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HYDROGEN ENERGY. PART 2. HYDROGEN ENERGY DEVELOPMENT
PERSPECTIVES IN TAJIKISTAN

Annotation: Tajikistan has large hydropower resources, and there is an opportunity to
transport idle water from reservoirs in the form of hydrogen fuel to any distance during the
summer. The article examines the research on the development of new methods and ways of
storing and obtaining substances for the collection of H>, taking into account the use of local
types of raw materials within the framework of the Hydrogen Energy in Tajikistan"program.
Transferring the country's economy to the use of hydrogen as a driving force is also a technically
correct way to prevent the occurrence of melting glaciers, maintain the water balance and clean
the atmosphere of our country.

Keywords: hydrogen energy, gray hydrogen, green hydrogen, blue hydrogen, electrolysis,
electrochemical process, compressor, pressure.
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Annomayusn: 1IpoBefieHO UCCIEOBaHMs T'€HEe3uca TOBEPXHOCTHBIX BOJI B TOPHOW 4yacTu
pexkn Baxm, HaumHas c PoryHckoro BojoxpaHunuiia u 10 obOpasoBaHus peku CypxoO.
HccnenoBanust MpOBOAMINCH METOAOM M3y4eHUs CTAOMIIBHBIX U30TOMOB BO/IbI HA CLIEKTPOMETpE
«Picarro L2110-I». Ilony4yeHo ypaBHEHHE JIOKAJbHOM JIMHUM METEOPUTHBIX BOA AJisi OacceilHa
pexu Baxmi. [Toka3aHo, 4To JloKajbHasi JIMHUS JIKUT BBILIE I100AaJbHON JIMHUM METEOPUTHBIX
BOJI, UTO CBSI3aHO C TE€M, UYTO OacceiH peKu JIe)KUT JOBOJIBHO Jajeko oT Cpearu3eMHOro Mops U
ATtnantnueckoro OkeaHa, TJi€ 3apOX/J1aeTCsl OCHOBHAs 4acTh BJIAar, MepeHOCHUMasi Ha BOCTOK.
M3oTtonmuecku camas TspKenas Boja OOHapyxeHa B POTyHCKOM BOIOXpaHWIHINE, a camas
aerkas Bojga B peke Mykcy. OcHoBHOe nuTaHue Mykcy mnonydyaer u3 jeaHuka PemayeHko.
Jlenauk HaxomWTCS Ha JAJBHEH W caMOW BBICOKOHM TOYke BojgocOOpHOTro OacceliHa pexku Bax.
[Ipu mepemMerieHnu Ty4eBBIX OOJIAKOB BJOJb PEKH M3-3a IPAaBUTALIMOHHBIX 3aKOHOB B IMEPBYIO
ouepenb BBINMAAAIOT TSDKENbIE M30TOMBI BOJABI, a 00Jaka 00OTamaroTcs JETKUMH H30TOTaMH.
Takum o0Opa3om 10 JIeAHUKA JOJIETal0T B OCHOBHOM JieTKHe M30Tombl. Boma B peke Koizbuicy
TsDKeJee, YeM Bojia B MyKCy, CBSI3aHO 9TO C T€M, UYTO B COCTaBE NMHUTAHUS PEKU MPUCYTCTBYIOT
noa3eMubie (1075%) Boabl. bokoBble MpUTOKK Baxima mpUHOCSAT JOX/IEBbIE U CHEXHBIE BOJIBI,
coOupaeMble C HEBBICOKUX IOp, KOTOPbIE ObIBAIOT O0JI€e TAKEIBIMH.

Knrwoueswvie cnosa: crabuiibHbIe N30TOMBI, JEUTEpUH, TSKENas BOJa, Jerkas Boja, peka
Myxkcy, peka Kei3puicy.

BBenenue. Baxm - 0co00 BakHas JJig DHEPreTUKH TaKMKHACTaHa pPEKa
coBmecTHO ¢ [IsamkeM oOpasyer Amymapbro. JlnnHa pexku — 524 KM, IIJI0MIATh
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BogocOopHOro Oacceitna — 39 100 kM?, cpeHETOOBOM PacXO] BOJBI B HUKHEM
TeueHuu 666 M*/c. B Oacceiine pexu Baxmn nacuuthiBaeTcs 569 TOpHBIX 03Ep
oOmie#t mmontaapio 1737 kM?, B OCHOBHOM OHH PAcTOJIOKEHBI Ha BhicoTax 2800—
3500 m. B ycthe Baxmia Haxoautcs 3anoBeqHuk « TurpoBas 6anka.

