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JIOJITOCPOYHBIN IMPOTHO3 BOJJHOI'O CTOKA PEKHM BAXIII

(Ilpeocmasneno unenom-koppecnonoenmom AH Pecnybnuxu Tadsxcuxucman A.P.@aiizuesvim 23.11.2007 2.).

Onepreruka TapkukucTaHa cerofgs Ha 95% ocHOBaHa Ha MCIOJIb30BaHUU TUAPOIHEPrope-
CypcoB peyHoro croka. CommacHoO NPUHATONW IMPABUTEILCTBOM PECITYOIMKU CTPATETUH HKOHOMMYE-
CKOI'0 pa3BUTHSI, TAKOE K€ MECTO I'MJIpOIHEpreTuka OyJeT 3aHuMarh 1 B OyIyIIeM.

[Tpu 5TOM peuHble BOAHBIE PECYPCHI OTIMYAIOTCS OONBIION M3MEHYHBOCTBIO - CPEITHEMHO-
TOJIETHUH CTOK Jlaxke HauboJjee KPYIHBIX PEK MOXKET MEHAThbCA OT rofa K rofy B JiBa U Oosee pas.
EcTtecTBeHHO, UTO B TaKUX K€ MPOMOPLMIX OyAET MEHATHCSA U MMOTEHLIMAIbHO BO3MOYKHAs rol0Bas
BbIpAaOOTKa 3JIEKTPOIHEPTHU HA COOPYXKAEMBIX Ha TaKMX PEKax rUApo3neKTpocTaHiusX. [losTtomy
MPOTHO3 MHOTOJIETHEH BOJHOCTU PEK OUEHb BaXKEH IS TiaHupoBanus padotsl ['DC u onpenene-
HUS €€ PKOHOMUYECKUX MOKa3aTeseH.

B nacrosimieit crarbe paccMaTpuBaeTCs BOIPOC J0ITOCPOYHOTO MPOTHO3a peku Baxmi. Dta
peka npoTeKaeT yepe3 Bech TaKMKUCTAaH C CEBEpO-BOCTOKA Ha FOT0-3amaj, IepeceKkas BCe OCHOB-
HBIC BBICOTHBIC U KIIMMAaTUYECKHE MOsACa M BOMpasi B ce0s 1O IMyTH OO0JIBIIOE KOTMYECTBO KPYIHBIX U
MEJIKMX MPpUTOKOB. ITo3TOMY BOAHBIN cTOK Baxina n ero n3aMeH4MBOCTb SBISIOTCS XapaKTEepPHBIMU
st Beero Tamkukucrana [1]. OgaHoBpeMeHHO p. Baxmn o6nanaer o4eHb OOJIBIINM THIPOIHEPTETH-
yeckuM noteHuuanoM — 251.15 kBr.u. B roxa [2]. Ha Helt yxxe nmocTpoeHa KpynHeiias B peciyOnu-
ke Hypekckas ['DC, momHocThio 3000 MBT, ¢ caMoii BBICOKOM B MUPE KaMEHHO-3€MJISTHOM TIIIOTH-
Hoit (300 m), baitnazunckas ['9C, momrHocThio 600 MBT. u kackan Baxmkux I'DC u3 Tpex cran-
uuid, o6mieit momHocThio 300 MBT. Ctposrcs Canrrynuackue I'9C 1 u 2, MOIIHOCTBIO COOTBETCT-
BeHHO 670 1 220 MBT u Porynckas I'OC, momnocteio 3600 MBT. B nanbHelmem 1uiaHupyeTcs
Bo3Benenue emie 10 HoBbix 'DC, ¢ noBeneHneM 001Iel MOIITHOCTH BCEX THAPOIEKTPOCTAHIIUNA B
Oacceitne p. Baxm 1o 14980 MBT, ¢ rofoBoii BeIpaboTKOH 35ekTposHeprun — 53,36 mapa. kBr.u. B
rox [3].

