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Summary Report

Purpose

The purpose of the project is to develop a scientifically-based probability prognosis for the
level of the Aral Sea, including both the big and small seas. The project includes three stages:
development and perfection of the author's program for estimating the Aral Sea levels,
preparation of files containing archive hydro-meteorological information, calculation ofmodel
parameters and creation of a probability prognosis.

Project Results and Findings

With the help of the "ARALUR" program, the future Aral Sea levels modeling has been
made. The level calculations were made based on the observed combination of natural water
levels, evaporation and precipitation for the period of 1932 - 1994. The selected data is
representative for average long-term conditions. The model includes:

• methodology for an estimate of evaporation from water and snow-ice Sea surfaces

• methodology for calculating the amount of atmospheric precipitation falling in the
Sea area

• calculation methodology for the AInu Darya and Syr Darya rivers, including water
amount differences for the whole extent of the river and amount ofwater flowing
into the Sea

• calculation methodology for the levels of the Aral Sea, including the separate levels
of the big and small seas

Level modeling was made for four types ofanthropogenic pressures in river basins. The
results of calculations showed that it is possible to make the Aral Sea a single water body with
a level of44 m, ifbeginning in 1996 and continuing for 50 years, the man-made impact on the
Aral Sea would not exceed that of the period before 1960.

It is quite doubtful that in the near future, even with the years ofabundant water, it will be
easy to cut down consumptive water use in the river basins. If the man-made impact in the
AInu Darya basin is retained at 23.7 km3 and in the Syr Darya basin at 9.68 km3 annually, the
irrigation level in the seventies, then the Small Arallevel might be kept on the existing check
point of 40.2 m, but the level of the Big Aral will continue to fall down. The Big Aral will split
into two water bodies by the year 2030. This option seems to be the most workable, as in the
Syr Darya and the Amu Darya basins measures to reduce consumptive losses are currently
being carried out.
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Hydro-meteorological files were set up to confirm the reliability of the model. The files
contain monthly information on wind velocity, wind direction, air temperature and humidity,
cloudiness, amount of atmospheric precipitation, and information on Aral Sea levels and the
Amu Darya and Syr Darya flows.

Based on the methodology, water layers evaporated from water and ice-snow surfaces were
calculated for the Small Aral in 1941-1994 and for the Big Aral in 1950-1994. The results are
presented on the graph as probability (occurrence) curves. At the probability of once every
hundred years, the evaporation from the Small Aral may approach, but go no lower than 883
mm, while the depth of evaporation from the Big Aral can approach but go no lower than 898
mm. The average annual evaporation from the Small Aral surface is 960 mm, and from the
Big Aral, 966 mm. In abnormally cold and warm years the maximum difference in
evaporation between the Small and Big Aral seas is 36 mm.

Calculated results addressing annual precipitation falling in the area of the Small Aral and the
Big Aral are also presented as probability curves. Once in a hundred years 335 mm of annual
precipitation is likely to fall on the surface of the Small Aral and 328 mm on the Big Aral
surface. Precipitation proposed to be the norm corresponds to the theoretical curve of 50%
probability. For the Small Aral it makes up 194 mm a year and for the Big Aral, 174 mm a
year. Average long term precipitation for the Small Aral was 198 mm for 53 years, and
around the Big Aral, 181 mm for 43 years. This amount is very close to the norm. During the
last decade atmospheric precipitation exceeded the norm seven years out often. 10-20 mm
more precipitation falls in the area of the Small Aral, which is situated north from the Big
Aral.

In 1987 the Aral Sea was divided into the Big and Small Aral Seas. In 1995 the difference in
the sea levels reached 3.2 m. The Small Aral became a flow-through water body and the Big
Aral became closed.

Water balance calculations for the Small and the Big Aral were made for the period of 1988
1994. With the Aral Sea being divided into two seas, equal in-flow and out-flow components
are representative for the Small Aral's water balance. The amount of water overflow from the
Small Aral into the Big Aral is the resulting figure for the water balance. In 1993 and 1994,
which are considered to be years with abundant water, the water overflow was 66% ofthe
Syr Darya flow into the Sea. The water balance of the Big Aral in 1987 - 1994 remained
negative, as the water out-flow exceeded the in-flow. As a result, the water level of the Big
Aral dropped from 40.5 to 36.6 m. In 1994, the recession intensity decreased because of the
increased overflow from the SmallAral into the Big Aral. The highest water balance
discrepancy (17.67 km3) manifested itself in 1990, when it made up 5,8% of the Big Aral
water mass which equaled 302.9 km3 in the beginning of this year. The least discrepancy
(0.06 km3) was 0.025% of the 243.5 km3 water volume in this part of the Sea in 1992.