Baxm Oepér Hauano npu causiaud pek Keizpuicy 1 Mykey. bosnbias yacTsb
OacceifHa pacnojiokeHa B mpeaenax I[lamupo-Anaiickoit ropHoil cucrtemsl. B
BepxoBbe HaszbiBaeTcs Cypxo0 v T€UET Ha 3amaj; NpUHAB cieBa peky OOUXUHIOY,
MoJy4yaeT Ha3BaHMe Baxm W mnoBopauMBaeT Ha Moro-zamaja. Baxm Tedér
MPEUMYIIIECTBEHHO B Y3KOM [IOJIMHE, MECTaMH IPEeBPAIlAIONIyIOCcs B TIyOOKOe
yiense; B 170 KM OT ycThsl BRIXOOUT B Baxickyio nonuny, rae pasOuBaeTcs Ha
pyKaBa, BOJia KOTOPBIX UCIIOJIB3YETCs ISl OPOIICHUS U BOJIOCHAOKEHHS.

[luTaHue pekn MNPEeUMYIIECTBEHHO JIEAHUKOBO-CHETOBOE, B MEHBLIEH
creneHu noxnaeBoe. [lonoBonbe HaOMOAaeTCs B MEPHUOJ] MHTEHCUBHOTO TasiHUA
JIETHUKOB: C Masl IO CEHTI0pb, MEXEHb B HosiOpe-ampene. CpenHuid pacxoa B
cpeaHeM TedueHun 660 wm*/cex, HauOonbmmii (B wutone) — 3120 wm’/cek,
HauMeHblni (B QeBpasie) — 130 m*/cek. Boapl Baxma, ornuvanuch O0nblIon
MyTHOCTBIO (4,16 kr/mM?), HO mocne mnoctpoiiku Hypekckoit ['DC cramu
IIPO3PAYHBIMU, FOIYOOTr0 IIBETA.

Peka KbI3BLICY HMeeT IIomanb BogocOopHOro Gacceiina paBHyro 8380 kv’
u amuny 254 kM. Ilpaktudecku Bech cTok peku KvB3buicy dopmupyercs Ha
TeppuTopur KbIprbI3cTaHa HA FOXKHBIX CKIOHAX AJANCKOrO M CEBEPHBIX CKIOHAX
3aanaiickoro xpeOToB.

Peka Mykcy sBisieTcst BTopoit cocrapisitomein peku Cypxo06. JlnvHa pexu
88 KM ¢ TIOIIaABI0 BOgocGopHOro Gacceita 7070 kM”. Bacceiin pekH pacroioxKeH
B HaumOoJiee BO3BBIIEHHOW YacTH OacceilHa peku Baxii, mpu cpeaHeil BbIcOTe
Oacceiina 4540 M. OGpasyercs Mykcy npu ciustHuu pek Cenpaapa u Caykcail.
Pexa Cenbaapa Oepér Havasio y camoro 0ombinoro B LleHTpaibHOM A3uu JieqHUKA
deaueHKo.

JKCIepUMeHTAIbHbIE JaHHbIE

B npupone Bce Boabl rugpocdepbl Ha Cylle MOABEPKEHbI KPYrOBOPOTY U
oOHOBieHUIO0. B mocnegHee Bpemsi uisi M3y4eHHs] NpPoUEccOB (HOPMHUPOBAHUS
MIOBEPXHOCTHBIX M IMOA3EMHBIX BOJ, BCE Yallle HCIOIb3YIOT W30TOIHBIE METOJIBI
[2].

Conepxanue aeiiTepus U Kuciopojga-18 B aTMocdepHbIX Ocagkax TECHO
KOPPETUPYIOT MeXay coboit [3-7]. DTa Koppemnsiius ONMUCHIBAETCS ypaBHECHUEM:
8"H = 8:3'°0 + 10%o (SMOW), KOTOpO€ CIIpaBeLIHBO ATl IOBEPXHOCTEH OKCAHOB
U MOpEii, 1 MPUOPEKHBIX 30H, HO HE COOJIIOIAeTCS ISl apUAHBIX U MOJTyapHIHBIX
30H. Pacrmipe/iesienne H30TOMHOTO COCTAaBA OCAIKOB B KoopamHaTax &' 'O—8°H mms
MOBEPXHOCTEH OKEaHOB HA3bIBAIOT INI00AIbHOM JMHUENH MeTeopHbIX Boa (GMWL)
wiu juHued Kpeira [3]. s apuaHbIX W TOJMyapuUIHBIX 30H HEOOXOAUMO
NPUMEHSATh JIOKalbHbIE JUHUU MeTeopuTHhIX Boix (LMWL), koTopbie Moryr
3aMETHO OTJINYAThCA.

