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AHHOTALIIVA: TlpepcTaBA€Ha pa3paboTKa MAaHa PaCIPeAEAEHNUsI TIOBEPXHOCTHBIX
BOAHBIX PECYPCOB AASI PEYHBIX 0ACCENTHOB CEBEPO-BOCTOYHOrO CKAOHA Maaoro Kaskasa
B IpeaeAax AsepbaiipkaHa B COOTBETCTBUM C TpeDOBaHMIMY BOAHOI paMOYHON AVpEK-
TyBbl EC. OCHOBHBIMY KOMIIOHEHTaMU [TAQHA SBASIIOTCSA CyIlIeCTBYIOIIMe IOBEPXHOCTHbIE
BOAHDBIE PeCypChbl, BEAUYMHA S9KOAOTMYECKOTO CTOKA PeK, T0Ka3aTeAll BOAOIIOAb30BAHN
AASI MIUTBEBOTO BOAOCHAOXEHMUs U OpolleHus. AaHHble KOMIIOHEHTBI OIIPEAEAEHBI Ha
OCHOBe (paKTUIECKIX AQHHBIX, PACCUMTAHBI PA3AUYHBIMU METOAAMU MAY OLiEHEHBI KOC-
BEHHBIM ITyTeM. BeAMurHa 5KOAOIMTYECKOTO CTOKA, SIBASIOLIASCS MPUOPUTETHBIM KOMIIO-
HEHTOM IAQHA, OIIPEAEAEHA ABYMSI Pa3AMYHBIMY CIIOCOOAMMU.

ITaaH pacnpepeAeHMs MOBEPXHOCTHBIX BOAHBIX PECYpPCOB PacCUMTaH KaK Ha COBpe-
MEHHBIN [eproA, Tak u Ao 2035 r. [TokasaHo, YTO BOAOXO3SIICTBEHHBIE OaAAHCHI UCCAE-
AYEMBIX DEYHBIX OacCeTHOB XapaKTepuayeTcs IMOAOKUTEABHO. B mpoliecce cocTaBAeHUs
IIAQHA BBISIBAEH PsiA IIPOOEAOB, BAMSIOMINX Ha TOYHOCTb OLIEHKM OTAEABHBIX KOMITOHEH-
TOB. IIpMIMEHEHHBIT B ICCAEAOBAHUY TIOAXOA MOXXET OBITH VMCIIOAB30BAH UM AASL APYTUX
PEeYHBIX OACCEITHOB CTPAaHBI.

KAIOYEBDBIE CAOBA: Maabi KaBkas, maaH pacrpeAeAeHMsI BOAHBIX PeCypCOB,
B0OA03a00p, OpOLIEHNeE, TIOTEPU BOABI, IUThEBOE BOAOCHAOKEHE, SKOAOTMYECKUIL CTOK.

AsepbaripskaHckasi PecriyOAMKa OTHOCUTCS K YMCAY CTPAH C OrPaHMYEHHbI-
MM BOAHBIMU pecypcaMy, HepaBHOMEPHO PacIpeAeA€HHBIMU IO TePPUTOPUM:
70 % MOBEPXHOCTHBIX BOAHBIX PeCypCoB pOpPMUPYIOTCS 32 IIPeAeAAMM CTPaHBbI,
MMeIolMecs] pecypChbl UCIIOAB3YIOTCSI HEPAllMOHAABHO M COKPAIAIOTCS B YCAO-
BUAX U3MeHeHUs KauMmara. HawaBmiasics B 2014 1. M mpopoAXKalolasicsl B Ha-
CTOsI1Ljee BpeMsI 3aCcyXa YCYI'yOAsIeT 3TU MPOOAEMBI.

B permoHax ¢ orpaHMYeHHBIMU BOAHBIMU pecypcaMu AAsl obecriedeHust
YCTOMYMBOIO Pa3BUTUSI HEOOXOAVMMO IpuMeHeHMe 3(G(EKTUBHBIX METOAOB
yIpaBA€HUs, BKAIOUAOLMX KaK MMHUMYM TPU B3aMMOCBSI3aHHBIX acIleKTa —
TeXHUYecKre (OLleHKa BOAHBIX PECYPCOB, CIIPOC U IPEAAOKEHYE, MHPPACTPYK-
TypHbBIe IIPOEKTbI), 3aKOHOAQTEAbHbBIE I MHCTUTYL[IOHAAbHbIE BOIIPOCHL
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ITocae pacrtapa CCCP B A3epbaiip>kaHe 10 BOAHOMY CEKTOPY He ObIAM IPUHSI-
TBI CTpaTernyeckyie AOKyMeHTbI, HallpaBA€HHbIe Ha PeaA3aLio TOCYAApPCTBEH-
HOJVI IOAUTUKYU B 0OAACTU BOAHBIX PECYPCOB U Pa3BUTYSI BOAOXO35ICTBEHHOTO
KOMIIA€KCA CTpaHbl. BopHBINN Kopeke AszepbaiipskaHckoit Pecriybauku (1997 r.)
[1] — OCHOBHOJ AOKYMEHT BOAHOTO 3aKOHOAATEABCTBA CTPaHbl. BoAHast moAUTH-
Ka TaK’Ke peaAl3yeTCsl HA OCHOBE Pa3AMYHBIX HAlIIOHAABHBIX Y TOCYAQPCTBEH-
HBIX IIPOI'PaMM, IAAHOB MEPOIIPUSITUI ITO OTAEABHBIM CEKTOPaM SKOHOMMKM.

B HacTos1ee BpeMs1, HECMOTPS Ha NPUHSATYIE MHOTOYVICAEHHBIX ITOIIPaBOK K
BoAHOMY KOA€KCY, Bce ellje 0CTaeTcsi HeMaAo NpobeaoB. Hampumep, B Kopekce
YKa3blBaeTCsl HA COTAACOBaHMe aAMVHUCTPATUMBHOIO METOAQ YIIPaBAEHMS BO-
AHBIMM pecypcaMy C 0acCeifHOBBIM IPUHLMIIOM; BOAOXO3SICTBEHHbIE DaAaH-
CBbI AOAXKHBI COCTaBASITBCSI AASI CTPaHBbI, aAMUHUCTPATUBHO-TEPPUTOPUAABHBIX
€AVIHUL] VI pEYHBIX 0acCeilHOB. B A€/ICTBUTEABPHOCTY ITAQHBI BOAOTIOAb30BAHMS
pa3pabaThIBAIOTCS HE AASI PEYHBIX 0ACCENTHOB, @ TOABKO AASI AAMVHUCTPaTUBHBIX
PalioHOB U KPYITHBIX MPPUTALIMIOHHBIX cucTeM. KopeKe coaAep>XUT MOAOKeHVST 00
SKOAOTMYECKOM IIOITYCKE BOABI U O AOIIYCTMMOM 0€3BO3BPAaTHOM M3BATUU BOA,
OAHaKoO 0011j/e TpaByAa OllpeAeAeH s 00'beMa BoA03abopa He MpuHATHL. OTCyT-
CTBYeT TaK>Ke MOAOKEHME TI0 COBMECTHOMY YIIPaBAEHUIO IIOBEPXHOCTHBIMU U
MOA3EMHBIMU BOAAMU.

B ynpaBaeHuu BopHBIMU pecypcaMu Asepbaiip’kaHa yYaCTBYIOT HECKOAB-
KO MUHVCTEPCTB Y OTKPBITBIX aKLIMIOHEPHBIX 0011ecTB (MUHKUCTEPCTBO 3KOAO-
TUM U TIPUPOAHBIX PECYpPCOB, MMHUCTEPCTBO IO YPE3BBIYAMIHBIM CUTYaLMsIM,
OAO «Meanopauus 1 BOAHOe X03sicTBO A3zepbaripkaHa», OAO «Asepcy» u
AP-), T. €. BOAHBIE PECYPCBI YIIPaBASIIOTCS Ha CEKTOPAaABHOM YPOBHE, He IpVIMe-
HSIeTCSI MHTET PYPOBaHHBIN MTOAXO0A. C APYTOil CTOPOHBI, IMEET MECTO AYOAMPO-
BaHl€e IOAHOMOYMIL, @ KOOPAMHALIMS MEXAY 9TUMU CTPYKTYpPaMy OYeHb cAabasl.
B pesyabTare orpaHu4eHHble BOAHBIE PECYPCHI MCIIOAB3YIOTCS HEapPEKTUBHO,
peyYHble SKOCUCTEMBI AETPAAUPYIOT.