I'mpponoruueckoe nzyuenue peku Baxm Hayanocs B 30-X rogax mpomnioro Beka. B ta6mn. 1
MIPUBENIEHbI PE3yNIbTaThl TaKUX HaOmroaeHuil g rugponocta Komcomonaba, KOTOpbIN pacnoso-
JKEH Ha y4acTKe PEKU MEX]y caMbIMU KpynHbIMH PoryHckoil u Hypekckoit I'DC, 1151 KOTOpBIX 3TOT
THIPOTIOCT SIBJSIETCSI 0Q30BBIM ISl BCEX BOJHO-IHEPTETHUECKHUX PACUETOB.

Kak n3BecTHO, 00111251 H'3MEHYMBOCTH PEYHOTO CTOKA OMpeesseTcs TpeMs paKkTopamMu:

— TPEHIOM, CBSI3aHHBIM C OOILIUM INI00ATbHBIM U3MEHEHHNEM KIINMaTa;
—  IUKJIMYECKUMH U3MEHEHUSMHU, CBI3aHHBIMH C TAKUMHU e KIMMATUYECKUMU ITUKIaMU;

—  CIy4yalHBIMHU KOJICOaHUSIMHU.
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PaccmoTpum mpesxzie Bcero BiIMsSHUE HAa BOMHOCTD p. Baxmn rmo6ansHOT0 M3MEHEHHUS KiIuMa-
ta. Ha puc. 1 nmokaszan rpadgux u3MeHeHU# Tro0BOro cToka peku Ha r/m Komcomonaban 3a Bech me-
pron HaOMIOIEHUH, TTOCTPOCHHBIM Ha OCHOBaHUU TaOu. 1. J{ns Gonblel HArISAAHOCTH HA OCH O-
JUHAT 9TOTO TpaduKa OTIOKECHBI HE CaMH O0ObEMbI CTOKA, & MX OTKIOHCHHS OT CPEIHETOI0BOU 3a

BECh IIEPHOJ BECINYNHBI:

AWt = Wt - ch = Wt - 20180,

o o o 3 3 o o
rae: Wi — oOmuil BoOHbIM CTOK 3a t-if rog, km”, W, = 20,180 kM~ — cpelHEMHOTOJIETHUI BOJHBII

CTOK PEKH 3a BECh NepHO HabmoeHuii ¢ 1932 mo 2005 1. kv’

Ta0muma
Habmonennstit ronoBoit ctok p. Baxm (r/m Komcomonaban)
I'o Io Io I'o To Crok
¢ o CroK, KM’ ¢ o CTOK, KM’ ¢ o CroK, KM ¢ o CroK, KM ¢ A N ’

1932 | 20.293 1947 | 16.768 1962 | 16.643 1977 | 18.471 1992 22.080

1933 | 19.537 1948 | 22.011 1963 | 18.746 1978 | 20.625 1993 22.320

1934 | 21.827 1949 | 24.812 1964 | 20.856 1979 | 18.677 1994 24.909

1935 | 19.400 1950 | 18.844 1965 | 16.294 1980 | 21.104 1995 18.524

1936 | 20.669 1951 | 17.058 1966 | 21.065 1981 | 18.157 1996 20.039

1937 | 20.714 1952 | 23.212 1967 | 17.664 1982 | 16.189 1997 19.028

1938 | 17.954 1953 | 22.730 1968 | 19.218 1983 | 18.351 1998 26.445

1939 | 18.742 1954 | 22.518 1969 | 27.622 1984 | 20.486 1999 21.312

1940 | 16.702 1955 | 18.289 1970 | 21.678 1985 | 19.706 2000 17.830

1941 | 23.204 1956 | 22.814 1971 | 18.594 1986 | 15.960 2001 19.426

1942 | 24.672 1957 | 15.434 1972 | 16.030 1987 | 22.356 2002 22.737

1943 | 21.559 1958 | 22.944 1973 | 24.551 1988 | 23.695 2003 20.751

1944 | 21.462 1959 | 22.568 1974 | 14.950 1989 | 14.519 2004 20.555

1945 | 22.520 1960 | 20.208 1975 | 17.775 1990 | 20.503 2005 22.045

1946 | 19.627 1961 | 18.475 1976 | 17.797 1991 | 19.456 - -
CpEnH. 20.180

[TokazaHHast Ha 3TOM ke rpaduKe JUHUS TPEHJA C BHICOKOM TOUHOCTBIO OMHUCHIBAETCS ypaB-

HCHHUCM.