These water balance discrepancies allow us to assume that the water balance calculation
method is acceptable and might be implemented for calculations given the current deficiency
of the Small Arallevel observation data and limited information for the Big Aral.
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Application of Results

The developed model allows us to calculate sea levels, taking into account different AInu
Darya and Syr Darya water diversion options. The results might be used when projecting
water and engineering measures in the Aral Sea basin. The obtained sea level forecast is
necessary when solving the problems addressing future strategy for population planning in the
region surrounding the Aral Sea. The probability forecast might be useful for the Aral Sea
regional oblast administrations, agricultunil companies, water organizations, design and
prospecting organizations, planning departments, scientific institutions and mass media.

Policy Recommendations

The methodology developed for the sea level prognosis is based on the quantitative evaluation
ofwater resources and water flow losses in the river basins. Thus, it is necessary to develop
some international agreements on optimal water allocation, (i.e. on the river flow volumes in
the formation zone). To keep the present level of the Aral Sea, regional activities to address
decrease in consumptive use are necessary. Efficient republic-level decisions to decrease
water withdrawals for irrigation and energy purposes need" to be undertaken. Otherwise the
Small Aral will be isolated from the Big Aral, and the Big Aral will be split into two parts.

Potential Impact

Partial results of the project were used by the State Committee ofWater Resources in working
out Stage 1 of the Feasibility Report (F.R.) "Development ofMeasures for Ecological
Rehabilitation of the Kazakstani Priaralye Part." The probability prognosis of the sea level

.derived from the project will promote a more better-founded economic estimation when
working out the F.R. Stage II. The Stage-I results were presented in the International
Seminar in April 1996. The scientific basis and findings were published in the journal "Hydro
Meteorology and Ecology," Vol. 3, 1996. This article will help specialists to use the results in
practice. Taking into consideration the great economic value ofthe Aral Sea and its
interconnections with the environment, it is necessary to continue overall scientific hydro
meteorology and hydro-chemistry research for the Sea and its tributaries. The proposed water
balance method for estimation of the sea level is a good start for fulfillment of topical sea
hydro-chemistry work, in particular for working out the calculation and forecast method
addressing the Small and the Big Aral salinity and pollution problems.

Regional Cooperation

The project contributed to the exchange ofhydro-meteorological information and results
between the Hydromets and Water Committees ofKazakstan, Kyrgyzstan and Uzbekistan. In
the process of the project, a useful exchange ofopinions, discussions and presentations
developed at the seminars sponsored by USAID in 1995 and 1996.
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CAOBa npH3HaTeAbHOCTH

nOAy ApaHepYr liap6ape lipHTTOHr lipaHHy liymAHr AAeKCaHApe TepHHHKO H

THMy liOHAeAHAY, TIpoeKTy TITIT, IOCAMA.
HHHe KaBen;KOH, IOCAMA.
ATaMypaTy illaMe"Hy, HalIaJ\..hHHKY KasrHAPOMeTa.
AMHpxaHy KeHmHMoBy, fOCKOMHTeT no BOAHhIM pecypcaM Pecrry6AHKH
KasaxcTaH
HHKOAalO fopeAKHHy, CAHMfMM Pecrry6AHKH Ys6eKHCTaH.

06 aBTopax

illHBapeBa CBeTAaHa naBAOBHa - PYKOBOAHTeJ\l, npoeKTa, HMeeT CTeneHh
KaHAHAHTa TeXHHlIeCKHX HaYK H SBaHHe AOIJ;eHTa no Cnen;HaJ\..hHOCTH
rHApOAOrIl5l, pa60TaeT B KasHMI1MOCK ( KasaxcKUH: Hay-qHO
HCCAeAOBaTeJ\l,CKHH HHCTHTyT MOHHTOpHHra OKPYJ.KaIOru;eH cpeAbI H K..i'lliMaTa )
B A0.iUKHOCTI:l PYKOBOAHTe.i\.51 xOSAorOBopHOH rpyrrn:bI Me:>KAynapOAHoro
KasaxcTaHcKO - AaTCKoro TIpoeKTa no KacnHHCKOMY MOpIO. TIpo6J\.eMaMH
ApaJ\..hCKOrO MOp51 IIlHBapeBa C.TI. saHHMaeTC5I OKOAO 10 J\.eT, 51B.i\.5leTC5I aBTopOM
20 cTaTeH H ABYX KOJ\.J\.eKTHBHhIX MOHorpaq:>HH no APaJ\..hCKOMY MOpIO:

1) TIpoeKT " Mop51 CCCP ". fHAPOMeTeop0J\.orH5I H rHAPoxHMH5I MopeH
CCCP. TOM VII. ApaJ\..hCKOe Mope, }\.eHHHrpaA, fHAPOMeTeoHsAaT 1990 r.

2) fHAP0J\.orHlIecKHe npo6J\.eMhI TIpHapaJ\..h5l. PesYJ\l,TaThI pa60ThI no
AaHHoMY TIpoeKTy orry6AHKOBaHhI B JKypHaJ\.e KaSrHApoMeTa "fHAP0J\.orH5I
H 3KOAonrn " NQ3, 1996 r.

CMepAOB liOpHC A4laHacLeBHQ - HCnOJ\.HHTeJ\l, npoeKTa, pa60TaeT Hay-qH:bIM
COTPYAHHKOM B KasHMMMOCK, HMeeT 10 ny6AHKan;HH no ypoBeHHoMY
peJKHMY ApaJ\..hCKOrO MOp5l, ycnelliHo MOAeAHpyeT ypOBHH MOp51 Ha
nepCOHaJ\..hHOM KOMnhIOTepe, paspa6oTaJ\. aBTopcKHe nporpaMMH:bIe CpeACTBa
"ARALUR" AJ\.5I paclIeTa ypoBHeH MOp51 Ha nepcneKTHBy, HeOAHOKpaTHO
y-qaCTBOBaJ\. B 3KcneAHn;H5IX Ha ApaJ\..hCKOe Mope. PeSYJ\l,TaThI AaHHoro npoeKTa
CMepAOB E. A. A0KJ\.aA:bIBaJ\. Ha KOH<pepeHn;HH CTpaH CHf - CilIA " BOAa 
KpHTHlIeCKHH pecypc: npo6AeMa COXpaHeHH5I, HCnOJ\l,SOBaHH5I H yrrpaBJ\.eHH5I ",
TaIIIKeHT, OKT5I6ph 1996 r.

liOALmaKOBa EAeHa BAaAHcAaBoBHa - HCnOJ\.HHTeJ\l, npoeKTa, pa60TaeT
HHJKeHepOM B I..{Al1 (n;eHTp aBTOMaTHsHpaBaHHoH HH<popMan;HH). MMeeT On:bIT
pa60ThI H 10 cTaTeH no On;eHKe BosAeHCTBH5I XOS5IHCTBeHHoH Ae5ITeJ\l,HOCTH Ha
BOAHhle pecypchI KasaxcTaHa.
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QeAL npOeKTa

IJ;e.i\.b npOeKTa - pa3pa60TaTb HayqHo - 060CHOBaHHbIH: BepOHTHOCTHbIH
npOrH03 YPOBH5I Apa.i\.bCKOrO MOp5I HerO -qaCTeH. ITpoeKT COCTOHT H3 Tpex
3TanOB: pa3pa60TKa H OTAaAKa aBTopCKoro nporpaMMHoro cpeACTBa AMI pac-qeTa
YPOBH5I Apa.i\.bCKoro. MOp5I Hero -qaCTeH; nOArOTOBKa epaiiAOB apXHBHOH
rHAPOMeTeOpOAOrH"tIeCKOH HHepopMaU;HH, pac-qeT napaMeTpOB MOAeAH H
COCTaBAeHHe Bep05ITHOCTHoro nporH03a.