C 2011 r. npu mopAep>)XKe MeKAYHapOAHBIX OpraHM3aLMil pa3pabaTbiBaeT-
ca1 HaumoHaabHasi BOAHAs CTparerusi IO MHTETPUPOBAHHOMY YIIPaBAEHUIO
BOAHBIMU pecypcamu AszepbaiipkaHckoit Pecriybauky Ha 2020-2035 rr. 3TOT
CTpaTernyeckmii AOKYMEHT IIpM3BaH O0OECHEeYUTb YCTONYMBOE COLMAABHO-
9KOHOMMYECKoe pasButue AsepbaiipkaHa, BOAHYIO 0€30I1aCHOCTb, pa3BUTHE
BOAOXO3SIJICTBEHHOT'O KOMITAEKCa, 3a1UTy BOAHBIX 00bEKTOB, HACEAEHVS U TEP-
PUTOPUI OT HETATVIBHOTO BO3AEVICTBMSI BOA, POPMUPOBaHYE U peaAN3aLiIo Ha-
L|MIOHAABHBIX IIPUOPUTETOB.

AaHHbIE 0 TEKy1eM U OYAYILIEM CIIPOCE Ha BOAHBIE PECYPCHI 1 00 VX IIPEAAO-
YKEHMM MOT'YT OBITh 000O0IIIEHBI ITyTEM COCTABAEHMSI IIAAHA BOAOPACIIPEAEAEHNST
(TTB) aas peuHbix OacceitHoB. OcHOBHas 1ieAb IIB — obecrnieunTs ycTonunBoe
MCIIOAB30BaHME BOAHBIX PeCyPCOB ITYTEM MX PalLjIOHAABHOIO pacCIpeAeAeHMs
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CpeAV TIIOAb30BaTeAel 1 oxpaHbl pek. I1B siBAsieTcst apPpeKTUBHBIM MHCTPYMEH-
TOM, OCOOEHHO B pajlOHaX C OrPaHMYEHHBIMY BOAHBIMU PECYPCAMU, TAE SKOAO-
T'MYECKOe COCTOSTHYUE PEK HEYAOBAETBOPUTEABHO U IMEIOTCSI KOHPAMKTBI MEXAY
BOAOIIOAB30BaTEASIMMU.

OCHOBBIBasICh Ha MEXXAYHAPOAHOM OIIBITE, OBIAY OIIPEAEAEHBI AECSITD «30A0-
TBIX» NIPAaBUA AASI IAQHMPOBAHMS Ipoliecca pacrpepeseHrs Boabl: 1B poaxeH
OBITb TECHO CBsI3aH C APYTMMM IIpOrpaMMaMy, HallpaBAEHHBIMU Ha COLIMAAb-
HO€, 5KOHOMIYECKOE 1 9KOAOTMYECKOE Pa3BUTME OACCeNTHa; CAEAYET IPOSIBASITD
MaKCMMaAbHYIO OCTOPOXKHOCTD ITPU OLieHKe BOAHBIX PeCypCOB; IIPU pacIpepe-
A€HUM BOAHBIX PECYPCOB HEOOXOAMMO YUUTBIBATh COLMAABHBIE, SKOAOTMYECKYIE
VI CTpaTermyeckyie puopuTeTsl U T. A. [2]. ITaaH BopopacnpeseAeHys, Kak Ipa-
BMAO, pa3pabaTbIBAIOT Ha IEPUOA AO AECSTU AET U OOHOBASIIOT Ka>KAble ISTh
AeT. Hapsaay co cenjmaaucTaMy BOAOXO35IICTBEHHBIX OpraHM3alinil B mpoLecce
moAroToBKM 1B Takke AOAXKHBI yUaCTBOBaTb IIPEACTAaBUTEAM HAaCeA€HU s, IIPO-
)KVBaIoll/e B pe4HOM bacceiHe.

YAOBAETBOpEHME CIIPOCa HAa TUThEBYIO BOAY 1 COOAIOAEHVIE CAHUTAPHO-TUTVe-
HUYeCKUX TPpeOOBaHMII sIBAsIeTCS TAaBHBIM npuoputetoM I1B. B coorBeTcTBUM
¢ TpeboBaHMsIMM BceMupHOIT opraHu3aLuy 3ApaBOOXPaHEHM I KOAMYECTBO IIH-
TbEBOJ BOABI, HEOOXOAVIMOE AASI YAOBAETBOPEHMSI €XKEAHEBHBIX NTOTPeOHOCTEN
YeAOBeKa, AOAXKHO cocTaBAATh 0T 20 A0 100 A [3]. OAHAKO HET eAMHOTO MHEHM I
IO BOIIPOCY BKAIOYEHMsS B 9TOT IIPMOPUTET KOAMYECTBA BOABI, HEOOXOAVMOTO
AASL COAEP)KaHUSI AOMAIIIHETO CKOTA U ITOAMBA IPUYyCcaAeOHBIX y4acTKOB (3a Kc-
KAIOUeHVeM (pepMepCcKoro xos3siicTsa) [2]. Eije oAHMM NpUOPUTETOM SIBASIETCS
obecrieyeHre KOAMYECTBA SKOAOTMYECKOTO CTOKa B pekax. ITocae BbipeAeHUS
HEOOXOAVMBIX 00'b€MOB BOABI AASI YAOBAETBOPEHN I CIIPOCOB MEPBBIX ABYX ITPU-
OpPUTETOB OCTABIINMECS BOAHBIE PECYPCHI AOAXKHBI OBITH PacIpEAEAEHBI CPEAU
APYTMX ITIOAB30BaTeA€I.

B AsepbaripxaHe IPaKTUYECKU OTCYTCTBYET OMBIT 10 cocTaBAaeHuio I1B. Eme
Bo Bpemena CCCP 6biaa paspaborana «KommaekcHasi cxema Mo UCIIOAB30BAHUIO
VI OXpaHe BOAHBIX pecypcoB B OacceitHe p. Kypa», HO oHa He Oblaa coraacoBaHa
Aszepb6aiipxaHom, [pysueit u Apmenneir. B 1970-1980-e roabl cOCTaBASIAUCD BO-
AOXO3SIICTBEHHbIE OaAQHCHI AASI peYHbIX O6acceriHOB cTpanbl. [Tocae 1990-x ropoB
AOCTYITHBIMM SIBASIIOTCSI AUIIb 00OOIIIEHHbIE AQHHBIE O BOAO3200OpaXx 13 eCTeCTBEH-
HBIX IIOBEPXHOCTHBIX U IIOA3€MHBIX ICTOYHUKOB, VX MCIIOAB30BaHUM IO CEKTOPaM
9KOHOMMKU. A3epbaiipkaH U Poccusi MOANIMCAAM COTAQLIEHUS O PaclpeAeAeHUN
BOAHBIX PeCypcoB TpaHCTpaHUYHOM p. CaMyp. AHaAOTMYHbBIN AOTOBOP IOATIMCAH C
VIpaHoM 1o TpaHCcrpaHuyHo p. Apa3 (Apakc). OAHaKoO B 3TUX AOKYMEHTaX yKasa-
HBI TOABKO BEAVIYVHBI AOITYCTVIMBIX BOAO320OPOB 1 9KOAOTMUECKVX IOITYCKOB [4].