AW = f(t) = - 0.0006t + 0.0209
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VYrnoBoit koaddumment 3toro auHerHoro Tperaa (0.0006) mpakTHYECKH paBeH HYIIO. ITO
TOBOPHT O TOM, YTO B OacceiiHe pekn Baxin 3a nmocnennue 75 et He HaOM0AaI0Ch Kakoi-m1ubo 00-
el N3BMEHYMBOCTHU CTOKA, KOTOPBI MOYKHO OBUIO ObI OOBSICHUTH TI00aIbHBIM H3MEHEHUEM KITMMa-
Ta. I[OHOJIHI/ITCJIBHBIM J0Ka3aTCJIbCTBOM 3TOI'O ABJIACTCA HpeHe6p€)KI/IT€J'IBHO MaJIO€ 3HAYCHUEC OJIA
mokasaHHoii Ha puc.l mmHEE TpeHma (perpeccuu) Koddduimenta neTepMuHamum R, paBHOe
0.00002.
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Puc. 1. daktuyeckas BOTHOCTH peky Baxu.

OtcytcTBUE 00IIIEH M3MEHUMBOCTH CTOKA PeKr Baxin 3a Bech mepuoj HaOMIOACHHUN MOXKET
OBITh CBSI3aHO KaK C OTCYTCTBHUEM BIMSHHS Ha JIOCTAaTOYHO 3aMKHYTHIN OacCeiiH peKu ToOalbHbIX
MHUPOBBIX MPOIIECCOB MOTEIJICHUs, TaK U KOMIIEHCAIlMEH WX APYrUMH (paKkTopaMu, KaKk TMPUPOIHBI-
MU, TaK U aHTPONOTeHHbIMU. K mocCieTHUM HYKHO MPEXIe BCEro OTHECTU MHTEHCHUBHOE OpOIIe-
HUE, UMEBIIIEe MECTO KaK pa3 B MOCJIETHNE TPU YETBEPTH BEKa.

J17is OlleHKM [TUKITUYECKUX U3MEHEHHI CTOKa pekn Baxin Ha puc. 2 mocTpoeH rpaduk ume-
HEHHsI BO BPEMEHH HAKOIUICHHBIX alreOpandecKuX pa3HOCTEH TOOBBIX CTOKOB OT UX CPEIHEMHO-

TOJCTHECTO 3HAYCHU A
2006

2 AW =1,

t=1932
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DTOT rpadMK XOpOIIO MMOKA3hIBAET HATMYNE IUKINIECKONH N3MEHYNBOCTH CTOKa peKu Baxi
C mepuoJoM 66 JieT — HayajaoM oJHOro 1ukia ssiusercsa 1939, konom — 2005 rox.

MaremaTndecku TaKyI0 HUKIWYHOCTHh MOXHO IPEACTABUTH PIAI0M q)ypbe C Pa3JI0KCHUEM

10 CUHYCaM:

2005 4

> AW, =a,+ Y a,sinnaT,,, , (1)

t=1939 n=1
rae: Thuopw — HOPMUPOBAHHBIN I'OJI, BBIYUCIISAEMBIN 110 3aBUCUMOCTH:

THOpM = (t - 1939)/Tu141<n,
T = (2005-1939) = 66 — nepuon UK

a, = -0.54595
a,=1.967158
a,=10.88016
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Puc. 2. [uknndeckass “3BMEHYUBOCTH CTOKA p. Baxiil.
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KomuectBo wienoB B popmyne (1) psga @ypse BEIOpaHO paBHOE YETHIPEM Ha OCHOBAHHH
MpeIBApUTEIHHOTO aHAJIN3a, IIOKA3aBIIETro, YTO JaJbHEHIIee NX yBEJIHMUEHHE HE TPUBOIUT K CKOJIb-
KO-HUOYIb 3aMETHOMY IOBBIIIEHUIO TOYHOCTU PETPECCHH.

