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NCIMNOJIb3OBAHUE MOAEJIN WEAP AnA OUEHKU BNUAHUA
M3MEHEHUA KNIUMATA HA NMOTPEBHOCTb B BOAHbLIX PECYPCAX
PEK CbIPOAPbU U AMYOAPBMU

M. Ilynkapu, X. Hopazumos, A. Kapumoe
(Dunckasa Koncarmuneosasn epynna, IWMI)

The goal of this research is a development, calibration and evaluation of the hydrological model for the lower
reach of the Amudarya and Syrdarya rivers, which also includes different scenarios of the assessment of the impact of
climate change on water availability. These rivers are transboundary, which leads to the need of sound assessment of
water availability and demand in future under the conditions of uncertainty related to the climate change. This study
applies scientific approach to assess the current and future water availability and demand. The WEAP (“Water
Evaluation and Planning”) modeling framework, which allows applying an integrated approach for water use
planning, was used in this study. The model used dataset developed during modeling of the water inflow originated
from the upper watershed. Cryospheric —hydrological model was developed which modelled all major processes in the
spatial scale of 1 km® and daily temporal. The model is based on modeled river flow data until 2050, obtained from
Global Circulation Models. Model validation indicated high reliability of the outputs. The results of the study show that
modelled total annual volume of the river flow in the lower reach will reduce by 22-28 % in the Syrdarya River and by
26-35 % in the Amudarya River until 2050. Significant flow reduction (45 %) is expected during summer months in the
both river basins. The annual water demand by 2050 will increase by 3.0-3.9 % in the Syrdarya River basin, and by
3.8-5.0 % in the Amudarya River basin. Annual unmet demand in the in the Syrdarya River basin will increase from
currently 8,8 % to 31,6 - 39,7 % in 2050, and in the Amudarya River basin from 24,8 % to 45,8 - 54,5 %.

Lenvio 0annoii pabomvl aeisemcs pazpabomra, KAIUOPOBKA U OYeHKA 2UOPOLOSULEeCKOl MOOeNU 015 HUINCHUX
meuenuil pex Amyodapes u Ceipoapbes, exknoualoujell pasiuyHvle CYEHaApUlU OYEeHKU GAUSHUSL USMEHEHUs KIUMAamad Ha
00pazosanue 80OHLIX pecypcog obeux pex. dmu peKu A6IAIMCA MPAHCSPAHUYHBIMU, YO NPUBOOUM K HE0OX0OUMOCTU
NPABUNLHOU OYEHKU 00HeMO8 800bL IMUX peK 8 OyOyuwem U nompebHOCmU 8 600HBIX PeCypcax 8 YCA08UAX USMEHEHUS
Kumama. B pabome Ovln npumenen HAYUHLLL NOOX00 K OyeHKe OOCHYNHOCMU U NOmpedHoCmu 6 8olde, KAK 6
Hacmoswul nepuoo, max u 8 oOyoywem. Moodenuposanue npouzgoounoce 6 cpede WEAP («Cucmema oyenku u
NIAHUPOBAHUSL B8OOHLIX PECypcosy), NOo380JA0Wel OCYWecmeiamb UHMeZPUPOBAHHbILL NOOX00 K NIAHUPOBAHUIO
UCNONBL308AHUS BOOHBIX pecypcos. B modenu 6viiu ucnonwb3osamsvi 0annvie, noayienHvle npu papabomxe cyeHapues
npUmMoKa 600bl U3 GEPXHE20 MeueHUs peK 6 Hudichee. [lisi paspabomku OaHHO20 cyeHapusi Ovlia UCNOJb30BAHA
KpUOCHepHo-2uOpono2utecKkas Modenb, MoOeIupyiowds 6ce OCHOGHbe npoyecchl 6 macuwmabe 1 k' u umeiowas
sépemennoe paspeuwenue I Odenv. Modenv ocHogwisanace na oanuwvix Inobanvnvix moodeneu yupxyasyuu (I'ML]) ons
MoOenupoganusi 0Opazosanusi peunoeo nomoxa 0o 20502 Oyenxka npozHo3a MOOenu NOKA3AAA  BbICOKVIO
odocmosepnocms. Pe3ynemamer noxasvigarom, umo chpoeHO3UPOBAHHBIL 00WULl 00beM 20008020 CMOKA 6 HUNCHeM
meuenuu coxpamumcsa va 22-28 % no p. Ceipdapvsa u ma 26-35 % - no p. Amyoapesa k 2050 200y. 3nauumenvHoe
yMenvuienue cmoxa (45 %) oocudaemcs 8 meyenue 1emuux mecayes 6 oboux bacceunax pek. Excecoono nompebnocms
6 600e k 2050 200y 6 baccetine p. Cuipoapvsa yeeauyumcs na 3,0-3,9 %, 6 6acceiine p. Amyoapvu - na 3,8-5,0 %.
Esicecoonan neyoosnemeopennas nompedonocms 6 bacceiine p. Coipdapwvs yeeauuumces ¢ 8,8 % 6 Hacmosuwee epems 00
31,6-39,7 % 6 2050 200y, 6 baccetine p. Amyoapou ¢ 24,8 % 0o 45,8-54,5 %.

