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K  K  -- coefficient reservoir influences on coefficient reservoir influences on 
i ti tenvironmentenvironment

Si  Si  -- area of the territory under influences of reservoir, sq.      area of the territory under influences of reservoir, sq.      
kmkmkmkm

SSoioi –– area of basin, sq. kmarea of basin, sq. km



Average monthly temperatures of Vakhsh River Average monthly temperatures of Vakhsh River 
water before and after building of the Nurekwater before and after building of the Nurekwater before and after building of the Nurek water before and after building of the Nurek 

reservoirreservoir
RiverRiver--
H d t P i dH d t P i d M thM thHydropost                Periods    Hydropost                Periods    MonthMonth

II IIII IIIIII IVIV VV VIVI VIIVII

Vakhsh                       Vakhsh                       19461946--
Tutkaul                       Tutkaul                       1967           21967           2..6     46     4..33 77..66 1111..00 1212..88 1414..33 1515..00

VakhshVakhsh 19671967--Vakhsh                       Vakhsh                       19671967--
Sariguzar                    Sariguzar                    1971           21971           2..0     40     4..00 88..11 1111..55 1313..22 1414..44 1515..00

Vakhsh                       Vakhsh                       19721972--
Sariguzar Sariguzar 1980           51980           5..4    34    3..99 55..55 1010..00 1313..00 1414..99 1515..99

DifferenceDifference --33..4   04   0..11 22..66 11..55 00..22 --00..55 --00..9 9 



MidMid--monthly temperature before monthly temperature before 
d f b ildi f h N k HPSd f b ildi f h N k HPSand after building of the Nurek HPSand after building of the Nurek HPS



The concept Central Asia (the formerThe concept Central Asia (the former name is Middle Asia and name is Middle Asia and 
Kazakhstan) that is used nowadays includes the republics of CIS: Kazakhstan) that is used nowadays includes the republics of CIS: 
Kazakhstan Kyrgyzstan Tajikistan Turkmenistan and AfghanistanKazakhstan Kyrgyzstan Tajikistan Turkmenistan and AfghanistanKazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Afghanistan. Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Afghanistan. 
Hydrographically the Central Asia Region (CAR) is distinguished as Hydrographically the Central Asia Region (CAR) is distinguished as 
the Aral Sea basin, which in its turn consists of two basins the Aral Sea basin, which in its turn consists of two basins –– thethe
S d d h A d RiS d d h A d RiSyrdarya and the Amudarya Rivers.Syrdarya and the Amudarya Rivers.



Surface water resources of  the Aral Sea basinSurface water resources of  the Aral Sea basin

Th A l STh A l S

CountryCountry
The Amudarya The Amudarya 

River basin,River basin,
kmkm33/year/year

The Syrdarya River The Syrdarya River 
basin, kmbasin, km33/year/year

The Aral Sea The Aral Sea 
basinbasin

kk 33// %%kmkm /year/year kmkm33/year/year %%

KazakhstanKazakhstan —— 4,504,50 4,504,50 3,93,9

KyrgyzstanKyrgyzstan 1,901,90 27,427,4 29,3029,30 25,325,3

TajikistanTajikistan 62,962,9 1,11,1 64,0064,00 55,455,4

TurkmenistanTurkmenistan 2,782,78 —— 2,782,78 2,42,4

UzbekistanUzbekistan 4 704 70 4 144 14 8 848 84 7 67 6UzbekistanUzbekistan 4,704,70 4,144,14 8,848,84 7,67,6

AfghanistanAfghanistan 6,186,18 —— 6,186,18 5,45,4

CACA 78 4678 46 37 1437 14 115 6115 6 100 0100 0CACA 78,4678,46 37,1437,14 115,6115,6 100,0100,0



Principal spheres used of  water resources Principal spheres used of  water resources 
in Central Asiain Central Asiain Central Asiain Central Asia

Hydroelectric engineeringHydroelectric engineeringIrrigationIrrigation

1 9 9 01 9 9 0
Total area Total area Total capacity of  all Total capacity of  all 

irrigated landsirrigated lands electric power stationelectric power station

8.8 mln. ha8.8 mln. ha 37.8 mln. kWt37.8 mln. kWt



Unfortunately all these impressive results led to the Unfortunately all these impressive results led to the 
same great negative consequences. Intensity of  same great negative consequences. Intensity of  

processes of  ecological equilibrium violation in the processes of  ecological equilibrium violation in the 
region, which especially became apparent in the Aral region, which especially became apparent in the Aral eg o , w c espec a y beca e appa e t t e aeg o , w c espec a y beca e appa e t t e a

Sea zoneSea zone

intensity of  processes of  the ecological equilibrium intensity of  processes of  the ecological equilibrium y p g qy p g q

desertificationdesertification

salinization salinization 

water qualitywater qualityq yq y

Ecological disaster  of  the Aral Sea zoneEcological disaster  of  the Aral Sea zone



