
JUYMHAMU CTOKA B CMEXHBIE TOJbl, G — CPEAHEKBAAPATHUYECKOE OTKIIOHEHUS, V) — CTaH-
JlapTHas clydailHas BEJIWYMHA. 3[1€Ch MO ABYM AHAJIOTUYHBIM CMEXHBIM IOJaM BbIUHC-
JAKOTCS CTATUCTUYECKUE XaPAKTEPUCTHKH.

Bripaxenue (1) mpeacraBiseT co0oil mMporHoO3 HAa OJMH IIAar, T.€. MO JAaHHBIM
CpPEIHEro 3HAYEHHS pacxoJa BOJbI I0JIa aHAJIOra BBIYUCIISIIOTCA 3HAUYECHUS Ha CIEIYIO-
AU TOJI.

MeToapl pacueTa BHYTPUTOJOBOrO pacHpelesieHUs MPeayCMaTpUBAOT OIpelie-
JIEHHE BEJIMYMHBI PACIpeieNICHUsI TOJJOBOr0 CTOKA PEK MO Ce30HaM, MecslaM U JIeKaaam
B Pa3JIMYHBIE 10 BOJHOCTH T'OAbI, PA3JIMYHON BEPOATHOCTH NPEBBIIICHHUS.

Metoanka pacdeToB 3aBUCHT OT O00beMa MaTEpUATIOB THIPOMETPUUYECKUX Ha-
OtosieHuit 3a cTokoM peku. CyllecTByeT METOAMKA pacyeTOB MPU HAJTUIUN MAaTEPUATIOB
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MHOTOJIETHUX HaOJIOACHUH, MPU UX HEAOCTATOYHOCTH M NMPU OTCYTCTBUU TAKUX JaH-
HBIX.

Meroauka pacuera BHYTPUTOIOBOI'O paclpeiesIeHUs 110 Ce30HaM U MecsiliaM Mpu
HAJUYMU MHOTOJICTHHX JAaHHBIX O pacxojax Bojbl (6onee 20-25 jeT) HOCTATOYHO XO-
pOIIO OCBEIIEHA B IUTEPAType U HOPMATUBHBIX JOKYMeHTax [3-6].

[Ipu HEZOCTATOYHOCTH WM OTCYTCTBHHM MAaTE€pHAOB HAOIIOJEHUN OCHOBHBIM
ABJISIETCS. METOJl, OCHOBAHHBII Ha paclpeeseHUN CTOKa PEK-aHAJIOr0B UM MO TUIIOBBIM
pallOHHBIM CXeMaM pacmpejelieHus cToka B roay. Haubonee HagexxHOE pelieHne BOJIO-
XO034MCTBEHHBIX 3aJa4 00ecreurBaeTCs MpHU pacueTe BHYTPUTOJOBOTO paclpeieseHus,
KOTJla B KQUeCTBE JIMMHUTHPYIOIIETO MPUHUMAETCS MEPUOJ U CE30H, Ha MPOTSKEHUU KO-
TOPBIX HAOJIIOAAIOTCSA CaMble HU3KHE PacXO/Abl BOJBI.

Hamu ucnonb3oBaHa METOIMKa OMpEENeHUs PAaCUYeTHOTO BHYTPUTOJIOBOIO pac-
npeeseHus] CTOKA ISl XapaKTePHBIX MO BOAHOCTHU JieT [3, 4]. BHyTpurogoBoe pacmpe-
JIeJICHUE CTOKA MPEICTABISIETCS B BUAEC XPOHOJIOTHYECKOTO U3MEHEHHsS PacX0JI0B MO Me-
csllaM IPH HAJIMYUU JTaHHBIX TUAPOMETPUUYECKUX HAOIIOAEHUN 3a nepuoj He MeHee 15-
20 net u ompeAeNnsieTcss METOJIOM KOMIIOHOBKHM CE30HOB. MeTo/l KOMIIOHOBKH CE30HOB
— OCHOBHOW cmoco0 pacueTa KaJeHJapHOrO BHYTPHUIOJOBOTO PacHpeAesIeHHs] CTOKa.
[To MeToqy KOMIIOHOBKH OMpENENseTCs] MEKCE30HHOE M BHYTPHUCE30HHOE pacrpesere-
HUE CTOKA.