B pamkax permoHaAapHOro npoekra, puHaHcupyemoro EBpomnerickum Coro-
3oM (EC), paspaboransi I1B past AByX mpaBeix HpUTOKOB p. Kyps — [siHAKauai u
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Tomrapyaii [5]. B atux I1B peaan3oBaHbl MPUHLMIIBI MHTET PUPOBAHHOTO YIIPaB-
A€HUS BOAHBIMU pecypcaMy U peKoMeHpaLuu BoaHoit PamoyHOM AMpPeKTUBbI
EC 1no cocraBAeHUIO MTAQHOB yIpaBAeHUs1 peyHbIMU OacceitHamu [6]. CaepyeT
OTMETUTD, YTO B XOAE peaAu3aLluy nepBoit pasbl APYIOro permoHaAbHOIO Mpo-
exTa «CoKpallleH/e TPaHCI PAaHUYHO AeTpaAauuy B 0acceitHe peku Kypa-Apas»,
BbIoAHeHHOTO B 2011-2014 rr. mpu PpuHaHCcoBOIT mopAepskke [IporpamMmmer pas-
Butusi OOH u I'nobaabHOrO sK0oAornyeckoro GpoHaa, 614 paspaboran Harmo-
HaAbHbI NAaH AevicTBus (HITA) Asep6aiipskaHckoit PeciyOAMKY 1O MHTETpU-
POBaHHOMY YIIpaBAEHMIO BOAHBIMU pecypcaMu. B 2016-2020 rr. mpoext HITA
ObIA OOHOBAEH, B AOKYMEHT BKAIOUYMAM MEPONPUSIITHUS [0 MUCIOAB30BAHUIO U
pacrpeAeAeHNIO BOAHBIX PeCYPCOB.

OcHOBHasl 3apaya AQHHOV CTaTby — QHAAU3 U 000011jeH1e AAHHBIX O TIOBEPX-
HOCTHBIX BOAHBIX peCypcax U UX MCIOAB30BaHMMY, pa3paboTKa IAaHa BOAOpac-
npeAeAeHust AAST 0ACCETHOB peK ceBepo-BOCTOYHOro ckaoHa Maaoro KaBkasa B
npeaeaax AsepbaiiaskaHa.

JMICXOAHBIE AAHHBIE I METOABI AHAAVI3A

VI3y4aeMbli1 perMOH HaXOAUTCS Ha 3amape Asepbalip’kaHa U rpaHuunT ¢ I'py-
3ueit u Apmenueit (pucyHOK). Ero rpaHu1ipl MOAHOCTBIO COBITAAQIOT C IPAHULIAMY
I'sHpKa- Kazaxckoro saKOHOMMYECKOTO UM BOAOXO3SICTBEHHOIO palioHOB. I1Ao-
maAb peruoHa coctaBaser 12,48 toic. km? (14,4 % mAOIaAM BCelt CTpaHbl), 001as
YMICAEHHOCTDb HaceAeHM 1,3 MAH dyeA. BopHbIe pecypchl MECTHBIX peK OLieHUBa-
1oTcst B 1,77 xm? [7]. Ha pexax HaOAIOAQIOTCS IIPOAOAXKUTEABHBIE A€THE-OCEHHE
U 3MMHle Me)XeHHble IepUOAbI, B KOTOpble BOAHOCTb peK cocTaBAasieT 16—25 %
OT ropoBoro cToka [8]. Hanboaee moAHOBOAHBIMU SIBASIIOTCST peku AkcTadauvai,
Tamkupuait u Kiopekuait, Ha TepBbIX ABYX IIOCTPOEHBI OAHOMMEHHBIE BOAOXpa-
HUAUILA € 001M o6bemom 120,0 1 164,5 MAH M3 COOTBETCTBEHHO [9].

Boabl 5TUX U el1je AeBSITU HEOOABIINX BOAOXPAQHUAKII, B OCHOBHOM MCIIOAB3Y-
IOTCS AAST OPOLIEHN S 3aCYIIAVBBIX 3€MEAD. VICKAIOUEeHEe COCTaBA €T IIOCTPOEHHOE
B 2014 r. lllamkupuaiickoe BOAOXpaHMANIIE, 3AeCh AeicTBYeT I'DC 1 HeCKOABKO
ropoaoB (I'tHpXa, Lllamkup, Camyx) obecrieurBaoTCcsi TUTheBOM BoaoN. Ha pexax
I'anpskavait u Aseramuait MAQHUPYETCSI CTPOUTEABCTBO HOBBIX BOAOXPaHMAMNIL,

B peruoHe raaBHBIM BOAOTIOAB30BaTEAEM SIBASIETCSI CEABCKOE XO3SICTBO: TI0
aaaHbIM OAO «Meanopanus ¥ BOAHOE XO3SIICTBO», 00Iasi MAOIIAAb OpOIIae-
MBIX 3eMeAb cocTaBAseT 210 ThIC. ra.

B AaHHOM MCCAEAOBAaHMM VICIIOAB30BaHBbI AAHHBIE IO CPEAHETOAOBBIM pac-
xoAaM BoABI (1934—2017 rT.) A€BSTU TMAPOAOTMYECKMX ITYHKTOB HaOAIOAEHUIA,
AEVICTBYIOLIMX Ha peKaX CeBepO-BOCTOYHOro ckaoHa Maaoro KaBkasa; cpeaHe-
MHOTOAETHUM 00'beMaM PEYHOTO CTOKA; BOA03a00PaM AASI TUThEBOTO BOAOCHA0-
xeHwust (2019 r.) u uppurayuu (2018 r.); maoiasim opouiaeMbix 3emeAb (2018 r.)
" YMCAEHHOCTU HaceAeHMs (2019 1.). AAst IpOrHO3MPOBAHMSI YMCAEHHOCTY Hace-
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Pucynok. Kaprocxema peuHbix 6acceitHOB.

AeHus Ha 2035 I. mpoaHaAM3MPOBAHbI AQHHbIE IOCAEAHUX A€T O €CTeCTBEHHOM
IPUPOCTE HaCeAeHM . YYTeH TaK)Xe IPOrHO3 BO3MOYXKHOTO BO3AECTBHU S M3MeHe-
HUA KAMMaTa Ha BopAHbIe pecypchl K 2040 r. IIpu aHaAM3e AaHHBIX MCIIOAb30Ba-
Hbl METOAbI CPaBHEHMs1, OTHOIIEHM I, SKCTPAMOAALIMA U CTaTUCTUYECKMe MeTO-
ABL. DKOAOTMYECKMUIA CTOK PeK OIPEACASIACS ABYMSA Pa3AMYHBIMYU CITIOCOOAMMU.

PE3YABTATbBI 1 OBCY>XXAEHUE

ITaaH BopopacmpeaeAeHys1, pa3pabOTaHHBII AASI PEYHBIX 0ACCEITHOB M3y4Yae-
MOT'O PETrVMOHa, BKAIOYAET CAEAYIOLVie KOMIIOHEHTBHI:

— 3HaYeHMe TOAOBOTO CTOKa peK 95 % obecrneueHHOCTY;

— BEAWYMHY 5KOAOTMYECKOTO CTOKA PEK;

— KOAUYECTBO BOABI AASI IUTHEBOTO BOAOCHAOKEHMST;

— KOAMYECTBO BOABI AASL OPOLLIEHMST;

— 00'beM TIOTEPD BOABI B UPPUTALIMOHHBIX CUCTEMAX;

— KOAMYECTBO BOADBI, OCTaBILI€eCs TOCAE ICTIOAb30BaHMSL.

Pacuem 20008020 cmoka 95 % obecneuernrocmu. ITAaHbI BOAOpPACIIpEAEAEHU S
COCTABASIIOTCS AASL A€T C Pa3AMYHOM BOAHOCTBIO MAU XK€ AAS TOAQ 3aAQHHOM
obecrieuenHoctu. B paHHO# pabote I1B paspaboTaHbl AASI MAaAOBOAHOTO TOAA
95 % 0becre4yeHHOCTH, T. K. BOAOITIOAb30BAaTEAM Yallle BCEr0 CTAAKUBAIOTCS C He-
XBaTKOI BOABI B TaKMe TOABL.

