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Geographical position of TajikistanGeographical position of Tajikistan
Tajikistan is Tajikistan is 
situated in situated in 
mountain region mountain region 
of Central Asia. of Central Asia. 

AmudaryaAmudarya river river 
basin runoff is basin runoff is 
formed here. formed here. 

Orographical Orographical 
barrier to air barrier to air 
streams.streams.



Air temperatureAir temperature

• Repeatability of days with 
temperature> 40°C at Aivadj
station

The amount of days with 
temperature higher then 40°C 
increases in all flat areas 

• Annual air temperature aberration.

Growth of mid-annual air 
temperature is observed on the 
territory. The temperature has 
increased by 2,2°C in southern 
valleys and by 0,4°C in high 
mountains for the period of 75 
years.
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PrecipitationPrecipitation

Average annual Average annual 
precipitation trendprecipitation trend

The trend shows that for The trend shows that for 
60 years precipitation 60 years precipitation 
have increased in have increased in 
southern valleys by 3 mm southern valleys by 3 mm 
(Kurgan(Kurgan--Tube), in higher Tube), in higher 
located Hissar valley by located Hissar valley by 
39 mm (Dushanbe), in 39 mm (Dushanbe), in 
mountains of Hissar range mountains of Hissar range 
by 109 mm (Kharamkul), by 109 mm (Kharamkul), 
and in high mountains of and in high mountains of 
Pamir (Fedchenko) by 322 Pamir (Fedchenko) by 322 
mmmm
Average amount of cases Average amount of cases 
with rain shower varies with rain shower varies 
from 0,1 to 6 days per from 0,1 to 6 days per 
year on the territory. year on the territory. 
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Kurgan-Tube Fedchenko Dushanbe
Fedchenko trend Dushanbe trend Kurgan-Tube trend

Level H (m Level H (m a.s.la.s.l.).) 426 426 803 803 2800 2800 4169 4169 

YearYear KurganKurgan--TubeTube DushanbeDushanbe KharamkulKharamkul FedchenkoFedchenko

1930 1930 288288 635635 12751275 10491049

1990 1990 291291 673673 13841384 13711371

Delta mmDelta mm/60 /60 yearyear 33 3939 109109 322322

Delta mmDelta mm/1 /1 yearyear 0,050,05 0,650,65 1,821,82 5,375,37



GLACIAL COVERGLACIAL COVER

a. Fedchenko glacier margin 
change (1933-1990)

b. Skogach glacier margin 
change (1960-1990)

c. Rama glacier margin
change (Zeravshan valley) 
(1926-1986)

EditionEdition Data sourceData source Data for the Data for the 
periodperiod

GlacierGlacier Area, km2Area, km2

Catalogue of glaciers of the USSR, Catalogue of glaciers of the USSR, 
19691969--19801980

air imagesair images 1950 1950 -- 19601960

before 1980before 1980

before 1980before 1980

8476,28476,2

Atlas Atlas ««Natural resources of Tajik Natural resources of Tajik 
SSR SSR »», 1983, 1983

space imagesspace images

84928492

87458745
90099009

7979,27979,2

World atlas of snow and ice World atlas of snow and ice 
resources, 1997resources, 1997

all dataall data

A.S. A.S. SchetinnikovSchetinnikov (1998) ((1998) (PamirPamir--
AlayAlay glaciers)glaciers)

all dataall data 1957 1957 -- 19801980

Published data on 
glaciers of 
Tajikistan.

This edition uses 
data obtained for 
the period from 
1957 to 1980 

Change of some glaciers’ margins

There are 
single facts on 
separate 
glaciers retreat.

The reasons of 
such reduction 
are not clear.