MeToasl MpOrHO3a pacnpeaesieHs] U3MEHEHHUS BOJHBIX PECYPCOB OCHOBBIBAIOTCS
Ha UCIOJIb30BAHUM CJIEIYIOLIEr0 BhIPAaXKEHUS

O =, O+ a0 +..+a,0,, +bV, +bV, . +..+0,V,_,, (2)

rae Ok Ok1, ..., Or.n— 3HaUCHHE (HAKTUUECKOTO Psifa HAOIIOASHUS MPEABIAYIINUX N
-UHTEPBAJIOB, G — CPEIHEKBAIPATUUECKOE OTKIOHEHWE roja aHaiora, V; — OCHOBHOM
dbaxkTop, BIMSAIOMINN Ha W3MEHEHHE BOJHBIX PECypcOB (HAmpuMep, TeMIepaTrypa), d;
i=1,...n; b, i=1,...m — k03QdULHUEHTHI, ONpeaeasieMble METOIaMH HICHTU(UKANH
MOJIEJIM U 110 HAOIIOJJEHHBIM JaHHBIM.

ITo (2) mporHo3 ocymiecTBisieTcss Ha oauH mar mo AaHHIM Ok, Oy, ..., Ok, TIpe-
JOBIAYIIUX HAOMIOICHUH U TI0 JJaHHBIM OCHOBHOTO (hakTopa V. OmpeneneHrne OCHOBHOTO
dakTopa, BIMSIONIETO HA U3MEHEHUE BOJHBIX PECYpPCOB B PEKE OYEHb TPYAHO OIpee-
JUTh, TO3TOMY IIPOTHO3 10 (2) OYeHb TPYHEH, T.€. JUIs onpeaeaeHus KodphUiIrueHToB a;,
i=1,...,n; b, i=1,...,m m HeIOCTaTOYHBl JaHHbIe HaOmoaeHusd. [loaTOMy HCHOIB3yEM
METOJ CKOJIB3AIIEro - CPEIHETO - 3HAUCHHS Ha OIpeseseHHbl nepuoa. s BHyTpUro-
JIOBOTO paclpeeseHusi CTOKa HaMH HCIIOJIb30BaH METOJ CKOJB3SIIET0 — CPEIHEro -
3HAUYEHMS Ha OMPEIeTICHHBIN NePHO

Qk+1 — (Qk +Qk—1 +""+Qk—n) +O'Vk , (3)
n

rae O Ok.1, ..., Okn,- 3HaUCHUE (PAKTUYECKOTO psAsia HAOTIOACHUS MPEABIIYIIUX N
-MHTEPBAJIOB, G — CPEIHEKBAIPATHIECKOE OTKIOHEHHE T0/1a aHajora, V; — craniapTHas
ciyvaiiHasi BeJIM4MHA. 3/1eCh 10 JaHHBIM HaOII0JeHus BbIOMpaeTcs roja no odecnedyeH-
HOCTH BOJHBIX PECypCOB, BHIOMPAETCS aHAJOT W JUISl HErO BBIYMCISIOTCS CTaTHCTHYE-
CKHE XapaKTePUCTUKH CTOKA, CPEAHEE 3HAUCHHE CPEAHEKBAIPATHUECKOTO OTKIOHEHHS,
U Jlajiee MPOrHO3 OCYIIECTBISIETCSA Ha cleaAyoumii nepuoa no gopmye (3).
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PazpaboTka maTemMaTHyecKHX MOJeNeil, aJleKBaTHBIX peajbHbIM IIpolieccaMm H3-
MEHEHHs BOAHBIX PECYpPCOB, MPEIyCMAaTPUBAET YUeT BCEX MEPEUUCICHHBIX THIOB (hak-
TOPOB.

Ha ocHoBe BbIIIEN37105KEHHOTO MOKHO CAENaTh CAEIYIOIINE BBIBOJIBI:

1. OCHOBHO# CTaTUCTHYECKOU MOJETBI0 HOPMAIBHO PACTIPEACICHHOTO THIPOJIO-
TUYECKOTO psijia TOJOBOTO CTOKA SIBJISETCS OJHOMEpPHAsl aBTOPETPECCUOHHAs MOJENb, B
KOTOPOH ClIeAyIolee 3HaUeHNEe CTOKAa WIIM CPETHETOI0BOT0 pacxoja BOIBI ONpeeseT-
cs o ¢popmyne (1).