Llenpro HAMIMX UCCIIETOBAHUHN SIBISUIOCH M3yUYE€HHE Te€HEe31ca BOJIbl B TOPHOM
yacTu OacceliHa peku Baxii.

97



B Tabnune 1 mpuBeaeHsl naHHbIE 00 M30TOMHBIX HM3MEPEHUSX. Y Ka3aHBI
MecTta 0Toopa 00pa3ioB Boasl. OOpa3iibl OTOMpaMCh Kak B caMoit peke Baxi, Tak
U B ee npuTokax. [IpuToku pacnonoxkeHsl ¢ AByX cTopoH Baxia, ¢ meBoro Oepera,
HEBBICOKHE XpeOThI, a C MpaBOro Oepera JOCTATOYHO KPYThIe CKJIOHBI FOKHOM
ctopoHsl [ ccapckoro xpeoTa.

Ta6numa 1. JlanHble 00 M30TOMTHBIX U3MEPEHUSIX

Mecto oTbopa 00pasIos 3'%0 8’H
Oo6u 'apm -11,11 -70,1
P. Baxm-3 -13,99 92,9
XakuMu -11,17 -69,7
Myuaxapdo -11,12 -69,2
ITputok-2 -11,11 -69,9
ITputok-3 -11,35 -70,1
p. Baxm-2 -14,12 -93,7
p. Cypxo0-3 -14,28 -94,2
p. O6u XunHroy -14,06 92,7
Jlanrapu lox -12,4 -78,8
'ympes -12,68 -80
ypaku Tanamu -12,76 -80,7
p. Mykey -16,91 -117,9
P. Ke13puicy -14,03 94,8
ITpurok-1 p. Cypxo06 -14,26 -96,7
ITpurok-2 p. Cypxo0 -13,85 -92,9
p. Apxuy, kunutak Xaut -12,67 -80,7
p. Cypxo6-2 -15,16 -104,4
Hapau Hymop, p. Hlypak, nociie cMelMBaHus -13,07 -82,6
Hapau Hymop, p. lypak, 10 cMemuBaHus -13,06 -82,5
Yammau Hamak, Jdapau Hymop, p. Hlypak

p. benru -11,33 -70,8
MUC B/Y 45075, yamma Jlosk, a. bemax -11,65 -75,6
napéu Hamak

Baxumi. 5-22 -13,55 -90,8
ITpurox Hypexk. Psmom ¢ I'OC. 4-22 -11,07 -70,6
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Puc 1. M30TOnHBIE OTHOLIEHUS AJI BOJBI Baxiia u ee IpUTOKOB.

JUJ1 M30TOMHBIX aHAIM30B MPUMEHSIICS aHAJIU3aTOp CTAOMIIBHBIX M30TOIOB
«Picaro L2110-I» WMucTuTyTa BOAHBIX MPOOJEM, TMAPOIHEPTETUKH U SKOJIOTHH
HannonanbHol akanemuun HayK TaJOKMKUCTaHA. AHAIU3aTOP MO3BOJIIET U3MEPATH
ctabuibHble u3oTonbl BoAbl (H,O) B TBepAbIx Temax, >KMAKOCTIX W mapax. B
KAueCTBE 3TaJIOHA HMCHOJB30BAJICS CTAHIAPT CPEIHEW OKEAHHMYEeCKOW BOJbI — V-
SMOW (Vienna Standard of the Mean Ocean Water), 1jisi KOTOPOTO §*H=0%o u
5"°0=0 [2].

Kak BugHO U3 puc. 1 pacnpeneneHue U30TONOB KpailHE HEpaBHOMEpHO. Bcee
U3MEPEHHbIE OTHOILLIEHUE H30TOINOB JIeXkKAaT TOpa3fo BbILIE INIOOATBHOW JIHMHUU
mereoputHoi Boabl (GMWL), koTopast COOTBETCTBYET OKEAaHHUECKOM BOJIE.