BBenenmne. Ilenbro qJaHHON pabOTHI sIBIsSETCS pa3paOdOTKa, KATUOPOBKA M OIIEHKA THIPOJIOTHYCCKON
MOJICNN IS HIDKHUX TeueHUH pex Amymapeu u ChIpapbu, BKIIOYAIONICH pa3IMYHBIC CIICHAPUU OIICHKU
BIMSHHMS W3MEHEHHS KiMMaTa Ha oOpa3oBaHHE BOJHBIX pECypcoB O0OMX peK. OTH PEeKH SBISIOTCS
TPaHCTPaHUYHBIMH, YTO MPHUBOJUT K HEOOXOAMMOCTH INPABWIBHON OLEHKH OOBEMOB BOJBI ATHX PEK B
OyaymeM W MOTPeOHOCTH B BOJAHBIX pecypcax B yCIOBHUSAX M3MEHEHHS KiuMmaTa. B paboTe ObUI mpHMeHEH
HAyYHBIH TOMXOJ K OIEHKE IOCTYIMHOCTH W TOTPEOHOCTH B BOJE KaK B HACTOSIINKA IEPUOM, TaK U B
Oymyiem.

Metoabl. B nanHnoit pabore Oputa mpumenena mojaesb WEAP («Cucrtema olieHKH M TJIaHUPOBAHUS
BOIHBIX PECYpPCOB»), IIO3BOJISIONIAS OCYIIECTBISATh WHTETPUPOBAHHBIA TOAXOJ K IUIAHHPOBAHUIO
WCIONB30BaHUsA BOAHBIX pecypcoB (Raskin m gp., 1992). B mozenu OBUIM UCIHOJNB30BaHBI JIaHHbBIC,
MOJIy4eHHbIE MPHU pa3paboTKe CIICHAPHEB MPHUTOKA BOJbI U3 BepXHEro TeueHus pek B HibkHee (Immerzeel u
ap., 2012). Jlnst pa3paboTKH JaHHOTO CIleHapHst ObljIa UCTIOIB30BaHA KPUOC(EPHO-THAPOIOTHIECKAS MOJIEINb,
MOJIEINpPYIONIas BCe OCHOBHBIE TIpOIecch B MacmTabe | KM’ M HMeIOIas BpeMEHHOe paspelieHue 1 JeHs.



Mogenb ocHoBbIBaach Ha JAaHHBIX [noOampHbIX Momeneit mupkyssmun (ML) nns monenupoBaHus
00pa3oBaHMs pedyHOro nMoToka g0 2050 T.

MopenupoBanune B cpene WEAP Bximrodaer pacueT moTpeOHOCTH B BOJE, BOJONOAAdy, OTTOK,
WHOUIBTPAINIO, DBAOTPAHCIIHPAIUIO W Ip. TIPH H3MEHSIOMUXCS THUIPOJIOTHYCCKUX W aNanTalldOHHBIX
CIICHApHIX. AJANTallOHHBIC CIEHAPUHU IMMO3BOJISIOT OIICHUTHh BECh CIICKTD OIIMHA YIPABICHUS U Pa3BUTHUS
BOJAHBIX pECYpCcOB, NpPHUHUMAas BO BHHMMAaHHME IOTPEOHOCTH B BOAE MHOTOUYHCICHHBIX, B TOM 4YHCIE
KOHKYPHUPYIOIINX, BOJOIIOTH30BATEICH.

