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PART 1.  NATURAL FEATURES AND BIODIVERSITY OF CENTRAL TIEN SHAN. 

 

The region is unique for the whole nature of the Tien Shan physiographic region, both 

because of elevations and physical and geographical features. The main area of the region is 

situated at the levels over then 3500 m a.s.l. The highest point is 7430 m (Pobeda peak). In 

addition, there are 10 peaks over 6,000 m, of which in Kyrgyzstan part - 6 vertices, including 

almost seventhousander - Khan Tengri (6995 m). The lowest point - floodplain of the Sary-Jaz 

river - about 2500 m. The total area of the Central Tien Shan is about 13 thousand sq. Km. 

Geographical position, altitude difference, the degree of glaciation, the specific local 

features of climate and ecosystem differences, associated with all of these features - specifics of 

soil and vegetation cover first of all, allow to devide this region into three physiographic 

districts: Khan Tengry, Sary-Jaz and Ak- Shiyrak  - see Map 1 Central Tian-Shan. 

  

Central Tien Shan which occupies a huge area, presents a great variety of n landscapes. 

Distribution of ecosystems is patchy, and some ecosystem complexes are small in size, and are 

very discrete. All biotic complex of the region is influenced by an important pressure of abiotic 

factors, dramatically changing seasonally and dependent on the development of different slope 

phenomena (avalanches, mudflows, landslides, avalanches of rocks) as well as from human 

impact. Central Tien Shan is almost entirely used by many farms in Issyk-Kul region for distant-

pasture livestock breeding. 

Central Tien Shan is characterized by unique features of the environmental conditions, 

the availability of modern and ancient glaciation, which determines, in particular, the formation 

of the hydrographic network, the development of soil processes in the presence of permafrost. 

http://www.multitran.ru/c/m.exe?t=2948534_1_2&s1=%EE%F2%E3%EE%ED%ED%EE%E5%20%E6%E8%E2%EE%F2%ED%EE%E2%EE%E4%F1%F2%E2%EE
http://www.multitran.ru/c/m.exe?t=2948534_1_2&s1=%EE%F2%E3%EE%ED%ED%EE%E5%20%E6%E8%E2%EE%F2%ED%EE%E2%EE%E4%F1%F2%E2%EE
http://www.multitran.ru/c/m.exe?t=3055826_1_2&s1=%EE%F2%E3%EE%ED%ED%EE%E5%20%E6%E8%E2%EE%F2%ED%EE%E2%EE%E4%F1%F2%E2%EE
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The flora and fauna are characterized with the presence of a significant number of endemic and 

rare species. In condition of the climate change impact - with a very different levels of change 

and, accordingly, the impact on local conditions - special care is required in the choice of 

approaches for the nature-resource use in the region.  A very careful study is needed of the 

genesis of ecosystems under the influence of topography and slope effects, regime of water 

supply, the dynamics of glaciers and permafrost processes, climate change and desertification. 

Against this background, it is necessary to control and anthropogenic pressures, in particular 

taking into account impact of mining. 

 

Relief and its role in zoning and ecosystems’ state of Central Tien Shan 

 

The territory of Central Tien Shan is  formed  by mountain ranges and their slopes, closed 

intermountain valleys and szyrt uplands. Here are the Giant ridges of Kokshaal-Too Terskey 

Ala-Too, mountain groups Ak Shiyrak, Coyle-Too, Inylchek-Too, ridges Sary-Jaz, Tengri-Tag 

and others. They are extended to hundreds of kilometers in the latitudinal direction, the height of 

these ridges is varies from 3000 to 6000 - 7000 m above sea level. 

In the highlands of Central Tien Shan are dominated by typical glacial landforms. At 

lower altitudes, where the ancient glaciation is either  slightly present, or traces of it are missing, 

they are replaced by erosion. 

The morphology of the high plains is heterogeneous. For example, there are valleys that 

are in the upper part, represented by modern troughs
1
 (Coyle, Coy-Cap, Terekty, Uch-Kul 

Inylchek, Sary-Jaz, etc.) with large glaciers from 2-3 to 30-50 km in length. The ice-flows of the 

modern glaciers are usually followed by trough valleys, developed during the ancient glaciations. 

Further downstream valley gradually are deepened in sediments of troughs, formed by elder 

glaciations. They look like gorges with depth dissection of tens or hundreds of meters. At the 

same time there are valleys, the lower portions of which have no traces of glaciation. 

The sides of the valley of Coyle  river is well marked with 15 avalanche chutes. 

Extremely many avalanches are registered in the area of glaciers and snowfields. Forty three 

avalanche catchments registered on the left side of the glacier Inylchek valley  at the distance of 

4 km. More avalanche  catchments  are situated on the left side of the glacier valley Northern 

Inylchek. Here every side glacier is essentially a cauldron of avalanches. 

The mudflow occurrence requires three main conditions: the presence of mountainous 

terrain with steep slopes and significant deviations of  valley bottoms; the presence of significant 

amounts of loose material; a possibility of quick formation of powerful concentrated surface 

watercourses. 

When heavy rains occur in the mountainous areas, water arrives in huge amounts from 

alpine meadows and some rocky areas to the water-erosion incisions. Within cuttings the streams 

are saturated with solid material. Depending on the intensity of rainfall and erosion, as well as on 

                                                
1 Trog (Ger. Trog, literally - the trough) - mountain valley, deepened and straightened  by a glacier which had 

formed it once. Its cross section is generally U-shaped or trough-shaped form with gently-undercut  wide bottom and 

steep sides, at a certain height turning into a flat area - trough shoulder, sometimes covered with moraine. T. 

shoulders are bottom of an older T. In the longitudinal profile T. encountered rocky bridge and steps - crossbars. In 

upper parts of T. it is closes  as a circus, in the lower end it ends by a moraine with the the maximum final stage of 

glaciation. Mountain Encyclopedia. 

 http://enc-dic.com/enc_rock/Trog-4579.html 

 

http://www.multitran.ru/c/m.exe?t=4738117_1_2&s1=%E3%EE%F0%ED%FB%E9%20%EC%E0%F1%F1%E8%E2
http://www.multitran.ru/c/m.exe?t=3966931_1_2&s1=%FF%E7%FB%EA%20%EB%E5%E4%ED%E8%EA%E0
http://www.multitran.ru/c/m.exe?t=2876753_1_2&s1=%EB%E0%E2%E8%ED%EE%F1%E1%EE%F0
http://www.multitran.ru/c/m.exe?t=2876753_1_2&s1=%EB%E0%E2%E8%ED%EE%F1%E1%EE%F0
http://www.multitran.ru/c/m.exe?t=1075555_1_2&s1=%F2%E0%EB%FC%E2%E5%E3
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the steepness of the slopes of channels, mudflows can be formed, or floodwaters. In the 

mountains of Central Tien Shan river bed avalanche chutes are isolated from the rest of the 

surface catchment area and have a view of steep (25 to 35º) slopes. 

The causes of landslides in the Central Tien Shan are different.  In some cases, loamy 

deposits have a strong vertical fracture along which melt and rain water can penetrate to a 

considerable depth quite freely and easily, dramatically weakening the structural relationships in 

the thickness of loams. Landslides of such origin are usually round in shape and relatively small 

in volumes. Another reason for the landslides is thinning of groundwater. In such cases mainly 

deluvial-gravitational debris deposits slump. 

Landslides are rare on the drier southern slopes. They are confined mainly to the glacial 

deposits of different ages. Cause slumping of these deposits is undermining them in the lower 

part by the surface watercourses, soil waterlogging by melt and rain waters. 

Landslides can also be caused by earthquakes. 

Landslides lead not only to destruction of houses and infrastructure of the settlements 

located close by. Even remote landslides cause serious threats to top-off rivers channels and their 

tributaries, which is accompanied by the formation of glacial dams dammed lake, which, in the 

case of a breakthrough,  can cause hydrodynamic shock wave and  flood disaster for the sites 

located below along the bed of the river as well as general degradation
2
. 

 

Overview of the state of ecosystems and biodiversity of the Central Tien Shan 

 

In general, the distribution of the soil and vegetation cover of the Central Tien Shan 

depends on the altitudinal zones, although there is a certain set of intra-zonal formations 

represented by mountain salt marshes, mountain meadow-swamp, mountain floodplain soil-plant 

groups, that have limited landscape value, and  "... already long ago botanists and zoologists, and 

in recent years geographers have paid attention to the deep specificity of Central Tien Shan with 

its szyrts and deep hollows, filled with Cenozoic deposits. Natural conditions of the area of the 

mountainous part of Central Asia are so specific that almost all researchers have identified it to 

be a special region"(Central Asia, 1958, p. 476). 

A characteristic feature of the natural components of the Central Tien Shan is their 

vertical zonation, particularly highlighted by various publications: Vyhodtsev (1956), Golovkova 

(1959), Kozhevnikova (1960), Lunin (1962), Mamytov (1963), Orozgozhoev (1981) Popov 

(1970), Sovetkina (1930, 1947). All researchers emphasize the characteristic feature of the nature 

of the Central Tien Shan, where, depending on slope exposure, moisture conditions and other 

climatic factors, the structure of vertical zone differs significantly by  penetration lower coens’ 

zones in the upper border. That defines amorphous boundaries between zones, and therefore all 

researchers have some differences in the definition of the limits of identified soil and vegetation 

zones. 

                                                
2 The Second National Communication of the Kyrgyz Republic to the Parties to the UN Framework Convention on 

Climate Change, Bishkek 2008. 
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In general, the content of these researchers are the following vertical soil-vegetation belts: 

1. High-mountain-desert-steppe (2500 - 2900 m) with formations: 

а) desert 

b) high-mountain szyrt – semi-desert. 

2.  Steppe and high-mountain forest-meadow-steppe (2500 – 3900 m): 

а) high-mountain dry steppe and  meadow-steppe; 

b) forests and shrubs. 

3. Subalpine meadow-steppe (2800 – 3600 m):  

а) cryophyte meadow-steppes; 

b) cryophyte shrubs. 

4. Alpine meadow-steppe (3400 – 4300 m): 

а) cryophilic meadows; 

b) cryophilic fenland cushions; 

c) moor and alpine petrophytic vegetation. 