Koa¢ppunument nerepMuHAIMU Ui anmpoOKCUMALMM LUKIMYECKUX KoJeOaHuil cToka p.
Baxur ypasuenueM (1), R* = 0.887, 4T0 CyIECTBEHHO GOJIbIIE MHHUMAIBHO HEOOXOAMMOTO IS
TEXHUYECKUX MPHIoKeHNH 3HadeHus (0.7.

Bricokast 3HaUMMOCTh perpeccuy U3MEHUMBOCTH MOATBEPHKAAETCS MPOBEPKOI C HCIONb30-
BanueM F-kpurepus Chenexopa. Berunciaennoe ero ¢axruueckoe 3Hadenue, 121.29 cymectBeHHO
OoublIe KpUTHYECKOTO, paBHOTO 11.93 maxe s ypoBus 3Haunmoctu <3E-07.

TOYHOCTB MpeNCTaBIEHU HUKINYECKON U3MEHYMBOCTH BOJIHOCTH CTOKa peku Baxum psgom

®dypoe no dopmyine (1) Takas xe, Kak anmpoKCUMAIUs €€ TOJTHHOMOM 6-i CTeTIeHH:

66
ZAWN=a0+a1N1+a2N2+...+a6N6, ()

N=1
rne: N — Homep roga, N =1, 2,.....66, COOTBETCTBEHHO JIJIs KOHKpETHBIX rofoB: 1939, 1940,....2005.

Ho ucnonp3oBanue 3aBUCUMOCTH (2) HE TOJIBKO TEXHHYSCKH CIIOKHEE, TaK Kak TpeOyeT It
BXOJAIIUX B Hee KO PuImeHToB 15 3HAKOB MOCIE 3aMsATON, HO MPOCTO HEMPUMEHUMA ISl SKCTpa-
TIOJISIIIMM 32 TIPeeNbl uccieaoBaHHoro mukia: 1932-2005 rr., To ecTh ajst MporHo3a OyAayIero cro-
Ka, 4TO SIBIISICTCS IJIABHOM 3a/1a4eii HACTOSAIIEIO HUCCIICIOBAHMS.

Crnydaiinple KoJIeOaHUS BOJHOTO CTOKAa IO CAMOMY CBOEMY OMPEIEICHUIO IPEIICTaBISIOT
co00if M3MEHEHHs, CBsI3aHHbIE C HEYUYTEHHBIMU WM HEBBIABIEHHBIMU (hakTopaMu. Tak, 10 BBINOJ-
HEHHOTO BBIIIE aHAJIN3a BCEe KOJIeOaHus, MPeICTaBICeHHbIE HA PUC. |, MOXXHO OBLIO CUMTATh CIIydai-
HeiMu. [loce BbineneHHs UKINYECKUX KOJIeOaHHWH CllydalHBIMH OynyT YK€ TOJIBKO OTKJIOHEHHUS
oT nuHuu 1wmkia (puc. 2). IIpm »TOM HMX BeNWYMHA CYNIECTBEHHO, MPAKTUYECKU HA TMOPSIOK,
yMeHbIaeTcs. PerpeccoHHbIi aHaIi3 MOKa3bIBAET, UTO MOJIHASA CyMMa KBaIpaToOB OTKJIOHEHUHN s

rpaq)m(a 3aBUCMMOCTHU BOAHOT'O CTOKAa OT BPCMCHHU paBHaA:

SS =4670.46.