I'maposiornyeckast Mojenb pa3paboTaHa B eXeMeCsIYHOM MacmTale JUis TpexX MHTepBajoB: 0a3oBas
cutyanus (2001-2010) u wa Oyaymee (2021-2030 u 2041-2050). s kaxaoro M3 3THX WHTEPBAJIOB ObLI
paccuMTaH OJWH TOJ, SBISIOLUIUIICS pPENPE3eHTATUBHBIM, IIyTEeM OCPEHHECHHS MAHHBIX JECATHIECTHETO
nepuoaa. Mojenb Obuta oTkanmuOpoBaHa Ha 0a3o0BbIi mepuon 2001-2010 rr. B monenu ObuUTH onpeseicHBI
pa3IUYHbBIC TUIOMIAN C MOTPEOJCHUEM BOJBI HA CEIBCKOE XO35SHUCTBO M KOMMYHAJIbHBIC HYXIbI. JJaHHBIC 11O
BOJIOXPaHIIIHIIAM, 36MJICTIOJIb30BaHUIO, JeMorpaduu u Ap. Ajist natu ctpad CpeaHelt A3un ObLIN MOJTYYECHBI
¢ moptaia www.cawater-info.uz. Kpome Toro, B monens WEAP Obuinm BKIIOUEHBI JaHHBIE IO BOJHBIM
pecypcaM, o0pasylIIuMCS B HIDKHEM TEYeHHH peK. Jiasg sToro ObUM OIMUGPOBAaHBI BOJOPA3IEIHL,
COBIAJAIONINE C 30HAMH MOTpeOaeHuUS. J{7s 3TUX BOJOpa3NeoB ObUIH MMONYYSHBI CPETHEMECSIHbBIC 3HAUCHUS
TEeMIIepaTyphl U OCAAKOB, IPU MOMOIIM KOTOPBIX OBLIM pacCYMTAHBI MOCTYMAaOIas BoAa (C ocagkaMu) U
9BANOTPAHCIIMPAINSA C HCIOIb30BaHUEM MojaudumupoBaHHoro Merona Hargreaves (Droogers and Allen,
2002):

ETpep = 0,0013 * 0,408RA * (T, + 17,0) * (TD — 0.0123P) *7¢

rne RA — mocrymnaroiiee BHE3€MHOE H3JIy4YCHHE (MI[)KM'zd'], T, —cpennss Temmeparypa, TD - pasnHocts
teMepatyp (Tyaxe — Tyun) ¥ P — BXOIAIINE OCATKH.