Pe3YALTaTId npoeKTa

C nOMOIIJ;bID pa3pa60TaHHOrO npOrpaMMHOrO CpeACTBa "ARALUR" BbInOAHeHO
MOAeAHpOBaHHe ypOBHeH Apa.i\.bCKOrO MOp5I Hero qaCTeH Ha nepcneKTHBy.
Pac-qeTbI ypOBHeH BbInOAHeHbI no Ha6l\.IDAaBIIIeMY<:::5I co-qeTaHHID eCTeCTBeHHbIX
P5IAOB 3a 1932 -1994 IT. BOAHbIX pecypcoB, CAoeB HCnapeHH5I H aTMocepepHbIX
OCaAKOB. MOAe.i\.b COCTOHT H3 cAeAyroIIJ;HX 6AOKOB:

• MeTOAHKa paCqeTa HCnapeHH5I C BOAHOH H CHeJKHO - AeMHoH
nOBepxHocTH MOp5I

• MeTOAHKa onpeAeAeHH5I BeAH"tIHH aTMocepepHbIX OCaAKOB,
BbInaAaIDIIJ;HX Ha aKBaTOpHID MOp5I

• MeTOAHKa paCqeTa BOAHbIX pecypcoB peK AMYAapb5I H CbIPAapb5I, HX
H3MeHeHHe no AJ\.HHe peK H noc'I'YIll\.eHHe pe-qHoro CTOKa B Mope

• MeTOAHKa pac-qeTa ypOBHeH MOp5I Hero -qaCTeH.

BbI6paHHbIH P5IA 5IBA5IeTC5I penpe3eHTaTHBHbIM AMI cpeAHeMHorOAeTHHX
yCAOBHH. MOAeAHpOBaHHe ypOBHeH BbInOAHeHO AMI -qeTbIpex BapHaHTOB
aHTpOnOreHHbIX Harpy30K B 6acceHHax peK. Pe3YAbTaTbI pac-qeTa xOAa YPOBH5I
nOKa3aAH, "tIT0 BOccoeAHHHTb Apa.i\.bCKOe Mope B eAHHbIH BOAoeM C OTMeTKOH
YPOBH5I 44 M B03MO)KHO, eCAH, Ha-qHHa5I C 1996 r. B Te-qeHHe 50 AeT
aHTponOreHHa5I Harpy3Ka B 6acceHHe He npeBbICHT ee Bel\.H"tIHHbI B nepHOA AO
1960 r.

Bp5IA AH B 6J\.H)KaHIIIee BpeM5I, A~e B MHOrOBOAHbIe rOAbI, YAaCTC5I TaK pe3Ko
COKpaTHTb 6e3B03BpaTHoe BOAOnOTpe6AeHHe B 6acceHHe peK. ECAH)Ke
COXpaHHTb B 6YAyru;eM aHTpOnoreHHYID Harpy3Ky B 6acceHHax AMYAapbH (23,7
KM3B rOA ) H CbIPAapbH (9,68 KM3 B rOA) Ha ypoBHe pa3BHTH5I HppHrau;HH B
ceMHAeC5ITbIe rOAM, TO ypoBeHb MaAoro ApaAa MO)KeT nOMep)KHBaTbC5I Ha
COBpeMeHHOH: OTMeTKe 40,2 M, a ypoBeHb EOAbIIIOrO ApaAa 6YAeT npOAOAJKaTb
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IIaAaTb, H K 2030 r. EOAblliOe Mope pa3AeJUITC5I Ha ABe "tlaCTH. 3TOT BapHaHT

HaM IIpeACTaBMeTCSI HaH60Aee peaAbHbIM, TaK KaK B 6acceHHax CbIPAapbH H

AMyAapbH YJKe IIpOBOAHTCSI MepOIIpH5ITHSI IIO YMeHbllieHHIO 6e3B03BpaTHbIX

IIOTepb CTOKa IIO cpaBHeHHIO C COBpeMeHHbIMH IIOTepSlMH.

A.Mr. arrp06aU;HH pa3pa60TaHHOH MOAeAH COCTaBAeHbI q>aH.hbI

rHApOMeTeOpOAOrH"tleCKOH HHq>opMaU;HH: e)KeMeCSI"tlHbIe cBeAeHHSI 0 CKOpOCTH H

HarrpaBAeHHH BeTpa, TeMrrepa'I'Ype H BAa;KHOCTH B03Ayxa, o 6Aa"tlHOCTH, BeAHtIHHe

aTMOCq>epHbIX OCaAKOB, a TaK;Ke CBeAeHHSI 06 YPOBHSlX MOpSl H pe"tlHOM CTOKe

CbIPAapbH H AMyAapbH.