B To ke BpeMs cymMMa KBaJIpaToB OCTATKOB OTKJIOHEHUH OT perpeccuu paBHa BCETO:

SS, =529.223,

TO €CTb CPCAHCKBAAPATHICCKOC OTKIIOHCHHUE OTACIIBbHBIX 3HAUYCHUM BOJHOTO CTOKa OT JIMHUHU IHUKJIa

\/ S, _ \/529.223 _20s
n—k-1 \N66-4-1

TOT/Ia KaK CPEHEKBAIpaTHUECKOe OTKIIOHEHHE JIJIsl 001iel KpruBoi Ha puc. 2 pasHo 8.00.

paBHO:

Bce a0 IMMOKAa3bIBACT, YTO BBIABJICHHAA HAMH HUKINYHOCTb MOXKCT CIYKHUTb JOCTATOYHO Ha-

ACKHBIM OCHOBAaHUEM IJIA JOJTOCPOYHOT'O MPOrHo3a CTOKa pEeKu Baxm.
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Takoli mporuo3 Ha mepuox a0 2072 T., pacCUMTaHHBIA MO ypaBHEHHIO (2), MPUBEIEH Ha
puc. 3. Bunno, uto 1o 2020 1. BomHOCTh peku Baxur OyneT Boime cpenueit npumepHo Ha 0.7 kM3, a

3aTeM HACTYIUT MaJIOBOAHBIN NIEpUO, KOTOpbIX npoaiutces a0 2050 .
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Puc. 3. IIporxnos BogHoro croka p. Baxm.

VYyer Takoro mporHos3a B JIEATEIBHOCTH DYHEPrOKOMIIAHWM TaJKMKUCTaHA MOXKET CYIIEeCT-
BEHHO MOBBICUTH €€ 3(P(PEeKTUBHOCTH 3a cUeT OoJiee TOUHOTO TUIAHUPOBAHHS BO3MOXHOH BBIPAOOTKU
AIIEKTPOIHEPIUH KaK Ha JEMCTBYIOIIMX, TaK U Ha CTPOSIIUXCS, U Jaxe Iianupyemsix ['9C.

KoneuHo, cienaHHbIi B HacTosmeil paboTe Ha OCHOBaHMU HAONIOAECHUH TOJNBKO 32 OJHUM
LMKJIOM MHOTOJIETHMX KoJieOaHUIl MPOTHO3 BOAHOCTH peku Baxmr TpeOyeT najapbHEHIINX yTOYHE-
Huil. Heo0XxoMM MOHUTOPHUHT 3a CTOKOM TaK)Ke JAPYTHX PEK U BBISBICHHE CBSI3M €r0 ¢ KOHKPETHbI-
MU KJIMMaTH4YE€CKUMU napameTrpaMu. Ho naxe B TakoM BHUJIE CIE€TaHHBIA MPOTHO3 MOXET OBbITH IMO-

JIC3CH IAJIA IMPAKTUYCCKOI'0 UCIIO0JIb30BaHU.

Hncemumym 600HwvIx npobnem, Iocmynuno 23.11.2007 e.

euoposuepeemuxu u skonoeuu AH Pecnyonuxu Tadacuxucman
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I'.H.IleTpos
MELUTYUU JAPO3MYXJAT OUJIU XAUMU MAYPOU JJAPEU BAXIII

Makonan Ma3Kyp MEIMTyUu Japo3MyIIaTH XauMu Madpou napéu Baxmipo map acocu
MYIIOXUAAXOU JAKUK, KU Jap MyAIaTu 75 coil XMUcoO Kap/a 1rygaact gapoap rupudra, HHUY-
HUH MablIyMOTXOM Oanacromana 6apou uctudona nap taxusu CTpaTerusiu pyuad ruapo-

sHepretukan Yymxypuu ToqyukucTon 6a Makcaa MyBo(pUK MeOOIIaH]I.

G.N.Petrov
THE LONG-TERM FORECAST OF THE RIVER VAKHSH DISCHARGE

In article, on the basis of the factual data analysis for the 75-years period, the long-term
forecast of the river Vakhsh discharge is developed. The forecast can be useful by strategy devel-

opment of water-power engineering evolution of Tajikistan.
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