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ENVIRONMENTAL SERVICES AND WATER USE IN SOUTH ASIA: EVIDENCES FROM INDO-
GANGETIC BASINS
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MypatoB A.P. (CAHUUPN)
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Cammes JI., YcanoB M. (TUMMU)
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BOAHO-3HEPTETUHECKWUE NMPOBJIEMbI TOCYOAPCTB
LEHTPAIIbHOU ASUN U NMTYTU UX PELLEHUA

I.X. Paxumos, 1. berumosn
CAHUUPU um. B./]. ’Kypuna

IlentpanpHas A3us ABISETCS OAHUM M3 JPEBHEHIIUX LIEHTPOB LIMBWIM3ALHUKU B MUPOBOU
HCTOPUH, BBIPOCIIUM Ha 0a3e OpomaeMoro 3emMie/Ieinss 1 OCBOCHHUS BOJHBIX pecypcoB. BoagHo-
sHepreTudeckue pecypcebl LleHTpanbHON A3MM COCPENOTOYEHBI B JIByX OCHOBHBIX peKax -
Amynapes u Celpaapes - ¥ ux npurokax: Baxm, [Iaamx, Cypxannapes, Kadupuuras,
3apadman, Hapen, Unpuuk, Kapagapes u npyrue.

B Hacrosmee Bpems Ha Teppuropun lLleHTpanbHONM A3MM  pacmoNOKEHBI ISATh
He3aBUCHUMBIX TocynapcTB: Pecmybnuka Kasaxcran, Keipreickas Pecnybnuka, PecnyOnmka
Tamxukucran, PeciyOnuka Y306ekuctan u TypkMeHHCTaH ¢ oOUIMM HaceleHueM Oozee 55 MiH
YEJIOBEK.

B LlenTpanbHoii Asuu umeercst mpuMepHo 130 kM’ BO30GHOBISEMBIX BOAHBIX PECYPCOB B
roJl, TUAPOICKTPOCTAHIUSAMHU €KEroJHO BbIpadarbiBaeTcss 34,5 mupna KBT/4 snexkTposnepruu,
nocTpoero 80 BOIOXPAHMIHII ¢ 00mIM 06beMoM Gonee 100 MIIH M® BOAHBIX PECYPCOB.

B cocTaB Bogox03s11icTBEeHHOr0 KoMmIuiekca LlenTpanbHoil A3uu BXOJAT:

- yHHKaJbHbIE BojoXpaHmuiia: TokToryisckoe (06bemMom Boasl 19 km®), Hypexckoe
(13 k) m z1p.;

- motuHsl YapBakckoro, Anamwxkanckoro u Hypekckoro ruapoysinos ¢ Beicotoi 100-
350 meTpoB;

- KpynHenmui B Mupe camoreunblii Kapakymckuii kanan anuaoi 1400 km u pacxonom
BOBI 600 M /¢

- YHUKaJbHbIE CUCTEMBI MaIIMHHOIO BOJIOTIO/IbEMA JUISL OpoLIEeHUs
CEBCKOXO034MCTBEHHBIX 3€M€JIb, TaKWE Kak KapIIMHCKUI MarucTpaabHbIil KaHaJl ¢ BOJOINOfaue
240 m’c ¢ KackamoM u3 7 HACOCHBIX CTAHIMIl YCTAHOBIEHHONH MOMIHOCTBIO 525 MBT, BhICOTOI
nogbema 180 M u TanumapmakaHCKMUM BOJOXPAHMJIMIIEM CE30HHOTO PEryJlHpOBaHMs; AMy-
Byxapckuii MaIIMHHBI KaHAN ¢ BOJOMOjaueil 225 M>/C ¢ YeTHIphMS HACOCHBIMM CTAaHIHAMH
ycTaHOBJIeHHONM MomHocThio 325 MBT, BbeicoTOoMt moasema 150mM wu  TynmakylbCkum WU
KyromazapckuM BOJOXpaHUIUIIAMU CE30HHOTO PETYIMPOBAHUA U JIp.;

- Kackajg u3 ABYX [OJIOAHOCTENCKMX HACOCHBIX CTAHIMH ¢ Bojomogaueil 34 m/c
YCTaHOBJIEHHOM MoIHOCThI0 75 MBT wu BpicoTOl noabema 185 M, pacnoJioKEHHBI B
PecnyOonuke TamxukucTaH;

- Kackag wu3 Tpex Myprabckux HACOCHBIX CTaHIMt ¢ Bogomojaueil 50 m/c
ycTaHOBJIeHHONM MomHocTeio 27 MBT wu  BbicoTOil moabema 30 M, pacnoJIOKEHHBIM B
TypkMeHHCTaHE U Ap.

[Tocne cepun ManoBoAHBIX JeT B 80-X rojax MpoIioro CTOJETUS MEXY pecrnyOoiInKaMu
IlenTpanbHON A3UM BO3HUKIM CEPBE3HBIE OCIOKHEHMS II0 YacTU YIPaBJIEHUS BOIHBIMU
pecypcamu B peruose. [lns perynupoBaHus u cHATUA npotuBopeunii Munsoaxoz CCCP co3nan
J1Ba OacCeHOBBIX BOJIOXO034MCTBEHHbIX 00bequHeHUs — BBO «Amyanapbsi» u «Crlpaapbsi».

Hanuuue kBanu@UIMPOBAHHBIX CHEHUAIMCTOB, a TaKXKe HEMOCPEJCTBEHHAs CBA3b C
MunBoaxo3amu (I'ocKOMBOJBOAX03aMU) TSATH PECHYOJIMK, IO3BOJUIM B KOPOTKHI CpOK
yIY4UIUTb  YIpaBJIEHUE BOAHBIMH  pEecypcaMH, HaBECTH IOPSIAOK B BOJOJEICHHUH,
aumuTHpoBaHun u ydyere BoJ. Ilocme pacmaga CCCP Bo wu3bexxaHue BO3HUKHOBEHHUS
KOH(IuKTOB, MUHHUCTpBl BOJHOIO XO3sHCTBa mATH rocyaapcts lLleHTpanbHOi As3uu, B
pe3yiabTaTe MeperoBOpoB, BCTped U oOcyxaeHus noanucanu 18 gpespans 1992 rona cornamenus
«O COBMECTHOM YINpaBIEHUU BOAHBIMH pecypcamu» MU «(O CO31aHMM €IMHOIO OpraHa -



MexrocyaapcTBEHHOM KOOpAMHALMOHHON Bojoxo3siictBeHHOM komuccun (MKBK)», B cocras
KoTopoii ObutH BBenieHbl BBO « Amynapesi» u BBO « Ceipgapbsi».

['maBHBIM OOBEKTOM HEMOCPEACTBEHHOTO YIPABJICHUS M COBMECTHOTO pa3BUTUSA B
pEruoHe, OCYLIECTBISEMOIO0 3THUMHU OpraHaMHM, SBJSIOTCS TPAHCTPAHUUYHBIE BOJHBIE PECYpPCHI
IBYX OCHOBHBIX pek - Amynapea u Celppapeia. MKBK, mapuperHo npexacraBisieMas ISITbIO
MunuctrepctBamu  (I'ockomMuTeTamM#) BOJHOTO XO3SHCTBA, OCYIIECTBISAET (DYHKIUU IO
peryJanpoBaHUIO U Pa3BUTHUIO BOJHBIX PECYPCOB, IO NOAAECPKAHNIO YCTOMUUBOCTH MPUPOJHBIX U
TUAPOIKOJIOTUUECKUX MPOLECCOB B PETMOHE Uepe3 3TU JBe opranusauuu - bBO «Amynapes» u
«CpIpapps».

bnarogapst atomy Cornamenuto B TedeHue nocieanux 18 smer nocne pacmaga CCCP
MO AEP/KUBAETCS O0EeCKOH(IINKTHOE pacrpezneneHue o0unx BOJHBIX  PECYpPCOB,
paboTOCIOCOOHOCTH BCEX pyCell, COOPYKEHUM, TPAKTOB M PEIICHHE BCEX BOPOCOB, CBA3AHHBIX C
ONEPATUBHBIM YIPAaBIEHUEM BOJHBIMU pecypcaMu INATH rocynapctB lLleHTpanbHOll A3um u
nojaveil BoAHbIX pecypcoB B [Ipuapanse u Apanbckoe Mope.