[Ipu HEMOCTATOYHOCTH WJIH OTCYTCTBHH MaTE€pPUAIOB HAOIIOCHUN MCTIONb3YyETCs
METO/I, OCHOBAaHHBI Ha pacCMpe/ieIeHUH CTOKA PEK-aHAJIOrOB WJIM MO TUIOBBIM paiiOH-
HBIM CXEMaM pacmpejeieHust cToka B roay. Haubomnee HanexxHOE pelieHre BOJ0XO035i-
CTBEHHBIX 3aJ]a4 00ecleuynBaeTCs MpH pacyeTe BHYTPUTOJOBOTO paclpeeseHus, Koraa
B KaueCTBE JUMHUTHUPYIOIIETO MPUHUMAETCS TIEPUOJ U CE30H, Ha MPOTSIKEHUH KOTOPHIX
HaOII0AI0TCs caMble HU3KHE PACXObI BOJIBI.

2. MeTtoabl mporHo3a pacupeaesicHuss U3MEHEHHUs BOJIHBIX PECYPCOB OCHOBBIBA-
I0TCSl Ha MCIOJIb30BAHUU BBIpaXeHUs (2), MO KOTOPOMY IMPOTHO3 OCYLIECTBISETCS Ha
oauH mar mo AaHHbIM O, Oy, ..., Oy N TPEABIAYIIUX HAOIIOJEHUN U MO JaHHBIM OC-
HOBHOTO (pakTopa V. OcHOBHOH (hakTOp, BIUSIONINI HAa U3MEHEHUE BOJHBIX PECYpPCOB
PEKH OYEHb TPYAHO OMPEACIHUTH, IOITOMY MPOTHO3 10 (2) O4YeHb TPYIEH, T.€. JJIs OTIpe-
neneHuss KodhPuuueHToB a;, i=I,...,n; b; i=I,...,m HEOQOCTATOUHBI JaHHBIC HaOIIOJE-
HUSL.

3. BHyTpuroaoBoe pacupeieiaeHue CcToKa NpeACcTaBiIsIeTCs B BUAE XPOHOJIOruye-
CKOTO M3MEHEHHUsI PacXOJ0B BOJBI MO MeCsIaM, TP HAIMYUHN JAHHBIX THIPOMETpUUE-
CKHMX HabmoaeHui 3a nepuoa He MeHee 15-20 set onpenensercs METOAOM KOMIIOHOBKH
Ce30HOB. MeToJ KOMIOHOBKM CE30HOB — OCHOBHOW CIOCOO pacyeTa KaJeHAApHOTO
BHYTPUIOJJOBOI'O pacrpeiesieHus ctoka. [1o MeToly KOMIIOHOBKHU ONpeneisieTcs Mexce-
30HHOE ¥ BHYTPHCE30HHOE pacipeeiieHUe CTOKA.

Hamu anst BHyTpUrogoBOro pacnpeielieHue CTOKAa UCIO0JIb30BaH METOJ CKOJIb3s-
HIET0 — CPEIHETO - 3HAUCHUS Ha ONpeeNeHHbIN nepuon (3).

3nech O JaHHBIM HAOMIOJIEHHs] BBIOMpAETCs TOJ MO 00ECIEeUYeHHOCTH BOJHBIX
pecypcoB, BbIOMpAETCS aHAJOT M ISl HErO BBIYUCIISETCS CTAaTHCTUYECKHE XapaKTepH-
CTUKHU CTOKa, CpeJHEE 3HAUEHUE pacxoda BOAbl U €ro CPeAHEKBAIPATHUYECKOE OTKIIOHE-
HUE.