B cBs3M C TeM UTO AENCTBYIOLME HA peKaX M3y4aeMOI'o PernMoHa I'MAPOAOT Y-
JyeCKye MyHKThl HAOAIOAEHMST PACITOAOKEHBI B BEPXHIX YaCTSIX PEYHBIX bacceil-
HOB, HEBO3MO)KHO OIIPEAEAUTD OOLIYI0O BEAMYMHY PEYHOro CTOKa B bacceriHe. [To
9TOI IPUYMHE AAHHAS XapaKTEPUCTUKA PEYHOTO CTOKA OblAa OlLleHEeHa KOCBEHHO.
B nocaepAHMIT pa3 rOAOBON CTOK C peUHBIX OaCCEMHOB pacCYMThIBAACS B 1989 r.
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Mo AaHHBIM 1975 1. [6]. 3HaueHMST CTOKA MEePeCUUTAHbl C UCTIOAB30BAHUEM AQH-
HbIX HaOAtopeHuit 110 2017 1. C 9TOI 1{eABIO BBITIOAHEHO CpaBHEHME MHOTOAETHUX
3HAUYEeHUI1 CPeAHETOAOBBIX PACXOAOB BOABI 3a ABa Iepuoaa: Ao 1975 . n po 2017 1.
(raba. 1). ViameHeHMST TOAOBOTO CTOKA PEK MMEKOT pasHble 3HAKU. BpimoAHeHa
OL[eHKa 3HAaYMMOCT! U3MEHEHUN CTOKA C UCIOAb30BaHUEM Kputepus CTbIOAEH-
Ta. [Ipy npoBepke ypoBeHb 3HAUMMOCTU IPUHUMAACA 2a = 5 %. AAs Bcex psIAOB
TUIoTe3a 00 OAHOPOAHOCTY TI0 STOMY KPUTEPUIO HE ONPOBEPraeTcs. JTOT pe-
3YABTAT IBASIETCS OXKMAAEMBIM, T. K. BCe pacXOXAeHMA He npesbiiaoT 10 %.

Ha caeayrolieM aTare ocy1ieCTBAEHO CpaBHEHME CPEAHEMHOTOAETHUX 00'be-
MOB T'OAOBOTO CTOKa 1 CTOKa 95 % 00ecreyeHHOCTU AASI 3AMBIKAIOI[X CTBOPOB

pex Ao 1975 1. [7] u onipepeAeHbl X COOTHOIEHUS (TabA. 2).

Ta6A1/ma 1. I3meHeHune CPEAHEMHOTOAETHMX I'OAOBBIX PACXOAOB BOADI
B IMAPOAOTMYECKUX ITYHKTaX Ha6AIOA6H]/IH, m3/c

Pexa — myHKT

CpeAHeMHOI‘OAeTHI/Ie TOAOBbBIE

PacxoABbI BOABI

VsmeHnenune
PacXoAOB BOABI

A0 2017 1. A0 1975 1. M3/c %
AxpIHAXKavam — Arpam 2,65 2,94 0,29 -9,9
Azeramyait — Arbamraap 512 4,92 0,20 +4,1
Tamkupyait — F'aaakeHp 2,53 2,46 0,07 +2,8
lomrapyai — Capkap 1,45 1,35 0,10 +7,4
[anpxavan — 3ypHabap, 4,17 4,61 0,44 -9,5
Kropakyait — HankeHp, 2,68 2,86 0,18 -6,3
Tab6aumna 2. CpepHeMHOTOAETHME 00'beMBI TOAOBOTO CTOKA U CTOKa 95 %
obecreyeHHOCTU peK U ux cooTHouenus (Ao 1975 r.), MAH M3

Pexa CpeAHEMl:IOI‘OAeTH]/H?I T'opoBoi1 cTOK 95 % W /W
TOAOBOJ CTOK, \X/r 00€eCIIe4eHHOCTH, \)(/95% r 95%

Mupxacy 28,4 14,3 0,50
Arcradavain 416,3 220,8 0,53
lacancy 55,2 27,4 0,50
AXBIHAKa4an 176,6 1044 0,59
Aseramuaii 184,2 97,4 0,53
Aoxarupuan 57,1 31,4 0,55
ITamkupyait 292,7 180,1 0,61
Tomrapyai 86,4 54,6 0,63
I'anpsxkavai 161,2 110,1 0,68
Kropakuait 238,8 96,8 0,41
lepanuait 94,0 63,1 0,67
Mua>xauai 49,2 30,3 0,62

Scientific/practical journal N2 5, 2020 r.



D.A. manos

C y4yeToM M3MeHeHMs CTOKa B IMAPOAOTMYECKMX ITYHKTaX HaOAIOAEHMI
(TabA. 1) onpepeAeHbI 3HaUEHUsT CPEAHEMHOTOAETHETO TOAOBOTO CTOKA PEYHBIX
6acceltHOB (TabA. 3). VIcroAb3ysl yTOUHEHHBIe 3HAaYEHM s CTOKa U K03 duiiMeH-
TBI, IIPUBEAEHHDIE B Ta0OA. 2, pACCUNTAAM OKOHYATEAbHbIE 3HAUEHMsI TOAOBOTO
croka 95 % obecrieueHHOCTH (TaOA. 3).

Ta6Anna 3. YTouHeHHble 3HAYeHM I CPEAHEMHOTOAETHIX 00bEMOB
TOAOBOT'O CTOKA 1 CTOKa 95 % 0becrie4eHHOCTY peK, MAH M?

CpeAHEMHOTOAETHUM T'opoBoI1 cTOK 95 %
Pexa rOAOBO CTOK, W 00€eCIIeYeHHOCTH, W,
Mupxacy 28,4 14,3
Arcradauait 476,2 252,4
l'acancy 68,2 34,1
AXBIHAKaYa 159,1 93,9
A3seramyait 191,8 101,6
Akarupuarn 57,1 31,4
IMMamkupyan 300,9 183,5
Tomrapuan 92,8 58,5
Tanpsxavai 145,9 99,2
Kropakyan 223,8 91,8
Tepanyai 94,0 63,1
Mup>xauain 49,2 30,3

B I'1B 3HaueHust roA0BOT0 cToKa 95 % obecreueHHOCTU Ha 2035 I. MpUBEAEHBI
C y4eTOM BO3MOXHBIX M3MeHeHUI KauMara. Ilo nporHosam k 2040 r. ropoBoI
CTOK peK 13y4aeMoro permoHa cokparutcs Ha 10 % [10].

Onpederenue skoroeu4ecko2o cmoka. B HacTosiee BpeMs B AzepbaiipKaHe
OTCYTCTBYeT HOPMAaTVBHbBIN AOKYMEHT I10 OIIPEACACHUIO S3KOAOTMYECKOTO CTOKA
peK. 3HaueHMsI 9KOAOTMYECKOI'O CTOKA PeK pacCUMTaHbI ABYMs MeTopaMu. [lep-
BBI/l METOA VICIIOAB3YEeTCSI B OCHOBHOM B IIpoeKTax, peaausyeMbix OAO «Me-
AVIOpaLVISI U BOAHOE XO3A1CTBO». COrAaCHO 3TOMY METOAY, BEAMYMHA TOAOBOTO
o0beMa 9KOAOTMYECKOTO CTOKA PeK COCTaBASIET 75 % OT MMHMMAABHOTO CTOKA
95 % obecrnieyennocTu [11]. Bropoit Tak’ke OTHOCKUTCS K TPYIIIIE TMAPOAOTMYe-
CKMX METOAOB U YIUTBbIBAeT BHYTPUTOAOBOE pacipeAeAeHMe CTOKA I MHOTOAET-
HMe KOAe0aHMS MeCIYHOro cToka [12, 13].

AAsL peK, UMEIOIMX TMAPOAOTMYECKYE ITYHKTbI HAOAIOAEHM S, paCCUMTaHHbIE
3HaYeHM s 9KOAOTMYECKOIO CTOKA M MX OTHOIIEHU A K CpPEAHEMHOTOAETHEMY T'OAO-
BOMY CTOKY IIpUBeAEHBI B TA0A. 4. ITo mepBoMy METOAY BEAMUYMHA SKOAOTYECKOTO
CTOKa cocTaBAsieT B cpepAHeM 20 % OT CpeAHEMHOTOAETHETO CTOKA, 10 BTOPOMY —
34 %. YunTbpiBasi OrpaHMYEHHOCTb BOAHBIX PECYPCOB PacCMaTpUBaeMOIO peru-
OHa, B MTAQHAX BOAOPACIPEACAEHN ST BEANYMHA 9KOAOTMYECKOrO CTOKA MPUHATA
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B oO0beme 20 % OT CpeAHEMHOTOAETHEro. 3HaueHUsI SKOAOTMYECKOTO CTOKA Ha
2035 1. yuTeHbl Ha ypoBHe 2018 1. (20 %). CAeAyeT OTMETUTD, YTO B COTAQILEHNN
MexAy AsepOaiip>xaHoM u Poccueit o pacnpeAeAeHMM TPaHCTPAaHMYHBIX BOA
p. Camyp BeAruMHa SKOAOTMYECKOIO CTOKA COrAacoBaHa Ha ypoBHe 30,5 %.