B 1993 r. pemienuem rinas rocyaapcets LlenTpansHoit A3uu Obul co3aan MexTyHapo HbII
¢donx cnacenus Apana (MOCA). OgnoBpemenno ¢ MOCA Obut co3gan MexrocyaapcTBeHHBIN
coBeT o npobiemam Oacceiina Apanbckoro mopst (MI'CA) u ero McnoaHUTENbHBI KOMUTET
(UK). Ha mnocnegnem 3acenannu MI'CA 27.02.1997r. (Anma-ATa) 1o HOpeAJIOKECHHUIO
[Tpesunenta Kaszaxcrana H. HazapGaeBa rmaBamu rocynapctB LleHTpasiibHON A3HHM TPHHITO
pemenne 06 oobenuHeHnn MI'CA u M®PCA. HoBas ctpykrypa M®PCA (puc. 1) Bkiroyaer
[TpaBnenne, UK u PeBuznonnyo komuccuio. B kaxxqom rocygapctse ObUIM CO3/aHBI (PUIHATBI
UK MO®CA. MecronaxoxaeaueM M®OCA onpeneneHo TrocylapcTBO, TjaBa KOTOPOTO
uzbupaercs Ilpesunenrom Ponpa. Cpox nomHomounit Ilpesunenta MOCA Hacrosiiee Bpems
COCTaBJIsEeT 3 roja.

COBET I'JIAB TOCYJAPCTB HEHTPAJILHOM A3UH 110
HPOBJEMAM BACCEWHA APAJIbCKOI'O MOPSA

MEXKJIYHAPOJHBII ®OHJI CHACEHHUS APAJIA

A 4

IIpesunent Ponna

v PeBusnoHHas
HNK-MOCA |« [paBnenue »|  KommccHs
oA R ¥ »  MKYVYP
OHeprus - MKBK ¥
] ] HUII-KYP
HUAIL BBO BBO
MKBK | Amynapbs Coipaapss
KMI| Y \
MKBK N
TeppuTopuaibHbie yIpaBieHHs 6aCCETHOBBIX

BOJ0X03SICTBEHHBIX 00beTUHEHU I
Puc 1

B coctaBe MOCA ¢ynkunonupyer takke Komuccus no ycroitunBomy pazsuruio (KYP),
KOTOpas B OCHOBHOM 3aHUMAaeTcsl MpoOiieMaMy YIy4dlIE€HHUs SKOJIOTHU OKpYKarollel cpeasl B
pernone. Komuccus pacnonoxena B r. Amxabane (TypkmMeHUCTaH), Takke UMeeT (UiIHalibl BO
Bcex rocynapcreax LleHTpanbHOl A3uu.




Cornacno ITonoxennio o MKBK, €€ ocHOBHBIMH 3a7auaMu SIBIASIIOTCS:

- oIpejelieHue €IWHOM BOJOXO3AWCTBEHHOH IOJUTUKH, pa3paboTka €€ OCHOBHBIX
HAaIPAaBJIECHUNU C y4€TOM HMHTEPECOB HACEJIEHHUs U OTpacield HapOJHOIO XO34MCTBA TOCYHapCTB
pEeruoHa;

- pa3paboTKa M yTBEpPXKJEHHE JIUMUTOB €XKETr0JHOI'0 BOJOTOTPEOICHUS I KaXI0TO U3
rOCyJapCTB 110 OCHOBHBIM BOJHBIM MCTOYHHMKAM, YIIPABJICHUE BOJOPACIPEINEICHUEM B YCIOBUIX
(hakTUIECKON BOJHOCTH M CKJIAJBIBAIOIICHCS BOIOX03SHCTBEHHOW 00OCTAHOBKHY;

- pa3paboTKa M OCYIIECTBIIEHHE DKOJOTUYECKUX MPOTPaMM, CBSI3AaHHBIX C YChIXaHHEM
ApaJIbCKOTO MOPSI U MCTOUICHHMEM BOJTHBIX MCTOYHHUKOB, YCTAaHOBJICHHEM €KErOJHBIX 00bEMOB
BOJIOTIO/IaYU B €Tl PEK U ApPaJbCKOIO MOPS, a TaKXKE€ CAaHUTApHBIX MOIYCKOB MO PEKaM H
KaHajaM u ApyrHe.

B coctaB MKBK Bxoast: BBO «Amynapes» (Yprenu, Y3oekuctan), bBO «Ceipaapbsi»
(Tamkent, Y36ekucran), Cekperapuar (XomxeHt, Tamkukucrtan), Hayuno-uHpopmanmoHHbIH
uentp (HUL) (TamkenT, Y30ekucTaH) U KOOpAMHAIIMOHHBIN MeTeopoaorndeckuii ieHtp (KMII)
(bumkex, Kslprsidcran) (puc. 2).

Ha 06e BBO Bo3naraercst cobnto/ieHue rapaHTUPOBAHHOM 101a4U BOJbI B HY)KHBIE CPOKH
noTpeduTeNssM B COOTBETCTBUUM C ycTaHoBieHHbIMM MKBK numurammu Bojo3abopoB u3
MEKI'OCYJJaPCTBEHHBIX UCTOYHUKOB U MTOIYCKOB BOJIbI B A€NbTYy AMyaapbeu U CelpJapby, a TakKe
B ApalIbCKOE MOpE B €XEroJHo IUIaHUpyeMblXx oObemax. Ha HHMX Takxke Bo3iaraercs
OCYILIECTBIICHHE OTNEPATUBHOTO KOHTPOJISI COOJIIOJIEHUS YCTAHOBJICHHBIX JIMMUTOB, PEKUMOB
paboThl MEXToCyJapCTBEHHBIX BOJAOXPAHUIIUIL, KOHTPOJIb KayecTBa BOJIbl, OOeCIeueHne noaauu
BOJIbI B YapAapuHCKOE BOJOXPAaHUIIUILE B €KETOAHO YCTaHABIMBAEMBIX 00beMax.

Cexpertapuat opranusyer ucnojgnenue nopydenuii MKBK, noarorosky meponpustuii u
IIpOEeKTOB pemeHnii Ha 3acenanusx MKBK, a Ttakxke cmeT 53KCIUlyaTallMOHHBIX 3aTpaTr M
KalMTaJIbHOTO CTpOUTENbCTBA i (puHancupoBaHus bBO «Amynapes» u BBO «Ceipaapbesa» 3a
cueT rocyaapcts - uieHoB MKBK.

CTPYKTYPA
Meskrocy1apcTBeHHOH KOOPAMHAIMOHHON BOJ0X03AICTBEHHOM
komuccuu Henrpaabnoit Azun (MKBK)

YUYPEJUTEJIM KOMUCCUN
l'ockomurer MBX
10 BOJHBIM MCBX PecryOnuku MCBX
. MBX
pecypcam Ksipreizckoit TamKkukucTan TVDKMEHICTAHA PecryOnmku
PecmyOmnmka PecyOnmku M VY36ekucran
Kazaxcran
MKBK CEKPETAPUAT
v
v v v v
Hay4mno- KoopannannonHnbrii BBO BBO
HH(OPMANMOHH | | METEOPOJIOrHYECKH «Cpipaapbs» «AMynapbsi»
bl LHEHTP i mentp (KML)
HUILI)
L v v
Teppuropuanbubie | | TeppuropuajibHbie
yhnpaBJeHust ynpaBJeHust

Puc. 2



Ha HUIl MKBK Bo3naratorcs ¢pyHKIMHU ucnonHutenasHoro oprana MKBK B moarotoske
MPOEKTOB PELICHUH MO BOMPOCAM NEPCHEKTUBHOIO Pa3BUTHUS U BOAOXO3SMCTBEHHOW MOJUTHUKH,
COBEpPIICHCTBOBAHMS YIPABIEHUS U UCIIOJIb30BAHMS BOJ, A TAKXKE YJNYUILIEHHS IKOJIOTMYECKON
CUTYyalluu B PErHOHE.

Ha KMI[ MKBK Bo3naratorcs ¢yHkuuu mereoposiornyeckoro oprana MKBK. On
OCYILECTBIIIET KOOPAMHALMIO TEXHUYECKON MOJUTUKH U €€ IPAKTUUECKYI0 peanu3anuio B chepe
MeTeoposiornueckoro oobecrneuenus nporpamm u pemenuiit MKBK no ucnonbs3oBanuio, oxpaHne u
y4eTy BOJIHBIX PECYPCOB B UCTOUHHMKAX U BOJOXO3SIICTBEHHBIX CUCTEMAX.

JUis pelieHuss BOJHO—IHEPreTHYecKuX mpobieM rocyaapctB LlenTpanbHoit A3uu
HEOOX0MMO  COONIOIGHHE  TOCYJapCTBaMHM  pETHMOHA  MHOTOCTOPOHHUX  OCHOBHBIX
YHUBEpPCAIbHBIX JIOTOBOPOB B cdepe MEXIyHapoJAHOro BOJHOTO mpaBa B pamkax OOH -
Hexnapanuii 1 KonpeHuumii.