 

The value of biodiversity of the Central Tien Shan 

 

Forests cover only 6.8% of the territory of Kyrgyzstan, mainly distributed in the Tien 

Shan mountains, but are of great importance in terms of biological diversity, as are home to a 

number of rare and endemic species. Forests with domination endemic Schrenk spruce (Picea 

schrenkiana) are relic and are of global importance, as they are among the last remaining virgin 

pine forests of arrays. 

Tien-Shan mountains provide an ideal habitat for the globally endangered snow leopard 

(Uncia uncia). Snow leopards usually live in the high mountain habitats at 3,000 to 5,400 meters 

above sea level. Here, the environmental conditions are severe, the climate is cold and dry. 

Mountain slopes with sparse vegetation (grasses and small shrubs) provide the necessary habitat 

conditions for the species that are constant prey of the snow leopard. The list of such species 
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include argali (Ovis Ammon; IUCN status: Near Threatened), Siberian ibex (Capra ibex), grey 

marmot and tolai hare. 

As for the avifauna, a number rare species are registered  in Central Tien Shan such as 

ibis-bill (Ibidorhyncha struthersii; is listed as a rare species, under a threat of extinction 

according to the 4th National Report to the CBD); Saker Falcon (Falco cherrug; IUCN status: 

vulnerable), Himalayan vulture (Gyps himalayensis), griffon vulture (Gyps fulvus, included in 

the Red Data Book of Kyrgyzstan), black vulture (Aegypius monachus; IUCN status: near 

threatened), golden eagle (Aquila shrysaetos, registered in the Red Book as a species near 

threatened), great spotted woodpecker (Dendrocopos major, registered in the Red Book as an 

endangered species), demoiselle (Anthropoides virgo, included in the Red Data Book of 

Kyrgyzstan), steppe eagle (Aquila nipalensis, included in the Red Data Book of Kyrgyzstan), 

Imperial eagle (Aquila heliaca; IUCN status: vulnerable; Appendix I CITES) and the Serpent 

eagle (Circaetus gallicus; included in the Red Data Book of Kyrgyzstan). 

There are 31 species of endemic invertebrates in the Central Tien Shan, including a very 

large butterfly Merzbacher Apollo (Parnassius Apollo merzbacher; included in the Red Data 

Book of Kyrgyzstan), and endemic species of ants (Leptothorax longipilosus). Here there are 11 

endemic species of vascular plants, including edelweiss-like pyrethrum (Pyrethrum 

leontopodium), listed in the Red Book and in the endangered species list. An impressive total 

species diversity of the Tien Shan, including an abundance of endemic species and high-

mountain morphs, determine the overall value of biodiversity in the region. 

Below a table is presented of the flagship and indicator species of plants and animals, 

their present distribution and status. These species are typical for certain types of ecosystems, 

and their distribution is determined by the complex environmental and climatic factors. 

Accordingly, further monitoring of their territorial distribution and population status (change of 

projective cover for the plants, the number / frequency of occurrence for animals) can serve as an 

indicator of the overall change in the status of biodiversity and the level of impact of climate 

change (changes in temperature and moisture). Thus it is necessary to take into account changes 

in anthropogenic pressure, which can either exacerbate the effect of climatic factors, or (at 

reducing anthropogenic pressure) help to reduce the negative impact, some compensation 

impacts of climate change. 

Table 1. 

State of the flagship and indicator species 
 

 

Species 

Plant formations 

(ecosystems of high 

mountain belts) 

 

Belts* 

 

State, distribution 

Kalidium foliatum Halophytic  
Saltworthy 

1 satisfactory; projective 
cover 3-7% 

Reaumuria songarica Reaumuria communities 1 satisfactory; projective 

cover5-7% 

Sympegma regelii Sympegma communities 1 satisfactory; projective 
cover10-15% 

Krascheninnikovia ceratoides Ceratoides communities 1 rare;  

projective cover 5-7% 

Saussurea pygmaea Widely distributed in all 
types of communities 

1 subdominant 

Artemisia rhodantha Cold saltrd 1 Very widely distributed;  

projective cover 10-12% 

Artemisia congesta Wormwood, non-salted 
 

1 rare;  
projective cover 7-12% 

Artemisia saposhnikovii Foothills of slop0es – up to 

the level of 2700 m 

1 Rare in low reaches of 

Sary-Jaz; 

projective cover10-17% 

Ephedra intermedia Ephedra – on steep slopes 1 rare; 

http://www.multitran.ru/c/m.exe?t=3634050_1_2&s1=%FD%E4%E5%EB%FC%E2%E5%E9%F1
http://www.multitran.ru/c/m.exe?t=3005492_1_2&s1=%F1%EE%EB%EE%ED%F7%E0%EA%EE%E2%FB%E9
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
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projective cover 10-12% 

Artemisia rutifolia On cliffs 1 rare; 

projective cover 12-15% 

Stipa caucasica Stipa glareosa communities 
– on steep slopes 

1 usual; 
projective cover 10-14% 

Stipa krylovii Dry szyrt steppes lower than  

2800 m 

2 usual; 

projective cover17-25% 

Stipa subsessiliflora Salted dry steppes on high 
levels 

2 usual; 
projective cover 20-30% 

Festúca valesiáca Festuca steppes 2 Up to the level 3300 m;  

projective cover 25-30% 

Festuca kryloviana Festuca steppes 2 and 3 Higher then 3300 m; 
projective cover 20-30% 

Festuca coelestis Salted dry steppes on high 

levels 

2 and 3 rare; 

projective cover 10-30% 

Ptylagrostis purpurea Dry steppes of watershed 
divides  

2 rare; 
projective cover 20-30% 

Leucopoa olgae Dry and meadow steppes of 

steep slopes along Ak-Shirak 
and Sary-Jaz  

2, 3, 4 Widely distributed;  

projective cover 17-35% 

Helictotrichon tianschanicum Helictotrichon  meadow-

steppes over dry rocky slopes  

2  rare; 

projective cover 12-20% 

Artemisia pamirica Wormwood  meadow-
steppes  

2 Rare – on the levels of  
2800-3900 m 

Hordeum turkestanicum Barley  meadow-steppes, 

rocky 

2 Widely distributed;  

projective cover 30-80% 

Cobresia capilliformis Cobresia meadow-steppes on 
moderate slopes  

2, 3, 4 Widely distributed; 
projective cover 60-65% 

Picea schrenkiana subsp. 

tianschanica 

Spruce open woodland 

forests 

2 rare; 

open stand of trees 

Salix alatavica Birch and willow 
communities  along river 

banks   

2 rare; in the floodplains 
of rivers 

Lonicera simulatrix Brushes in river valleys  2 rare; in the floodplains 

of rivers 

Caragana jubata Brushes of sub-alpine zone  3 regular;  

dense brushes  

Cobresia humilis Cobresia wet meadows  3 and 4 regular;  

spots together with 
Festuca rubra  

Carex melanocephala Swampy meadows of alpine 

zone 

4 and saz  usual;  

on alpine wetlands (pit 
lands) 

Dryadanthe tetrandra Alpine cushion plant 

formations 

4-5 Rare; 

projective cover 12-15% 

Saxifraga hirculus Alpine barren grounds 4 regular 

Saxifrága oppositifólia barren grounds on the border 
of glaciers 

4-5 rare; 
cushion plant formations 

Kobresia stenocarpa Marshes and banks of lakes 1-4 rare; 

on the banks of lakes  

Potentilla biflora Alpine barren grounds 4-5 cushion plant formations 

 

  

http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
http://www.multitran.ru/c/m.exe?t=3651806_1_2&s1=%EF%F0%EE%E5%EA%F2%E8%E2%ED%EE%E5%20%EF%EE%EA%F0%FB%F2%E8%E5
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Table 2. 

 

State of the flagship and indicator species of birds 
 

 

Species 

Plant formations (ecosystems of high 

mountain belts) 

Belts* State, 

distribution 

Oenanthe isabellina Deserts and semi-deserts, dry steppes  1-3 usual 

Eremophila alpestris Desertified steppes and meadow-steppes 1-3 usual 

Alectoris chukar Rocky steppes with rockslides  2 (up to 3000 

m) 

usual 

Phylloscopus inornatus Forests and brushes (in river valleys) 2 numerous 

Columba livia Rocky meadows and meadow-steppes 2-3 usual  

Leucosticte nemoricola Rocky meadow-steppes and subalpine 

meadows  

2-3 usual 

Montifringilla nivalis meadow-steppes 3-4 numerous 

Tetraogallus cragged meadow-steppes 3-4 usual 

Pyrrhocorax graculus cragged meadow-steppes 3-4 numerous 

Leucosticte brandti Alpine meadows 4 Numerous in 

some sites 

Phoenicurus 
erythrogaster 

Rocky meadows 4-5 numerically 
insignificant 

 

Table 3. 

State of the flagship and indicator species of mammals 
 

 

Species 

Plant formations (ecosystems of high mountain 

belts) 

Belts* State, 

distribution 

Lepus tolai Desertified steppes, meadow-steppes and 

meadows 

1-3 usual  

Marmota baibacina Dry steppe and  meadow-steppes 1-4 usual  

Vulpes vulpes Desertified steppes, meadow-steppes and 
meadows (everywhere in the same ecosystems as 

hare)  

1-3 usual  

Microtus gregalis meadow-steppes and meadows, including 

swampy 

2-3 numerous 

Meles meles Forests and brushes (in river valleys) 2 Comparatively 

rare 

Mustela erminea Rocky meadow-steppes and flood[lain brushes 2-3 numerous 

Ellobius talpinus Meadow-steppes and meadows 2-3 usual  

Alticola argentatus Rockslides on slopes  2-3 usual  
 

*Mountain belts:  

            1 – Desert-steppe belt 

2 – Steppe and high-mountain forest-meadow-steppe belt 

3 – Subalpine meadow-steppe 

4 – Alpine meadow-steppe 

5 – Glacial - nival  
 

Endemic and rare species – and tendencies of their population dynamics 

Table 4 

Plants 
 

 

Species 

 

State 

Inclusion in the lists of the Red 

Data Books 

Allium semenovii Endemic of Tian-Shan Red Data Book of Kyrg. 