ITo pa3pa6oTaHHOH MeToAHKe, paCC"tlHTaHbI CAOH HCIIapeHHSI C BOAHOH H

CHe)KHO-AeAHHOH IIoBepXHOCTH MaAoro ApaAa C 1941 IIO 1994 IT. H EOAblliOrO

ApaAa, C 1950 IIO 1994 rr. Pe3YAbTaTbI paclIeTa IIpeAcTaBAeHbI B BRAe KpHBbIX

06eCIIe"tleHHOCTH (IIOBTOp5IeMOCTH). C IIOBepXHOCTH MaAoro ApaAa MO)KeT

HCrrapHTbC5I C Bep05ITHOCTbIO OAHH pa3 B CTO AeT CAOH BOAbI He MeHee "tleM 883
MM, a C rroBepXHOCTH EOAblliOrO ApaAa - 898 MM. CpeAHeMHOrOAeTHHH rOAOBOM

CAOM HcmipeHHSI C rrOBepXHOCTH MaAoro MOpSl paBeH 960 MM, a EOAblliOrO -

966 MM. B aHOMaAbHO XOAOAHbIe H TeIIAbIe rOADI pa3HOCTh HcrrapeHHSI Me;KAY

MaAbIM H EOAblliHM MOPSlM;H MO)KeT AOCTHraTh 36 MM.

Pe3YAbTaTbI paclIeTa rOAOBbIX CYMM OCaAKOB, BbIIIaAaIDIIJ;HX Ha aKBaTOpHH

MaAoro ApaAa H EOAblliOrO, TaK)Ke IIpeAcTaBAeHbI B BRAe KpHBbIX

06eCIIe"tleHHOCTH. 0AHH pa3 B 100 AeT Ha IIoBepxHocTb MaAoro ApaAa 3a

rOA MO)KeT BbIrraCTb 335 MM OCaAKOB, a Ha IIoBepxHocTb EOAblliOrO 328 MM

B rOA. B KalIeCTBe HOPMbI MO)KHO peKOMeHAOBaTh BeAHtIHHY aTMocq>epHbIX

OCaAKOB, cooTBeTcTByroru;yro 50 % 06eCIIe"tleHHOCTH TeOpeTH"tleCKOH

. KpHBOH, paBHyro AJ\.5I MaAoro ApaAa 194 MM B rOA, a AJ\.5I EOAblliOrO - 174
MM B rOA.CpeAHeMHOrOAeTHHe 3Ha"tleHHSI OCaAKOB rro MaAoMY MOpIO 3a 53
rOAa (198 MM) H EOAblliOrO MOp5I 3a 43 rOAa (181 MM) OlIeHb 6AH3KH K

HopMe. B Te"tleHHe IIOCAeAHero AeCSlTHAeTH5I aTMocq>epHbIe OCaAKH B ceMH

rOAax H3 AeC5ITH 6bIJill BbIllie HOpMbI. Ha aKBaTOpHIO MaAoro ApaAa,

paCrrOAO)KeHHOrO ceBepHee EOAblliOrO, BbIIIaAaeT Ha 10 - 20 MM

aTMocq>epHbIx OCaAKOB 60Abllie.

B 1981 r. ApaAbCKOe Mope BIIepBbIe pa3Ae.l\.H.l\.OCb Ha MaAoe H EOAbllioe. B

1995 r. IIeperraA ypoBHeM AOCTHr 3,2 M. MaAoe Mope CTaAO rrpOTO"tlHbIM

BOAoeMOM, a EOAblliOe - 3aMKIIYTI>iM.

BbIIIOAHeHbI paC"tleTbI BOAHoro 6aAaHca MaAoro ApaAa HEoAblliOrO 3a

rrepHoA 1988 - 1994 rr. B yCAoBH5IX pa3AeAeHHSI ApaAbCKOrO MOp5I AJ\.5I
BOA!Ioro 6aAaHCa MaAoro ApaAa xapaKTepHo paBeHcTBo rrpHXOAHbIX H

pacXoAHbIX COCTaBMIOIIJ;HX. BeAHtIHHa IIepeToKa BOAbI H3 MaAoro ApaAa B

EOAblliOH SlBMeTC5I pe3YAbTHpyroIIJ;eH 6aAaHCa MaAoro ApaAa. B

MHorOBOAHbIe 1993, 1994 rOAbI 06"beM 3Toro rrepeToKa COCTaB.l\.5I.l\. 66 % OT

06"beMa CTOKa CbIPAapbH B Mope. BOAHbIM 6aAaHC EOAblliOrO ApaAa B
TelIeHne 1987 - 1994 IT. rrpOA0J\.)KaA 6bITb oTpn:u;aTeAbHbIM, TaK KaK paCXOA
BOAbI rrpeBbIIIIaA ee IIpHXOA. B pe3YAbTaTe qero ypoBeHb EOAbIIIOrO MOP5I
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rrOHH3HAC5I C 40,5 M AO 36;6 M. B 1994 r. HHTeIiCHBHOCTb·crrCiAa YPOBH5I