Booo3abopvt 015 numveBo2o B0OOCHAOWeHUA. YIeT BOA, UICTIOAb3YEMBIX AAS
MUTbEBOTO BOAOCHAOXKEH VST, BEAETCSI IO AAMUHUCTPATUBHBIM pallOHaM, a He 110
peuHbIM OacceitHaM. [T0aTOMY 3TU AaHHbBIE TIepeCUUTAHBI AASI PEYHBIX bacceli-
HOB C YYETOM PaCIOAOKEHVSI HACEAEHHBIX ITYHKTOB (Ta0A. 5).

B Hacrosiijee BpeMs Ipy MPOEKTUPOBAHUM CUCTEM BOAOCHAOXKEHUS B pe-
rnoHax Asepbaiip)XaHa CyTOYHasi HOPMa Ha OAHOTO Y€AOBEKa COCTABASET
70 A/c, OHa MCIIOAB30BaHa IIPY pacyeTe MPOTrHO3HOI BEAMYVHBI MATHEBO BOABI
Ha 2035 r. [Ipu aTOM yuTeHa AMHaMMKa €CTECTBEHHOIO IPUPOCTA HACEAEHUS U
AOASI TIOA3€MHBIX BOA (40 %), NCITIOAB3YEMBIX AASI TIUTHEBOIO BOAOCHAOKEH UL,

Ta6A1/ma 4., 3HayeHM s SKOAOTUYECKOTO CTOKa pex
U X OTHOLIEHVE K CPEAHEMHOIOAETHEMY 'OAOBOMY CTOKY

DKOAOTMYECKUN
Cpefge]i};?ro— cToK, Qak, M*/c Qoxc/ Qr
Pexa — mymkr ropoBol pacxoalno Qaires-| mo VMima- [mo @aiies-| mo VMma-
BoAbL, Qr, M*/c |ckomy, M3/ HOBY, M3/c | ckomy, % | HOBY, %
AxpIHAKa49alm — Araam 2,65 0,25 0,56 9,4 21,1
Aszeramuait — Arbamaap 512 1,05 1,56 20,5 30,5
[MTamkupuar — ['arakeHA 2,53 0,69 1,04 27,3 41,1
Tomrapyait — Capkap 1,45 0,32 0,42 22,1 29,0
I'sHpXavai — 3ypHabap, 4,17 1,02 1,62 24,5 38,8
Kropakuait — YarikeHp, 4,07 1,14 1,68 28,0 41,3

Booo3abopuvt 015 opouseHuA. AaHHbIE O BOAO3a0Opax 13 PeK AASI UPPUTALIUK
10 AAMMHVCTPATVBHBIM pallOHaM TaK>Ke ITePeCYMTAHBI AASI PEYHBIX OacCeliHOB
C YYETOM PaCIIOAOXKEHMS OPOIIAEMBIX HAOIaAeil (TabA. 5). CAeayeT OTMETUTD,
YTO B U3y4YaeMOM pPeTriOHe BOA0O3a0OPOB AASI OPOLIEHMS 13 TOBEPXHOCTHBIX UC-
TOYHUKOB (371,3 MAH M®) MeHbllle, YeM U3 ITOA3EMHBIX UCTOYHUKOB (611,3 MAH
m?®). B TIB Ha 2035 r. 00'beMbI BOABI AASI UPPUTALMK OCTABAEHBI Ha TEKYIEM
ypoBHe. OAHaKO B YCAOBMSIX ITPOAOAXKUTEABHOM 3acyxu (2014—2020 rr.) cripoc
Ha IIOAVIBHYIO BOAY MOKET 3HAUUTEABHO YBEAUUUTHCS.

ITo panHbIM OAO «MeaAnopauysi 1 BOAHOE X03sIICTBO», IIOT€PU BOABL B UP-
PUTALMOHHBIX CHCTeMaX PeruMoHa B CpepHeM cocTaBAsoT 21 %. AaHHbII 1o-
kasareab npuHAT B 1B pasa 2018 u 2035 rr. OpHaAKO cyllecTByeT MHEHMe, ITO
B HACTOsilllee BpeMsI MIOTePU BO MHOTMX peYHbIX OaccerHax PUKCUPYIOTCS Ha
yposHe 30—-40 %.
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ITAaH BoAOpacmpeAeAe€HUsT AASL PEYHBIX 0ACCETHOB pervoHa MPeACTaBAEH
B TabA. 5. AHAAM3 MAaHA MMOKA3bIBAET, YTO BOAOXO3SCTBEHHbIE ODaAQHCHI pey-
HbIX 6acCeifHOB pacCMATPUBAEMOTO PeruoHa MOAOKUTEAbHBIE, T. €. TIOCAE UC-
ITOAb30BAHMS OCTAITCS U30BITOYHbIE 3aI1aChl BOABI (Ta0A. 5). ToAbKO B bacceriHe
p. Kiopaxuait 8 2035 1. MOXXeT UMeTb MECTO HE3HAYUTEAbHbBIN AePULUT BOABDIL.
[ToAay4yeHHbIe pe3yAbTaThl He B IIOAHOI Mepe COTAACYIOTCS C CUTYaljyell, CAO-
JKMBLIEVCSI B PEYHBIX OacceliHaX perroHa, MOCKOAbKY M3BECTHO, YTO B pPe3yAb-
TaTe Ype3MepPHbIX BOA0320OPOB AASL OPOIIEHMS B BET€TALIIOHHbI TEPUOA PEKU
IepechIXaloT B HIDKHEM TeueHuu. CKopee BCero, 3T0 00yCAOBAEHO HETOYHOCTBIO
AQHHBIX, 0COOEHHO 110 BOA03a00OpaM AAsI OPOIIEHMUS.

Ta6anna 5. [TaaH pacrpepeAeH)s TOBEPXHOCTHBIX BOA

VcmoAb3oBaHMe IOBEPXHOCTHBIX BOA, MAH M®
Pexa Ton Pacrioao-| Boposabopst Bopo3a- TMotepn SKOAOI‘IV/I— Ocrarox
raeMmble | AAsI MIUTHEBOTO | OOPBI AAS YeCKUM

pecypchl |BOAOCHAOXXEH NS | OpOLLIEH M ST BOAM CTOK BOARI

Arcradavan | 2018 | 252,4 0,00 99,3 26,4 95,2 +31,5
2035 | 227,2 0,00 99,3 26,4 95,2 +6,3

l'acancy 2018 | 34,1 0,08 7,6 2,0 13,6 +10,8
2035| 30,7 0,42 7,6 2,0 13,6 +7,1

AxprHpkagan| 2018 | 93,9 0,20 23,0 6,1 31,8 +32,8
2035 84,5 1,25 23,0 6,1 31,8 +22,4

Aseramuan | 2018 | 101,6 0,28 29,0 7,7 38,4 +26,2
2035 91,4 1,36 29,0 7,7 38,4 +14,9

Axarumpuan | 2018 | 31,4 0,00 3,6 0,9 11,4 +15,5
2035 28,3 0,00 3,6 0,9 11,4 +12,4

Ilamkupyan | 2018 | 183,5 0,93 20,1 5,5 60,2 +96,8
2035| 165,2 7,78 20,1 5,5 60,2 +71,6

lomrapuanm | 2018 | 58,5 0,09 0,9 0,2 18,6 +38,7
2035| 52,6 0,66 0,9 0,2 18,6 +32,2