One is actual problems of  modernity is Global One is actual problems of  modernity is Global 
Climate Change and adequate   behavior of  the each Climate Change and adequate   behavior of  the each 
component of  ecosystems to this change. For the component of  ecosystems to this change. For the 
Tajikistan 93% territory which is occupied by Tajikistan 93% territory which is occupied by 
mountains and which characterized by availabilitymountains and which characterized by availabilitymountains and which characterized by availability mountains and which characterized by availability 
more 8500 glaciers by the total area of  8476.2 kmmore 8500 glaciers by the total area of  8476.2 km22, or , or 
about 6% of  all territory of  the Republic question about 6% of  all territory of  the Republic question % y p q% y p q
influences of  Climate change on the glaciers state very influences of  Climate change on the glaciers state very 
important.important.
This problem very actual also in regional scale for This problem very actual also in regional scale for 
other countries of  the Central Asia Region: other countries of  the Central Asia Region: 
K kh t U b ki t K t T k i tK kh t U b ki t K t T k i tKazakhstan, Uzbekistan, Kyrgyzstan, Turkmenistan Kazakhstan, Uzbekistan, Kyrgyzstan, Turkmenistan 
and Afghanistan.and Afghanistan.



CliCliClimateClimate

R li f d li t t i f t d t i iR li f d li t t i f t d t i iRelief and climate are two main factors    determining Relief and climate are two main factors    determining 
for­mation of natural environments and water for­mation of natural environments and water 

f T jiki tf T jiki tresources of Tajikistan resources of Tajikistan 



One of basic characteristics of change of a climate One of basic characteristics of change of a climate 
the temperature and precipitations arethe temperature and precipitations are influences influences 

on formation of snow and ice reserveson formation of snow and ice reserves

The data analysis of air temperature and The data analysis of air temperature and 
precipitations demonstrates, that the climate of precipitations demonstrates, that the climate of 

Tajikistan is subject of influence of global changesTajikistan is subject of influence of global changesTajikistan is subject of influence of global changes, Tajikistan is subject of influence of global changes, 
but also has the own featuresbut also has the own features



GlaciationsGlaciations

One of the main natural potentials of Tajikistan isOne of the main natural potentials of Tajikistan isOne of the main natural potentials of Tajikistan is One of the main natural potentials of Tajikistan is 
the pres­ence of large resources of sweet water. A the pres­ence of large resources of sweet water. A 

b f l i d b kb f l i d b kgreat number of glaciers and snow banks serve as great number of glaciers and snow banks serve as 
natural accumulators of this water. The melt natural accumulators of this water. The melt 

waters of glaciers and never fields make 25 % of a waters of glaciers and never fields make 25 % of a 
volume of the rivers flow of Tajikistanvolume of the rivers flow of Tajikistanvo u e o the ive s ow o Taji istavo u e o the ive s ow o Taji ista



Gl i f Gi iGl i f Gi i Y k h l iY k h l i

Gissar MountainsGissar Mountains

Glacier of Gissar mountains Glacier of Gissar mountains -- Yakarcha locate in Yakarcha locate in 
high Maykhura rivers, the right making Varzob high Maykhura rivers, the right making Varzob 
river which are flowing down from a southern river which are flowing down from a southern 

slope of Gissar mountains. slope of Gissar mountains. s op o ss o s.s op o ss o s.

Yakarcha glacier is northeast exposition in length Yakarcha glacier is northeast exposition in length 
of 1.5 km and the area 0.9 kmof 1.5 km and the area 0.9 km22. Height of the . Height of the gg

tongue is 3800 m, firn lines tongue is 3800 m, firn lines -- 3940 m, the 3940 m, the 
i t f l ii t f l i 4160 l f4160 l fmaximum part of glacier maximum part of glacier -- 4160 m; volume of a 4160 m; volume of a 

glacier 23 mln.mglacier 23 mln.m33..



As appeared, for 18 years (the previous shooting As appeared, for 18 years (the previous shooting 
was in 1988) the glacier Yakarcha has notwas in 1988) the glacier Yakarcha has notwas in 1988) the glacier Yakarcha has not was in 1988) the glacier Yakarcha has not 
changed almost. Global warming was not changed almost. Global warming was not 

reflected almost in itreflected almost in it



GlacierGlacier HGPHGP (received(received thethe namename inin honourhonour ofof thethe
HydrographicHydrographic party)party) lieslies onon
northernnorthern slopeslope ofof GissarGissar mountainsmountains
inin thethe riverriver basinbasin ofof SaritagSaritag
(Iskaderkul(Iskaderkul lake)lake) TheThe lengthlength ofof aa(Iskaderkul(Iskaderkul lake)lake).. TheThe lengthlength ofof aa
glacierglacier ofof 11..1616 kmkm,, averageaverage widthwidth ofof