[Io nanHOMY M€TOAY HAaMM PacCUYMTAHbl TPOTHO3HBIE U3MEHEHHUS PACXOJA0B BOJbI
Ha OCHOBHBIX BOJ[03a00pax W THAPOINOCTaX pPeKHu AMyaapbs HA MHOTOBOJHBIN, CpeIHE-
BOJIHBIM M ManoBoAHbIE roabl. Ha puc. 1 npuBeneHbl n3MEHEHHE TOPU30HTOB U PACCUHU-
TaHHBIC Pacxojbl Ha HaOMOAATEILHOM MOCTy TepMme3 B Tolbl pa3InyHON BOJHOCTH. B
Tabn. 2-4 mpuBeACHBI, HA OCHOBE aHAJIM3a MHOTOJIETHUX JAHHBIX, BO3MOXKHbIE U3MEHE-
HUSI pacXoJI0B BOJIBI TIO TUIPONIOCTAM M OCHOBHBIM BOJ03a00paM peku AMynapbs. 3Ha-
YeHHUs B0J103a00pOB OMpeesieHbl Ha OCHOBE aHalM3a MHOTOJIETHUX JAHHBIX B0/1032a00-
POB B rojiax pa3juyHON BOJHOCTH.
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a) MHOroBoAHbIN rof, obecnevyeHHocTb (Q=4000 m3/c - 20%, Q=2000 m3/c - 50%,

Qmax=7000 m3/c)

8000
‘S‘gg T L 7000
= T I+ 6000 5
2 300 | &
£ 250 A y - 5000 g
5 200 W i W ¥ by e 4000 D
g T I 3000 5 =
3 150
S 100 {— — - 2000 o
50 +—— Wimmaiie 1000
0 S O S s 0
i) = = ) = ) ) o Q 4 Q
s 4 & § £ & § & & 8§ & g
0 0 = Q = < 5 ] g 3 o
I [3) = ] [}
® e < < o o T =
Mecsupl
——H ——Q 5 NnHenHbIN dunbTp (Q)
6) B roabl cpeaHe BoaHOCTU, o6ecnevyeHHOCTb ( Q=2800 m3/c - 20%,
Q=1700 m3/c - 50% , Qmax=5500 m3/c)
8000
400 1 7000
S | M oo =
£ 300 + =
3 250 VoY r aA M T 5000 3
5 200 st it T ~ A 4000 5
N 4]
g T 3000 ¢
g 150 + o)
= 100 £+ 2000
©
50 W S % 1000 O
0 —tttt tt—tt+—+——t+—————t+—+—t—+——t—+—+—f+—f+—— 0
) = [~ n = ) 0 © Q. 4 Q
c & & § £ & § & B 8§ € %
g 8 = g N S 5 5 g 5 &
® e < < () o T 0
Mecsupl
——H ——Q 5 nuHenHbI dmnbTp (Q)
B) ManoBoAHbIN roa, o6ecnevyeHHocTb (Q=1800 M3/c - 20%, Q=1000 m3/c - 50%,
Qmax=2500 m3/c)
8000
400
350
. 300
2
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8 200
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——H ——Q 5 nuHeiHbIn dunbTp (Q)

Puc. 1. 'opu30oHTHI U pacxoabl BOAbI Ha HA0M0AaTeIbHOM nocty Tepmes
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Taoauua 2

HpOFHO3HLIe H3MEHCHUA PAaCXxo10B BOAbI HA OCHOBHBIX BOI[OS&ﬁOan H THAPOMOCTAaX PEKH AMy}Iapbﬂ B MHOT'OBOJHBII Ioa

50 % o6ecneuennocts Q =2000 m*'c MakcumanbHbiit pacXon Qma=7100 M/c Ha HIT Tepmes