Anemone obtusiloba Rare Red Data Book of Kyrg. 

http://www.multitran.ru/c/m.exe?t=3997400_1_2&s1=%EC%E0%EB%EE%F7%E8%F1%EB%E5%ED%ED%FB%E9
http://www.multitran.ru/c/m.exe?t=3997400_1_2&s1=%EC%E0%EB%EE%F7%E8%F1%EB%E5%ED%ED%FB%E9
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Berberis kaschgarica Sub-endemic Red Data Book of Kyrg/PIA 

Zygophyllum kaschgaricum Sub-endemic Red Data Book of Kyrg/PIA 

Tianschaniella umbellulifera Sub-endemic Red Data Book of Kyrg/PIA 

Compositae Giseke Sub-endemic Red Data Book of Kyrg/PIA 

Pyrethrum leontopodium Rare Red Data Book of Kyrg/PIA 

Hedysarum kirghisorum Endemic Not included  

Seseli pelliotii Sub-endemic Not included 

Saussurea karaartscha Endemic Not included 

Artemisia saposhnikovii Endemic of Central Tian-

Shan 

Not included 

Asterothamnus schischkinii Endemic Not included  
Acantholimon bracteatum Sub-endemic Not included  

Oxytropis chantengriensis Sub-endemic Not included  

Cancrinia tripinnatifida Sub-endemic Not included  
Achnatherum caragana Sub-endemic Not included  
 

Table 5 

Birds 
 

 

Species 

 

Belts* 

 

State 

Inclusion in the lists of the 

Red Data Books 

Gypaetus barbatus 2 and 3 Rare, usual in some sites Red Data Book of Kyrg. 
Gyps himalayensis  3 and 4 Very rare Red Data Book of Kyrg. 
Gyps fulvus 2 and 3  Rare, usual in some sites Red Data Book of Kyrg. 
Aegypius monachus 1, 2, 3 Rare Red Data Book of Kyrg. 
Aquila chrysaetos  Very rare Red Data Book of Kyrg. 
Ibidorhyncha struthersii 2 and 3 Rare Red Data Book of Kyrg. 
Pyrrhospiza punicea 3 and 4 Very rare Not included 
 

Table 6 

Mammals 
 

 

Species 

 

Belts* 

 

State 

Inclusion in the lists of the 

Red Data Books 

Ursus arctos 2 and 3 Very rare  Red Data Book of Kyrg. 
Martes foina 2 and 3 Rare Red Data Book of Kyrg. 
Felis manul 2   Very rare, usual in some sites Red Data Book of Kyrg. 
Lynx lynx 2 Very rare Red Data Book of Kyrg. 
Panthera (Uncia) uncia 3 and 4 Very rare Red Data Book of Kyrg. 
Ovis ammon 2 and 4 Rare, usual in some sites Red Data Book of Kyrg. 

 

Table 7 

Fish 
 

 

Species 

 

Belts* 

 

State 

Inclusion in the lists of the 

Red Data Books 

Diptychus sewerzowi 1 and 2 Rare, endemic of Tarim river basin Not included 

 

Table 8 

Insects 
 

 

Species 

 

State  

Inclusion in the lists of the 

Red Data Books 

Parnassius loxias ssp. 
tashkorensis 

Sub-endemic, very rare (Kajindy) Red Data Book of Kyrg. 

 

https://ru.wikipedia.org/w/index.php?title=Diptychus_sewerzowi&action=edit&redlink=1
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From the utilitarian values of biodiversity of Kyrgyzstan a rich gene pool of species 

should be mentioned. It can be used as a potential resource for creating high-productive and 

persistent forms and varieties of ornamental plants, medicinal, aromatic, industrial raw material. 

The aesthetic and recreational value of biodiversity is very high. Attractiveness of the 

country from this perspective should determine the development of the tourism industry. 

 

 

 

Climate change and biodiversity conservation. 

 

Climate change cause, above all, changes in environmental conditions, usual for living 

organisms. To some extent, the sustainability of ecosystems allows them to maintain their 

structure and continue to function as usual. In this case, any violation will be favorable for the 

development of new ecosystems that best meet the changed conditions. Some components will 

react faster (animals), others - slower (soils). Practical quality impacts of climate change on 

ecosystems is determined by the change in biodiversity and productivity. 

The links between biodiversity and climate change are bilateral in nature: climate change 

threatens the biodiversity, while the sustainability of biodiversity can partially compensate the 

impact of climate change. Till now natural community composition and structure remain close to 

the original. This allows them to flexibly respond to the heterogeneity of the mountain 

environment and fluctuations of the climate. 

Seasonal pastures are composed by change of species, which dominate in the plants’ 

community in various seasons – and  that would be impossible in case of homogenous 

communities’ composition. Primary biomass supports an important sector of the economy - 

farming, on which depends the well-being of a large part of the human population. 

Preservation of vegetation prevents the loss of fertile layer of soils on the mountain 

slopes, prevents the formation of destructive floods and landslides, which annually cause 

damages estimated at millions of dollars. 

Preserved natural ecosystems in Kyrgyzstan are powerful centers of stabilization not only 

in mountainous areas, but also for the surrounding plains, where lands damaged by human 

activities lost the ability for self-maintenance and are unable to sustain a supportive environment. 

The impact of climate change on species component of biodiversity manifested itself in 

the following: 

 changes in distribution, 

 accelerating extinction, 

 changing of reproduction patterns,  

 changing the length of the vegetation period of plants, 

 changes in seasonal rhythms in animals (dates of arrival / departure in birds, 

the duration of hibernation in mammals, etc.). 

  

Typically, species already endangered, are particularly vulnerable to the impacts of 

climate change, as natural conditions become unusual or habitats are degraded
3
. The following 

are examples of species and their vulnerability. 

High mountain ecosystems of Kyrgyzstan remain to be one of the most extensive areas of 

natural habitat of snow leopards. Projected increases in temperature and the melting of glaciers 

can cause reduction of these habitats, as altitudinal zones shift up the slopes/ This will be 

followed by  general aridization of the climate, which can threaten the survival of the species. 

                                                
3
 World Wildlife Fund. Material "Climate Change. Nature is in danger. Endangered Species" : 

http://www.panda.org/about_wwf/what_we_do/climate_change/problems/impacts/species/index.cfm. 
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As a result of climatic fluctuations in the Kyrgyz Republic (Central, Inner and Western 

Tien Shan), populations of mountain ungulates and rodents are reduced – being the main prey 

base of the snow leopard and large birds of prey (vulture, bearded vulture, griffon vulture, 

Himalayan vulture, black vulture, Egyptian vulture). Currently, only about 250 individuals of the 

snow leopard remaines, and a decrease in food resources due to snowy winters and dry summers 

are increasingly becoming the cause of their death. 

At the same time, several species increase in numbers or extended range / expanded to 

new habitats. Particularly noteworthy are the changes in population numbers of the following 

species in the Central Tien Shan: 

 There is an increase in the number of ferret, which had previously been relatively 

rare in the conditions of the Central Tien Shan. The reason for the population 

growth will have to be analyzed in detail. The contribution of climate change 

can’t be excluded: it determined the change distribution and abundance of small 

rodents and / or ground-nesting birds - the main prey of ferrets. In turn, the 

abundance of ferrets may be a reason for reducing the number of marmot that 

ferret eats in winter, when marmots hibernate.  

 In the Zhaman Suu tract within the Sary-Eertash reserve, a small but relatively 

stable population of frogs is recorded. The species and reasons for their 

occurrence in the territory to be explored. It is possible that climate changes have 

contributed to making habitat and migration routes for amphibians more 

favorable. 

 A small herd of wild boars is recorded in the upper reaches of the Sarychat river 

during three years. It is assumed that the animals have migrated from the valley 

Coyle east, where the climate is relatively softer and winters are warmer. 

Probably, animals considered modern conditions of the river-valley Sarychat to be 

appropriate. Typically, shortages of fodder due to climatic conditions or 

overpopulation, or disturbance are forcing animals for relocation.  

 An increase of the number of jackals is recorded in the Jets Oguz region of the 

Central Tien Shan. While in previous years, only a small number of jackals was 

registered in the Ak-Suu district, where the climate is mild. 

 An increase in the numbers of Tien Shan white-clawed bear and golden eagle is 

registered. 

All of the above facts, are fixed by the staff of Sarychat-Eertash reserve. There is still a 

need to analyze them in detail and to justify. 

Thus, natural communities play a crucial role in the formation (creating) of an 

environment which fits for life in difficult mountainous conditions. On the plains, fluctuations in 

biological communities caused by climate change, occurs over large areas, and ecosystem 

boundaries are measured in many hundreds and thousands of kilometers. In the mountainous 

Kyrgyzstan deserts, steppes, deciduous and coniferous forests, alpine meadows neighbors at a 

distance of several kilometers. Only a high degree of diversity allows biota to function 

effectively in contrasting conditions of mountains
4
.  

The formation and preservation of soils, moisture retention coming from rainfall, flow 

distribution, surface water purification, gas composition of the atmosphere depend on the 

functioning of evolutionary correlated natural communities. In case of loss of highland 

ecosystems they cannot be effectively replaced by others. Till now natural ecosystems retain the 

composition and structure close to the natural original, allowing them to respond flexibly to the 

heterogeneity of the mountain environment and climate variability. 

                                                
4 Balbakova F.N., Shukurov E.J. Protected areas and biodiversity conservation of Kyrgyzstan Tien Shan-Alai 

mountain structure // Bulletin of the Institute of Ecology and Environmental Sciences at KSPU named after. 

I.Arabaeva. Bishkek, 2002, pp. 58-64. 
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The plant species and communities that have little ecological amplitude, the Red Data 

Book-listed, rare, endemic, with shrinking habitat are most vulnerable to global climate change 

among the rest of vegetation
5
. In Kyrgyzstan, apparently, there will occur a significant shift of 

boundaries of natural zones due to the expansion of desert and steppe ecosystems, including 

transformation of meadows into steppe ecosystems. Catastrophic changes in the species 

composition of biota in the coming decades will are not expected. Many species of plants, and 

most importantly - the dominants, with a wide geographical area, are adapted to life with a 

minimum of atmospheric moisture and temperature contrasts in the course of evolution. Many 

species of animals are characterized by natural, developed in the course of evolution adaptive 

capabilities to migrate to areas with more favorable conditions. Thus, most likely territorial 

distribution of species in altitudinal zones will change. Zones can shift up the slopes, a decline of 

the most vulnerable species can be caused by that, including rare and endemic species. 