ITpunnun 21 Crokronemckoit Jexnapauuun OOH ot 16.06.1972 r. npososriacun: «B
coorBeTcTBUU ¢ YcraBomM OOH u nmpuHIMmamum MexIyHapoJHOTO IpaBa IOCyJapcTBa UMEIOT
CYBEpEHHOE IpPaBO pa3padaThIBaTh CBOU COOCTBEHHBIE PECYpPChl COTJacHO CBOEH IMOJMTHUKH B
obnmacTu OKpYXKawIleil cpeabl W HECYyT OTBETCTBEHHOCTh 3a OOecHedYeHHe TOro, YTOOBI
JESATENbHOCTh B paMKaX MX IOPUCAMKIHMHM HJIM KOHTPOJS HE HaHOCHJIA ymepda OKpyKaromen
cpelle APYrux rocy1apCcTB UK PAHOHOB 3a IpeellaMu I€MCTBUS HALIMOHAJIIbHON FOPUCAUKLIUN».

Oror Ilpuniun CrokronpMckoil Jlexiapanuu Haimen cBO€ JAajibHEHIIEE pa3BUTHUE U
noATBepxkaAeHUE Takke B IIpuHnune 2 [lekiapanuu no OKpy)Karouleld cpeie W pa3BUTHIO OT
14.06.1992 r., npunsaroit Kondepennueit OOH no oxpyxaroieid cpeae U pa3Butuio B Puo-ne-
Kaneitpo. Ilpunnun 19 nannoi Jlexnapanuu nposo3riacwil «l'ocynapcTBa HampasisOT
MOTEHIMAJIBHO MOCTPAAABIINM TOCYAapCTBAaM CBOEBPEMEHHBIE NPEIBAPUTEIbHbBIEC YBEIOMIIEHUS
U COOTBETCTBYIOILYI0 MH(OPMALMIO O MEpONPHUATHUAX, KOTOPbIE MOT'YT MMETh 3HAUUTEIbHBIE
HEraTUBHbBIE TPAHCI'PAaHUYHBIE NTOCIEACTBUSA, U IPOBOJAT KOHCYJIbTALIUU C 3TUMH I'OCy1apCcTBaMU
Ha paHHEM d3Tane U B Ayxe 100poii BOI».

B Konsenuusax OOH:

- OO0 oueHKe BO3/EHCTBUS Ha OKPYXKAIOLIYI0 CpPely B TPAHCTPAHUYHOM KOHTEKCTE OT
25.02.1991 r.

- Ilo oxpaHe M MCNOJIB30BaHUIO TPAHCTPAHUYHBIX BOJOTOKOB U MEXKIYHAPOIHBIX 03€p
or 17.03.1992 r.

- O Hecy#aOXOOHBIX BHAAX HCIOJb30BAaHUS MEXKIYHAPOIHBIX BOJOTOKOB  OT
21.05.1997 r.,

B nepBoii KoHBEHIIMM YETKO ONpEnEseHbl MOHATHS TpaHCrpaHUYHbIX BoxA. Ilo HuM Bce
coctaBisaomue pek Amynapes u  Celpaappsi SBISIIOTCA TpaHCIPaHUYHBIMM BoJaMu. B
KoHBEHLIMAX OTpa’kKeHbl OCHOBHBIC NPUHLUIIBI U HOPMBI MOBEIEHHUS TOCYAapcTB B 00JacTu
UCII0JIb30BaHUS TPAHCIPAHUYHBIX BOJ, 0053aTeIbCTBO MEXIOCYAAPCTBEHHOI'O COTPYAHUYECTBA,
peryisipHbIii 0OMeH JaHHBIMHU U MH(pOpMaIueil MexX1y rocyJapcTBaMu.

Cnedyem 0c0b60 noouepkHyms, umo Heyuacmue Kakozo-iubo zocyoapcmea 6
eviueykazannvix /leknapayusx u Kouneenyuax camo no cebe ne oznauaem, umo maxoe
20cy0apcmeo  He  C64A3GHO € OCHOGHLIMU  NPUHUUNAMU  MAKUX  YHUEEPCATIbHbIX
MENHCOYHAPOOHBIX OOKYMEHMOS, KOMOpble 6 HAcmoauiee 6pemsa npuodpenu xapaxKmep HOpM
00bIUHO020 MENHCOYHAPOOHO20 npaesa.

[TpoOaembl KOMIIJIEKCHOTO HCIOJB30BAHMS M OXpaHbl BOJHBIX pecypcoB OacceiiHa
Apasibckoro Mopst Takxke Obutm oTpaxkeHbl B Hyxkycckoit (20.09.1955r.), AnmatuHckoin
(28.02.1977 r.) u Aymanbunckoit (16.10.2002 r.) Jlexnapanusx.

B nocnennue roast 6bu1 npuHAT psag CoriameHuil Mexy rocyaapcrsamu LleHTpanbHOR
A3unm 00 HCHOJB30BAHWU TOIUIMBHO-3HEPIe€TUUECKUX M BOJHBIX pecypcoB (TamkeHrT,
05.04.1998 r.), 0 mapaienbHONH paboTe PHEPreTHUECKHX CHCTeM TrocynapcTB lLleHTpanbHON
Asun (bumkek, 19.06.1996r.) m npyrue. bein npuHAT psAn pemeHuit I'nmaB rocynapcts



IlenTpanpHOi A3un O CO3JaHUM BOJHO-3HEprernueckoro KoHcopumyma rocynapctB pernoHa
(Tamkent, 26.03.1998 r.; bumkek, 26.06.1998 r.; [{yman6be, 27.09.2005 r.)

OnHako, HECMOTpsi Ha HaJIM4YMe BbIIIenepeuncieHHbix Jlexnapauuii, KoHBeHuuii u
CornaneHuii, BOJHO-3HEpreTuYeckue npooaeMsl rocynapets LleHTpanbHoil A3un He pemaroTcs
no koHua. Pemenus Keipreizcrana o crpoutensctBe Kambapatunckux I9C 1 u 2,
Tamxukucrana - Porynckoit u Canrryaunckoit 'DC - OyayT BAusATh Ha BOJ000OECIEUEHHOCTD
Hwkenexamux rocygapctB  (Typkmenucrana, Kaszaxcrana, VY30ekucrana), OCOOEHHO, B
MaJoBOJHBIEC TOJbl. He BcTynas B O0JbIIYIO TUCKYCCHUIO IO 3THUM BOIPOCaM, Tak Kak B Mpecce,
HHuTepHeTe U MEXIyHApOJHBIX MCTOYHHKAX €€ ObUIO MOCTaTOYHO, XOYY BBICKA3aTh IMO3ULUIO
VY36ekucrana.

Ilpu Heobxo0umocmu cmpoumenpbcmea 2UOPOIHEPZEMUUECKUX O00BEKMOoE Ha
mpanczpanuunvix pexkax ILlenmpanvnoit Azuu Heodxo0umo cnedoeamsv CyuiecmeyrOuUUM
Coznawenuam u npoeecmu He3A6UCUMYIO IKCHEPMU3Y HAMEUEHHBIX NPOEKMOE No I2udoi
OOH u ee noAIHOMOYHBIX CMPYKmMYp, Komopas cmodcem o00beKmueHo OUEeHUms Kak
000CHOBAHHOCIMb CAMO20 NPOEKMA, MAK U 6Ce 603MOJNCHbIE €20 NOCAeOCHmEUsA, 6KII0UAsA
60NPOCHL IKOI02UU, 600HO20 OanaHca, y2po3 MeEXHOEHHBIX KAmacmpog), u monvko nocie
noyueHusn y0061emeopumenIbH020 0mMeema Ha 6ce NOCMAGIEHHbIE GONPOCHL NPOOOJINCUMD
npoeKmupoeanue u CmpoumenbCcmeo IMux 00vekmos. 31ech HEO0OXOTUMO OTMETUTh, YTO
TaKUKUCTaH COrlacuiICs Ha MPOBEACHUE HE3aBUCUMOM MEKIyHAPOIHOM IKCIEPTU3BI IPOEKTA
u ctpoutenbeTBa Porynckoit 'DC u Booxpanunumia.

Hacrtano BpeMs o0paTuTh BHHMMaHHME e€Ille Ha OJHY MpoOJIeMy — 3TO TEXHHYECKOE
COCTOSIHME TpaHCIPAHMYHBIX THAPOY3JI0B B rocyaapcrBax lleHTpanbHOM A3sum B cBeTe
npousomenmei aBapun Ha Casgno-1llymenckoit 'DC B Poccun 17 aBrycra 2009 r.

Heob6xon1MMo OTMETUTH, YTO OOJIBIIMHCTBO IUIOTHH B peruoHe moctpoensl 30-40 ner
HazaJl M TpeOyIoT TIIATENbHOTrO HAOIOJEHHS 3a TEXHUYECKUM COCTOSTHUEM M IPOBEIEHUs
COOTBETCTBYIOILIETO 00BhEMa PEMOHTHO-BOCCTAHOBHUTEIBHBIX PabOT. QOHako HedocmamouHoe
dunancuposanue makux pabom eedem K NOGLIUIEHUIO  GEPOAMHOCMU  ABAPUIL
2UOPOCOOPYIHCEHUNI U, COOMGEEMCHEEHHO, YGEIAUYEHUI) pUCKa 014  meppumopuil,
PACNONOIHCEHRBIX HUICE NO MeUeHUI0 PeK, NPOPbl8 KAKOU-TUOO0 NIOMUHBL MOMCEM UMENb
camvle paspyuwiumenvusle nocieocmeusn. Illoamomy nacmano epema Ha pecuoOHAIbHOM YPOGHE
nposeepums mexHuuecKkoe cOCmoAHUe 6cex KPYRHuIX 2uopoy3noe ILlemmpanvhoii A3uu ons
npedomepauieHusa pa3iuiHblX aeapuil é 0yoyuiem.