Vpapuerne LMWL umeer Bux 8'°0O= 8,3964 §°H-24,62. Kosddurment
KOPPEJISILIMU TAHHBIX OYEHb BBICOK U PABEH R2:0,98.

OTO SIBJICHHE MOXKET OBITh OOBSICHEHO Te€M, YTO TaJKUKUCTaH PACIIONIOKEH B
rmyOMHEe KOHTHHEHTa, BJAJIM OT MHPOBBIX OKeaHOB. TyueBble oOJaka,
dbopmupyemMble B OCHOBHOM HaJ OKE€aHaMHU, MNPOXOJAT JJIMHHBIE AUCTAHIIUH,
MpeXxJe 4YeM BBHINIACTh B KAueCTBE OCAAKOB B OacceilHe peku Baxmi. B cuy
3aKOHOB I'PABUTAIMH, B MIEPBYIO OUEPEb BBINMAIAIOT TSXKEIbIE U30TOMbBI, a 00IaKa
000ramarTcs JIETKUMHA U30TOMAMHU.

Ha nokanbHOW TMHUM METEOPUTHBIX BOJ 0003HAYMIIUCH MSITh TOYEK, KOTOPHIE
OTIIMYAIOTCA OT OKpYXKAaoIMX. B 3THX aHOMAalbHBIX 30HAX BOJAA IO CBOEMY
U30TOIHOMY COCTaBy OoJjiee TsDKelnas, 4eM OKpyxkaromue. B tabnuie 2 yka3aHbl
pPeKU U MPUTOKM B aHOMAaJbHBIX 30HaX. Haubonee Tskenas Bola HaxOIUTCS B
Touke 1, a B Touke 5 HauboJee Jierkas Boja.

Ta6auna 2. Toukn oT60pa 0OpasoB BoAkI HA peke Baxin u ee nmputokax, B
KOTOPBIX OOHAPYKEHO aHOMaJIbHOE COJIEp>KaHUE CTAOMIIBHBIX U30TOMOB BOIbI
1 2 3 4 S5
p.

Xakumu | Japau Hymop 1 p. Cypxo00-3 Cypx06 | Mykcy
Myuaxapdo | Japau Hymop 2 IIpurok-1 p.
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Cypxo0
[lypaku
O6u N'apm Kamnanu p. Baxm-2
[Tputok-2
p. Baxu I'yipes p. O6u XuHroy
p. Apxuy p. Kb3bicy
Jlanrapu [lox P. Baxmi-3
POIHUK 1. IIpuTok-2 p.
benax Cypx006-2
IIpuToK-3
p. benru

AHomanbHbie TOYkW: Touka 1 (puc.l) Havamo Hamero HaOIOICHUS
HaXOJUTCS HENATEKO OT IUIOTUHBI PoryHckoro Bogoxpanuiuina. Po3a BeTpoB 1
pekn Baxm npencraBnennass 'ocl'mppomerom PT mnokasana Ha pucynke 2. B
Touke 1 Ha pucyHke 1 coOupaercs Boja ¢ mpUTOKoB Xakumu, Mydaxapdo, O6u
I'apm u onHoro IIputoka 2 pekn Baxmi. CoriiacHO po3e BETPOB, B JAHHOW TOYKE
npeobanaoT xHbIe BeTpa (FO) 17,1 %, u FOro-3ananusie Betpa (FO3) 16,3%.
IOxHble Berpa mnpuHOCAT Biary ¢ HypekCkoro BOJOXpAaHWIIMINA M FOXKHBIX
HamnpaBJICHU, B OCHOBHOM cO Cpeau3eMHOro Mopsa u ATIAHTUYECKOTO OKEaHa.
IOro-3anagHpie BeTpa NPOHMKAOT 4Yepe3 JOJHMHY PEKU OIoK u3 [uccapckon
JOJIUHBL. ['OpbI ¥ XOJIMBI B JIOJMHE DJIOK JOCTATOUYHO HU3KU U Ha HUX COOUPAIOTCS
OCaJIKiu B BUJE NOoxkAed M cHera. Ocagku U3 JIOKIAEH U CHEra H30TONMUYECKH
ObIBaroT OoJiee TSHKEIBIMHU, TaK KaK COOMpArOTCS Ha HU3KUX BbICOTaxX. Bompl u3
MIPUTOKOB coOuparoTcs B Baxiie, BHOCS CBOM BKJIaJl B M30TOIMHBIA COCTAaB BOJBI B
Baxie.