st mpoBeZieHUs pacueToB CPEIHEr0I0BOE MOTPedIeHNEe B KOMMYHAIBHOM X035HCTBE OBLIIO IPUHATO
B pasmepe 70,8 M Ha YNy HaceJeHHUs Ui BCeX NMATH cTpaH. IIpu 3ToM 3ddexTuBHOE BogonoTpedaeHue
osuto mpuHATO B pasmepe 10 %, osnavaromee, uto 90 % BOABI BO3BpaIIaeTcss B BOJOXO3SHCTBEHHYIO
CHUCTEMy W B JalbHEHIIEM MOXET OBITh HCIOJB30BAHO B HIDKHEM TEUEHUHU. 3EMIICNOIb30BaHUE ObLIO
mojieieHo Ha 8 Kareropwit (XJomok, ¢ypax, KyKypy3a, calbl, 3€pHOBbIe, OaxdeBble, KapToQensb).
Koadduuuent 3¢ppekTUBHOCTH HCIIOIB30BaHUS BOJbBI B CEIIBCKOM XO3sAKWCTBE OBLI MPHHAT Ha ypoBHE 90—
95 % ,COOTBETCTBEHHO, /I CENbCKOXO3IHCTBEHHBIX BOJOTOTPEOUTENEH BEpXHEro W HIDKHETO TedeHHs. B
MOJIeNIb Tak)Ke ObUIM BKIIOYEHBI M KpYITHbIE BOJOXpaHWIMIIA Ha 00enX peKax, BXOJHBIMU JaHHBIMU IS
KOTOPBIX MOCITYXWIH JaHHBIE, TOJy4YeHHBIC pH Hcionb3oBanuu [ MII. ExxeqHeBHBIN IPHUTOK ObLI YCpeHEH
Ha mepuoa 2001-2010 rr. KanuOpoka Mojenu Ha 0a30BYH CHTYAI[UI0 OCYIICCTBIAIACH OTACIBHO IS
KaxJoro OacceiiHa Ha OCHOBE JMAaHHBIX IO CEMH KPYIHBIM BOJOXPaHIIHIIAM, a TAKXKE NAaHHBIX MO MPUTOKY
BOJBI B ApajbCKoe Mope, MOJY4YeHHBIX C MMopTranma www.cawater-info.uz. Pe3ynpTarsl KamuOpoBKM Ha
0a3oBbIif mepuo JuIs OacceliHa 00eUX pPeK MOKa3aIM BHICOKYIO CTENEeHb JOCTOBEPHOCTH MOJENIH (IMOKa3aHO
Ha puc. | Ha mpumepe TysamyroHckoro Bojoxpanwinma). [loMrnMo kannOpoBKH MOJAETH 1O JaHHBIM CTOKA
BOJIOXPaHIIUIL OBLTN MCIOJIB30BaHbl JaHHBIE MO CTOKY BOABI 00enX peKk B Apaybckoe Mope. 3aMepeHHbIH U
CMO/JICIIMPOBAHHBIA TOJ0BOH MPHUTOK BOJBI B ApalibCKO€ MOpe B Te4eHHe 0a30BOTO MEpHo/a COCTaBHII 1O P.
Coipaapes 7082 u 7472 mnu m” (ommbka 5,5 %), mo p. Amyaapbst - 7309 u 7372 man m° (oum6ka 0,9 %).
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B momenu WEAP, moMuMo mOTpeOHOCTEH B BOJE CEIBCKOTO XO3SHCTBA M KOMMYHAIbHO-OBITOBBIX
HYKZA, OBUIM TakKe YYTeHBI M ApPyTHE NMOTPeOHOCTH (HampuMmep, MCIOJIb30BaHNE BOJBI AJS IPOU3BOJCTBA
3JIEKTPOIHEPTUH), HE BKJIIOYEHHBIC HAINPSIMYIO B MOJENH, NPH IMTOMOINM 3aJaHMs CIEIHaTbHBIX IMPaBHIL
Taxxe OBUTM YYTEHBI MOCIENOBAaTENbHOE HCIIONB30BAaHUE CENbXO3KYJIbTYp B TEYEHHE OJHOTO Toja,
WHOWIBTpaKs BOJBl B CyNecYaHbIX M CYIJIMHUCTBIX MOYBaX M Jpyrue mnapamerpsl. JlocToBepHOCTH
pe3yIbTaTOB MOJENHUPOBaHUs Obllla MPOBEPEHAa Ha OLEHKE PealbHOM M CMOAEIUPOBAaHHON NMOTPEOHOCTH B
Bojie B OacceiiHe p. Amynapps. CMoIenupoBaHHas CpelHErofoBas MOTPeOHOCTh B BOJE B pa3Mmepe 56672
MIH M’ OTIHMYHO KOPPEIHPYET C OTYETHHIMH NAHHBIMH 56638-58565 mim M® ma mepuox 1997-2010, ¢
omu6Okoii Bcero B 0,06-3,23 %.

PesyasTatbl. bazoswiti nepuoo. CormacHO MOJENH, MOTPEOHOCTh CETBCKOTO XO3HCTBa B BOJEC B
bacceitne p. CeIpapbsi B JICTHHIA TEPHOJ B THICAYY Pa3 MPEBBINIAET MOTPEOHOCTh B BOJE KOMMYHAIBHOTO
X03sicTBa M M3MeHsercst oT 0 B 3MMHHIT meprox 10 8600 MiuH M° B utone (puc. 2). HanGonbliee KOTHIECTBO
BOJIbI HCITIOJIb3yeTCsl B DepraHcKoi JOJUHE U B PACIIONIOKEHHBIX PAIOM C JIOJMHON 007aCToX.

. Agriculiural demand Syr Darya basin 2001-2010 Ao Lirsset ngricsittuml damand Syr Dangm basin 2001-2018
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HeynosnerBopeHnHas moTpeOHOCTH B BOJIE BOZHHKAET BO BCEX 30HAX B MEPHOJ C HMIOJNSA IO CEHTIOPH
(puc. 3), koraa 3amac BOJbl B BOAOXPAHMJIMINAX MAaKCHUMAaJbHO HCIOJIB30BaH. HyXabl KOMMYHaJIbHOTO
X03siicTBA B BOJE B pasMepe 9 MIH M’ B TOJ OCTAalOTCA OTHOCHTENHHO MOCTOSHHBIMH B TEUEHHE BCErO
nepuoja.

HeynosnerBopenHas morpeGHOCTh B BOje i Bcero OacceifHa p. ChIpaaphsi COCTaBISAET MPUMEPHO
8,7 % B TOmI.