Frequent fires recently become to be a particular danger. They can cause permanent loss 

of a significant part of ecosystems. 

 

Conservation of biodiversity in a the conditions of changing climate   

 

Given the forecasted climate change, the most effective way of nature protection in the 

Kyrgyz Republic is recognized to be the preservation of species and communities in their natural 

environment, particularly through the establishment of protected areas (PAs). To achieve this 

goal, in the Kyrgyz Republic organized 87 different objects, forming a network of protected 

areas, with a total area of 1,201,474 hectares, which is 6.05% of the country. 

Such areas, fully or partially withdrawn from economic use, are of paramount importance 

for the conservation of biological and landscape diversity as the basis of the biosphere. At the 

same time, the most important for this purpose natural complexes and objects, both reference and 

unique, are presented in the state-wide system of protected areas in the organizational form of 

state nature reserves, national parks and sanctuaries. 

Table 9 

Dynamics of PAs area by category 

Protected areas Change of total size of Pas by categories (ha)  

 

Years 1990 1995 2000 2005 2010 2013 

Zapovedniks (strict PAs) 164857 236937 236937 354760 460887 537925 

Nature national parks 11172 13458 238697 259197 294801 297052 

Nature monuments 100 100 100 100 100 100 

Sanctuaries 288900 288900 36176 291017 287192,8 289060 

Buffer zones of strict PAs      139586,5 77186,5 

Botanical and zoological gardens 150,7 150,7 150,7 150,7 150,7 150,7 

Total 465179 539545 512060 905224 1182717,5 1201474 

% of the territory of the country 2,3 2,7 2,5 4,5 5,95 6,05 

 

In Kyrgyzstan, there is a steady trend towards increasing the total area of  PAs. So, 

recently, it was due to an increase of Besh-Aral reserve on 25,000 hectares and expanding of the 

Sary-Eertash Reserve on 76,000 ha, creating of Surmatash reserve on an area of 66,194 hectares, 

                                                
5 First National Communication of the Kyrgyz Republic to the UN Framework Convention on Climate Change. 

Bishkek, 2003 
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and state wildlife park Sarkent - 40,000 ha . Buffer zones of nature reserves have been expanded 

for 77,186 hectares (Table. 9, Map 3). Strict reserves are core-zoned of preservation and 

reproduction of natural ecosystems
6
. 

 

 
Map 3. Protected areas of the Kyrgyz Republic 

 

The Sary-Eertash State Reserve was established in the Central Tien Shan by the 

Government decree of the Kyrgyz Republic dated 10 March 1995 on the area of 72,000 hectares. 

At present, the reserve area expanded to 149,118 hectares. The purpose and objective of the 

reserve is to preserve the unique natural complexes, rare and endangered species of animals and 

plants Szyrt Zone of Central and Inner Tien Shan. The territory of the reserve is located at the 

junction of Inner and Central Tien Shan, in the valley of the Sary-Eertash-Uch-Ceol river 

(tributary of the river Sary-Jaz), and is a portion of a typical alpine Szyrt zone (see. Map 3). The 

reserve was recorded as an area having the highest population density of the snow leopard in 

Kyrgyzstan. 

A feature of the reserve is that its territory inhabited by five endangered species of 

mammals - leopard (Uncia uncia), white-bear (Ursus arctos isabellinus), mountain sheep (Ovis 

ammon karelini), Pallas' cat (Felis manul), stone marten (Martes foina) nine endangered species 

of birds - golden eagle (Aquila chrysaёtos), saker falcon (Falco cherrug), Kumai (Gyps 

himalayensis), black vulture (Aegypius monachus), griffon vulture (Gyps fulvus), bearded vulture 

(Gypaetus barbatus), kestrel (Cerchneus Naumanni), eagle owl (Bubo bubo) and Ibisbill 

(Ibidorhyncha struthersii), as well as several rare species of plants - Kashgar barberry (Berberis 

kaschgarica), Saussurea wrapped (Saussurea involucrate) and others. Mountain sheep (argali) 

                                                
6 

Alamanov S., Balbakova. F., et al. Physical geography of  Kyrgyzstan. Bishkek 2013. Chapter 12: pp. 551-586. 
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and mountain goats are especially numerous, as well as stone marten, wolves, foxes, groundhogs 

and hares
7
. 

Totally, there are five strict protected areas covering more than 15% of the northern Tien 

Shan, 10 protected areas in the western Tien Shan, covering 18%, and only one protected area in 

Central Tien Shan, which covers less than 6%, which is a serious gap in relation to the 

conservation of endangered species. 

 

 

 

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One of the protected areas that ensures preservation of the habitats of snow leopards in 

Central Tien Shan, is the Sarytchat-Ertash State Nature Reserve, which stretches over 149 

thousand ha (including the buffer zone)  - see Map 4. It is less than 20% of the snow leopard 

habitats in the Central Tien Shan. It should be also pointed out, that only 8.3% of relic spruce 

forests composed by endemic Schrenk’s spruce in Central Tien Shan is currently under the 

protection, compared with more than 12% for deciduous forests and alpine-nival ecosystems. 

Due to poor coverage of protected areas in the Central Tien Shan a significant number of 

endangered species of mammals, birds and representatives of endemic flora are not sufficiently 

protected. 

The integration of the WWF project on Econet planning into the Kyrgyz Republic 

governmental programs, resulted  in  the approval of the project on creation of the Natural Park 

of Khan Tengri on an area of 180 000 ha. The project is financed by GEF and executed by 

                                                
7 

Alamanov S., Balbakova. F., et al. Physical geography of  Kyrgyzstan. Bishkek 2013. Chapter 12: pp. 551-586. 
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UNDP. The creation of this protected area will enhance the protection of unique, high mountain 

ecosystems, one of the main areas of the snow leopard, as well as to implement plans of the 

Econet system establishment, including safe migratory corridors between PAs. 
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Part 2.  GLACIORIZATION AND WATER SUPPLY OF CENTRAL TIEN SHAN IN 

THE RECENT CONDITIONS OF CLIMATE CHANGE. 

 

Central Tien Shan is located at the junction of three major physiographic provinces: the 

Central-Asian, Turan and Central Kazakhstan, and is influenced by three high passing air 

currents: the south - dry, western - wet and northern - cold. The scale circulation processes that 

determine the climate of the area are great. 

Zoning Kyrgyz Republic is designated on the basis of climatic characteristics, and four 

climatic regions  are defined (figure 2.1), which differ from the administrative divisions of the 

country. As the majority of the official statistics is provided for them, their characteristics are 

given below:  

North-west region, which includes Chu and Talas valleys, and mountain ridges around 

them. This region is characterized by moderately warm climate, sufficient moisture with 

maximum rainfall in spring. 

North East Region - the Issyk-Kul lake basin and surroundings. It is characterized by 

summer maximum precipitation in general; the climate has notable features of the sea-type 

climate, as the ice-free water mass of the lake has a moderating influence on the climate of the 

region. 

South-western region to which the Ferghana, Alai and Chatkal valley belong, with 

mountain ranges around them. This is the most warm and humidified area where unlike other 

regions, a significant amount of precipitation falls during the cold season. 

  Region of Inner and Central Tien Shan is characterized by a cold and dry climate, 

with specific characteristics – lack of evaporation at low temperatures. Maximum precipitation 

occurs in May, June and July
8
. Characteristic of our research is dedicated to this region. 

 

 

                                                
8 

The Second National Communication of the Kyrgyz Republic to the Parties to the UN Framework Convention on 

Climate Change, Bishkek 2008. 
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Water supply 

About 45% of all glaciers in Central Asia are situated on the territory of Kyrgyzstan. 

They are the major source of water-supply for rivers, and forecasts of their condition are of 

particular concern due to the effects of global climate change
9
. 

Glaciers and snowfields on the mountain tops are of great importance in the regulation 

for water supply and regulation of natural features of the region. There are 8200 glaciers with 

total area of 8169, 4 square kilometers  within Kyrgyzstan, occupying 4.2% of the country. 

Water resources of the glaciers of Kyrgyzstan are  estimated at 650 km
3
.(

10
) 

Watersheds of the Central Tien Shan provide water resources for almost one-third of the 

country and millions of hectares of neighboring countries. Sometimes this region is called a 

natural water tower of Central Asia. 

Contemporary lake baths are available only in the upper part of Tuz river basin, interfluve 

between Adir-Tor and Sary-Jaz rivers, Ashu-Tor (right tributary of Sary-Jazz) and several small 

lakes - at the ends of modern glaciers, higher then terminal moraine. The largest lake of ancient 

glacial origin is located in the valley of Bash-Kul river (left tributary of Uch-Kul river). 

Several ancient glacial lake are located in the upper part of Ak-Shiyrak river basin, 

between the south-western slopes of the Ak-Shiyrak mountain massif  and north-eastern slopes 

of the mountain ridge  Borkoldoi. In total there are six lakes; their total area is 1.3 km
2
. The 

largest of them are Lake Batyr-Beshik. Its length is a bit more than 700 meters, and a width is 

about 200-220 m, the area of 1.08 km
2
. The remaining small lake, have rounded, elongated 

shape, length does not exceed 60-100 m and a maximum width - 30-70 m. Their depth varies. 

According to A.V.Shnitnikov (1975), one of the deepest lakes of the area is not deeper then 3-4 

m. The bottom of the deepest lake basins is lined with gray mud, but shallow, peripheral areas 

are dominated by glacial drift and small boulders. 

At present, the group of lakes of the area are in a state of reduction, the clear evidence of 

that is the presence of swampy mud and sedge marsh meadows along the banks at a distance of 

80-100 meters from the water's edge. In addition, evaporation from the water surface in summer, 

no spring floods cause apparently negative balance of the water resources of lakes that 

eventually lead to their dewatering and drying. 

  

Permafrost  

Under the conditions of the permafrost formation on territory of Central Tien Shan two 

high-altitude zones can be defined: “island” zone and the continuous permafrost zone. The 

boundaries of these zones have a different position on the slopes of different exposition: lowest it 

falls on the northern slopes and rises high - on the south. 