Touka 2 oxBaTbeIBaeT MpUTOKU W Baxi B okpectHOCTsX mocenka Hypo6on
sto mputoku [apan Hymop, llypaku Kynanu u ap. ¢ neBoro 6epera Baxmia u
Apxera ¢ mpaBoro Oepera Baxmma. JleBoOepekHble MPUTOKUA MPOTEKAIOT Cpeau
HEOTCHHBIX  OTJIOKEHHMM, 00JaJar0T TMOBBIIMIEHHOM  MHMHEpaiu3alued U
bopMUPYIOTCS Ha HE3HAUUTENbHBIX BbICOTaxX [9], a mpUTOK SpXbIU4 HMCTEKaeT U3
W3BECTHSIKOB W TPAHUTHBIX CKal B JoiuHe XautT. [lutanue neBOOEpEKHBIX
MPUTOKOB COCTABJIIOT CHETra W JIOXKIHU, a MPaBOOEPEKHBIX MPUTOKOB JICAHUKUA U
MHOTOJIETHUE CHEKHUKH.
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24% 3.5% 2.7% 1.2% 17.1% 16.3% 18.6% 16.7%

Puc. 2. Po3a BeTpoB Ha peke Baxi [9].

Touka 3 oOXBaThIBa€T 3HAYUTEIIBHYIO TEPPUTOPHUIO, HAYMHASA C TOYKH
oOpa3oBanus peku Baxui, mecto cnusinug pek Cypxo6 u Oou XuHroy u 10 Mecta
ciustHust Kei3puicy 1 Mykey u oOpazoBanust peku Cypxo0. MecTo cinusiHUSI pek
Cypxo0 1 O6u XHUHroy npeacTaBisieT cOOOM JBYX CIUSHUE JIBYX BBICOKOTOPHBIX
yILIENUi, KOTOpbIE AENAT BO3AYLIHbIE MOTOKM Ha JIBE YacTU. B COOTBETCTBUU C
po3oii BeTpoB I'mapomera B mocenke ['apM, pacrnosioKEHHBIM BBIIIE CIUSHUS 110
peke Cypxo0, B ocHOBHOM BeTpa aytoT ¢ FOro-zanagnoro (FO3) nampaBneHus
59,9% wu roxknoro (FO) nampaBnenus 38% [8], a B mocenke TaBuiabaapa BbIIIE
ciustHus 110 peke O6u XuHTOoy BeTpa AyroT Takxke, kak u B ['apme ¢ (FO3) 59,9 %,
a ¢ (3) Berep ayeT B 38% [8]. CnmsiHUE peK JNENAT BO3AYIIHBIC ITOTOKH M BIIary
MpPaKTUYECKA Ha JIBE paBHBIE COCTaBIsAONIME. Bo3ayliHble TMOTOKH U
COOTBETCTBEHHO BJlara, IepeHOCHUMasi UMHU B TOUKE 3 MOJ00HA MOTOKAM B TOYKE 2
U MO0X0%a Ha TOUKy 1, TO pacmpeaeneHue U30TONOB TaKKe MOJO0OHO BO3IYIIHBIM
noTokam. M3o0TomHbIM cocTaB BOJbI B Touke oTOOpa OOM XWHTOy COAECPKUT
3HAYUTEIBLHOE KOJMYECTBO TSKENBIX M30TOMOB M OTJIMYAETCA OT TOYKUM OTOOpa
BOJbI B Touke Mykcy. Touka orOopa Kei3buicy HaxoauTcs Bbilie Touku Cypxo0, B
KOTOpO# cMemmBaroTest Bojbl Kbi3buicy u Mykcy, B Toxke BpeMsl Bojia B Hell OoJiee
jerkasi mo cpaBHeHuio ¢ Keizpuicy. YTsxkenenue Boabl B KbI3bLICYy IPOUCXOIUT 32
cuer nutanus Keipuicy. Iluranune Kuizpuicy cocrout u3 nemnuxoBoro (12%) u
cHeroBoro (13%) tasguus. bonbiuas yacTs cToka popMUpyeTcst 3a CUET MOA3EMHbIX
Boa (75%), xoTopbie 00pa3yroTcsi B pe3yibTaTe MOBBIMICHHON (QUIbTparuu
MOBEPXHOCTHOT'O CTOKa B BOJOMPOHHUIIAEMBIX MOPOJIax, Clararmimx 0acceH pexku
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(M3BECTHSIKH, CJAHIIBI, MECKH, KOHTJIOMEPAThl, TAJICUYHUKH, KPYITHOOOIOMOUYHBIC
JIETHUKOBBIE OTJIOKEHMS). Hannune 3HaYMTeNbHOr0 KOJIMYECTBA MOA3EMHBIX BOJI
MIPUBOJUT K YTSXKEJIEHUIO BOJIBL.