AHaIOTHYHO W3MEHSAIOTCS  MOTPEOHOCTHP W HEYJOBICTBOPEHHAass TOTPEOHOCTH B BOJE
BojonoTpeOuTeNneil B Oacceitne p. Amynapes (puc. 4). [luk moTpeOHOCTH BO3HHMKACT B HIOJE, JOCTUTAS
3uagennst 13200 mia M° B Mecsn. TeppUTOPHSIMHE ¢ Hambojee BBICOKOH MOTPEOHOCTBIO B BOJE SBISIOTCS
JoivHa 3epaBiiana, mycTeiHsd Kapakywm, a Takxke Iuiomam BOIu3n ApaabcKoro Mopsi.
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B otnuume ot Oacceiina p. Ceipaapbs, HEYJOBICTBOPEHHAS MOTPEOHOCTh B OacceifHe p. AMynaphs
BO3HHKACT Ha BCEil TeppuTOpHH yxe B ampene (puc.S5). Hambomaplime 3HAYCHHS HEYIOBICTBOPCHHOMN
NOTPeOHOCTH, YBEIUYUBAIOUINECS BIUIOTH IO HIOJS, HAOMIOMAIOTCS HA TCPPUTOPUU NMPUTOKOB P. AMyIapbs
(nonmuua p. 3epaBmaH, Kamkanapes). B mepuoa ¢ aBrycra mo okTaOpb HEYIOBIETBOpPEHHAsl MOTPEOHOCTH
HAOIOIaeTCd TOJMBKO Ha BEHIMICYMOMSHYTBIX TEPPUTOPHUAX, a B MEPHUOA C HOSAOPS MO MapT MOTPEOHOCTH
YIOBIETBOPSIETCS.

[ToTpeGHOCTh KOMMYHAJIBHOTO XO3SHCTBA B BOJE COCTAaBIAeT NpuMepHO 10 MiH M® B MeCSIL.
HeynoBIeTBOpEHHAs MOTPEOHOCTH COCTABIISET MPHMEPHO 3,5 MJIH M', BOSHHKAS B TIEPHOA C AIpens IO
OKTAOpPh W MaKCUMaNbHBIMH 3HAdYCHHWSMH B wurone. J[as Bcero OacceifHa pekd HEYIOBIECTBOPCHHAS
noTpeOHOCTh cocTaBisieT 24,9 % Ha roJI0BOI OCHOBE.

CornacHo MoJenu, oO0mMil roJoBoi 00beM CTOKa BOJBI B ApajibCKOE€ MOPE B CPEAHEM COCTaBISACT
14844 mau M® B roz. [Ipu 5TOM CMOJEITHPOBAHHBIC 3HAUECHHS CTOKA IO 0OEMM PEKaM OKA3aIHCh IPUMEPHO
oaMHaKOBEIMH (£ 7200 MiH M°). TloTyueHHbIe JaHHBIE O CTOKAM XOPOIIO KOPPEIUPYIOT C HABGII0NaeMbIMK
3HaUEHHUSMHU €XKETO0HOT0 MPUTOKA BOJABI B ApallbCKOE MOpE.

Ilpoenos docmynnocmu 800HbIX pecypcog na nepuod 2021-2030 u 2041-2050.

IIpu MopenupoBaHMM MpPOrHO3a OBUIM CcleJaHbl CIEAYIOIIUE MPEIOJ0KEHUS: YHCIEHHOCTh
HACeJICHHS, CeIbCKOXO3SHCTBEHHbIC MJIOMATU U MOMYCKH M3 BOAOXPAHUIIHUI OCTAaHYTCS MOCTOSHHBIMH Ha
ypoBHe 2000 r. DT0 OBIIO CHENIAHO C LENbI0 BhIACICHUS d(DPeKTa BIUSHAS U3MEHEHHUS KJIMMaTa OT JAPYTHX
MPUYHH, BIUSIOIMNX HA MOTPEOHOCTh M HEYJOBICTBOPECHHYIO MOTPEOHOCTh B BOJE. BBUIM HCIOIB30BaHbI
st 'MLI, B naHHO cTaThe MpEICTaBICHBI YCPETHEHHBIE 3HAUECHUS.