He HIT Tepmes k. Kapa- KM | JIp3a | Kep- | PacuKep- | ABM Japra- HonTys- B3Xopa3z | B3Kapa I'lTKumua
Mecsu Ypo- Pac-
K KyM K 0 KU KH K HaTa MYIOH M K K
BeHb X0
I 182 1270 220 100 30 880 860 150 710 200 0 25 120
SHBaps 11 175 1250 230 140 20 860 810 190 620 200 0 25 120
111 178 1265 220 145 20 830 800 160 640 200 0 25 120
Dep- I 180 1350 230 145 20 900 880 160 720 400 0 29 240
paitb II 180 1340 270 140 20 850 900 140 760 480 27 25 240
111 178 1250 320 145 40 820 800 120 680 680 130 60 350
I 185 1290 320 120 40 750 720 80 640 880 230 135 353
Mapr 11 230 1660 300 120 40 900 890 80 810 1320 310 240 353
III 235 1880 270 140 50 1000 970 50 920 1350 290 445 524
I 232 1750 270 160 50 900 880 50 830 880 190 530 447
Amnpenb 11 218 1600 320 170 60 1000 980 100 880 750 80 370 257
111 245 2360 400 180 60 1520 1400 120 1280 720 80 260 257
I 290 2900 440 200 50 2200 2150 100 2050 1180 220 209 506
Mait 11 292 3550 480 210 60 2700 2570 120 2450 1570 300 450 598
III 295 3700 500 200 60 2800 2710 160 2550 1520 295 525 690
I 310 4230 550 200 50 3300 3120 220 2900 14200 270 620 560
Uronb 11 348 4530 580 200 70 3400 3380 280 3100 2040 270 645 820
III 378 5300 600 200 70 3980 3850 300 3550 2160 380 670 1160
I 385 6860 600 200 70 5600 4950 300 4650 2600 380 700 1220
Hrons 11 390 7100 600 200 70 5800 5760 300 5460 2700 370 780 1520
III 370 5850 600 180 70 4800 4760 280 4480 2340 340 740 1330
I 365 4880 500 200 80 3800 3750 270 3480 2190 340 730 1065
ABTYyCT 11 330 4350 500 160 70 3280 3110 260 2850 2170 330 590 1040
III 300 4100 500 160 70 3320 3170 220 2950 1820 275 250 940
Cen I 280 3500 400 160 60 2800 2760 100 2660 1110 200 85 570
T6pb 11 272 2620 400 150 60 1800 1760 80 1680 950 130 15 450
111 260 2420 310 150 60 1560 1510 60 1450 850 90 20 480
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HII Tepmes

Mecsin He Ypo- Pac- k. Kapa- KM | JIp3a | Kep- | PacuKep- | ABM HMapra- HonTys- B3Xopa3z | B3Kapa TI'llKumua
K KyM K 0 KH KH K HaTa MYIOH M K K
BeHb X0/
Oxk- I 230 1620 300 120 40 1070 1020 60 960 700 85 30 480
T56pb II 220 1450 310 140 40 910 960 50 910 480 60 30 340
11 214 1280 310 130 40 780 750 50 700 480 40 30 390
I 212 1240 280 130 35 710 680 0 680 420 25 30 335
Hos6ps II 216 1310 270 130 35 810 760 0 760 420 5 40 330
11 205 1180 260 130 40 681 640 0 640 460 0 140 250
I 195 1150 250 110 30 670 640 20 620 460 0 200 275
Hexabpp | I 208 1280 230 110 20 900 940 80 860 480 0 200 250
11 204 1200 230 120 20 800 780 80 700 480 0 60 240
Taoauma 3

IIporHo3Hbie H3MeHEHHsI PACX0/0B BO/JbI HA OCHOBHBIX B0103a00pax U r'HAPONOCTaX peKH AMYAapbs B CpelHeBOIHbIN roj

50 % obecneuennocts Q =1700 M>/c. MakCHMabHBII pacxon Qum.—=4100 m’/c ma HIT Tepmes

Meesin He Tepmes k. Kapa- KMK Jip3a6 Kepkn = ABMK Hapra- HonTys- B3Xopa3 | B3Kapa | I'lTKunu
K Yposens | Pacxon KyM HaTa MYIOH M K aK
I 182 1120 220 110 30 640 30 480 200 0 25 120
SuBapb 11 185 1230 220 130 20 680 50 520 200 0 25 120
III 190 1280 230 130 20 630 75 420 200 0 25 120
Den- I 190 1300 250 140 20 620 110 390 400 0 25 340
- 11 205 1290 260 135 20 650 100 380 480 30 25 340
111 210 1255 280 130 40 670 110 380 680 130 60 350
I 202 1200 300 130 40 700 50 570 880 230 130 360
Mapr 11 215 1350 300 120 40 875 50 690 1320 310 240 360
III 230 1400 300 140 50 850 50 720 1350 290 445 520
I 246 1485 400 155 50 850 50 780 880 190 430 320
Amnpenb 11 252 1530 400 180 60 1120 100 980 750 80 370 280
111 284 1750 400 180 60 1135 100 1010 720 80 260 320
Maii I 290 2580 420 180 50 1840 140 1590 1180 220 220 480