Touka 4. Touka oT60pa po6 Ha peke Cypxo0, Huxke Kunuraka JlomOpaym.
Touka mexutr HUXKEe ciausHus pek Kesbuicy m Mykcy, XOTs Boja B HeEH
u30TONMYeCcKu Jerde, yeM B Kowi3puicy. OT0 0O0OBsCHSETCA BIusHUEM MyKcy,
KOTOpasi BRBIHOCUT CaMylo JIETKYIO BOJly B OacceifHe peku Baxiin, cMemuBasich BOJIbI
CTAHOBATCS HEMHOTO Jierde. Mcrok KbI3pUIcy HAXOAUTCSA HA CKIOHAX 3aallaliCKOTO
(Karomapcckoro) xpedta. Pexa mpotexaer mo Auaiickoil noivHE, A0 BHAACHUS
peku Auinsima HaswiBaeTcs Kapacy. CnuBasich ¢ pekoit Myrcy (Mykcy) obpasyet
peky Cypxo6. Bricota yctbsi — 1834 M Hajl ypoBHEM MODSL.

Touka 5 Haxomurtcs Ha pexke Mykcy, Boime cimsHusA ¢ Keizpuicy. Mykcy
MPOTEKAaeT C BOCTOKAa Ha 3amaj K Iory oT 3amajgHoro 3aanas (3amagHou yacTu
3aanaiickoro xpe6ta). O0pa3yercs Ha BbicoTe 2745 M OKOJIO celeHusi AJIThIH
Mazap npu cinusaun Cenbaapbl (1eBblid ucTok Mykcy), Kaunnbl (1ieHTpanbHbIN
uctok) u Caykcas (mpaBbiii UcTOK). FOXHBIN OOPT MOAMHBI 00Pa3yIOT CEBEPHBIC
otrporu xpedToB Akanemun Hayk u Ilerpa [lepBoro.

Jmuua Mykcy 88 kM, miomaas Oacceitna 7070 kB. kM. Ilutanue
JICTHUKOBO-CHETOBOE, TOJIOBOJBE C KOHIIA Mas J0 Haudajna OKTiaOps. CpenHuit
pacxon Boabl okosio 100 ky6.m/cex. Cpennuii ykiioH — okoso 10 m/kM. B Gacceline
peku Mykcy HaxoauTcs KpynHeumwmi JjienHuk I[lamupa — nepuuk PDenueHko.
JleaHUK HaXOAMWTCS Ha JalbHEW M caMOM BBICOKOHM TOYKE BOJIOCOOpPHOTO OacceiiHa
Baxma. [Ipu nepemeniennn Ty4eBbIX 00JaKOB BIOJIb PEKU U3-3a TPAaBUTALIMOHHBIX
3aKOHOB B TEPBYIO OUYEpeb BBIMAJAIOT TsDKENbIE H30TOMBI BOJBI, a oOOJaka
o0OoramaroTcst JIETKUMHA n3oTonamu. Takum oOpa3zoM, 10 JIEAHUKA JOJIETAIOT B
OCHOBHOM JIETKHE U30TOIIBI.

3akioueHue

[IpoBeneHO uCCaenOBaHUs I€HE3UCa MOBEPXHOCTHBIX BOJ B T'OPHOM 4YacTH
pexku Baxm, HaumHas ¢ POryHCKOro BOJOXpaHWIMINA W 10 OOpa3oBaHUS PEKU
Cypx006. UccnenoBanusi IpOBOJWINCH METOJOM H3YUYEHHSI CTAOUIIBHBIX M30TOMOB
BoAabl Ha cnekrpomeTrpe «Picarro L2110-1» Wucturyta BOAHBIX mpodiieM,
TUJIPOSHEPTETUKA M 3KOJormu HanuoHanbHOM akajgeMur Hayk TaJpKHKHCTaHa.
[Tonmy4yeHo ypaBHEHHUE JIOKAJILHOW JIMHUM METEOPUTHBIX BOJ i OacceiHa pexu
Baxm. IlokazaHo, 4To JIOKajdbHas JIMHHS JICKWUT BBIIIC TJI00AJBHONH JIMHHH
METEOPUTHBIX BOJI, YTO CBSI3aHO C TEM, YTO OACCEHH PEKH JICKHUT JIOBOJHHO JATIEKO
ot CpenuzeMHoro Mopsi 1 Atinantuyeckoro OkeaHa, rlie 3apoKIaeTcsi OCHOBHAs
4acTh BJIard, NEPEHOCUMAsi Ha BOCTOK.

