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Climate change in Uzbekistan

Change of mean annual temperature in Uzbekistan
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. . .. Change of annual sums of precipitation in Uzbekistan
» There are significant variations

of precipitation under their slow
tendency to increasing.

» The complicated reaction of
runoff forming zone and runoff
dissemination zZone to the recent
climate changes and
anthropogenic impacts takes
place.
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Climate scenario design for Uzbekistan
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Metodology IPCC :

»Application of MAGICC: selection of the emission scenarios from IPCC
SRES storylines

»Application of SCENGEN: analysis of model’s uncertainty over the region
and selection of the appropriate GCMs

»Application of statistical downscaling method:

Creation of archive in grid points based on observation data (area averaged
anomalies are considered as best forecasts of selected GCM).

Construction of regression equations between data in grid points and
station data.



Climate scenario design for Uzbekistan
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For construction of
regional climate scenarios
it is necessary to use GHG

(greenhouse gases)
scenarios.
A1(A1B,A1T,A1Fl), A2, B1,
B2 GHG scenarios are
describing various variants
of social and economic
development.

A1, A2 — the scenarios
describing a situation,
when preference to global
priorities,

B1, B2 — regional

B1. The emphasis is on global solutions to economic, social and
environmental sustainability.



Climate scenario design for Uzbekistan
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J1J151 OLIEHKH 02KHUIaeMbIX
U3MEHEHUHN MeCAYHbIX
TeMIIepaTyp BO3ayxa v
0CaIKOB ObLJIU BHIOPAHBI
mectb GCM moaeneu

Six GCM models had been

chosen for an estimation of
expected changes of monthly
air temperatures and
precipitation

BoiBoa:

YcpeaHenue psiaa Moaesien
M03BOJIsIeT YMEHbIIUTh
HeOoIpe/eJICHHOCTh CIeHAPUEeB

Conclusion:

Averaging of outputs by a few
models allows to reduce
uncertainty of scenarios



BruiBoabI

® Jls1 TpoBeICHHS OIICHKHM BO3JICHCTBUS M3MEHEHUSI KJIMMaTta B Y30€KHCTaHE MpeaiaraeTcs
HCIIOJIb30BaTh PETMOHAJIbHBIE KIIMMATUUECKHUE CIIEHAPUH, IOCTPOCHHBIE B COOTBETCTBUHU CO
cueHapusMu 3muccuu A2 (HebsaronpusaTHeii ) U B2 (ymMepeHHbIi).

Ha 6mmxuecpounyto (2030) u cpeanecpounyro (2050) mepcreKTUBBI pa3andms B 0KUIAEMbIX
M3MEHEHUSIX TeMIepaTyphl OyayT HeBeluKH, a K 2080 rogy Bo3pacrtyT.

Conclusions

It 1s supposed to use the regional climate scenarios are based upon emission scenarios A2
(unfavorable) and B2 (moderate) to assess climate changes in Uzbekistan.

The air temperature changes will be insignificant for short-term (2030) and middle-short (2050)
perspectives but go up by 2080.

The expected air temperature changes by A2, B2 scenarios for

Uzbekistan
A2 B2
by 2030 about 1.0-1.5 1.6-1.8
by 2050 about 2.0-2.6 2.3-2.6

by 2080 about 3.9-4.5 3.2-3.6




- The river flow is concentrated in the

S ( s%tpar-nara AF two largest transboundary rivers:

bawsaly g digan the Amudarya (78.5 km3 per year)

KAZAI “ and Syrdarya River (37.1 km3 per

| ‘ year),

which run down from the mountains to
the plains, cross the deserts and

flow into the Aral Sea
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Methodical approach to the assessment of climate changes
impact to the rivers runoff

SNOW COVER The degree of the impact the expected
FORMATION climate changes to the river run-off in
AEEEE— region can be assessed with help of the
- Melting water and mathematical models of run-oft forming
rain

contribution

SET OF THE MODELS



System AISHF
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An automated information system of runoff formation has been developed
for practical application of the mathematical models of runoff formation



Climate change impact on water resources of Aral See Basin

The complicated reaction of runoff forming zone and runoff dissemination zone

to the recent climate changes and anthropogenic impacts takes place.
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Seasonal snow plays a key role in the feeding of
the rivers in the Aral sea basin. Some reduction
snow supplies in the basins most of all rivers is
observed
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Sources of the mountain

rivers feeding:
a seasonal snow cover
melting,

historical accumulation of
ice and firn in the glaciers,
rains are very sensitive to

change of climatic
parameters




CHANGES OF THE PAMIR-ALAY GLACIATION EXTENT IN
THE 2nd PART OF XX CENTURY

During 1957 — 1980 the Pamir-Alay glaciers lost 113 km3 (19%) of their
water supplies. The lost raised up to 14% more of supplies by 1957.

Glaciers lost will be increased to 10% more of the initial supplies by 2020-
25.