2200..4747 kmkm,, thethe areaarea 00..5454 kmkm22,, beginsbegins
itit atat heightheight ofof 38203820 mm,, comescomes toto anan
endend atat heightheight ofof 35203520 mm aboveabove seasea
levellevellevellevel



44-- 1212,, August,August, 20062006 thethe secondsecond expeditionexpedition
surveyedsurveyed glaciersglaciers inin ZerafshanZerafshan KaratagKaratag basinbasin..
ForFor lastlast 1616 yearsyears ((19901990 -- 20062006 years)years) aa glacierglacier hashasyy (( y )y ) gg
recededreceded onon 3535--5555 mm annuallyannually thethe averageaverage itsits
speedspeed hashas mademade aboutabout 33 mm perper yearyear thoughthough ininspeedspeed hashas mademade aboutabout 33 mm perper yearyear thoughthough inin
thethe eightietheightieth yearsyears ofof thethe lastlast centurycentury itit hashas mademade
aboutabout 88 mm annuallyannually.. ShootingShooting ofof aa crosscross--sectionsection
structurestructure hashas shownshown thatthat thethe glacierglacier hashas notnotgg
changedchanged almost,almost, andand recedesrecedes onlyonly fromfrom aa finalfinal
partpartpartpart



character of variability of a drain of the river Vakhsh for the period 1932character of variability of a drain of the river Vakhsh for the period 1932--20042004
which demonstrated that at very big variability of an obvious trend of volume of a drain of which demonstrated that at very big variability of an obvious trend of volume of a drain of 
the river Vakhsh it is not observed. Within 75 years of supervision change of volume has the river Vakhsh it is not observed. Within 75 years of supervision change of volume has y p gy p g
made a full cycle and has returned to an initial point. Moreover, the possible changes of a made a full cycle and has returned to an initial point. Moreover, the possible changes of a 
river drain connected with change of a climate as show direct supervision, are shown in the river drain connected with change of a climate as show direct supervision, are shown in the 
form of the phenomena favorable economic activities. The researches lead to Tajikistan, form of the phenomena favorable economic activities. The researches lead to Tajikistan, 
including calculations on special mathematical models have shown, that an end result of including calculations on special mathematical models have shown, that an end result of 

13 84815

g pg p
change of a climate the order with change of volumes of a drain will be increase in quantity change of a climate the order with change of volumes of a drain will be increase in quantity 
of atmospheric precipitation. of atmospheric precipitation. 
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The main area of glaciations is in mountains of NorthThe main area of glaciations is in mountains of North--West West 
Pamir  the center of which  is  Fedchenko glacier Pamir  the center of which  is  Fedchenko glacier -- the the 
largest mountain glacier in the world largest mountain glacier in the world 

L n thL n th 77 km77 km

Characteristics of  Fedchenko glacierCharacteristics of  Fedchenko glacier

LengthLength 77 km77 km

AverageAverage widthwidth 2,5 km2,5 km

MaximalMaximal widthwidth 5 km5 km

Ar ith ll trib t riAr ith ll trib t ri 652 km652 km22Area with all tributariesArea with all tributaries ~ 652 km~ 652 km22

IceIce thicknessthickness ~1 km~1 km



By 1988 the Fedchenko glacier step back more than By 1988 the Fedchenko glacier step back more than g pg p
on 500 m and has decreased on the area 4 kmon 500 m and has decreased on the area 4 km22. . 
Average speed of step back of the Fedchenko Average speed of step back of the Fedchenko g p pg p p
glacier for the XX century made 10glacier for the XX century made 10--12 meters per 12 meters per 
year Its bottom part for the space of nineyear Its bottom part for the space of nineyear. Its bottom part for the space of nine year. Its bottom part for the space of nine 
kilometers subsides; it was broken with numerous kilometers subsides; it was broken with numerous 

kkcracks. cracks. 



Only for forty years from  mountainOnly for forty years from  mountain
range of Academy of Sciences, Zaallay and  range of Academy of Sciences, Zaallay and  
Kaindi have disappeared 14 not large Kaindi have disappeared 14 not large 

glaciers the general area of 7,6      glaciers the general area of 7,6      
kmkm22.Average speed of movement of glacier in.Average speed of movement of glacier in
connection with loss of  weight has connection with loss of  weight has 

decreased from 72 up to 69 sm daily. In total decreased from 72 up to 69 sm daily. In total pp
for 20for 20--th century th century 

the  glacier has lost about 12the  glacier has lost about 12--15 km15 km33 ice.ice.