B V36ekucrane Bonpocsl 06€30MacHOCTH IUIOTHH PETYIUPYIOTCS CHEIHaTIbHBIM 3aKOHOM
«O 0e30MacHOCTU TUAPOTEXHUYECKUX COOpYKEHUi», NpUHATHIM B 1999 r. Ilo Bcem kackagam
I'DC »sHeprocucteMbl pecnyOnMKHA pa3paboTaHbl M OPOILIM SKCIEPTU3Y JAEKIapaluu
0€30MaCHOCTH TUAPOTEXHUYECKUX COOPYKEHUH, KOTOPBIE YTBEPHKAEHBI SKCIEPTHBIM COBETOM
I'ocuncnekuun «I'ocBoaxo3nanzop» npu Kabunere MunuctpoB PY3. Cornacuo «IlonoxeHuto o
LHEHTPAIU3UPOBAHHOM OOCJIEI0BAaHUU M OLICHKE TEXHUYECKOTO COCTOSHUS THIPOTEXHHYECKHX
coopyxeHuii» B Pecrnybnuke Y30ekucTaH OJUH pa3 B IMATh JIET MPOBOJMUTCS OOCieIOBaHUE
COCTOSIHUSI TUAPOTEXHUUYECKUX COOPYKEHUH W YpOBHSI HUX OHKcmuryatanuu. OOcrnenoBaHue
IIPOBOJAMUTCS KOMUCCHSIMU IO CIELHUAIBHON MPOTPpaMME C YYETOM IIPOEKTHBIX MMAPHO-U HAay4HO-
UCCIIEOBATEIbCKUX OPraHU3allui, TIOCyJapCTBEHHOW MHCHEKIMH «['0CBOAXO3HAH30p» U
MHCIIEKIUN «Y3rOCIHEProHaA30p», NPEACTaBUTEIEH HaNaJO0YHBIX U HOAPSAIHBIX OPraHU3aLUM,
cnenuanu3upoBanubix ciayx0 ['AK «Y36ekanepro».

B V30exkuctane Ttaxke NPOBOAATCS MEPONPUATUS [0 MNOBBILICHHIO KO3 (uIueHTa
nosiesHoro aedctus (KII), pekoHCTpykuuu, peaOMiIMTallMM M PEMOHTY HPPHUTAllMOHHBIX
cuctreM. B Hacrosamee Bpems KIIJ[ BHyTpuxozsiictBeHHOW cetu cocraBiuser 0,79,
Mexxo03siicTBeHHOM ceTH - 0,82 u cpeaHee 3HadeHue 1o pecnyoauke - 0,65.

B nocienHue rojpl B pecny0OiuKe MHUPOKO BHEAPSAIOTCS BOJOCOEperammne TeXHOJI0THI
OpOILEHUsI CeNbXO3KYJIbTYp, OaxdeBbIX, cCaloB M BHHOrpagHukoB. B 2009r. cucrems
KareJbHOro OpOIIEHUs BHeApeHbl Ha Tuiomaau 2200 ra.



[To nanusiM HULL MKBK ynensHoe ucnonab3oBanue Bojbl B rocygapctax LlenTpanbHoi
Asun TakoBo: Typkmenncran — 23300 m’/ra, Tamxukucran — 13800 m’/ra, V36ekucran —
11320 m°/ra, Keiprecran — 7160 m°/ra.

B 2007 r. Obmu mpuHsaTel Yka3 u IlocranoBnenue Ilpesmpenta PY3 «O mepax mo
KOPEHHOMY COBEpPUICHCTBOBAHHIO CHCTEMBl MEJIHOPATUBHOTO YIy4IIeHHs 3emenb» u «O0
opraHu3zanuu AesTeapbHocTH DOHIAa MEIHOPAaTUBHOIO YIYYIIEHUS OpPOIIAEMBIX 3€MEJNIb IIpU
Munuctepcrse punancoB PY3». CornacHo uM, ¢puHaHCHpOBaHHE PabOT MO MEIHOPATUBHOMY
YAYYIIEHUIO OpOIIAeMbIX 3€Mellb pecrnyOonuku yBeiauuuigocb B Spa3. B 2010r. Ha
¢unancupoBanue 3Tux pabot BeIAeneHo okono 100 muu momn. CHIA, u3 Hux 40 MiaH - Ha
CTPOUTENBCTBO, 35 MIIH - Ha PEMOHT MEIMOPATHUBHBIX CHUCTEM M 25 MIIH - Ha IpUOOpeTeHue
pa3sIUYHONM MEJTHMOpPATUBHOM TEXHUKH. BpimonHeHnue »3Tux paboT oOecmeyuT yiydlleHHue
MEJIHOPATUBHOTO COCTOSIHUS 0K0JI0 250 ThIC. T'a OPOIIAEMbIX 3€MeNb PECIyOIHKH.

Jns  pewmeHuss BOJHO-’HEpPreTHUECKHX IMpobiem rocynapctB LlenTpanshoil  Asuun
HE00X0UMO:

1. YcoBepiieHCTBOBAaTh OPraHU3alMOHHYIO CTPYKTYPY YIPaBJIEHHMS M OXpaHbl BOJHBIX
pecypcoB B nieHTpasnbHOM As3un. bBO «Amynapbs» u «Celpaapbsi» JOJDKHBI YIIPABISATh PEKaMU
OT BEPXOBbS 10 HU30BBS.

2. PazpaboTaTh 1 BBECTH B CTPOW aBTOMATHU3UPOBAHHYIO CHUCTEMY YIPABIIEHUS BOJHBIMHU
pecypcamu OacceiitHOB pek Amynapes u  CbIpaapbsi, OCHOBaHHYIO Ha COBpPEMEHHOMU
KOMIIBIOTEPHOU TEXHOJIOTUHU.

3. IlpuHATH coriacoBaHHBIE CO BCEMU rocynapcrsamu LleHTpanbHON A3uM IpeasiokKeHus
[0 pEUICHHI0 OCHOBHBIX MpOOJEeM SKOJOTMU OKpYyXKaroliel cpeasl B peruoHe-Oacceiine
Apanbpckoro mops.
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PREDICTION OF IMPROVED WATER PRODUCTIVITY ON-FARM
LEVEL IN THE SELECTED COTTON FARMS OF FERGANA AND
ANDIJAN PROVINCES OF UZBEKISTAN

K. Jumaboev, D. Eshmuratov, J. Mohan Reddy, O. Anarbekov, J. Kazbekov
International Water Management Institute (IWMI), Tashkent, Uzbekistan

Irrigated agriculture in Central Asia can only be developed through increase of crop
yields and reduction of water volumes applied per unit of agricultural production. Thus to
improve agricultural production, proper agronomic measures and irrigation schedules have to be
developed considering local conditions. To assess existing water productivity, 9 farms have been
selected along South Fergana Canal. A Soil-Water-Air-Plant (SWAP) model has been applied
for the same fields to predict potential water productivity.

Introduction and study area

The Fergana Valley is located in the Southeast of the Central Asian region and the
Eastern part of the Aral Sea Basin. It is almost entirely surrounded by mountains (the Ala-Tau
Range in the North, the Tian Shan Mountains in the East and the Alai Mountains in the South),
with the exception of the narrow Western opening through which the Syr Darya River drains into
the lower basin of the Aral Sea. The larger central part of the valley falls within the Republic of
Uzbekistan, while the northern and eastern fringes are located in the Kyrgyz Republic and a
small area in the valley’s West and Southwest belongs to the Republic of Tajikistan.

Nine indicative farms were selected along South Fergana Canal in order to collect
existing cotton crop water productivity in Figure 1. In addition, the SWAP model was applied to
see the effect of groundwater contribution to crop yields and consequently to crop yields. In



order to collect data from farmers fields, simple user-friendly form- which describes location of
farm, area covered with major crop, type and kilogram of seed farmer applied for per ha, use of
fertilizer and pesticides per ha, use of mechanisms for tillage and cultivation, use of labor,
irrigation water supply and measurement of discharge with water flow meters, use of transport,
fixed costs for agricultural production and finally yield of major crops- was developed and used.
In addition, watertable elevation was also monitored, along with climatic data for calculating
evapotranspiration and actual crop water requirements.
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Figure 1 - Location of the study area in Uzbekistan

Three indicative farms from Hujaobkash WUA in Hujaobod district of Andijan, three
indicative farms from Komiljon Umarov WUA in Tashlok district and three indicative farms
from Fayzobod-Shahimardon WUA in Oltiariq district of Fergana Province were selected for
crop water productivity analysis. The details of the indicative farms are given in Table 1.