The boundary of the permafrost zone is considered to be 3000 m contour line, as it takes 

almost a middle position between the top edge of the island permafrost on the northern slopes 

and the lower boundary of permafrost - on the south. 

Physiographic conditions in the Central Tien Shan are extremely diverse. There is 

constantly changing orientation and steepness of the mountain slopes, indigenous rocks are 

replaced by loose sedimentary strata, geomorphological and climatic zones change in altitude, 

                                                
9 National report on the state of the environment of the Kyrgyz Republic for 2006-2011, 2012. 128 p. 

 
10 Alamanov S.K. et al., "Climate change and water problems in Central Asia" - prepared with the support of UNEP 

and WWF-Russia, 2006. 

 

http://www.multitran.ru/c/m.exe?t=682153_1_2&s1=%EC%E5%E6%E4%F3%F0%E5%F7%FC%E5
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snow cover is usually extremely variable , thinning land cover and soil moisture is uneven. All 

this makes some adjustments in the distribution of permafrost. 

So, on the northern slopes Inylchek-Too mountain ridge on the left bank of the 

Kandzhayloo river (northern slope), permafrost was found at a depth of 1.36 m at an altitude of 

2900 m, and on the other, facing the south and south-west side of the same valley permafrost is 

absent even at a depth of 1.80 m.  

Precise data on the thickness of permafrost layer is not yet available for the described 

territory; existing fragmentary information cannot give a complete picture. They only show that 

the power of permafrost soil layer is directly dependent from the height and harsh climatic 

conditions. In general, it can be concluded that the thickness of permafrost layer increases with 

increasing altitude, but this pattern is often violated in certain conditions depending on 

orientations of the mountain slopes in the altitude limits. 

According to A.P. Gorbunov (1967, 1970), who had analyzed all the available 

information on the thickness of permafrost layer and the permafrost capacity of the Tien Shan, it 

can reach up to 20-25 m at an altitude of about 3000 m,  50-60 m - at 3100-3200 m, 100-110 m - 

at an altitude of 3300-3400 m, 150-160 m – at 3500-3600 m, 200 m – at  4000 m,  and at 

altitudes of 5000-6000 m thickness of the zone of permafrost is several hundred meters. 

It should be noted that the process of thawing in summer is the most 

indicative for the temperature-regime of the active layer of permafrost. The average seasonal 

thawing reaches 119.8 cm. Thawing of the active layer lasts an average of 114 days at a rate of 

about 1 cm per day. Freezing of the active layer in winter occurs within an average of 26 days, 

e.g., about 4.5 times faster than thawing. 

The magnitude of seasonal thawing of permafrost in spring is rather strongly influenced 

by the vegetation component of the landscape. Seasonally-melted  horizon of permafrost layer 

under rare vegetation of alpine cold deserts at altitudes of 3800-4000 m is typically 60-80 cm, 

while it ranges from 5-20 to 35 cm under a dense and strong grass sod of  dry sedge and cobresia 

meadows. 

Permafrost of the Central Tien Shan has a diverse composition of the frozen layers: 

underground frozen soil, frozen rocky-sandy sediments, ground ice. 

Ground ice variants are represented by two genetic groups: buried underground and 

proper. Buried ice consist of the initially surface ground ice, subsequently buried, and actually 

underground - of ice, which arise directly at different depths in the earth's crust. 

Clumps of buried ice usually reaches a thickness of several tens or even 100-150 m. 

Upper Deep and fresh subsidence of the basin type can be seen in Pleistocene moraines of 

Central Tien Shan, which indicate thawing of the blocks buried glacial ice preserved in them. 

Permafrost soil reduces the temperature of the soil, and hence the temperature of the 

water therein in summertime. This reduces the evaporation from the soil surface. A small amount 

of precipitation is quite compensated by low volatility. It is for this reason that swampiness is 

increasing in the upper reaches of the Sary-Jazz river. Therefore, the disappearance of permafrost 

on szyrts Central Tien Shan would have caused the disappearance of many wetlands (saz), so 

that there would be a reduction of meadow landscapes. From this perspective, the presence of 

permafrost in the highlands - is a positive phenomenon. On the other hand, the existence of water 

pressure in the form of frozen horizon combined with an intense evaporation causes salinization 

of the soil, contributes to the accumulation of sulphates and carbonates. 

Cryogenic landforms alter the original appearance of the highland landscape. On the 

surface of the gentle slopes and valley bottoms, on the flat tops they create of a dense network of 

frost mounds, multiple polygonal banded microforms, frost cracks, mold surface solifluctions, 

etc. 
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Climate and development of glaciation of Central Tien Shan. 

 

There had been several periods of its activation and degradation in the history of the 

evolution of glacial mountains of Central Asia. After the last "Minor Ice Age" (1450-1850 years 

BC)
11

 glaciation of the Tien Shan and Pamir-Alai goes into the next stage of degradation with 

periods of short-term activation of the glaciers. The current climate warming in Central Asia 

began to emerge from the mid 60s of the twentieth century. Global warming is happening the 

most in the ground layer of air. Together with unpredictable precipitation variation in the alpine 

zone (they decrease or remain within the climatic norm) it leads to a steady reduction of modern 

glaciation. Despite regional differences in climatic conditions, the baseline characteristics of the 

climate are the same for all Central Asian region, and there is a general trend of degradation of 

glaciers that embraced the entire territory of its mountain ranges. 

The most objective indicator of the state of glaciers and their evolution are the long-term 

data on glacier mass balance. One of the main problems to be solved within the studies of 

climate variability and stability of the glacial systems, is to identify the influences of air 

temperature regime and precipitation on these processes in a continuing trend of global warming. 

 Precipitation is one of the most variable elements of climate. Long-term fluctuations in 

precipitation are largely related to the variability of synoptic processes in a given year. Despite 

the fact that the same type of synoptic processes cover a large area, the rate of change of 

atmospheric precipitation in the Tien Shan is not the same everywhere, due to the structural 

features of the topography, orography and hypsometer ranges. 

The changes in the  basic elements of climate regime (temperature and precipitation) in 

turn define and changing the spatial position of the glaciers. Moreover, the shape and size of 

glaciers, under favorable or not favorable conditions of climate, change in a relatively short time 

intervals, which results in their advancing or reduction. 

But, most importantly, the climatic conditions are typical for all internal areas of the Tien 

Shan. Melted glacial water from these ridges forms the run-off of the two largest rivers of Tien 

Shan - Naryn and Sary-Zhaz. 

The largest in area glaciers’ fields, which can be compared in size with the Fedchenko 

glaciers in the Pamir and all glaciers of Caucasian mountains combined, are concentrated in the 

area of the peaks Pobeda and Khan Tengri (Osmonov, 1974). In a relatively small region of the 

eastern part of the basin of the Sary-Jaz river, glaciation areas of 2,000 km
2  

are situated on the 

territory of 11,200 km
2
. That is larger than all the glaciers of the Caucasus, with  the total area of 

1,400 km
2
. Moreover, these glaciers are spread over a huge area of about 440,000 km

2
 (Ivankov, 

1961). In addition, the glaciers of Sary Jaz river basin cover an area twice more  they the surface 

of all Altai glaciers, modern territory of which recently don’t exceed 910 km
2
 (Tronov, 1949). 

Included in the analysis of 39 river basins glaciers of the left and right components of the 

upper reaches of  Narin river allowed to come up to the following results. It turned out that the 

average speed of the retreat of glaciers in the Kara-Sai river basin during the period of 1943-

1977 years was 1.5-2 m / year higher than in the Taragay river basin, e.g. glacial retreat occurred 

more rapidly in the glacier systems located on the southern and south-western slopes of the Ak-

Shyrak ridge. In general, the retreat of 39 glaciers in the upper part of  Naryn river  during  34 

years was going on with an average speed of 6.5 m / year ( Table. 10). 

Table 10.  

              The average retreat of the ends of some glaciers in the upper reaches of Naryn 

river
12

 

                                                
11 Imbrie D., Imbrie K. Secrets of the  glacial epochs. /Transl. from English // Under edit.G.A.Avsyuk. M.: Progress, 

1988, 262 pp. 
12 Kuzmichonok VA Estimates of the fluctuations of some glaciers of Central Tien Shan / Mode of glaciers of the 

Central Tien Shan. Frunze: Ilim, 1986, pp.109-130. 
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10 glaciers of the southern slope of the Teskey Ala-Too ridge, after the end of the Little 

Ice Age were retreating relatively slow in the middle of the XIX century (2-4 m per year) for 

several decades, until 1943
 13

.  During the period 1943-1956 years the average speed of glacier 

retreat has increased significantly and reached 14-17 meters per year. Over the next 20 years, 

until the mid-1970-th glaciers continued to retreat, but the rate of decline decreased slightly (8-

10 m per year). Beginning with the late 1970-th and until 2006, there is a steady increase in the 

rate of glacier retreat Inner Tien Shan. Thus, in the period of 1990-2006 the average speed of 

glacier retreat was the highest in the last 150 years and was 18-20 meters per year. 

Central Tien Shan. The region is represented by the Sary-Jaz river basin. 195 glaciers in 

the basin for were retreating during 34 years at an average speed of 5.2 m / year, and reduction of 

all glaciers of all individual river basins of the Sary-Jaz district were approximately equal. 

Glaciers are retreating at an average rate of 8.0 to 8.6 m / year. An exception is the river. Uch-

Ceol basin, where the average rate of retreat of glaciers was 6.2 m / year. However, the apparent 

differences in the values of retreat within river basins were registered. In this case, the exposure 

slopes proved to be decisive. Since the ranges of the region are stretching in the latitudinal 

direction, glaciers were  more quickly retreating on the south and south-east slopes, and slower  - 

on the northern and north-eastern slopes of the ridges (Table 11). 

Since the Little Ice Age, and until the beginning of the XXI century the average value of  

297 glaciers’ retreat on the southern slopes of the Teskey Ala-Too ridge in the upper reaches of 

Naryn and Sary-Jaz rivers was 438 m(
14

).  

In the basin of the Sary-Jaz river there are the largest dendritic glaciers of the Tien Shan. 

Due to the morphological and morphometric features, changes of these glaciers occur with a 

certain delay as a  respond to changes in climatic conditions. 

Table 11. 