YMeH:DmaAaC:D. 3TO rrpOH30IlI.h.O, 3a clIeT YBe.JllilIeHH5I rrepeToKa BOA:DI H3

MaAoro ApaAa B EOAbmoH. Han6oAbma5I Be.JllilIHHa HeB5I3KH BOAHoro

6aAaHCa 17,67 KM3 rroAyrIHAaC:D B 1990 r., H COCTaBHAa 5,8 % OT 06':DeMa

BOAHOH MaCChI EOAbmoro MOp5I, paBHoro B HalIaAe 3Toro rOAa 302,9 KM3.

HaHMeH:Dma5I HeB5I3Ka, paBHa5I 0,06 KM3, COCTaBHAa 0,025 % OT HalIaAbHOrO

06':DeMa 3TOH lIaCTH MOp5I B 1992 r. (243,5 KM3).

nOAyqeHHhIe HeB5I3KH rr03BOA5IIOT ClIHTaT:D, lITO pa3pa60TaHHliIH MeTOA

paclIeTa BOAHoro 6a.AaHCa BrrOAHe rrpHeMAeM H MOJKeT 6hITb peaAH30BaH B

paclIeTax rrpH cOBpeMeHH:DIX yCAOBH5IX OTCYTCTBH5I AaHHhIX Ha6AIOAeHHH 3a

ypoBHeM B MaAOM Mope H orpaHHlIeHHOH HHepOPMaIJ;HH ITO ypOBHIO

EOAbmoro MOp5I.

IIpHMeHeHHe pe3yALTaToB Ha I1paKTHKe

Pa3pa60TaHHa5I MOAeAb rr03BOA5IeT AeAaTb paClIeTlil YPOBH5I MOp5I Ha

rrepcrreKTHBy. rrpH pa3.JllilIH:DIX BapHaHTax BOA03a60pOB B 6acceiIHax peK

AMyAap:DH H ChIpAap:DH. BhIrrOAHeHHliIe pa3pa60TKH MOrYT 6hITb HCrrOAb30BaHliI

rrpH rrpOeKTHpOBaHHH BOAOX035IHCTBeHHhIX H HHJKeHepHhIX MepOnpH5ITHH B

6acceHHe ApaAbCKOrO MOp5I. nOAyqeHH:DIH npOrH03 YPOBH5I MOp5I Heo6xoAHM H

rrpH pemeHHH 3CiAalI, CB5I3aHHhIX C 6YAym;eH CTpaTerHeH B IIAaHHpOBaHHH

HapOAOHaCeAeHH5I npHapaAb5I. Bep05ITHOCTHliIH rrpOrH03 YPOBH5I ApaAbCKOrO

MOp5I Hero lIaCTeH MOJKeT 6li1Tb npHMeHeH B 06AaCTHhIX aAMHHHCTp~IDIX

npHapaAbCKHX pecny6AHK, B CeAbCKOX035IHCTBeHHhIX KOMITaHH5IX, B

BOAOX035IHCTBeHHhIX OpraHH3an;H5IX, B npOeKTHO -H3hICKaTeAbHhIX

.OpraHH3~H5IX, B IIAaHOBhIX oTAeAax, B HayqHhIX yqpeJKAeHH5IX, B opraHax

pacnpOCTpaHeHH5I MaCCOBOH HHepOPM~HH (PaAHO, TeAeBHAeHHH, ra3eTax).