Table 1 - Detailed characteristics of selected indicative farms

Country Region District WUA Name of Farmer Area (ha)
Sobir Ota 1.7
Tashlok K.Umarov Dildiyor Turginboy 2.8
Fergana Pulat. Murqt 5
Ismoil qosimboy 7
Uzbekistan Oltiariq Fayzobod Alakbar Jasur 4
Asilbek Rahimjon 6
Abdurahimov A 11
Andijan Hujabod Hojaobkash Kobilov Mangit 5.3
Umid 97 12

Water productivity analysis

Water productivity analysis combines physical accounting of water with yield or
economic output to assess how much produce (Kgs) was obtained from use of water (Molden et
al.2003). For this analysis, physical water productivity was calculated using where WP = the
productivity of water in kg/m’, O = crop output in kilograms, and Q = volume of water applied
to the crop rootzone from all the sources such as irrigation water, rainfall, and groundwater
contribution in m’. The actual amount of irrigation water applied and the actual amount of
seasonal rainfall received is presented in Table 2.

WP=0/0Q



Information on the actual crop yields was obtained from the farmers, and information on
the amount of rainfall during the crop vegetation period was obtained from the local
meteorological station. Information on the actual amount of irrigation water applied was
obtained from the WUAs. The amount of seasonal irrigation water applied per ha ranged from
1142 m’/ha to 6195 m’/ha, whereas the actual crop yields varied from 2850 kg/ha to 3500 kg/ha.
Information on the elevation of watertable at the selected fields is given Table 2. Using this
information, the actual water productivity was calculated using the actual crop yields and the
amount of irrigation water applied during the season. The water productivity values ranged from
0.47 kg/m® to 0.77 kg/m’, and are given in Table 2. However, there was one value of water
productivity that was very high, 2.8 kg/m’. A careful look at the data revealed that the elevation
of watertable in this particular case was very high. In fact the watertable depth ground surface
fluctuated between 35 cm and 75 cm during the vegetation period (Figure 2). Therefore, we
wanted to estimate the contribution of groundwater to the crop rootzone. The only way to
estimate this contribution of groundwater to the crop rootzone was using a simulation model.

Table 2. Actual and simulated scenarios for Fergana and Andijan

Area | Actual | Irrigatio | Actual | Actual Simulate | Rainfal | Total Simulate
Ground | n crop water d bottom | 1 Applie | Water
water Water yield productivity | flux d Water | Productiivi
level supply
Farmer (ha) (cm) (m’/ha) | (kg/ha) | Kg/m®) (m’/ha) (m’/ha) | (m’/ha) | Kg/m’
Abduraxim | 9 190 5241 3200 0.61 -1590 543 5784 0.55
ov
Kobilov 4.8 200 4560 3200 0.7 -1480 543 5103 0.63
Umid-97 10 195 4010 3100 0.77 -610 543 4553 0.68
Dildiyor T | 2.6 250 6035 2850 0.47 -2370 543 6578 0.43
Pulat Murot | 5 60 1142 3200 2.8 1010 543 2695 1.19
Sobr Ota 1.8 >300 6020 2800 0.47 -1340 543 6563 0.43
Alakbar J 4.1 108 4663 3500 0.75 -1320 543 5206 0.67
Asilbek R 5.5 127 6195 3500 0.56 -2230 543 6738 0.52
Ismoil N 5 110 5105 3500 0.69 -1200 543 5648 0.62
SWAP model

This model has the capability to simulate unsaturated flow, solute transport, heat flow and
crop growth in the soil-water-plant-atmospheric conditions at field scale. The model offers a
wide range of possibilities to address practical questions in the field of agriculture, water
management and environmental protection. Previous versions of this model were successfully
applied in many hydrological studies for a variety of climatic and agricultural conditions (Kroes,
et al 1999). Options exist for irrigation scheduling, drainage design, prediction of depth to
watertable, soil salinity and leaching of nitrogen and pesticides. In this report, we used SWAP to
identify potential crop yield under different irrigation water application scenarios considering
watertable depth, soil type and climate data for improving crop water productivity. More details
on the SWAP model and how to use it can be found in the above reference. Climatic data, soil
characteristics, actual decadal watertable elevation, crop characteristics, and irrigation water

Results and conclusions

Data analysis (Table 2) indicated that maximum cotton water productivity of 2.80 kg/m’
was achieved in Pulat Murod farm, where actual water supply was 1142 m’/ha (hydromodule
zone IX, irrigation rate 3500 m’/ha, watertable depth 60 cm) and crop yield was 3200 kg/ha.
Conversely, low cotton water productivity of 0.47 kg/m’ was obtained on Sobir Ota where the
farm water supply was 6020 m’/ha (hydromodule zone III, irrigation rate 6200 m’/ha, water table
lower than 3 m) and crop yield was 2800 kg/ha. In Pulat Murot farm, the watertable was close to
the rooting depth of the crop; therefore, less irrigation water was applied to this field because of
contribution from watertable. The simulated groundwater contributions ranged from



+1010 m3/ha to -2370 m3/ha. Negative values indicate outflow from the crop rootzone to the
watertable. In other words, the negative values indicate the predicted amount of deep percolation
losses from the crop rootzone. Higher deep percolation losses indicate lower efficiency of the
irrigation application system due to poor layout, operation, and management of the irrigation
system.
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Figure 2. GWT at Pulat Murat field supplied to the selected fields was provided as input
to the model. The results of the simulation are presented in Table 2.

Conversely, the positive values of groundwater flux reflect the net amount of
groundwater that has flown into the crop rootzone. Therefore, the actual amount of water applied
to the crop rootzone is the sum of the irrigation water, rainfall amount, and groundwater
contribution. Therefore, the total amount of water supplied to the crop rootzone was 2695 m3/ha,
which is significantly less than the potential crop ET for this region. Obviously, the difference
between the actual ET and the total amount of water supplied to the crop rootzone was derived
from groundwater that is within the crop rootzone.
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Figure 3 - Existing cotton crop water productivity in selected fields
The total amount of water supplied to the crop rootzone was calculated by summing the
irrigation  water supply, groundwater contribution, and rainfall amount. Groundwater
contribution was only present in Pulat Murot’s field. The water productivity of cotton crop was
calculated using the new values of the total amount of water supplied to each field from all the



three sources-irrigation, rainfall, and groundwater. The two different values of water
productivity for each field are presented in Figure 3. The water productivity for Pulat Murot’s
field decreased from 2.8 to 1.2, which is a significant change, but is a more realistic value. Large
values of high water productivity with a small amount of irrigation water indicate that existing
shallow groundwater could be potentially used to increase area under irrigation using the canal
water supplies in Fergana Valley!
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The paper presents the short term results of the Water Productivity Improvement at Plot
Level project’ that is implemented in three countries of the Fergana Valley — Kyrgyzstan,
Tajikistan and Uzbekistan. The baseline survey and assessment of the farmer’s needs and
constraints were carried out together with data collection on current levels of water
productivity, mainly for cotton and wheat, main crops in Central Asia. To address farmer’s
requirements, a unique and innovative approach was selected for implementation. This
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necessitated the establishment of effective partnerships and linkages among research
organizations, information processing centers, and existing extension agencies to serve the
farmers better. The results of farmer surveys revealed that established partnerships between
actors in the innovation cycle confirmed the appropriateness of the chosen strategy.

Introduction

In Central Asia (CA), poor management practices have resulted in unreliable, inadequate
and inequitable water distribution, excessive water use, significant water losses and consequently
waterlogging and large surface drainage volumes, all of which contribute to potential conflicts
between water users. In many cases, irrigation methods applied at farm level are extremely
wasteful, resulting in fields being over-irrigated, waterlogged, and the development of secondary
salinization. The major reason for excessive water use and low crop yields at the plot level is the
lack of knowledge and resources for farmers. This clearly indicates that the issue is not of water
scarcity but that of management (WPI, 2008).

Water productivity concept is new to the region. The productivity of land in terms of
yield, e.g. “yield per hectare”, was the concept used during the Soviet Union. Many
contemporary studies suggested new concept of water productivity (Seckler et al., 2003; Molden
et al., 2003: Molden et al., 2009). In Central Asia, currently, water saving and water productivity
are inadequately addressed at plot level. Major deficiencies that were identified are:
insufficiently leveled land, excessive plot size and furrow length with corresponding over-
watering and deep percolation at the head-end and under-watering at the tail-end of fields, and
insufficient attention to crop water requirements as well as soil water retention capacity.