The average retreat of glaciers ends in the Sary-Jaz  river basin.  

 

River basin 
Number of 

glaciers 
Retreat, in m 

Mean speed of 

retreat, m/ year 

Koёlyu river basin [37, 36] including: 

 
53 281 8.3 

southern slopes of the mountain ridge Terskey Ala-Too 29 313 9,2 

northern slopes of the mountain ridge Koёlyu -Too 24 243 7,1 

                                                
13 Kutuzov S.S .Change of the glaciers of the  Inner Tien Shan in the last 150 years: Abstract of Ph.D. dissertation, 

M., 2009. 24pp. 
14 Kutuzov S.S .Change of the glaciers of the  Inner Tien Shan in the last 150 years: Abstract of Ph.D. dissertation, 

M., 2009. 24pp. 

River basin Number of glaciers Retreat, in m 
Mean speed of retreat, 

m/ year 

Taragai river 26 190 5,6 

including: 

southern slopes of the mountain 

ridge Terskey Ala-Too 

8 193 5,7 

Noth-noth-western slope of the  

mountain ridge   Ak-Shyrak 

18 204 6,0 

Karasai river    

South-south-western slopes of the 

mountain ridge  Ak-Shyrak 

13 262 7,7 

Total: 39 221 6,5 
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Uch-Kul river basin [37] including:: 

 
91 211 6,2 

southern slopes of the mountain ridge Koёlyu -Too 10 343 10,1 

southern slopes of the mountain ridge Terskey Ala-Too  
41 192 5,6 

Noth-noth-eastern slope of the  mountain ridge   Ak-

Shyrak 
40 198 5,8 

Big and Small Taldy-Suu rivers and  Kaiyndy-Bulak 

(southern slopes of the mountain ridge Koёlyu -Too) 

[36, 37] 

8 111 3,3 

Terecty river (southern slopes of the mountain ridge 
Koёlyu -Too )[36, 37] 

20 279 8,2 

Ak-Shyrak  river(South-south-eastern slopes of the 

mountain ridge  Ak-Shyrak ) [36] 
12 293 8,6 

Upper reaches of Sary-Jaz river [36,37] 7 273 8.0 

Enylchek and Kaiyndy  rivers [36] 4 211 6,2 

Total: 195 176 5,2 

 

Fluctuations dendrite glaciers of the Tien Shan have been investigated in detail by E.K. 

Bakov
15

. Fluctuations in major dendrite glaciers along with climatic factors are affected 

dynamically by the own features of the glaciers (relaxation oscillations). In the latter case, the 

movements of glaciers, as a system, are catastrophic, e.g. glaciers periodically pulsate and in 

most cases, progress is not consistent with the climatic conditions of the area. 

Spatial variation of all these glaciers is very flexible according to the existing 

investigations. Semenov’s glacier in the upper reaches of Sary-Jaz river retreated for 1.7 km 

from 1943 to 1963 with an average speed of 85 m / year. From 1963 to 1968 the state of the 

glacier is almost stable. During 1970 the value of the average annual retreat was 27 m. 

According to other sources
16

 the Semenov’s glacier is periodically pulsing, then intensively 

retreats for a long time with an average speed of 20 m / year. 

Mushketov’s Glacier is a typically pulsing glacier. From 1943 till 1956 it decreased by 

2.0 km with an average speed of 143 m / year. In 1956-57 this process was followed by 

reduction of the glaciers immediately by 4.5 km
17

. After this movement of glaciers gradually 

recedes by an average of 8-15 m / year
18

. North Enylchek glacier retreated by 3.2 km from 1943 

to 1981with an average speed of 84 m / year
19

, and from 1981 to 1990 it  further it continued  for 

another 1.0 km with an average speed of 111 m / year, e.g. the retreat was going faster than in 

the previous period. However, between 1993-1997 the glacier intensely moved down the valley 

for more than 4 km.  As a result, it almost completely superseded the lake Verhnee from its basin 

and took the position that it had had in 1943.  

One of the reasons for the rapid movement of glaciers is a floating part of glacier tongue, 

but it is possible that the glacial advance happens due to the fluctuation of dynamic nature. After 

this glacier again began to retreat intensively, and after that the area of the lake Verhnee 

increases.  South Enylchek glacier tongue descends to the level of 2800 m. In spite of this, the 

                                                
15Bakov E.K. About the spatial variation of large dendrite glaciers of the Tien Shan / Glaciological studies in the 

Tien Shan. Frunze: 1975, p.73-80. 
16 Glaciation of the Tien Shan / Managing editors: M.B.Dyurgerov, Liu Shaohay, Xie Zichu. M .: VINITI, 1995, 

p.234 
17 Bondarev L.G., Zabirov R.D. Fluctuations of glaciers of the  Inner Tien Shan in recent decades / MGI, 1964 

pp.125-130 
18 Dikih A.N., Bakov E.K. et al. Ice resources of Central Tien Shan. Bishkek: Ilim, 1991. p.169.   
19 Kuzmichonok V.A. Estimates of the fluctuations of some glaciers of Central Tien Shan / Mode of glaciers of the 

Central Tien Shan. Frunze: Ilim, 1986. Pp.109-130.   

http://www.multitran.ru/c/m.exe?t=442689_1_2&s1=%FF%E7%FB%EA%20%EB%E5%E4%ED%E8%EA%E0
http://www.multitran.ru/c/m.exe?t=1488644_1_2&s1=%ED%E0%F1%F2%F3%EF%E0%ED%E8%E5%20%EB%E5%E4%ED%E8%EA%E0
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glacier is relatively stable. The reason for comparative stationary of the glacier is an important 

large moraine interfere into the  end of the glacier, nearly for 14 km
20

.  

Information about the fluctuations of the glacier Kaiyndy is very limited. From 1932 

through 1943 the length of the glacier has decreased by 300 m with an intensity of 25 m / year. 

In the period 1943-1960 glacier moved immediately for 1.3 km. According to the data from 1850 

to 1965 glacier retreated in total only for 500 m with a mean speed of about 5 m / year
21

.Despite 

the weak correlation with climate change, the evolution of dendritic largest glaciers of the Tien 

Shan is not contrary to the terms of the current climate - they are generally reduced as all other 

types of glaciers, but the speed of their retreat is small. 

In the conditions of the Tien Shan, the greatest retreat rate (9.7 m / year) is registered in 

the valley (including complex) and hanging-valley glaciers with a length of an open part of more 

than 3.0 km, situated on the slopes of south, south west and  south-eastern exposition. Minimum 

retreat (3-5 m / year) is specific for cirque-valley, cirque-hanging glaciers, having a length of less 

than 1-2 km and situated on the slopes of the northern and north-eastern orientation, as well as 

for glaciers of the flat tops (less than 1.3 m / year). 

In some areas of the southern slopes of the ridge Teskey Ala-Too (in river basins Taragay 

and Uch-Ceol), the average value of the retreat of the glacier systems is less than that of glaciers 

of the north, north-east and north-western exposure. Although the observation of glaciers’ 

fluctuations of in the Tien Shan Mountains took place during different periods of time, the 

analysis of material available for more than half a century allowed to find the following regional 

differences in the receding of the glaciers ends: - Table 12. 

                                                                                       

  Table 12.  

         The average retreat of all glaciers of the Tien Shan in the period 1943-1999 in m / 

year. 

 

Western Tian-Shan [31, 44, 49] от <2,7-3,0 до 4,5-6,0 

Northern Tian-Shan от 4,0-6,7 до 8,5-11,8 

Issyk-Kul basin от 2,0-4,9 до 5,4-6,0 

Inna Tian-Shan от 5,6 до 7,7 

Central Tian-Shan от 3,3-4,3 до 8,3-9,5 

Dendritic glaciers от 0-5 до 10-27 

 

During the period from 1943 to 1999 the rate of glacier retreat has increased by the end of 

1950. In the first half of 1960 and in the mid-1970s, the rate of glacier retreat slowed and even 

there have been cases short growth, but they were insignificant against the background of the 

general degradation of glaciation, and can be explained by favorable climatic conditions of these 

short periods. After a short-duration activation, which ended by late 1970, the glaciers again turn 

to the reduction of their size. Minimum retreat of glaciers’ ends was noted on the ridges of 

Western Tien Shan and Issyk-Kul basin - 2,0-3,0 to 5,4-6,0 m / year, maximum - on the ridges of 

the Northern Tien Shan up to 8,5- 11.8 m / year. At present, the degradation of glaciers 

increases, and they retreat with varying intensity
22

. 

 

  

                                                
20 Mavlyudov B.R. The expedition to the glacier Inylchek. / MGI, 1998. Vyp.84, p.24.   
21 Bakov E.K. About the spatial variation of large dendrite glaciers of the Tien Shan / Glaciological studies in the 

Tien Shan. -Frunze: 1975, p.73-80.    
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 Alamanov S., et al. Physical geography of Kyrgyzstan. Monograph. Bishkek, 2013. Chapter 5: pp. 173-179. 
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Change of glaciers’ areas. 

 

Depending on the sign of the linear change in the length of glaciers, glacier area either 

decreases or increases. It should be noted that the change in the spatial position of the glaciers is 

not only near the end of the glacier tongue  and its sides, and often upper portions of the glaciers 

are subjects of no less intense change. 

Main information of the area change of glaciers of the Tien Shan is available for 

individual ranges and river basins of the North, Inner Tien Shan and Issyk-Kul basin, as well as 

for some glaciers located in different parts of the mountain system. 

Comparison of multi-temporal maps and data from multiple observations of the spatial 

position of the glaciers of the Tien Shan Mountains leads to a conclusion that the prevailing 

trend of glacier area is reduction. 

 

Inner and Central Tien Shan. Out of the 178 glaciers of the Ak-Shyyrak mountain 

group,  during  the period from 1943 to 1977 glacial area decreased 149glaciers, was virtually 

unchanged for 22 and  increased for 7 glaciers. That is, most glaciers reduced in size. However, 

the extent of reduction of the area is less than in the northern Tien Shan. The total area of the 

glacial system decreased by 14.4 km
2
 or 3.4%. The average annual decrease of the area of 

glaciers was 0.424 km
2
. The greatest reduction in the relative values of the area registered for 

glaciers of the Eastern, Southern and Northern periphery of the ridge (Table 13)
 23

. 