Iaupsxavanm | 2018 99,2 1,85 25,5 6,8 29,2 +35,8
2035| 89,3 1,93 25,5 6,8 29,2 +25,9

Kropekuait 2018 | 91,8 1,90 28,0 7,4 44,8 +9,70
2035 82,6 3,78 28,0 7,4 44,8 -1,4

lepanuait 2018 63,1 0,69 16,6 4.4 18,8 +22,6
2035 56,8 3,02 16,6 4,4 18,8 +14,0

Mna>xavai 2018 30.3 0.18 1.8 0.5 9.8 +18.0
2035| 27.3 0.36 1.8 0.5 9.8 +14.8
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OObBIYHO IIPM COCTaBAEHMM IIAAHOB BOAODPACIIpPeAEAEHMUsSI BO3HUKAIOT BO-
IIPOCHI, CBSI3aHHbBIE C MCXOAHOM MHopMalmeil. Ha npumepe cocTaBAeHHOro
1B K 41CAY OCHOBHBIX HEOIIPEAEAEHHOCTE MOTYT OBITH OTHECEHBI CAEAYIOLIVE
daxTopsr:

— HEAOCTAaTOYHOE KOAUYECTBO TMAPOAOTMYECKMX IYHKTOB HaOAIAEHUI
Ha pekax. Ha HexoTopeIx pekax oHuM OTCYTCTBYIOT (AKcradauan, Axarumpuai,
Tepanuari);

— HM3Kasl TOYHOCTb AQHHBIX 00 MCIIOAB30BAHUM PEYHBIX BOA;

— Y4eT MCIOAb3YeMOIl MPPUTALIIOHHON U MUTHEBOIl BOABL BEAETCS IO aA-
MUHUCTPATUBHBIM paiioHaM. Ilepecyer sTUX AQHHBIX AAST KOHKPETHBIX PEYHbIX
6acceilHOB HOCUT CYO'beKTUBHBII XapaKTep;

— IPOTHO3BI [0 PACUIMPEHUIO OPOIIAEMBIX ITAOLIAAEN U, COOTBETCTBEHHO,
YBEAUYEHUIO CIIPOCa Ha IIOAMBHYIO BOAY He pa3pabaThIBalOTCS;

— OTCYTCTBYeT HOPMATUBHO-IIPABOBOV DErAaMeHT II0 OLIeHKE SKOAOrMYe-
CKOT'O CTOKa peK;

— He ONPEAEAEHBI CTPYKTYPbl, OTBETCTBEHHbIE 32 IPUMEHEHNE Y MOHUTO-
PMHTI [IAQHOB BOAOPACIIPEAEAEHMSI.

BBIBOADI

AHaAM3 NAQHOB BOAOpacIipepeAeHMsI 6acCeilHOB PeK CeBepO-BOCTOYHOIO
ckaoHa Maaoro KaBkasa nokasbiBaeT, UTO IPAaKTUYECKU BCe BOAOXO3SVICTBEH-
Hble 6aAaHChI KaK AAS 2018 1., Tak U AAsL 2035 T, ABASIOTCSH ITIOAOXXUTEABHBIMMA.
OpHaKo B cAyyae IMPOAOAKEHMS SKCTPEMaAbHO MaAOBOAHOTO mnepuoaa 2014—
2020 rr., cUuTyauus MOXKeT YXYALIUTBCA. B mpoljecce pa3pabOTKM ITAQHOB BO-
AopaclpeAeAeHM s BbISIBAEH PAA TEeXHUYECKUX, 3aKOHOAATEAbHBIX U YIIpaBAE€H-
4yecKMX NpobeAoB. BeposTHo, peaausanus yreep>xAeHHbIX B 2019 r. «IIpaBua
COCTaBA€EHVSI BOAOXO3SIICTBEHHBIX 0AAQHCOB AASI PECITYOAMKM, BOAHBIX bacceit-
HOB U AAMUHMUCTPATVBHO-TEPPUTOPUAABHBIX €AVHUL» MO3BOAUT 00€CHeunTh
pa3paboTKy OoAee AeTAABHBIX M TOUHBIX TAQHOB BOAOPACIIpeAEAEHM .

CTpyKTypa 1 METOABI OIIpeAeA€HM I KOMIIOHEHTOB IIAQHA BOAOpacCIIpeaeAe-
HIA, TIPEACTABAEHHBIE B AQHHOJ CTaTbe, MOT'YT OBITh MCIIOAb30BaHBI IIPU paspa-
00TKe aHAAOTMYHBIX TAAHOB AASI APYTUX Pe4HbIX 6accellHOB A3epbaiipkaHa.
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Abstract: The article is devoted to the development of a plan for distribution of surface
water resources for river basins of the North-Eastern slope of the Lesser Caucasus within
Azerbaijan in compliance with the requirements of the EU Water Framework Directive. This
is, in fact, the first such plan for the country’s river basins. Its main components are consisted
of existing surface water resources, the quantity of environmental flow, water use indicators
for drinking water supply and irrigation. Some of these components have been determined
based on the data over the recent years, while others have been calculated using specific
methods or estimated indirectly.

The volume of environmental flow, as one of the priority components of the plan, had
been determined in two different ways. Given that the water resources of the studied region
are limited, the amount of environmental runoff was taken at 20% of the long-term annual
runoff in water distribution plan. The main water user in the region is agriculture. Eleven
water reservoirs have been built with the aim to achieve rational use of river runoff. Water
losses in the irrigation systems of the region are at least 21%. The plan is designed both for the
modern period and for 2035. It is shown that the water management balances of the studied
river basins are characterized positively. However, if the extremely dry period of 20142020 is
going to continue, the situation may worsen. A number of gaps were identified in the process
of compiling the plan that affect the accuracy of evaluation of individual components. These
gaps concern technical, legislative and institutional issues. It was noted that the approach
used in this study could be used in other river basins of the country. It is also necessary to
include groundwater resources and their use in water allocation plan.

Key words: Lesser Caucasus, water allocation plan, water intake, irrigation, water losses,
drinking water supply, environmental flow.

Republic of Azerbaijan is among the countries with limited water resources nonuniformely
distributed upon its territory: 70% of the surfacewater resources are formed beyond the country
boundaris; the avaiable resources are used irrationally and decreas in the climate change
situation.The draught that has begun in 2014 and is going on aggravating the problems.

It is necessary to apply effective methods of management to provide sustainable
development for regions with the limited water resources. These methods should include at
least three interrelated aspects: technical (assessment of water resources, demand/supply,
and infrastructure projects), legislative, and institutional issues.

After desintegration of the USSR strategic documents aimed at implementation of the
state policy in the water resources sphere and development of the country water sector have
not been adopted. Water Code of the Republic of Azerbaijan (1997) [1] is the main document
of the country’s water legislation. Water policy based on various national and state programs
and plans of measures for particular sectors of economy is being implemented.
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Nowadays many problems remain unsolved in spite of the adoption of numerous
amendmentsto the Water Code. Forinstance, the Codeindicates compliance ofadministrative
method of water resources management with the basin principle; water/economic balances
are to be made for the country, administrative/territorial units and river basins. In reality
water use plans are developed not for river basins but only for administrative areasa and
major irrigation systems. The Code contains provisions concerning environmental release of
water and permissible irretrievable withdrawal of water, however, general rules of the water
intake amount have not been adopted. There is no provision on the joint management of
surface waters and groundwater.

Several ministries and open-end joint stock companies (Ministry of Ecology and Natural
Resources, Ministry for Emergencies, OAO «Melioration and Water Sector of Azerbaijan»,
OAO «Azersu», etc.) participate in water resources management in Azerbaijan, this means
that water resources are managed at the sector level and the integrated approach is not
applied. On the other hand, dubling of the authorities takes place and there is very weak
coordination between these structures. As a result the limited water resources are used
ineffectively and the river systems degrade.

Since 2011 National Water Strategy on Integrated Water Resources Management In the
Republic of Azaerbaijan for 2020-2035 is being developed with support of international
organizations. This strategic document is meant to secure sustainable social/economic
development of Azaerbaijan, water safety, development of water sector, protection of
water bodies, population and territories against negative impact of waters and to for and
implementation of national priorities.