B bacceitae p. Colpnapbsi ronoBas NOTpeOHOCTh B Boje yBenuuuBaeTcs Ha 3,7 % mo 2041-2050 rr.
(puc. 6). OgHako rogoBas HEYIOBICTBOPEHHAS MOTPpeOHOCTH yBenmmuuBaercs ¢ 8,8 % B 2001-2010 romax mo
34,3 % B 2041-2050 rr. Takoe NOBBINIEHNE OOBSACHSAETCS MOBBIIIEHHEM TEMIEpPaTyphl, NMPUBOJANIMM K
YCUJICHHIO 3BallOTPAHCIHMPALMU M, CIEIOBATENbHO, K YBEIMYCHHUIO HEYJOBIETBOPCHHBIX MOTPEOHOCTEH.
Kpome ToOro, mockoiapKy H3MEHEHHE O0BEMa OCAAKOB HE3HAUYUTEIBHO, 3HAUUTEIHHOE YBEIMYCHUE
HEYJOBICTBOPEHHON MOTPEOHOCTH BBI3BIBACTCS CHIDKCHHEM (OPMHPOBAHUS OOBEMOB CTOKA B BEPXOBBIX
pex.
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ExeromHas mnporHo3upyemas NIOTpeOHOCTH B Bojae B OacceifHe p. Amynpapss k 2041-2050 rr.
yBenuunBaeTcs Ha 4,4 %, a HEyIOBIeTBOpeHHas MOoTpeOHOCTh yBenumunuBaercs ¢ 24,8 % B 2001-2010 romax
mo 48,6 % B 2041-2050 rr. Heckonpko moBbImeHHas moTpeOHOCTH B OacceiiHe p. AMmymapes (4,4 %) mo
CpaBHEHUIO C MOTpeOHOCThIO B Oacceiine p. Ceipaapbs (3,8 %) cBs3ana ¢ 6oyiee BEICOKHMM MPOTHO3UPYEMBIM
TIOBBIIIEHUEM TEMIIEPaTypHhI.

[IporHo3upyemslii CpeTHETOI0BOM CTOK B ApaibcKoe MOpEe YMEHBIIUTCS 10 00euM pekam (puc. 8).
ITpu 3T0M, ecnu ctok p. Celpaapss B nepuoa 10 2041-2050 rr. ymensmutes Ha 10,8 %, To cTok p. AMyaapbs
yMeHbuTcs Ha 38,3 %.
Annual outflow into Aral Sea mean 5 GCMs
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BwiBoapl. B nanHOl paboTe ocyliecTBieHa MOMNBITKA CMOJEIHUPOBATh W3MEHEHHS IOTPEOHOCTH U
HEYJOBICTBOPCHHON MMOTPEOHOCTH B BOJE OCHOBHBIX BOJOMOTPEOUTENECH — CEIbCKOI0 XO3SCTBA U
KOMMYHAJIBHOT'O BOJOCHA0XEHUS - B peruoHe OacceitHa Apambckoro mops. PaspaboTka, xamuOpoBka u
OIIEHKa JIOCTOBEPHOCTH MOJEIH TOMOXET OIEHHTHh M3MEHEHUS JOCTYITHOCTH BOJHBIX PECypCOB, a TaKKe
OIIIMU pacHpeleNieHUs] U YIpaBlIeHUS STUMH TPaHCTPAHMYHBIMU PEKaMH C YYETOM BIIMSHUS HM3MCHEHUS
KIIIMAaTa Ha BOJHBIE PECYPCHI B PETHOHE.

Orenka MporHo3a MOJIETH MOKa3aaa BEICOKYIO JOCTOBEPHOCTh. CIIPOTHO3MPOBAHHBIN OO 00beM
TOJI0BOTO CTOKA B HUXKHEM TE€UEHUU cOKpaTuTcs Ha 22-28 % mo p. Celpaapbs u Ha 26-35 % no p. Amynapbs
K 2050 rogy. 3HaunTenpHOE yMEHbIIEHUE cTOKa (45 %) oXumaeTcs B TEUCHHE JIETHUX MECSIEB B 000UX
Oacceitnax pek. Exerogno motpedHocts B Boae k 2050 romy B Gacceitre p. Ceipmapsst yBenuautcs Ha 3,0-
3,9 %, B Oacceitne p. Amynapes Ha 3,8-5,0 %. Exeromgnas HeyJIoBIIeTBOpEHHAs MOTPEOHOCTH B OacceiHe p.
Ceipaapes yBenuunres ¢ 8,8 % B HacTosmee BpeMs 1o 31,6-39,7 % B 2050 roxy, B Gacceline p. AMyIapbu ¢
24,8 % no 45,8-54,5 %.
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