Furthermore, in CA, the available information associated with crop water requirements
has very little relevance with current day challenges of water scarcity and environmentally sound
water use. There is a critical need to update this information on the basis of soil, crop and
climatic conditions for different agro-ecological zones. Leveling of farmers’ fields is generally
poor and plot layouts are not adapted to soil conditions and water flow at the farm gate.
Changing and adapting plot and furrow layouts and leveling fields are therefore considered to be
important elements to minimize water losses and improve water productivity.

Following the reform in the agricultural sector of post-Soviet Central Asia, SDC initiated
the IWRM-Fergana valley project to improve institutional and organizational requirements for
transparent, reliable and crop demand-based water allocation and delivery to farmers. This
project focused predominantly on the institutional, organizational and management aspects
related to reliable, timely and adequate water supply to the farm gate. Activities at the plot level,
i.e. within the farms, were subsequently initiated to assess the impact of reliable water
availability on water use and crop yields. To take full advantage of the water savings potential
created by the IWRM project, a specific focus on plot level water use efficiency and productivity
was initiated. This paper discusses the first steps, since the beginning of the project in January of
2009, in establishing effective partnerships for linking research, extension and farmers for
improving productivity.

Setting the Stage for the Project

The inception phase of the water productivity improvement at plot level (WPI-PL) project
was initiated in 2008. During this phase, the existing knowledge on water use, crop yields, water
productivity and existing extension services in the three target countries, with a special focus on
areas where IWRM project activities were being implemented, was reviewed. SIC, IWMI and
local partners worked together, collected data from monitoring fields, agricultural departments,
and other on-going projects in the region. Current extension services and practices and materials
available for dissemination to farmers to improve productivity of water at the plot level were
also reviewed during the inception phase (WPI, 2008). This information was reviewed to obtain
a broader picture of the issues of water productivity at the plot level. In addition, the project
contracted local consultants to review current situation on water productivity and extension
services in all the three countries.
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Major outputs of the inception phase were:

§ Database on water productivity at plot level was strengthened with field data
gathered by partners in project regions. This database allows evaluation of basic trends of
irrigated agricultural development in the region and provides an estimation of the impact of
individual factors on efficiency of water use and crop production. This database is available to
all research, water management and farmer organizations.

§ Dissemination of information and training was provided through existing advisory
services in Kyrgyzstan and Tajikistan and through Basin Authorities of the Irrigation Systems
(BISAs) in Uzbekistan. This included trainings for extension workers, and production and
distribution of various information bulletins and leaflets.

§ Training of free lance consultants available within WUAs as informal extension
workers to support farmers with their operational and planning questions to sustain higher yields
while applying lesser quantity of water to their fields;

§  Situation analysis clearly revealed that farmers use excessive water, do not follow
recommended practices, and that water productivity is generally low, the common problem is the
lack of knowledge about actual crop water requirements, unstable water supply to farms during
the irrigation inadequate access to finances;

§ The analysis of the current extension strategies in CA revealed that the agricultural
extension systems are fragmented due to changes that these countries are experiencing with
regard to different agricultural policies but can be mainstreamed through combination of state
and donor efforts on policy and framework development to support extension.

Baseline situation — basis for interventions

The project organized the data collected from the demonstration sites to make assessment
of the impact of the extension activities on water productivity. For that reason, each
demonstration field was equipped with flow measurement structures to measure incoming and
outgoing water at each demonstration site. Thus, in 2009, the project was able to gather baseline
data on water productivity. Figure 1 presents information on water productivity of cotton crop in
the demonstration sites. This graph consists of three types of information: WP of the delivered
water at the plot level, and World’s highest and lowest reported WP values (0.12 and
1.70 kg/m’) for the given crop. As it can be seen, the WP of the delivered water to the
demonstration sites ranged between 0.09 to 1.63 kg/m’. This variation points to the gaps and
potentials of WP rates in different plots, which were taken as baseline. The objective of the
project was to improve water productivity by introducing a combination of agro-technical
interventions. The highest WP observed in Matcha (Sugd, Tajikistan) and Bogdod (Ferghana,
Uzbekistan) districts — 1.61 and 1.60 kg/m’ correspondingly. In Matcha the reason was that bio-
cotton project in Tajikistan was testing new variety of cotton with inter-cropping with mung
beans, which increased the yield to 4.16 t/ha. In Bogdod, the higher WP is basically due to
smaller amount of irrigation water applied (2 irrigations totaling 2100 m’/ha) owing to high
groundwater table (1.0-1.5 m).

Information on WP of wheat is given in Figure 2. The graph shows lowest WP of
0.63 kg/m’ in Pakhtabad (Andijan, Uzbekistan) due to high volume of applied water (8
irrigations with 7900 m*/ha of water) due to sandy-gravel soils with high permeability rates and
deep groundwater tables. Highest WP values were observed in 4 demonstration sites in Andijan
(Uzbekistan) and Osh (Kyrgyzstan) averaging at about 1.5 kg/m’, but is still less than the highest
World’s observed WP of 2.60 kg/m’ indicating the potential for improvement, which is the basis
for our project.
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Figure 1 - Water productivity of cotton at demonstration sites in Fergana Valley
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Figure 2 - Water productivity of wheat at demonstration sites in Fergana Valley

Effective partnerships to promote agricultural innovation system

The national partners were selected in compliance with the criteria identified during the
project formulation workshop held on 18-20 September 2008 and stakeholders’ workshop on
planning actions held on 19 November 2008. The selection was based on the criteria for such
organizations which were identified by the stakeholders. The selected organizations, whose
activities conform to three main directions of the project, are represented by scientific
organizations, information centers and advisory services (disseminators) that already have
experience in consulting, as well as sufficient technical, organizational and structural capacity to
process and share knowledge with farmers. Project activities are implemented in all the three
countries of Fergana Valley: Kyrgyzstan, Uzbekistan and Tajikistan. The project implementation
started in January of 2009.

There are 18 key partners working within the project framework: 2 major partners in the
regional group represented by SIC -IWMI association, and 16 national partners and
organizations selected for implementation of project tasks (Figures 3 and 4). In Osh City, in the
premises of Osh BWMD, the country office of the project of Kyrgyzstan is located. Training
room and the country office of the project in the Republic of Tajikistan are located in Khodjent
City in the space provided by the Sogd PDMWR. The country office of the project in the
Republic of Uzbekistan is located in the premises of Naryn-Karadarya BISA in Andijan City.
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In compliance with the proposals of the national partners, regional group jointly with
them approved districts, WUAs and demonstration fields (by permission of farmers who agreed
to organization of demonstration fields). Figure 3 shows the map of location of demonstration
fields within the framework of Fergana Valley Project. The total number of demonstration fields
is 26 with the following breakdown by countries: Kyrgyzstan 6, Tajikistan 5, and Uzbekistan 15.

In Kyrgyzstan, advisory work with farmers and dissemination of advanced technologies is
carried out through 13 main trainers or consultants: agro-technicians of Osh RAS and hydro
technicians of WUA Support and Regulation Division. Both organizations are working in the
same districts. Osh RAS, based on its demonstration fields, consults farmers regarding agro-
technical arrangements. The WUA Support and Regulation Unit focuses on implementing
measurement of water flow in outlets and internal distribution of water between farmers. WUA
Support Unit reconciles its advisory activity with that of Osh RAS.

In Tajikistan, project activities are implemented in 6 districts of Sogd Oblast, based on
advisory services of “Irrigation and Agrarian Consulting” Ltd, and ‘“Zarzamin” Ltd, with 8 main
trainers and consultants trained within the project framework.

Location of demonstration flelds |,

Water Productivity .ﬁ\
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Figure 3. Map of location of demonstration fields within Fergana Valley:
Tajikistan: 1-Buri Kurmas, 2-Shark, 3-Navbahor, 4-Amakjon, 5-Khimoyatbonu,

Kyrgyzstan: 6-Tukhtarov, 7-Tolobekov, 8-Abbsatorov, 9-Kyrgyzbaeva, 10-Mamafaliev, 11- Jusubaliev;
Uzbekistan: 12-Akiev, 13-Abdurahmon ota, 14-Mirzakhmad sahovati, 15—Baht imkon rivozh, 16 Dilshoda, 17-
Kahramon davlat, 18-Ergash ota, 19-Sobir ota, 20-Botirjon, 21-Artikov, 22—Kosimov, 23—Nilu,
24—Durdona Gayrat, 25-Omonov, 26-Nabijon ota

In Uzbekistan, the following BISAs are selected as dissemination organizations:
Syrdarya-Sokh, Naryn-Karadarya and Naryn-Syrdarya, which cover 13 districts of Fergana,
Namangan and Andijan Oblasts.

Till present partners were identified; conditions were created for their work and
established effective interaction between them. Key coordinators and project executors were
identified and approved, jointly with the ministries. A system for interaction between partners is
created in each country and strategies were developed for national groups’ actions. This short
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period of implementation, showed the strengths and weaknesses of each partner, including their
successes and failures with regard to organizational matters which, mainly, are not connected
with project contextual part. For the first time, approbation of work and “contact” between the
regional groups and national partners took place and, cooperation between all the partners has
been established.