Change of water stocks in snow in Pamir Change of water stocks in snow in Pamir 
(Fedchenko (Fedchenko glgl.) and Hissar range (.) and Hissar range (AnzobAnzob pass)pass)

•In Hissar range water stock 
in snow has reduction 
(Anzob pass)

•In Pamir glaciation area 
water stock in snow has 
increased (Fedchenko gl.) 
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Thus, there is no real estimation of glaciation in this area for 27 years. 
Inaccessibility of the area, poor scientific and economic potential do not 
allow investigating glaciation and snow cover with usual methods. 

Use of remote researching methodology is necessary.



RunoffRunoff
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About 80 % of Amu-Darya 
river basin runoff, which fills 
up Aral Sea, is formed on 
the territory of Tajikistan. 

Across Hissar range and 
Pamir mountain areas, no 
water discharge tendency 
was observed (Dagana and 
Khorog accordingly). 

There are data gaps from 
one year in Dagana to 
three years in Khorog. 

Annual Vakhsh river runoff 
has increased after 1990.
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Soil typesSoil types
Due to mountain relief 
and high-altitude 
zonality the territory is 
characterized by vast 
soil variety. 

There is little space for 
agricultural cultivation 
because of mountain 
relief. 

Valleys are mainly 
located in droughty zone 
therefore irrigated 
agriculture is of much 
importance. 



Mudflows formation during the yearMudflows formation during the year

For the period of 1961-
1990 increase of number 
of days with catastrophic 
mudflows by 50-60 % 
has been observed. In 
1993 and 1998 
mudflows destroyed 
some economy objects 
(Rogun HEP dam which 
is under construction, 
roads, houses in some 
districts) and caused 
huge damage.

The greatest mudflow 
activity during the year is 
marked in May and that 
is related to maximum of 
shower precipitation 
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Mountain lakesMountain lakes
There are many mountain lakes on the territory which were formedThere are many mountain lakes on the territory which were formed by by 
earthquakes and surging glaciers. Climate change causes interrupearthquakes and surging glaciers. Climate change causes interruption of tion of 
these systems balance. The probability of disaster mudflows as athese systems balance. The probability of disaster mudflows as a result result 
of natural damsof natural dams’’ breakout is high.breakout is high.

Sarez lake average 
annual level change. 

Level increase 
speed - 18.5 
cm/year. Level 
annual fluctuations -
25 m. 

Dam crest minimal 
height - 3310 m 
a.s.l. 

Water bulk in the 
lake - about 17km3



Soil erosionSoil erosion

About 90 % of soil, used for agricultural purposes, 
is influenced by erosive processes.
41 % of the territory of the country is influenced 
by water erosion. 
80 % of irrigated lands, basically newly reclaimed 
(are used no more than 30-40 years), are 
influenced by irrigational erosion. Soil which has 
been reclaimed during a long period is poorly 
influenced by irrigational erosion.

For example, in Yavan valley 80 % of gullies had 
appeared after beginning of reclamation (1965 г). 
General extent of gullies has made 56 km, and 45 
km out of them were formed at modern period. 
Before reclamation gullies density did not exceed 
1 unit/km2, and now it makes 40-50 units/km2. 
Depth of gullies reaches 25 m, with width up to 
100 m.

Gullies amount change after beginning 
of Yavan valley reclamation

Gullies.

0

5

10

15

20

25

30

35

Before reclamation After reclamation

N
um

be
r 

of
 g

ul
lie

s 
/ k

m
²

About 90 % of soil, used for agricultural purposes, 
is influenced by erosive processes.
41 % of the territory of the country is influenced 
by water erosion. 
80 % of irrigated lands, basically newly reclaimed 
(are used no more than 30-40 years), are 
influenced by irrigational erosion. Soil which has 
been reclaimed during a long period is poorly 
influenced by irrigational erosion.

For example, in Yavan valley 80 % of gullies had 
appeared after beginning of reclamation (1965 г). 
General extent of gullies has made 56 km, and 45 
km out of them were formed at modern period. 
Before reclamation gullies density did not exceed 
1 unit/km2, and now it makes 40-50 units/km2. 
Depth of gullies reaches 25 m, with width up to 
100 m.