M3oronuyeckn camas Tsokenas Boja oOHapykeHa B PoryHckom
BOJOXpAaHMWJINILIE, a caMas JieTkas Boaa B peke Mykcy. OcHoBHOe nuTanue Mykcy
nojiyyaet u3 JjegHuka DegueHko. JIeAHUK HAXOAUTCA HA JaJbHEW M CaMoOM
BBICOKOM TOuKke BojocOopHoro OacceiiHa Baxma. [lpu mepemenieHun TydeBBIX
00JIaKOB BJOJIb PEKU M3-3a TPABUTALMOHHBIX 3aKOHOB B IMEPBYID OYEpEb
BBINIAJAIOT TSXKEJIbIE U30TOIBI BOJBI, & 00JIaka 000ralaTcs JETKUMHU U30TONaMHU.
Takum 00pa3oM 10 JieTHUKA JTOJIETAIOT B OCHOBHOM JIETKHE U30TOIIbI.
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Bopna B pexe KbI3puicy Tskenee, ueM Boaa B Mykcy, CBA3aHO 3TO C TEM, YTO
B COCTaBE MUTAHUS PEKU MPUCYTCTBYIOT Moj3emMHble (1075%) Boabl. boxoBbie
npuTokn Baxia npUHOCAT MOXKIEBbIE M CHEXHbIE BOIbI, COOHMpaeMbie C
HEBBICOKUX TOp, KOTOphIe ObIBatOT Oojee TsokenbIMH. [IpuTOKHM, Bmagaronivie B
PoryHckoe Bojmoxpanuiuile, Takue kak Oou ['apM u apyrue, Takxe NOCTABISIIOT
Oonee TsKeMyr0 Boay. BiusHue jierkoi BOJbI (JIGAHUKOBOM) OIIYIIAETCS BILIOTh
no BojoxpaHwmil. K coxkaneHuro, equHUYHBbIE MPOObI, OTOOpAHHBIE B pamMKax
AKCIIEIUIIMY, HE JAIOT OCHOBAHMSI JIJISl OLICHKU BIIUSIHUS PACIIPEICIICHHs OCAIKOB,
pPEYHOr0 CTOKa W MOA3EMHBIX BOJI HAa CHCTEMbI BOJIONOJIb30BaHUS. Jljisi 3TOrO
HY>KHO MPOBOJIUTH PETYJISIPHO OTOOPHI MpOO M aHAIM3bl CTAOMIILHBIX M30TOIOB B
YeThIpE CE30Ha T0Jla, B CE30HE IMOJOBOJbS B MEPHUOJ, MHTEHCUBHOIO TasHUSI
JICTHUKOB U B MEXEHb. UTOOBI MOTYy4YUTh 00JiCe NETaTbHYI0 KapTHUHY COCTOSHUS
BOJHBIX PECYPCOB B 3TOM PETMOHE, HEOOXOAUMO Pa3BUBATh JAHHOE HAIlpaBJICHHUE
HCCJIEIOBAHU.
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T'EHE3UCH OBXOU PYU3AMMH JIAP XAB3AM JAPEU BAXIII
Annomamcusa: Ouod Oa eene3ucu o06Xou pyuzamMuHuu Kucmamu Kyxuu oapéu Baxw a3z
obanbopu Pozyn ea mo nauioouwu oapéu Cypxob maoxuxom eyzaponuoa uiyo. Taoxukom
masaccymu OMy3uyu Uu3zomonxou ycmyeopu o6 60 ucmugooa as cnekmpomempu Picarro
L2110-1 eyzaponuda wyo. Myoounau xammu noxanuu odxou memeopuu 6apou xae3au 0apvéu
Baxw 6a oacm osapoa wyo. Huwon oooa wyoaacm, Ku xammu JOKALH a3 Xammu 2100aiuu
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obxou memeopumil Ooromap acm, Ku UM a3 OH cabab acm, Ku xaszau oapé az 6axpu
Muénazamun 6a yKénycu Amaiaumux xene Oyp youeup acm, Ku KUCMU 3uéou Hamil Oa wapk
UHMUKONL 000a Mewasao. A3 yuxamu uzomonil a3 xama 8a3HuHmapun oo oap obanbopu Pozym
6a cabykmapun 06 oap oapéu Mykcy naiioo wyoaano. Mykcy euzou acocuu xyopo a3 nupsxu
@eduenko mezupad. Ilupsx oap oypmapun éa daranomapun HyKmau xaesau 3axkauwxou Baxu
youleup acm. Bakme xu abpxo oap xanopu 0apé xapakam MeKyHaHO, a3 pyu KOHYHX0U Yo3uoba,
aesal U30MONXou 8a3HUHU 00 Meaghmano éa abpxo as uzomonxou cabyk 60 mewasano. Xamun
mapuxk, acocar uzomonxou cabyk o6a nupsx meosno. Oou oapéu Kuzuicy nasap 6a oou Myxcy
8A3HUHMAp acm, UK a3 ox ubopam acm, Ku oap mapxkubu oapé obu sepuzamunii (mo 75%)
masyyo acm. [loxxou naxnyu Baxw obxou 6opomny 6apghpo, Ku az Kyxxou nacm yamv uyod,
BA3HUHMAPAHO, MEOPAHO.