II 318 3210 550 180 60 2290 160 1990 1570 300 450 620
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Mecsinn

Hronn

Hroas

ABryCT

Cen-
TAOpB

Ok-
TAOpB

Hosi6ps

He-
kabpp

He
111

11
III

11
III

11
III

11
III

11
III

11
III

11
III

Tepme3s
Yposenb | Pacxon
325 3407
322 3010
358 4120
352 3980
350 3870
345 3620
307 2525
302 2467
300 2194
282 2100
244 1684
254 1575
214 1284
195 980
200 889
199 942
196 951
191 984
193 1107
189 1173
193 1209
186 1325

k. Kapa-
KyM
480
470
520
520
520
520
520
500
500
460
420
380
380
300
300
300
300
300
300
260
240
220

KMK

180
180
180
180
180
180
180
180
170
160
120
130
110
100
100
100
100
100
100
100
100
100

JAp3ad

60
50
70
70
70
70
70
80
70
70
60
60
60
40
40
40
35
35
40
30
20
20

Kepkn

2890
3270
3220
3280
3050
2850
2900
2260
1380
1340
1050
980
710
620
600
640
630
580
680
840
920
930

ABMK

180
180
180
200
240
280
260
260
260
200
160
130
100
100
90
100
100
100
100
100
80
80

Hapra-
HATa
2480
2820
2820
3020
2710
2540
2450
2140
1310
1220
880
880
620
540
480
500
480
510
570
730
820
820

HonTys-
MYIOH
1520
1420
2040
2160
2600
2700
2440
2190
2170
1820
1110
950
850
700
480
480
420
420
460
460
480
480

B3Xopa3
M
295
270
270
380
380
370
340
340
330
275
200
130
90
85

B3Kapa
K
525
620
645
670
700
780
740
730
590
250
85
15
20
30
30
30
30
40
140
200
200
60

I'MKuma
aK
660
540
820
1160
1220
1520
1330
1065
1040
940
570
450
480
480
340
390
335
330
250
275
250
240
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Taoauua 4

HporH03m>1e NU3MECHCHUA PACX0d0B BOAbI HA OCHOBHBIX BO]IOSﬁﬁOan U THAPONOCTAX PEKH AMy}Iapbﬂ B MAJIOBOJAHBINA roj

50 % obecnevennocms Q =1300 m’/c. Makcumansuwtii pacxod Q,.=2500 m’/c na HII Tepmes

Mecsin He Tepmes k. Kapa- KMK Jip3a6 Kepkn AEMEK HMapra- HonTys- B3Xopa3 | B3Kapa | I'lTKunua
K | Yposens @ Pacxon KyM HATa MYIOH M K K
1 186 865 150 140 20 530 20 490 135 5 120 0
SIuBapb 11 176 854 120 120 10 530 50 460 136 5 80 20
I 174 812 150 140 10 480 70 360 132 5 90 30
Dep- 1 176 833 120 130 10 520 100 350 116 5 100 0
paith 11 174 794 120 110 10 510 100 360 253 5 100 145
I 164 825 110 100 30 560 100 420 877 170 180 350
1 171 703 125 110 30 420 40 380 1046 240 360 395
Mapt 11 173 704 150 130 30 380 50 360 1074 240 370 313
I 169 694 180 100 30 380 40 350 694 130 250 300
1 166 700 200 120 30 370 50 350 433 50 80 290
Anpenp 11 209 890 220 130 30 400 100 320 290 30 80 185
I 212 869 260 120 30 420 110 330 222 30 120 80
I 238 935 230 140 30 360 140 310 195 30 120 50
Mait 11 266 1100 260 140 30 630 160 450 162 30 60 60
11 316 1839 250 155 30 1330 180 1050 629 80 380 130
| 321 1829 300 170 40 1580 180 1250 769 125 463 220
Urons 11 347 2500 280 180 40 1980 190 1650 886 220 380 285
11 323 2086 300 210 40 1430 200 1450 975 245 320 290
| 320 1874 290 180 40 1370 240 1250 591 160 210 195
Urons 11 326 1968 260 190 40 1370 280 950 811 165 280 330
111 307 1701 280 180 40 1120 260 920 776 180 220 330
I 321 1636 260 190 40 1110 260 920 592 120 155 280
ABrycr 11 316 1854 270 200 40 1220 260 960 427 105 120 180
111 275 1299 240 180 40 820 200 760 481 100 120 220
Cen- I 246 1174 250 190 40 750 140 660 440 80 80 220
- 11 209 845 190 150 30 650 130 560 351 70 85 145
111 189 698 170 140 30 460 100 420 301 70 94 125
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Mecsn