StalinizationStalinization
Salinization areas Salinization areas 
according to according to 

1968 (1968 (1611 km1611 km22))

(by Atlas of Tajik SSR. (by Atlas of Tajik SSR. 
DushanbeDushanbe--Moscow. Moscow. 
1968) 1968) 

and and 

1983 (1983 (4954 km4954 km22).).

(by Atlas (by Atlas -- Natural Natural 
resources of Tajik SSR. resources of Tajik SSR. 
The state center The state center 
"Nature". Dushanbe"Nature". Dushanbe--
Moscow. 1983)Moscow. 1983)

b. Cotton fields had been 
here before

c. Soil saliniza

a. Cotton on washed ground 
(on the right) and weeds on 
salted ground (on the left)

No researches for No researches for 
general assessment general assessment 
of salinization have of salinization have 
been done been done 
afterwards.afterwards.



Meteorological stations and Meteorological stations and orographicalorographical barrier to air streams.barrier to air streams.

The period of 40-70 
years

1991 – 57 stations 

1996 – 29 stations 

2005 – 45 stations 

Meteorological stations 
of Tajikistan are located 
in a range of altitudes 
from 300 up to 4169 m 

There are gaps in data 
series for all stations 
since 1991 till present 
time because of 
mentioned reasons.

Information received 
from observation posts 
after 1991 is kept as 
primary paper 
documents in archive

orographical barrier

air streams



ConclusionConclusion
There are meteorological records for 40There are meteorological records for 40--70 years covering altitudes from 300 m up to 4169 m 70 years covering altitudes from 300 m up to 4169 m 
a.s.la.s.l. For the last 15. For the last 15--20 years there are gaps in data series. The information received20 years there are gaps in data series. The information received from from 
stations should be processed.stations should be processed.
ClimateClimate

Average annual and extreme air temperature as well as amount of Average annual and extreme air temperature as well as amount of precipitation increase precipitation increase 
all over the territory.all over the territory.
There are no complete and reliable data on snow and glacial coveThere are no complete and reliable data on snow and glacial cover as well as on river r as well as on river 
runoff distribution since 1980 till present, although there are runoff distribution since 1980 till present, although there are single facts about some single facts about some 
glaciers reduction before 1990.glaciers reduction before 1990.

Surface changeSurface change
Balance of mountain and glacial lakes existence is broken if temBalance of mountain and glacial lakes existence is broken if temperature and precipitation perature and precipitation 
increase. There is a danger of disaster mudflow in case of glaciincrease. There is a danger of disaster mudflow in case of glacial lakes natural damsal lakes natural dams’’
breakout. Data on stability available for such dams is not enougbreakout. Data on stability available for such dams is not enough.h.
Temperature and precipitation growth, uncontrollable cattle grazTemperature and precipitation growth, uncontrollable cattle grazing and destruction of ing and destruction of 
vegetative cover result in strong soil drying, wind and water ervegetative cover result in strong soil drying, wind and water erosion.osion.
Temperature rise causes big water consumption for irrigated agriTemperature rise causes big water consumption for irrigated agriculture. This also culture. This also 
increases water erosion and influences gullies formation.increases water erosion and influences gullies formation.
Poor condition of drainage systems and river runoff artificial rPoor condition of drainage systems and river runoff artificial regulation together with egulation together with 
temperature growth are the reasons for agricultural areas salinitemperature growth are the reasons for agricultural areas salinization.zation.
There are no reliable data on territory aridity. Purposeful survThere are no reliable data on territory aridity. Purposeful surveys are necessary to eys are necessary to 
investigate this problem.investigate this problem.

These are preliminary conclusions, and they are based mainly on data received before 
1991. Since the beginning of 90th and up to present there is a big observation gap. It is 
necessary to do new complex researches using remote sounding methods. 
That could help to get a real picture about condition of environment, surface and 
reasons of changes in this mountain region.
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