 

Table 13. 

                    Retreat of the area of Ak-Shyyrak glaciers  

 

Glacier systems  

Area of the glacier  

in 1943 

Km
2
 

Retreat of the 

area of the 

glacier  by 1977, 

Km
2
 

% 

Mean speed of 

retreat, 

Km
2
/year 

Northern periphery 62,3 3,3 5,3 0,10 

Zaman-Suu river basin  57,2 1,7 3,0 0,05 

Eastern periphery 16,7 1,2 7,2 0,04 

Koёndu river basin 60,9 2,1 3,4 0,06 

Southern periphery 14,5 1,0 6,9 0,03 

Karasai river basin 86,7 2,0 2,3 0,06 

Western periphery 50,4 2,1 4,2 0,06 

Petrov’s glacier system 77,4 1,0 1,3 0,03 

Total 426,1 -14,4 3,4 -0,424 

 

Retreat of the area (S km
2
) and in %, as well as the cube capacity of glaciers  (V км

3
) of 

the of Ak-Shyyrak mountain group in different periods is given in Table 14
24

. 

 

 

                                                
23

 Kuzmichonok V.A. Technology and opportunities for aerotopografic mapping of the glaciers’ changes (on 

example of the glacier Ak-Shyyrak). MGI, 1989, vol 67, p. 80-87. 
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Table 14. 

    Changes of the area and the cube capacity of glaciers  of Ak-Shyyrak mountain group in  

1943 - 2003 years.  

1943-1977 1977-2003 1943-2003 

S км2 S % V км3 S км2 S % V км3 S км2 S % V км3 

-17,95 -4.2 -3,6 -35,5 -8,7 -6,1 -53,10 -12,5 -9,7 

 

The total glacier area has decreased over the past 150 years by 19% - from 404 km
2
 to 

328 km
2 

 within the Inner and Central Tien Shan on the southern slopes of the Teskey Ala-Too 

ridge. By 2003, the total number of glaciers has increased to 335 due to the break-up of large 

aggregated-valley glaciers since the Little Ice Age, when there were 297 glaciers. Number of 

valley glaciers has increased from 47 in the middle of the XIX century to 71 in 2003, and 16 

small glaciers fully melted during the twentieth century. Glaciers with area of more than 10 km
2
 

have lost an average of 10% of the area, while in absolute terms the largest glaciers have lost 

larger areas. The area of glaciers smaller than 1 km
2
 in size reduced by an average of 30%. 

Between 1990 and 2003, the highest rate of reduction was registered in glaciers situated on flat 

tops of mountains - they lost an annual average of 0.6%
25

. 

Glacial system of Sary Jaz river basin are thick and the one of the largest not only in 

Kyrgyzstan, but throughout the Tien Shan. The data on the reduction of glacial systems in this 

river basin area from 1990 to 2010 is given in Table 15. The work was completed on the base of 

decoding multi-temporal satellite images from Landsat
26

. 

Table 

15. 

Changes of areas  in glacial Sary-Jaz river basin systems. (After Osmonov A.T.) 

 

Glacier systems 

Area of river 

basins, in 
km2 

Number of 

glaciers 

Total area of glaciers, in km2 
Changes of the area of 

glaciers, in km2 

1990  2010  km2 % 

Koёlyu, upper reaches 

of Sary-Jaz river 
2818,9 348 487,4±9,7 455,8±9,1 -31,6±13,4 6,5±2,7 

Enylchek, Kaiyndy 2329,8 318 926,8±18,5 912,8±18,3 -14,0±26,0 1,5±2,7 

Lower Dzhangart, 
Dzhangart, Jamal-Suu, 

Taldy-Bulak Uch-Chat, 

Koykap   

1662,9 146 130,1±2,6 124,1±2,5 -6,0±3,6 3,4±2,7 

Ak-Shyyrak, Uch-Kul, 

Terekty, Kichi-Terekty. 
4389,8 498 510,7±10,2 485,2±9,7 -25,5±14,1 5,0±2,7 

Total/Mean 11201,4 1310 2055 1977,9 -19,3 4,1 

 

Thus, the valley glaciers of the Tien Shan experienced a greatest reduction in the area in 

the second half of the twentieth century. Maximum degradation was inherent for slopes’ glaciers 

having a relatively small size. Compared with the valley type glaciers, they lost their area by 10-

20% more, and some of them completely melted. 

 Knowledge of the meltwater dynamics, which originated in the Sary-Jaz river valley, is 

of great importance for the understanding of contemporary changes of moisture occurring in the 
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 Kutuzov S.S. Change of the glaciers of Inner Tien Shan in the last 150 years. Abstract of Ph.D. dissertation, M., 

2009. 24p. 

 
26 Osmonov A.T. Changes of areas  in glacial Sary-Jaz river basin systems. Abstract of Prof. dissertation, Frunze., 
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Tarim Basin, located in the Xinjiang province of the northwestern China. In order to study the 

dynamics of glaciers located in the valley of the Sary-Jaz, which occupies a large part of Central 

Tien Shan, for the first time  data was obtained on the dynamics of glaciers across the whole 

valley of Sary-Jaz. 1310 glaciers larger than 0.1 km2 with a total area of 2055 ± 41.1 km2 were 

discovered, covering about 18% of the valley in 1990.  For 20 years, until 2010, the area of 

glaciers decreased by 77.1 ± 57.1 km2, or 3.7 ± 2.7%. The slightest reduction of glaciers (-1.5 ± 

2.7%) was observed in the eastern part of the valley of the river Sary-Jaz, where the largest 

glacier area are situated, as well as the highest in the Tien Shan peak  Pobedy (Victory) or Tomur 

Feng. Comparison of glaciers about the same size showed that the glaciers melted under the 

moraine cloak,  than the glaciers that were not covered by moraine material. 

It was found that the melting of glaciers in the Sary Jaz valley is much slower than in 

other ranges of the Tien Shan. This phenomenon is explained by the internal arrangement of the 

valley towards other ridges located in the peripheral areas of the mountain group. Another 

explanation for the difference in the rate of melting is the difference between the old techniques 

that have been used in collecting material and analyzing aerial images, and modern methods of 

analysis of satellite images. These circumstances cause the necessity of a certain revaluation of 

glaciers’ sizes obtained in the preparation of the Soviet glaciers’ catalog. 

According to these data, glaciers of Sary-Jaz river valley melted differently and at 

different speeds. Most glaciers decreased slowly (large and the largest glaciers), or at an average 

rate (small and medium-sized glaciers), and only a small number of glaciers demonstrated 

intensive melting and those were mostly small in size glaciers. In addition, some several 

advancing glaciers were found, which showed all the signs of surging glaciers. The dynamics of 

any glacier dependent on its size and on many local conditions of the micro-relief, including the 

exposure of the slope and the level of dissection of the  terrene. This uneven melting of glaciers 

was observed for other glacial regions of the Tien Shan, but there melting occurred at a higher 

rate as compared to the glaciers of the valley of the Sary-Jaz river. 

The mountain ranges of the Tien Shan are surrounded by arid plains with sparse summer 

precipitation, where the river with glacial supply are the only source of fresh water (Sorg et al. 

2012). Exact information about the ice cover and its changes are very important for the 

assessment of water resources available for agriculture, industry, and their use as drinking water. 

Despite the dry and continental climate, Tian-Shan has a very high concentration of mountain ice 

compared to all other mountain regions of Eurasia (Kotlyakov et al. 2012), and Kyrgyzstan has a 

very large number of glaciers on its territory. The object of this study was Sary-Jaz basin - one of 

the most glaciated areas of Tien Shan. It was found out that Tarim river, which is the main 

source of fresh water in the basin of the Taklamakan, receives 75% of its water from the basin of 

Sary-Jaz (Dikikh et al. 1991; Sorg et al. 2012). As a result of research over the past 20 years 

(1990-2010 years) new data were obtained on the status and dynamics of the glaciers of the river 

basin Sary-Jaz - Table 16
27

.   

Table 

16. 

       Changes of areas  in glacial Sary-Jaz river basin systems during the period of  1990 - 2010  

 

Regions River sub-basins Area of the 

region, m2 

N
u
m

b
er

 o
f 

g
la

ci
er

s 

Area of glaciers, km2 Changes of the area of 

glaciers (1990-2010) 

1990 2010 Absolute 

(Km2) 

Ralative 

(%) 

Northern 
Koёlyu, upper 

reaches of Sary-Jaz 

river 

2818.9 348 487.4±9.7 455.8±9.1 31.6±13.4 6.5±2.7 
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Eastern 
Enylchek, Kaiyndy 2329.8 318 926.8±18.5 912.8±18.3 -14.0±26.0 1.5±2.7 

Southern 
Lower Dzhangart, 

Dzhangart, Jamal-

Suu, Taldy-Bulak 

Uch-Chat, Koykap   

1662.9 146 130.1±2.6 124.1±2.5 -6.0±3.6 3.4±2.7 

Western 
Ak-Shyyrak, Uch-

Kul, Terekty, 

Kichi-Terekty. 

4389.8 498 510.7±10.2 485.2±9.7 -25.5±14.1 5.0±2.7 

Total 
 11201.4 1310 2055±41.1 1977.9±39.6 -77.1±57.0 3.7±2.7 

 

 

Advancing glaciers. Based on the study of satellite images over the past 20 years (1990-

2010), 10 glaciers were discovered whose size increased by 0.4-13.0% (average 3.9%). Growth 

was observed mainly in large and the largest glaciers, small and medium-sized glaciers were 

increasing extremely rarely. In the eastern sector of Sary Jaz basin glaciers increase in size was 

insignificant, and they can be considered to be  stable glaciers than growing ones. Nevertheless, 

two out of three glaciers of these group, located on the northern and western areas, actually 

increased (2.9-6.8%). 

The greatest increase in the area, with 5.8 km
2
 to 6.5 km

2
 or 13%, was observed for the 

glacier number 377, located in the southern sector, on the slope of the north-western exposure. A 

detailed analysis of this glacier revealed that it initially declined for 450 meters, or by 0.5%  - 

between 1990 and 1998. Then, during the period from 1999 to 2002, the area of the glacier 

increased by 5.8-6.4 km
2
 or 11.5%, and the glacier itself was extended to 3200 m or 10.7%. In 

these conditions, the glacier tongue in 2003 went down to 850 m and at the same time expanded. 