Ok-
TAOpB

Hosi6ps

Hexabpn

p—

II
III

II
III

III

Tepmes
Yposens | Pacxog
167 619
162 603
160 586
160 623
170 694
164 754
155 598
160 608
169 774

k. Kapa-
KyM
270
300
300
270
270
230
150
150
150

KMK

130
110
110
110
110
120
120
110
110

Ap3ad

30
30
30
20
20
20
20
20
20

Kepku

320
280
270
240
280
280
310
350
365

ABMK

100
90
100
100
100
100
100
80
80

Hapra-
HaTa
320
210
200
180
180
180
200
240
250

HonTys-
MYIOH
246
196
194
194
130
130
155
102
102

B3Xopa3s
M
50
30
20
20
20
10
10
5
5

B3Kapa
K
60
40
40
28
30
25
25
25
25

I'mKumua
K
90
80
95
95
70
60
60
60
60
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YJIK 631.67.03

Hcnonb3oBanue CTOYHBIX BOJ HA OPOLIEHHE - OUH
U3 nyTeil cMArYeHus Aepuuura OpoCUTEeIbHOU BOAbI
B YCJIOBHUSIX Y30eKHCTaHA

Mamatos C., Ymapos X.

CAHHUUPU um. B./I. Kypuna

Pactymiee cHMKeHHE BOJJOHOCHOCTH PEK, BBI3BAHHOE I100aTbHBIMU U3MEHEHUS-
MU KJIMMaTa C OJHOW CTOPOHBI U MU3MEHEHUE €CTECTBEHHBIX PEKUMOB CTOKA TpaHCrpa-
HUYHBIX PEK, KaK CJIIEICTBUE BOJIHON MOJUTHUKH COCEIHUX CTPaH C APYTroil CTOPOHBI BhI-
HyX/1aeT Y30eKUCTaH Ha MOUCK Pa3IuYHbIX MyTeH mpeooeHus neduiura BOIHbIX pe-
CYpCOB Ha OpOIIaeMBIX TMOJIIX CTpaHbl. I'eorpaduyeckoe pacmoiioxkeHue Y30eKucTaHa
peAoNpeeio Tak, 4YTO OCHOBHas 4acTh (10 80 %) ucnonb3dyeMbiX Y30€KHCTaHOM
BOJHBIX PECYpPCOB MOCTYIAET U3 COCEIHUX CTpaH. VICKyCCTBEHHOE PEryIHpOBaHHE CTO-
Ka TPaHCTPAaHUYHBIX PEK MPHUBEJIO K TOMY, UYTO YXK€ CETOJHS Ha OTPOMHBIX IUIOLIAISAX
OpOoIIaeMbIX 3eMelib ¥Y30EeKHCTaHa OIIyIIaeTCsl HeXBaTKa BOAHBIX PECYpPCOB B BETreTallu-
OHHBIN mepuoa. Tak, TepuIUT BOJHBIX PECYPCOB B BETE€TAIlMOHHBINA NIEPUO B OacceiiHe
peku CeIpapbsi UHOTJA JIOCTUTAeT A0 2,5 KM3/FOII, B OacceitHe pexu Amynapes 1,5-
3 km’/rox [2].

C npyro#i cTOpOHBI, OBICTPBIE TEMIIBI POCTa HaceJIeHUs Y30eKucraHa TpeOYIOT
yBEIUYEHUsI 00BEMOB CEJIbCKOXO035UCTBEHHON MPOIYKIMH, YTO BO3MOXHO TOJIBKO Ha
OCHOBE MHTEHCH(UKAIMKN MPOU3BOACTBA. HOo ycmemnHoe pernieHne 3Toro Bompoca B yc-
JIOBUSIX HalIel CTpaHbl BCErJa yIupaeTcsl B HEXBATKY BOJHBIX pecypcoB (OpOCUTEIbHON