Farmers’ needs and matching them with known approaches

Based on materials of field monitoring on water use and agro-technical measures, the
following problems were identified to develop, plan and implement the dissemination strategy
which was based on needs of farmers (WPI 2009):

§ top-heavy irrigation rates are used everywhere;

§ grate losses on runoff and filtration because of low level of knowledge and non-
observance of technology of irrigation;
absence of water account at taps of farms
instable water supply at farm border
incorrectly chosen technological schemes and parameters of furrow irrigation
discrepancy between planned irrigation modes and required ones
low quality of lands leveling
relatively low quality of separate agro-technical arrangements
absence of plan-schedule of water use

(97,407,407, X77:X77,X%7,0%7,]

The partners assessed compliance of certain farmers’ needs with the ones identified earlier
and prepared the list of technologies that are already available for dissemination and those that need
to be developed further and adapted to the local conditions. The national team of Kyrgyzstan
achieved considerable progress in execution of all the works; they obtained unity in thoughts and
certain synchronism among all players. In particular, out of the technologies selected at the
preparatory stage, they clearly identified the list of technologies for dissemination (17 out of 19);
2 technologies need to be developed further through adaptive research in ER 5. They carried out a
written survey among farmers. More than 100 farmers have been surveyed, and they discovered a
new technology of reinforcing heads of furrows and proposed to disseminate it among farmers.The
Tajikistan team, by efforts of OO IAC and provincial coordinator and partially by CECI, succeeded
in achieving all planned indicators. It’s typical that disseminators try to persuade farmers into
installing water meters at their own expenses and prove that this will enable them to reduce their
payments, sometimes 2 times, compared to hectare-based payment. By the efforts of provincial
coordinator in Tajikistan they developed a legal mechanism and package of documents for farms
and irrigation water suppliers for their effective interaction.

In Uzbekistan, the project implementation although it is not visible the clear inter-
linkages between research, information centers and disseminators and insufficient information
work on determining the needs of farmers, it is necessary to mention the great efforts of
information center, which was able to integrate all the problems and inconsistencies which were
experienced in all three provinces and were able to train the specialists from Fergana and
Namangan in the field. Owing to the appropriate actions taken by the information center, the
disseminators were able to cover larger groups of farmers with advisory and improve farmers’
knowledge. In contrast to Tajikistan and Kyrgyzstan, Uzbekistan partners were able to present
full and reliable information which was needed for the analysis.

Transfer of technologies into a farmer-friendly language and dissemination

Trainers have been selected, strategy and approaches for farmer and disseminator training
have been identified in all the republics. On three tertiary level canals and on 15 outlets (in
total), they have introduced water measuring systems to each farmer and introduced volumetric
pricing. Selected leaders of outlets register water volumes, distribute irrigation water among
farmers and maintain documentation. Training materials were prepared on the basis of the
documents compiled. Strategy of setting up farmer schools under WUA is being developed in
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Uzbekistan. Monthly agro-ameliorative bulletins and recommendations in the national languages
are extended among farmers. Demonstration fields have been selected and equipped. The
regional group has expressed its opinion and made the preliminary proposals on organizing
farmer schools.
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Figure 4 - Structure of project organization and partners in the three countries

In Uzbekistan, trainers and BISA implementing officers have a vague idea on principles
of working with farmers, advisory activities are at an inappropriate level, and field trainers are
unable to implement approaches and activities proposed during the IWRM-Fergana Project. The
same can be said about Tajikistan, especially Zarzamin Ltd., the performance of its specialists is
quite poor. In CECI Information Center professionalism of its specialists, as key players in the
overall project chain, is not evident. The only exception is RAS. It’s worth mentioning that
Kyrgyzstan, based on good interaction between partners, managed to organize a successful

16



advisory work with farmers. Table 1 gives information on the trainings and the dissemination
activities that were undertakenwithin the project.

It’s important to mention that some training courses were conducted without considering
farmers’ actual needs. Such trainings, as a rule, did not produce much effect. Project
implementers, e.g. we should pay attention to this.

Table 1 - Total number of trainings held within the framework of WPI-PL Project

. . Number of | Number of Whom the training is
Training organizer . ..
trainings | participants meant for
TAIC 5 35 Trainers
Osh WUA SRD 3 93 Farmers
Osh RAS 6 162 Farmers
Total for Kyrgyzstan 14 290
CECI 9 90 Trainers and farmers
RAS 8 555 Farmers
Zarzamin 9 244 Farmers
Total for Tajikistan 26 889
Andijan IC 12 226 Trainers and farmers
Fergana BISA 1 28 Farmers
Namangan BISA 3 70 Farmers
Andijan BISA 5 98 Farmers
Total for Uzbekistan 21 422
Total for the project 61 1601

Conclusions

The project’s short period was the period for gaining experience from this newly
established structure of the project, and there are some instances that require proper analysis,
removing of shortcomings, and enhancement of progress already made. The established
partnerships between innovation cycle participants, which formed the basis of the project, has
already confirmed the appropriateness of the chosen strategy. Notwithstanding the relatively
short time period, the project managed to launch the first innovation cycle, taking into
consideration those farmers needs that we had at the beginning of the innovation cycle and based
on the technologies proposed by the project and selected by the partners (WPI, 2009).

It’s worth mentioning that farmers do not completely understand the importance of proper
use of water, receiving consultations and advices from the trainers of disseminating
organizations, they hardly familiarized themselves with all the aspects of the set of necessary and
important instruments, they do not use in full the advices received. In most cases irrigation
norms are exceeded, production indicators are low, but the main objective is achieved — people
understand the importance of the proposed technologies, there’s a desire to use them and they are
supported in implementation. Today we can state with certainty that the farmers changed their
attitude to water, they understood that water has other dimensions like electrical energy, water
can be and must be regularly measured, they must know the norms of water use. And this is one
of the major achievements of the project so far.

The work on discovering farmers’ innovations, their assessment and processing for the
purpose of their implementation is implemented partially. Currently innovations have been
identified in Kyrgyzstan and Uzbekistan, they need to be studied and approved. For example, in
Kyrgyzstan farmers are using improvised or available means (“baklashka”), deliver needed
amount to furrows. In Uzbekistan a farmer from Altynkul District uses magnetized water for
irrigating wheat fields. Assessment and monitoring shows that farmers have a substantial
capacity in terms of innovations, but during the period untill now the project and national
partners could not tackle this matter in real earnest. This is so because for the partners the
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organizational part of the project proved to be labor-intensive, and advisory work and adjustment
of dissemination strategy took a lot of time and required a lot of effort.

Such experiment with the involvement of numerous partners and of substantial scale is
being implemented for the first time and it is a kind of innovation in project works. Results from
our approach will be reported in the near future!

REFERENCES:

1. Molden, D., Oweis, T., Steduto, P., Bindraban, P., Hanjra, M., Kijne, J. Improving
agricultural water productivity: Between optimism and caution. Journal of Agricultural Water
Management. http://dx.doi.org/10.1016/j.agwat.2009.03.023

2. Molden, D., Murray-Rust, H., Sakthivadivel, R., Makin, 1., 2003. A water-productivity
framework for understanding and action. In: Kijne, J.W., Barker, R., Molden, D. (Eds.), Water
Productivity in Agriculture: Limits and Opportunities for Improvement. CABI Publishing and
International Water Management Institute, Wallingford, UK/Colombo, Sri Lanka.

3. Seckler, D., Molden, D., Sakthivadivel, R., 2003. The concept of efficiency in water
resources management and policy. In: Kijne, JW., Barker, R., Molden, D. (Eds.), Water
Productivity in Agriculture: Limits and Opportunities for Improvement. CABI Publishing and
International Water Management Institute, Wallingford, UK/Colombo, Sri Lanka.

4. WPIL., 2008. Water Productivity at Plot Level in Central Asia: Inception Report.
Prepared by the SIC ICWC and IWMI under the Water Productivity Improvement at Plot Level
Project. Tashkent.

5. WPL., 2009. Water Productivity Improvement at Plot Level Project. Annual Progress
Report for 2009. Prepared by the SIC ICWC and IWMI under the Water Productivity
Improvement at Plot Level Project. Tashkent.

VK 626.810

IRRIGATION PRICING ALTERNATIVES FOR WATER USER
ASSOCIATIONS IN CENTRAL ASIA’

Dennis Wichelns, Oyture Anarbekov, Kakhramon Jumaboev, Herath Manthrithilake
Principal Researcher/Economist, INMI-HQ; Senior Research Officer IWMI Subregional
Office in Central Asia; Research Officer, IWNMI Subregional Office in Central Asia;
Senior Researcher, Head of Sri-Lanka Program at IWMI-HQ.