Data on the current and future demand/supply for water resources can be summed up
by preparation of the plan of water allocation (PW) for river basins. The main objective of
PW is to secure sustainable water resources use through their rational distribution among
users and protection of rivers. PW is an effective tool, especially for areas with limited water
resources where rivers’ ecological situation is unsatisfactory and conflicts between water
users take place.

Ten «golden» rules based on international experience for water distribution process
plannng have been determined: PW should be closely coordinated with other programs
aimed at social, economic and ecological development of the basin; it is advisable to assess
water resources with maximal caution; in disribution of waterresources it is necessary
to take into accountsocial, environmental and strategic priorities, etc. [2]. Pland of water
distribution as a rule is to be developed for the period up to yen years and to be renewed
every five years. Representatives of the river basin population are to participate in the PW
preparation process alongside with water specialists.

Th main priority of PW is meeting the demand for drinking water and observance of
sanitary-hygienical requirements. In accordance with requirements of World Health
Organization the drinking water quantity necessary for satisfaction of human daily demand
should be from 20 to 100 L. [3]. However, there is no single opinion about inclusion to this
amount water necessary for cattle breeding and watering of houshold gardens (excluding
farms) [2]. One more priority is provision of environmental flow in rivers. After allocation of
necessary volume of water for satisfying the first two priorities the remaining water resources
are to be sdistributed among other users.

In Azerbaijan there is practically no experience concerning compiling of PW. As early
as at the USSR times the “Integrated scheme for use and protection of water resources in
the Kura River basin” was developed but it was not agreed with Azerbaijan, Georgia and
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Armenia. In 1970-1980 water/economic balances were composed for the country river
basins. After 1990s only generalized data on water intakes from natural surface water and
groundwater sources and water use by sectors of economy were avaiable. Azerbaijan and
Russia have signed an agreement on distribution of water resources of the transboundary
Samur River. An analog treaty concerning the transboundary Araz (Araks) River was signed
with Iran. However, these documents contain only volumes of permissible water withdrawal
and environmental flows [4].

Within the framework of a regional project financed by the European Union (EU) PW
for two right tributaries of the Kura River, the Gyandzhachay and Goshgarchay, have been
developed [5]. These PW have implemented the pribciples of integrated water resources
management and recommendations of the EU Water Framework Directive on develoment of
the river basin management plans [6]. It should be noted that in the process of implementation
of the first phase of another regional project «Diminishing of transboundary degradation in
the Kura-Araz River basin» made in 2011-2014 with financial support of the UN Develop-
ment Program and the Global Ecological Fund National Action Plan (NAP) of the Republic
of Azerbaijan on integrated water management has been developed. In 2016—2020 the NAP
project was renewed and the document was amended with measures on the waterresources
use and distribution.

The main objective of the article is to give analysis and summing up of the data on surface
water resources and their use, and development of the water allocation plan for river basins
of the North-Eastern slope of Lesser Caucasus within the boundaries of Azerbaijan.

INITIAL DATA AND ANALYSIS METHODS

Theregionunderstudyislocated on the West of Azerbaijan and had common frontiers with
Georgia and Armenia. Its boundaries completely coincide with the boundaries of Gyandzha-
Kazakh economic and water/economic districts. The region’s area is 12.48 thousand km?
(14.4% of the whole country area), total population is 1.3 million. Water resources of the local
rivers are estimated as equal to 1.77 km? [7]. Long summer/autemn and winter low-water
periods can be observed at the rivers where water content is 16—25 % of the annual runoff
[8]. The Akstafachay, Shamkirchay and Kyurekchay rivers have the most water content; two
reservoirs with the same names and total volume of 120.0 and 64.5 million m?, respectively
have been constructed at the two formers [9].

Mostly water of these and nine small reservoirs are used for irrigation of arid lands.
The only exception is the Shamkirchay reservoir built in 2014, here a hydro power plant is
functioning and several cities (Gyandzha, Shamkir, and Samukh) are supplied with drinking
water. New reservoirs are planned to be built at the Gyandzhachay and Dzegamchay rivers.

Agriculture is the main water user in the region; according to OAO «Melioration and
water sector» data the total area of irrigated lands is 210 housand hectars.

This study has used data on average annual water discharge (1934-2017) from nine
hydrological observation points at the rivers of the North-Eastern slope of Lesser Caucasus;
average annual volume of river runoff; water intake for drinking water supply (2019)
and irrigation (2018); areas of irrigated lands (2018) and population (2019). To forecast
population number for 2035 we have analyzed recent years data on natural population
growth rate. Also we took into account the forecast of possible impact of the climate
change on water resources by 2040. Methods of comparison, relation, extrapolation and
statistc methods have been applied for analysis of this data. Environmental flow is to be
determined by two different methods.
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RESULTS AND DISCUSSION

The water allocation plan developed for river basins of the region under study includes
the following components:

— value of 95 % probability rivers annual runoff;

— value of the rivers environmental flow;

— quantity of water used for drinking water supply;

— quantity of water used for irrigation;

— volume of water losses in irrigation systems;

— quantity of water remained after the use.

Calculation of 95 % probability annual runoff. Plans of water allocation are to be
developed for years of different water content or for the year of the preset probability. In this
paper PWs have been developed for low-water content year of 95 % probability as water users
more often face the lack of water in such years.

It is impossible to determine total value of river runoff in the basin because the hydro-
logical observation points are located in the upstream reaches of river basins. Because of this
reason the given river runoff characteristic has been assessed only indirectly. Last time the
annual runoff from river basins was calculated in 1989 by the data of 1975. [6]. These values
of the runoff have been recalculated with the use of the observation data collected before
2017. To thisvend we have compared average many-year annual water discharge values over
two periods: before 1975 and beore 2017 (Table 1). The annual river runoff changes are op-
positely directed (have dfferent signs). We have assessed therunoff changes significance with
the use of Student criterion. When checking we took the significance level as 2a = 5 %. For all
series a hypothesis of homogeneity by this criterion is not refuted. This result is an awaited
one, as all discrepancies do not exceed 10 %.

At the next stage we have compared average many-year annual runoff values and 95 %
probability runoff values for river closing ranges before 1975[7] and their ration has been
determined (Table 2).

Table 1. Changes in the average long-term annual water discharge
at hydrological observation points, m3/s

Average long.-term annual Change of water flow
River —point water discharge
before 2017 before 1975 m3/s %
Akhyndzhachay—Agdam 2.65 2.94 0.29 -9.9
Dzegamchay—Agbashlar 5.12 4.92 0.20 +4.1
Shamkirchay— Galakend 2.53 2.46 0.07 +2.8
Goshgarchay—Sarkar 1.45 1.35 0.10 +7.4
Gyandzhachay—Zurnabad 4.17 4.61 0.44 -9.5
Kyurakchay—Chaykend 2.68 2.86 0.18 -6.3

After taking into account the runoff changes at the hydrological observation points
(Table 1) we have determined values of average many-year runoff of river basins (Table. 3). By
using these refined value of runoff and coefficients given in Table 2, the final values of 95 %
probability anual runoff have been calculated (Table 3).

In PW the values of 95% probability annual runoff for 2935 are given with taking into
account possible climate changes. According to forecasts the annual river runoff the region
under study will decrease by 10 % by 2040 [10].
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Development of the plan of distribution of surface water resources for river

basins of the North-Eastern slope of the Lesser Caucasus

Table 2. Average many-year annual runoff and runoff of 95 % probability
and their ratio (before 1975), million m3

- 0y

River oW | M pobabiiog W | W/ W,
Indzhasu 28.4 14.3 0.50
Agstafachay 416.3 220.8 0.53
Gasansu 55.2 274 0.50
Akhyndzhachay 176.6 104.4 0.59
Dzegamchay 184.2 97.4 0.53
Dzhagirchay 57.1 314 0.55
Shamkirchay 292.7 180.1 0.61
Goshgarchay 86.4 54.6 0.63
Gyandzhachay 161.2 110.1 0.68
Kyurakchay 238.8 96.8 0.41
Geranchay 94.0 63.1 0.67
Indzhachay 49.2 30.3 0.62

Table 3. More exact values of average long-term annual runoff

and runoff of 95 % probability, million m?