* Glaciological
observations were run
in the runoff formation
zones since 1957.
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*The glaciological
observations were

practically stopped
during last 10-15 years.
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Glaciers are the single source of pure water in Central Asia



Reduction of the glacier area in the separate river basins

Currently only the separate glacial

areas are estimated on the base of 5592
satellite information
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Climate change impact on water resources of Aral See Basin

2030

D k-2 aHrapaH oK paﬁor—l

BaccelH pekr HapbiH

Petr depraHckoro xpe 6Tal

%o OT HOPMbI k1 Anaiickoro xpe6Te|

v -30% | BaccelH pekn 3epaBlleH

v -20%
v -10% | BacceliH peku KadupHurad
A 10%
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BaccerH pekk Baxw

2050

% OT HOPMBI

¥ -30%
v -20%
v -10%
A 10%

Just cuenapus A2 k 2030
roay a daccemHax
Amynapsu u Coipaapbu
CylIeCTBEHHBIX
U3MEHECHUU BOAHBIX
PecypcoB He 0KUIACTCH .
The significant water
resources changes are not
expected by 2030 per A2
scenario.

K 2050 rony B0O3MO:KHO
COKpauieHue 600HbIX
pecypcoe no éacceiny
pexu Amyoapvu na 10-
15%. 1lo DacceitHy peku
Coipaapbu BO3MOKHO
coxkpamenue Ha 2-5%.
Water resources decrease
up to 10-15% for
Amudarya and up to 2-5%

for Syrdarya by 2050 is
expected



1961-1990 . [ <100

OueHKa BOAHbIX pecypcoB 6a3upyeTcsi Ha

.“ | 100 - 200 cueHapusax n Mmogensx, B COOTBeTCTBUU C
Base norm E 200 - 300 KOTOpPbIMW paccMmaTpuBaeTcs pe3ynbTaT
' - 300 - 400
I 400 - 500 Water resources

B c0-100 assessment is based on
Il 1000-2000  scenarios and models in
accordance with which
results are considered.

2016-2045 <100
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Oobuwue meHoeHyuU UZMEHEHUS 0CAOKOB:

General tendencies in the
precipitation changes:

2030

*Cokpauienue 30Hbl, 20€ Cymma 0caodkoe dyoem

menee 100mm o

o Zone reduction where totalized
precipitations will be less than 100
mm.

5 N N . *Bo3moscHo yeenuuenue 0cadkoe na pagHuHax Yzoexkucmana Ha 5-15%.
genuYeHue 30Hbl, 20€ CYMMA 0CAOK08 em . . . .
g g Precipitation growth might be made up 5-15 % on the
om 100 - 200mm. . .
plains of Uzbekistan.

* Zone expans ion where tOtalized *B 2opnbix paiionax uzmeHnenue 0caokos 6oee oughghepenyuposano u 3agucum om

precipitations will be in 100 -200  .¢14pus Precipitation changes are movre differential and

mm. are strictly depended on scenarios for mountainous
regions



% OT HOPMEI

Climate change impact on water resources of Aral See Basin
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2050

IIo yciioBusiM cueHapus
B2 x 2030, 2050 ronam
0/KM/IACTCH YBeJIUYCHHE
0CA/IKOB B 30HE
(popmupoBanus

2ITO NPUBOAUT K

COXPAHEHHUIO
COBPEMEHHOI0 CTOKA
PeK WM JIa)Ke K ero
YBEJIMYEHHUIO B
0acceliHaX OTJeJbHBIX
peK.

Increase of
precipitation in a zone
of runoff formation is

expected per scenario
B2 by 2030, 2050 . It

™ will keep the current

run-off as unchanged
for most of all river
basin or even increase
run-off for some
particular rivers.



Climate change impact on water resources of Aral See Basin

Our preliminary calculations
have shown:

» There is tendency to
decreasing of the snow
supplies;

» Glaciers continue to be
reduced with rates of 0,2 % -1
% one year;

»Increase of the evaporation in
river basins;

» Growth in the variability of
the precipitation and
intensification of all factors for
the years with drought

» With the further increase of
air temperatures the river
runoff decreases.
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»Rivers of Amu Darya river basin and
small rivers are more sensitive to
warming climate

> It is expected that runoff variability of
all basins will go up.




Climate change impact on water resources of Aral See Basin

BbiBOoAbI:

Takum 00pa3om, HM OAMH U3 PACCMOTPEHHBIX KJIUMATHYECCKHUX ClIECHAPUEB,
oTpaKal0IIUX «MOTCINVICHUEC KIIUMaTa», HC MIPECANOJdAracT YBCJINIYCHUSA
pacmojiaraeMbIX BOJAHBIX PeCYpPCOB.

O;KmlaeMoe INOBBINICHUEC UCITAPSACMOCTH B YCJIOBUAX ITOTCIVICHUA YBC/IUYUT
IIOTEPH BOJAbI B 30HAX OPOIICHUHA, YTO HOTpeﬁyeT AOIIOJTHUTCJIBbHBIX 3aTparT
BO/1bI.

IIpu cymecTByOLIed B HACTOSIIEE BpeMs CUTyallUd B OPOLIAeMOM
JeMuie1€/Jinu, NISMCHCHUC KJIMMAaTa H€H36€)KHO IIPUBECACT K YCHUJICHHUIO BOAHOI'O

nepuuurTa

Conclusion:

Thus, none of the considered climatic scenarios of « warming of a climate »,
does not assume increase in available water resources.

Expected increase of evaporation under conditions of climate warming will
increase losses of water in the irrigated areas that will increase water demand
there.

Climate change will increase of water deficit for irrigation needs under current
situation in irrigation.



Thank you for attention