Pa3pa6oTaHHhIH rrporH03 YPOBH5I MOp5I COCTaBAeH Ha KO.JllilIeCTBeHHOH On;eHKe

BOAHhIX pecypCOB H rrOTep:D CTOKa B 6acceiIHax peK. n03TOMY He06xoAHMa

pa3pa60TKa MeJKpecny6AHKaHCKHX corAameHHH 06 OIITHMaAbHOM

pacnpeAeAeHHH BOAHhIX pecypcoB, T.e. 06':DeMOB pelIHoro CTOKa B 30He HX

epOpMHpOBaHH5I. QT06hI COXpaHHT:D ApaAbCKOe Mope Ha COBpeMeHHOM ypOBHe

He06xoAHMO BeCTH pernOHaAbHhIe pa60Tlil no YMeH:DmeHHIO 6e3B03BpaTHhIX

nOTep:D CTOKa B 6accefmax peK. He06xoAHMO npHH5ITb OIITHMaAbHOe pemeHHe

Ha pecny6AHKaHCKOM ypoBHe 06 YMeH:DmeHHH Be.JllilIHH BOAo3a60poB Ha HyJKA:DI

0pOilleHH5I H 3HepreTHKH. B npOTHBHOM cAyqae MaA:DIH ApaA 6YAeT

H30AHpOBaH OT EOAbillOrO, a EOAbillOH ApaA pa3AeAHTc5I Ha ABe lIaCTH.
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nOTeHD;HaALHoe BAHD:HHe

qaCTlflIHO pe3YJ\.bTaTbI pa60TbI HCrrOJ\.b30BaHbI rOCKOMBOApeCypCaMH IIpH

COCTaBAeHHH I 3Tarra TeXHHKO - 3KOHOMWIeCKoro AOKA.aAa (T3A) "pa3pa6oTKa

MepOrrpmlTHH IIO 3KoAorWIecKoMY 03AopoBAeHHIO Ka3axcTaHCKOH qaCTH

IlpHapaJ\.b5l". IloAyqeHHbIH B AaHHOM IlpoeKTe Bep05lTHOCTHblH IIpOrH03 YPOBH5I

MOp51 rrOMO/KeT 60Aee 060CHoBaHHO BbIIIOJ\.HHTb 3KOHOMWIeCKHe paC"tleTbI rrpH

COCTaBAeHHH II 3Tarra T3Aa. Pe3YJ\.bTaTbI I 3Tarra IlpoeKTa 6bIJ\.H AOAO/KeHbI Ha

Me/KAYHapoAHoM ceMHHape B Eyxape (arrpeJ\.b, 1996 r). BbIBOAbI H HayqHoe

060CHOBaHHe IlpoeKTa orry6J\.HKOBaHO B /KypHaAe ''fHAPOMeTeopoAorH51 H

3KOAOrH51" NQ 3, 1996 r. 3Ta CTaTb51 IIOMO/KeT ClIen;HaAHCTaM HCIIOJ\.b30BaTh ee B

cBoeH IIpaKTHKe. YqHTbIBM OrpOMHYIO 3KoHoMWIecKYIO 3Ha"tlHMOCTb MOp5l,

XapaKTep ero B3aHMOCB5I3H C OKPY/Karorn;eH cpeAoH, Heo6xoAHMO IIPOAOJ\./KHTb

KOMIIA.eKCHble HayqHbIe HCCAeAOBaHH5I IIO rHAPOMeTeOpOAOrHH H rHAPoxHMHH

MOp51 Hero "tlaCTeH. IlpeAJ\..O/KeHHbIH BOAHo6aAaHCOBbIH MeTOA paCqeTa YPOBH5I

51BA.5IeTC5I xopomHM HayqHbIM 3aAeAOM AJUI BbIIIOJ\.HeHH5I aKTYaJ\.bHbIX pa60T IIO

rHAPOXHMHH MOp5l, B "tlaCTHOCTH, AMI pa3pa6oTKH MeTOAa paC"tleTa H rrporH03a

COAeHOCTH H 3arp5l3HeHH5I MaAoro ApaAa H EOJ\.bmoro.

PerHOHaALHoe COTpYAHH'lJeCTBO

BbIIIOA.HeHHbIH IlpoeKT CIIoco6CTBOBaA 06MeHY rHApOMeTHH<:popMaIJ;HH H

pe3YJ\.bTaTOB pa60TbI Me/KAY pecrry6J\.HKaHCKHMH rHAPOMeTaMH H KOMHTeTaMH

IIO BOAHbIM pecypCaM Ka3axcTaHa, KHprH3HH, Y36eKHCTaHa. IlpH BbIIIOJ\.HeHHH

IlpoeKTa 6bIJ\.H rrOAe3HbIe 06MeHbI MHeHHH, AHCKyCCHH H A0KA.aAbI,

IIpOXOAHBmHe Ha Me/KAYHapOAHbIX ceMHHapax, opraHH30BaHHbIX USAID B 1995
H 1996 IT.
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