River Average long-term Annual runoff of 95%
annual runoff, W, probability, W,

Indzhasu 28.4 14.3
Agstafachay 476.2 252.4
Gasansu 68.2 34.1
Akhyndzhachay 159.1 93.9
Dzegamchay 191.8 101.6
Dzhagirchay 57.1 314
Shamkirchay 300.9 183.5
Goshgarchay 92.8 58.5
Gyandzhachay 145.9 99.2
Kyurakchay 223.8 91.8
Geranchay 94.0 63.1
Indzhachay 49.2 30.3

Determination of environmental flow. At present in Azerbaijan there is no regulatory
document to determine the rivers’ environmental flow. The environmental flow values
have beencalculated with two methods. The first one is used mostly in projects that OAO
«Melioration and water sector» implements. According to this method outomes the rivers’
annual environmental flow is 75 % of 95 % probability minimal runoff [11]. The second
method also relates to the group of hydrological methods and it takes into account within-
year distribution of the flow and many-year fluctuations ofthe monthly runoff [12,13].

The calculated values of the environmental flow and its ratio to average many-year annual
runoff for rivers with hydrological observation points are given in Table 4. According to
the first method, the environmental flow value is on average 20 % of the average many-year
annual runoff while according to the second method the value is 34 %. Bearing in mind the
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limited amount of the given region water resources, in PWs the environmental flow value
has been accepted to be 20 % of average many-year annual runoff. Value of environmental
flow for 2035 has been taken as equal to the value of 2018 level (20 %). It shold be noted that
in agreements between Azerbaijan and Russia on the transboundary Samur River waters
distribution the environmental flow value has been agreed at the level of 30,5 %.

Water withdrawal for drinking water supply. Accounting of waters used for drinking
water supply is carried out in compliance with the administrative areas boundaries instead
of river basins. Therefore, these data have been recalculated for river basins with taking into
account the settlements’ location. (Table 5).

At present in the process of designing of water supply systems in the regions of
Azerbaijan, the daily quota per person is 70 I/s, and it has been applied in calculation of the
forecasted value of drinking water for 2035. At this, the natural population growth dynamics
and the share of groundwater (40 %) used for drinking water supply have been taken into
consideration.

Table 4. The values of the ecological runoff of rivers and their ratio
to the long-term annual runoff

Environmental flow,
e | gt | o0,
River — point annual water|According to| According | According |According
discharge, | Fashchevs- | to Imanov, | to Fash- |to Imanov,
Qr, m3/s kiy, m3/s m?/s chevskiy, % %
Akhyndzhachay—Agdam 2.65 0.25 0.56 9.4 21.1
Dzegamchay—Agbashlar 5.12 1.05 1.56 20.5 30.5
Shamkirchay— Galakend 2.53 0.69 1.04 27.3 411
Goshgarchay—Sarkar 1.45 0.32 0.42 22.1 29.0
Gyandzhchay—Zurnabad 4.17 1.02 1.62 24.5 38.8
Kyurakchay—Chaykend 4.07 1.14 1.68 28.0 41.3

Water intakes for irrigation. The administrative areas-based data on water intakes from
the rivers for irrigation has been also recalculated for the river basins with taking into ac-
count the irrigated areas location (Table 5). One has to note that in the region under study
the amount of water intakes from surface sources (371.3 million m?) is less than that from
groundwater sources (611,3 milliom m?®). In PW for 2035 water volume for irrigation is left
at the current level. However, under the conditions of the long draught (2014-2020) demand
for irrigation water might considerably increase.

According to OAO «Melioration and water sector» data, water losses in the regional ir-
rigation systems are on the average 21%. This indicator has been accepted in PW for 2018
and 2035. However, there is an opinion that today losses in many river basins are fixed at the
30-40 % level.

Table 5 presents the plan of water allocation for the region water basins. Analysis of the
plan shows that water/economic balance of the given region river basins ar positive that is ex-
cessive resources of water are remaining after he use. (Table 5). Insignificant deficit of water
might be expected only in the Kyurakchay River basin in 2035. The obtained results do not
completely agree with the real situation in the region river basins as it is known that as a re-
sult of excessive water withdrawals for irrigation during the vegetation period the rivers dry
up in the downstream. Most probably, it has been caused by the data inaccuracy, especially
in respect of the water intakes for irrigation.
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Table 5. Allocation plan for surface waters

Use of surface water, million m?
River Year |Available Withdrawals Withdrawals | Water |ERviron- Remaining
for drinking . mental

IeSOUICES | e supply for irrigation | losses | "~ g = water

Agstafachay 2018 | 2524 0.00 99.3 26.4 95.2 +31.5
2035 | 227.2 0.00 99.3 26.4 95.2 +6.3

Gasansu 2018 34.1 0.08 7.6 2.0 13.6 +10.8
2035| 30.7 0.42 7.6 2.0 13.6 +7.1

Akhyndzhachay| 2018 |  93.9 0.20 23.0 6.1 31.8 +32.8
2035| 84.5 1.25 23.0 6.1 31.8 +22.4

Dzegamchay 2018 | 101.6 0.28 29.0 7.7 38.4 +26.2
2035| 914 1.36 29.0 7.7 38.4 +14.9

Dzhagirchay |2018 | 31.4 0.00 3.6 0.9 11.4 +15.5
2035 28.3 0.00 3.6 0.9 11.4 +12.4

Shamkirchay | 2018 | 183.5 0.93 20.1 5.5 60.2 +96.8
2035| 165.2 7.78 20.1 5.5 60.2 +71.6

Goshgarchay | 2018 | 58.5 0.09 0.9 0.2 18.6 +38.7
2035| 52.6 0.66 0.9 0.2 18.6 +32.2

Gyandzhchay |2018 | 99.2 1.85 25.5 6.8 29.2 +35.8
2035| 89.3 1.93 25.5 6.8 29.2 +25.9

Kyurekchay 2018 91.8 1.90 28.0 7.4 44.8 +9.70
2035| 82.6 3.78 28.0 7.4 44.8 -1.4

Geranchay 2018 | 63.1 0.69 16.6 4.4 18.8 +22.6
2035| 56.8 3.02 16.6 4.4 18.8 +14.0

Indzhachay 2018 30.3 0.18 1.8 0.5 9.8 +18.0
2035| 27.3 0.36 1.8 0.5 9.8 +14.8

Usually some questions concerning initial information emerge in the process of develo-
ping of the water allocation plans. Using the made PW as a study case we can list the follo-
wing factors as the main uncertainties:

—alack of hydrological observation points at the rivers. There are no one of them at some
rivers (the Akstafchay, the Dzhagirchay, and the Geranchay);

— low reliability of the data on the river water use;

— accounting of the used drinking and irrigation waters is performed by administrative
areas. Recalculation of this data for particular rive basin is of subjective character;

— forecasts for the irrigated areas expansion and, consequently, for the demand for
irrigation water increase are not being developed;

— there is no regulatory/legal order of procedure for the rivers environmental flow
estimation;

— any structures responsible for the water allocation plans application and monitoring
have not been designated.

CONCLUSIONS

Analysis of the allocation plans for the river basins of the North-Eastern slope of

Lesser Caucasus has shown that practically all water/economic balances both for 2018 and
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2035 are positive. However, in case of continuation of the 2014-2020 extremely low-water
period the situation might deteriorate. In the process of the plans of water allocation a number
of technical, legislative, and managerial gaps have been revealed. Probably, implementation
of the “Rules of preparation of water/economic balances for the Republic, water basins and
administrative/territorial units” approved in 2019 will enable to provide development of
more elaborated and detailed plans of water distribution.

Structure and methods of determination of the allocation plans components presented in this
paper can be applied in development of the analog plans for other river basins of Azerbaijan.

For citation: FA. Imanov. Development of the Plan of Distribution of Surface Water
Resources for River Basins of the North-Eastern Slope of the Lesser Caucasus // Water Sector
of Russia. 2020. No. 5. P. 74-92.
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