TheThe nextnext expeditionexpedition onon glacierglacier FedchenkoFedchenko hashas beenbeen
organizedorganized inin September,September, 20062006 afterafter anan eighteeneighteen--yearyear
breakbreak.. ItIt waswas observed,observed, thatthat glacierglacier FedchenkoFedchenko continuescontinuesbreakbreak.. ItIt waswas observed,observed, thatthat glacierglacier FedchenkoFedchenko continuescontinues
toto bebe reducedreduced nonnon--uniformlyuniformly withwith speedspeed ofof 88--1010 metersmeters
p rp r rr II thth i hti thi hti th rr ff thth t ti tht ti th t rt rperper yearyear.. InIn thethe eightietheightieth yearsyears ofof thethe twentiethtwentieth centurycentury
thethe glacierglacier reducedreduced onon twentytwenty metersmeters perper yearyear.. OnOn aa crosscross--
sectionsection structurestructure inin sevenseven kilometerskilometers thethe glacierglacier isis higherhigher
thanthan tonguetongue settlessettles 11,,55 metersmeters annuallyannually thoughthough twentytwenty
yearsyears agoago intensityintensity ofof subsidencesubsidence mademade 22,,00 -- 22,,55 metersmeters
perper yearyearpp yy



Cross section change of the profile No.4 Cross section change of the profile No.4 
Fedchenko glaciersFedchenko glaciers



East PamirEast Pamir

TheThe degradationdegradation ofof thethe glaciersglaciers onon EastEast PamirPamir inin
connectionconnection withwith coldcold climateclimate occursoccurs lessless intensivelyintensively thanthan
inin otherother mountainmountain areasareas ofof thethe countrycountry.. TheThe observationobservation
ofof 20052005 yearyear havehave shownshown thatthat tonguetongue ofof thethe AkbaytalAkbaytalofof 20052005 yearyear havehave shownshown thatthat tonguetongue ofof thethe AkbaytalAkbaytal
glacierglacier sincesince 19861986 hashas recededreceded onon 1515 mm andand itsits rightright
b db d AA i ii i ff d i id i iboardboard onon 4040 metersmeters.. AverageAverage intensityintensity ofof deviationdeviation
makesmakes 11--22 mm perper yearyear.. InIn areaarea ofof thethe SarezSarez LakeLake fivefive
smallsmall glaciersglaciers havehave completelycompletely disappeareddisappeared.. InIn totaltotal forfor
secondsecond halfhalf ofof lastlast centurycentury glaciersglaciers ofof MurgabMurgab riverriver basinbasinsecondsecond halfhalf ofof lastlast centurycentury glaciersglaciers ofof MurgabMurgab riverriver basinbasin
havehave thawingthawing almostalmost onon 3030--4040%%..



InIn thethe basinbasin ofof thethe ObikhingoyObikhingoy riverriver glacierglacier
GarmoGarmo isis oneone ofof basicbasic glaciersglaciers whichwhich isis strongstrongGarmoGarmo isis oneone ofof basicbasic glaciersglaciers whichwhich isis strongstrong
morainesmoraines andand continuescontinues toto thawthaw intensively,intensively,
breakingbreaking upup onon separateseparate blocksblocks ForFor thethe periodperiodbreakingbreaking upup onon separateseparate blocksblocks.. ForFor thethe periodperiod
19321932--20072007 yearsyears thethe glacierglacier GarmoGarmo hashas recededreceded
onon 77 kmkm thatthat isis thethe mostmost significantsignificant reductionreductiononon 77 km,km, thatthat isis thethe mostmost significantsignificant reductionreduction
amongamong largelarge glaciersglaciers ofof thethe CentralCentral AsiaAsia (up(up toto
100100 mm perper year)year)100100 mm perper year)year)

Degradation of the Garmo Glacier.



 In 2000  Desinov and Konovalov(2007) by decoding In 2000  Desinov and Konovalov(2007) by decoding 
of images from satellite Landsat ETM+  it has been of images from satellite Landsat ETM+  it has been 
certain the area of the Muksu River basin a glaciation certain the area of the Muksu River basin a glaciation 
and by comparison of these results with data of the and by comparison of these results with data of the 
Sh t ik (1997) it h d f ll i l iSh t ik (1997) it h d f ll i l iShetnikov (1997) it has done following conclusions: Shetnikov (1997) it has done following conclusions: 

 during all interval of longduring all interval of long--term supervision steady term supervision steady 
r d ti f t t l r f l i ti i th M kr d ti f t t l r f l i ti i th M kreduction of a total area of a glaciation in the Muksu reduction of a total area of a glaciation in the Muksu 
river basin is marked. Average rate of degradation of river basin is marked. Average rate of degradation of 
the sizes of glaciers per 1980the sizes of glaciers per 1980--2000 has increased in2000 has increased inthe sizes of glaciers per 1980the sizes of glaciers per 1980 2000 has increased in 2000 has increased in 
comparison with the previous interval of time;comparison with the previous interval of time;
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