Kanuoeoscaxo: uzomonxou ycmyeop, oeiimepuil, obu 6asHuu, oou cabyk, oapéu Myxcy,
odapéu Kusuncy.

GENESIS OF SURFACE WATERS IN THE VAKHSH RIVER BASIN

Annotation: Research on the genesis of surface waters in the mountainous part of the
Vakhsh River, starting from the Rogun reservoir and before the formation of the Surkhob River
has been carried out. The research was carried out by studying stable isotopes of water using a
Picaro L2110-I spectrometer. The equation of the local line of meteoric waters for the Vakhsh
River basin was obtained. It is shown that the local line lies above the global line of meteorite
waters, which is due to the fact that the river basin lies quite far from the Mediterranean Sea and
the Atlantic Ocean, where the bulk of the moisture transported to the east originates.
Isotopically, the heaviest water is found in the Rogun reservoir, and the lightest water is in the
Muksu River. Muksu receives its main nutrition from the Fedchenko glacier. The glacier is
located at the farthest and highest point of the Vakhsh drainage basin. When clouds move along
a river, due to gravitational laws, heavy isotopes of water fall out first, and the clouds become
enriched by light isotopes. Thus, mainly light isotopes reach the glacier. The water in the
Kyzylsu River is heavier than the water in Muksu, this is due to the fact that underground (up to
75%) water is present in the river’s nutrition. The side tributaries of the Vakhsh bring rain and
snow waters collected from low mountains, which are heavier.

Keywords: stable isotopes, deuterium, heavy water, light water, Muksu River, Kyzylsu
River.

TAPKABY XUMUSABUM OBXOM 3EPU3AMUHI JAP HOXUSIXOU
[IAXPU TYIIAHBE

Toaubosa ¥.0., Haxmyaunosa @.U.,
Hucmumymu macvanaxou 06 2u0posHepeemura 8a 3K0a02usiu
Axaodemusu munauu unmxou Toyuxkucmon

Annomamcua: Yynun 6a nazap mepacao, ku maxauiu ooxou sepuszamunuu Toyukucmou
baco akmyanii 6yoa, mapoxu urimuio amaiu oopao. Kaiio kapoan mymxun acm, xu capghu nazap
az oW, Ku oap Yymxypu obxou 3epusamuHii Xamuyn maundbau ob O6apou mavMuHOMu Xoyali
ucmugooa wasao. Unuynun oap namuyau maokukom mMyausu eapouo, Ku KOHceHmpamcusiu As
6a Pb oap obxou 3epuszamunii az mevépxou oou owomudanii nacmap acm. bapuii 6owad oap
00x0U 3epu3amMutili 0ap Oucép HyKmaxo az mevepu oou owomuoanii oap Toyuxucmon 3uéo acm.
Koncenmpamcusau ypan nuz dap odxou sepuzamunuu ampoghu /ywanbe danrano acm. I apuanoe
KU UM 5K xooucau mabuu Oa Hazap mepacaod, bapou bOexmap axmuoanu 6azvu KYHYHIl
YamMboB8aAPUU MABLIYMOMU U0BA2I TOZUM ACTI.
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