Overview

The price of irrigation services provided by water user associations should be determined
with three goals in mind: 1) Recovering the fixed and variable costs of providing the services,
2) Generating sufficient funds to maintain, repair, and replace durable assets, and
3) Communicating scarcity conditions in a manner that encourages all irrigators to use water
efficiently. Given these objectives there are several pricing structures to consider. Perhaps the
simplest is to divide the total costs of providing irrigation service, including the cost of water
and the annual revenues required to maintain capital assets, by the area served, and to charge
each farmer a fixed price per hectare, based on that calculation. This approach, known as area-
based pricing, can achieve the first and second goals of recovering costs and generating funds for
maintaining assets, but it will not communicate scarcity conditions or motivate efficient water
use.

! This study has been done along Integrated Water Resources Management In Fergana Valley (IWRM-Fergana) project
executed in a Consortium of the International Water Management Institute (IWMI) and the Scientific Information
Centre (SIC) of ICWC, financed by SDC (the Swiss Agency for Development and Cooperation).
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A variation of area-based pricing involves modifying the per-hectare charges to reflect
the average amount of water delivered for irrigation of selected crops. For example, a water user
association might assess a higher charge per hectare for land in cotton, than for land in wheat,
given that farmers generally apply more water on cotton than on wheat. Such a variation
provides a small incentive to choose crops that require less irrigation water, while retaining the
simplicity of recovering irrigation service costs through a land-based assessment. However, the
incentive effect can be quite small, particularly given substantial differences in the potential
revenues earned by producing alternative crops.

A second variation of area-based pricing involves the combination of a charge per hectare
of land with an allocation of water per hectare. If the amount of water available within a water
user association is less than the sum of farm-level demands, the association might implement a
per-hectare charge to recover fixed and variable costs, while also limiting water deliveries per
hectare to each farmer. For example, each farmer might be required to pay an annual assessment
per hectare, to secure delivery of no more than a clearly specified annual water allocation.
Limiting water deliveries per hectare provides a strong incentive to use water efficiently,
provided that the annual allocation is binding. That is, if the annual water allocation is the
limiting input from the farm-level perspective, farmers will be encouraged to use their annual
allocation efficiently.

Volumetric water pricing also will encourage efficient water use if the price per unit of
water reflects all the costs of developing and delivering the water to farmers. In theory and in
practice, when faced with volumetric water prices, farmers will consider the incremental farm-
level cost of water and the incremental gains obtained from each irrigation event, when
determining how much irrigation water to purchase. If water prices reflect all costs, then farm-
level water use decisions will be efficient from both the farm-level and societal perspectives.
Volumetric prices can be adjusted easily over time to reflect changes in the costs of providing
irrigation services and changes in water scarcity conditions.

A volumetric water pricing strategy can be implemented in pure form or in combination
with a per-hectare assessment. In a pure form strategy, all of the fixed and variable costs of
providing irrigation services are reflected in the per-unit price of water delivered to farmers. This
approach provides the strongest incremental incentive for using irrigation water efficiently. The
primary disadvantage of the pure form strategy is that in years with limited water supplies or in
years when farmers purchase less water than planned, a water user association might not
generate sufficient revenue to cover all of its fixed and variable costs.

This disadvantage can be overcome by including both a fixed and volumetric component
in the water pricing structure. Some or all of the fixed costs might be recovered through a per-
hectare assessment on land, while some or all of the variable costs might be recovered through a
volumetric water charge. In theory, such a mixed pricing strategy — known also as a two-part
tariff — can increase the likelihood that a water user association will recover its fixed costs, while
also providing a meaningful incentive for farmers to use water efficiently.

In this report, we consider the prospects of using these alternative pricing strategies for
recovering the fixed and variable costs of water user associations in Central Asia, while also
encouraging farmers to use water efficiently. We focus primarily on the use of volumetric water
pricing and two-part tariff strategies, as these approaches provide stronger incentives for
efficient water use than land-based pricing programs. We acknowledge that some water user
associations might choose the simpler strategy of implementing land-based charges, yet we
encourage all water user associations to consider pure form volumetric water pricing and two-
part water tariffs. We note also that in addition to selecting an appropriate water pricing strategy,
water user associations must ensure that farmers comply with association policies and remit the
appropriate service charges, to ensure a high degree of revenue collection. Allowing farmers to
receive irrigation water without full payment of the fixed and variable components of water
charges will undermine efforts to achieve financial sustainability.
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1. Irrigation Service Pricing Alternatives

1.1 Area-based Pricing

Area-based water charges are determined by dividing the sum of the fixed and variable
costs of providing irrigation services by the total area irrigated. For example, if the total annual
costs of operating a water user association, including the cost of water and appropriate charges
for interest, depreciation, and investment is $ 50,000, and the area served is 1,000 hectares, each
farmer would be assessed a land-based, annual charge of $ 50 per hectare. If revenue collection
is successful, the water user association will recover all of its fixed and variable costs.

One disadvantage of this pricing strategy is the lack of an incremental pricing incentive
that would encourage farmers to use water efficiently. Although farmers pay an area-based
charge for irrigation services, the incremental price of water is zero. Thus, in theory, farmers
will request a larger volume of water per hectare than they would request if water carried a
positive incremental price. If water is scarce, the lack of an incremental price incentive can result
in very inefficient water use, from both the farm-level and scheme-level perspectives. At the
farm level, crop choices and irrigation volumes will not reflect the scarcity value that should be
attributed to water resources. That is, farmers will not be encouraged to select crops that generate
the greatest value with limited water. At the scheme level, irrigators at the head ends of some
canals will over-apply irrigation water, while farmers at the tail ends of those canals will be
unable to obtain sufficient irrigation deliveries.

Variations of area-based pricing strategies include assessing higher charges per hectare
for crops that require more irrigation water. Such a program might influence farm-level cropping
pattern choices in a small way, but it will not provide incentive to use water efficiently, as the
incremental price of water remains zero. Another variation is to adjust the area-based
assessments to reflect farm-level irrigation methods. For example, a water user association might
assess a higher charge per hectare for crops irrigated with surface methods than for crops
irrigated with sprinklers or drip systems. This approach might influence technology choice to
some degree, but still the incremental price of water is zero. In addition, the correlation between
irrigation technologies and volumes delivered is not perfect. Many farmers can irrigate very
carefully with surface methods, while many farmers over-apply irrigation water with sprinklers
and drip systems.

Implementing water allocations in conjunction with area-based water pricing can provide
sufficient incentive for using water efficiently, particularly if the allocations are binding and
tradable. Binding allocations encourage farmers to make wise choices regarding cropping
patterns and irrigation deliveries. Even with a zero marginal price, they will choose to apply
water in ways that maximize incremental values if the total volume available is limited. Ideally,
water allocations should be made tradable, so that farmers may purchase and sell portions of
their annual water allocations within a water user association. Such a program would enable a
farmer with a high-value crop requiring an additional irrigation to purchase water from a farmer
with a lower value crop who might voluntarily choose to forego an additional irrigation. Binding
water allocations motivate efficient water use at the farm level, while making those allocations
tradable encourages efficient water use at the scheme level.

1.2. Volumetric Water Pricing

In its purest form, volumetric water pricing recovers all of the costs of providing
irrigation services through the price charged per unit of water delivered. By design, this form of
water pricing provides the strongest incentive for using water efficiently, as it involves the
highest incremental water price. The water price is determined by dividing the sum of fixed and
variable costs of operating a water user association by the volume of water delivered each year.
The price can be adjusted over time as farmers and water user association staff members gain
experience with farm-level responsiveness to volumetric water prices and with changes in the
relative prices of farm inputs and outputs.
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The conceptual advantages of a volumetric water pricing strategy are found in the simple
notion that farm-level water demand is dynamic — rather than static. When faced with volumetric
water prices, farmers will not rely on published irrigation norms or crop water requirements to
determine how much irrigation water they should apply. Rather, they will request water
deliveries that reflect careful consideration of incremental costs and gains. Farmer will consider
how their crops will respond to each additional irrigation event, and the incremental values
pertaining to those responses. They will consider also the role of other inputs in enhancing crop
production and the implications for net returns. Ideally, all inputs will be priced volumetrically
and farmers will be encouraged to make wise decisions involving the full range of inputs they
use to produce crops and livestock products.

Volumetric pricing requires volumetric measurement and billing, and these can be
achieved using high or low technology approaches. In modern irrigation districts, water is
measured accurately using propeller meters in farm-level turnouts or similar meters placed in
straight sections of water delivery pipes. Such methods are fine where meters are affordable, but
lower technology approaches are equally valid. For example, water user associations can
estimate water deliveries using water flow rates and delivery times or by reading staff gauges
and calculating volumes delivered through carefully constructed delivery channels. The key
criterion in establishing a volumetric measurement protocol is to ensure that farmers and water
user association personnel agree that the measurement method will provide an acceptable level
of accuracy.

A potential disadvantage of pure volumetric pricing is that re