Then, in 2007, it, on the contrary, narrowed and still increased in length, and the area has 

decreased by 1% (from 6.6 to 6.5 km2). But if we take the total, over the entire study period 

from 1990 to 2010, the glacier number 377 increased by 13% and its tongue went down to 3 km 

down with increasing moraine cover (Figure 2. 2). 

 

 
           Fig.2.2  Changes of the glacier  № 377 in 1990 -2010  
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Climate change in the Sary-Jaz river basin. Two indicators of air temperature and 

precipitation  were used for the analysis of climate change in the study area. Data were obtained 

from the meteorological station "Tian-Shan" for eighty years period from 1930 to 2009. The 

average annual temperature was generally increasing during this period of time in the Sary-Jaz 

river valley, but these changes in different periods were uneven. There are three such periods of 

change: the coldest, stable and warm. During the coldest period, which was registered from 1930 

till 1950, the temperature had mainly a negative trend, which repeated at this period more often 

than in any other. During the second period, from 1955 to 1970, the temperature was 

comparatively stable, positive and negative trends were repeated with almost the same frequency 

and balanced each other. This period was characterized by smooth fluctuations in temperature 

and low differentiations of mean averages. Beginning with the 1970s, the average temperatures 

began to rise faster than in previous periods and continue its ascent during all the last 20 years 

(Fig. 2.3; A1, B1, C1). 

Precipitation, on the contrary, in total decreased in the Sary-Jaz river basin, although 

during the periods from 1930 to 1940 and from 1950 to 1960 their values increased. Since 1967, 

a period started when the rainfall decline continuously, this decline was particularly intense since 

1989, when rainfall was reduced from 257.8 mm to 96.7 mm in 1997. Data for 1998 and 1999 

are absent at the meteorological station "Tian-Shan", but in the subsequent period, from 2000 to 

2009, the amount of rainfall in this site was more than in the previous 7 years (Fig.2.4; A2, B2, 

C2). Generally, these data shows, that air temperature increases and rainfall - decreased during 

the last 20 years in the Sary-Jaz river basin, and climatic conditions have changed 

significantly.
28

.  

Coupling of the mountain ridges and intermountain valleys to the east and a general 

increase in altitudes from west to east, are very favorable for increasing snow cover along the 

west-east vector. Meridonial range plays the role of the main center of the accumulation of 

modern glaciation. The intensity of glaciation and size of glacial ice are negatively correlated 

with the distance to the longitudinal ridge: glaciers that are closer to this ridge, are larger, and 

vice versa (Osmonov, 1974). Practically all known morphological types of mountain glaciers can 

be met on the study area, from dendritic glaciers with an area of several hundred square 

kilometers, to very small glaciers, not larger than 0.1 km
2
. Sary-Jaz river basin is ranked as the 

first in Tien Shan for hosting the number of the largest glaciers. There are 21 glacier stretched in 

length for more than 5 km, 7 glaciers stretching for more than 10 km and 5 glaciers stretched out 

to 20 km (Osmonov, 1974). 

A1 A2 
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B1 B2 

  
  C1   C2 

  
 

        Pict.2.3. Changes of air temperature A1, B1, C1 and precipitation  A2, B2, C2 registered on the 

meteorological station "Tian-Shan" during three periods: 

  1930-1969(A1,2), 1970-1996 (B1,2), 1998-2009 (C1,2). 

 

As mentioned above, in the Sary-Jaz river basin glaciers can be differed into 4 types 

according to the size. Small glaciers, not larger than 0.5 km
2
 and medium-sized glaciers with an 

area of 0.5-1.0 km
2
 are the most numerous, while larger glaciers exceeding 1 km

2
, can be met 

much more rarely. Thus, the amount of glaciers was negatively correlated with their size: 

frequency of registration of glaciers of various groups decreased progressively depending on 

their size. The same pattern was found for the Northern Tien Shan (Tokmagambetov, 1976). 

It was determined that the slope exposure has a great influence on the intensity of 

glaciation. As a rule, most of the valley glaciers are located on the northern slopes, where the 

conditions are most favorable for their existence. Here, the neve line is lower, duration of 

ablation is less and, moreover, glaciers have the most favorable orientation with respect to the air 

flow, moisture bearing (Osmonov, 1974). 

There are either  no glaciers at all on the southern slopes (ranges Postysheva and Mai-

Bash), or they are developed significantly less compared to the glaciers of the northern slopes 

(ridge of Sary-Jaz). Right tributaries of dendritic ice and some separate glaciers, located on the 

southern slopes, are in especially unfavorable conditions for the development of glaciation. Here 

direct sunlight falling on the surface of the glacier with its northern angle, contribute to a more 

rapid rise in the snow line. This effect is especially vivid in the upper reaches of Sary-Jaz river. 

However, in the eastern sector of the Sary-Jaz river basin, where the glaciers the Northern and 

Southern Enylchek, as well as Kaiyndy are situated, the impact of the exposure of the slope is  

compensated by  of the high altitudes of the site (Osmonov, 1974). In addition, primary 

glaciation of western slopes is observed in some river basins. Nevertheless, throughout the Tien 

Shan glaciers are concentrated mainly on the northern slopes (69.9%) and only 18% are located 

on the southern slopes, 7.2% and 4.9% on the slopes of the western and eastern exposures, 

respectively (Dikikh et al. 2007 ). 

http://www.multitran.ru/c/m.exe?t=1869628_1_2&s1=%EC%E5%F2%E5%EE%F1%F2%E0%ED%F6%E8%FF
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According to the investigations it was found out that the eastern section of the Sary-Jaz 

river basin has the largest area of glaciers. This land is a part of the ice massif of Khan Tengri. 

The conditions in this area, namely low temperatures and a large amount of solid precipitation 

(snow), are very favorable for glaciation; glaciers are melting slower than in other areas, and 3 

glacier of different sizes are in a stable condition. In the eastern sector rugged terrain is 

combined with high altitudes reaching 7,000 meters above sea level, which is especially 

important for the development of glaciation. 

The fact is, that the mountains of Central Asia receive the principal amount of its rainfall 

during the summer period (75%) from the Atlantic Ocean. Atlantic air masses that contain a 

significant amount of moisture, moving from west to east, reach the Tien Shan, where they are 

stopped by the highest ridges of the mountain site of Khan Tengri, including one of the ridges of 

this site - Sary-Jaz with its highest mountain – Semenov’s peak (5816 meters above sea level). 

Here this moisture drops, mainly in the form of snow (Osmonov, 1974). As a result of snowfalls, 

large masses of snow are accumulated in the upper zone of the glacier and these processes are 

faster than melting glaciers (Bakov, 1976). 

In the winter, the Tien Shan receives much less rainfall (25%) as a result of the fact that 

the Siberian anticyclone extends here from the northeast and prevents invasion to the Tien Shan 

of the Western Atlantic wet air masses. As a result, the Tien Shan glaciers are predominantly 

summer-supplied (Dikikh et al. 1991). Rainfall in the Tien Shan increases with an altitude. As a 

result, high mountain slopes receive more rain than the foothills, and the total amount of 

moisture can reach 1000 mm at a height of over 5,100 meters above sea level. Glaciers of the 

eastern section are located mainly between the latitudes of 2950 and 7400 m above the sea level, 

with 89% of them located between 3800-7400 m above the sea level. However, the eastern 

region is characterized by relatively dry conditions compared to the upper reaches of the Sary-

Jaz river. The fact is, that the high ridge of Sary-Jaz with an average altitude of 4830 m above 

the sea level, holds the main moisture-full air masses coming from the Issyk-Kul. These air 

masses give away principal amount of their moisture to Sary-Jaz ridge in the form of 

precipitation, and only a small part penetrates into the eastern region  (Osmonov, 1974).    

Thus, it was found that glaciers of the Sary Jaz basin are significantly decreased over the 

past 20 years (1990-2010) due to the general trend of air temperatures rising and rainfall 

reduction. At the same time, different glaciers reacted differently to those changes of climate 

conditions, some of them even increased. Along with this, a set the following consistent patterns 

identified
29

: 

1.Glaciers’ distribution. 

а. Distribution of glaciers was very uneven in the basin of Sary-Jaz. The eastern section 

of the Sary-Zhaz is characterized by  maximum glaciation, as the most favorable conditions for 

their  preservation existed there, namely low temperatures and a large amount of solid 

precipitation (snow). Another reason for the small ice loss - is more intensive coverage of ice by 

moraines on this site. Inside the region, slopes of northern and north-western exposure and areas 

with rugged terrain had more developed glaciation if compare4d with the slopes of the other 

exhibits and regions with a mild relief. 

 2. Melting of glaciers. 

а) A total of 1,310 glaciers of various sizes were investigated, from 0.5 to more than 5.0 

km
2 
each, with a total area of 2,055 ± 41.1 km

2
, which was about 18% of the basin in 1990. 

Glacier retreat by 2010 was relatively small, for 77.1 ± 57.1 km
2
 (3.7 ± 2.7%). Glaciers of the 

Sary-Jaz basin declined much slower than it had been observed in other mountain ranges of the 

Tien Shan. Possible reason for this conclusion: the difference in the methods of data collection 

and evaluation of glaciers’ areas before and at present. 

 b). The smallest glacier retreat (-1.5 ± 2.7%) was observed in the eastern sector of the 

studied basin, where the largest glaciers and the highest peaks are concentrated. The most 
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intensive melting was observed on the northern and western sectors (-6.5 ± 2.7% and -5.0 ± 

2.7%). 

c). Glaciers covered by moraines melted much more slowly than the glaciers with open 

surfaces. Moraine covers strongly constrain glacial retreat, allowing the largest glacier Southern 

Enylchek  to retain its original area for a long time. 

d). Small and medium-sized glaciers (0.1-0.5 and 0.5-1.0 km
2
) were more sensitive to 

climate change, while larger glaciers (more than 1km
2
) retreated noticeably slower.  

e). At present, during the regression of glaciers, most of them are melting, and large 

glaciers disintegrate into several small; it is expected that in the future these processes will be 

stabilized. 

3. Glacier expansion and pulsations. 

а). In the basin of the Sary-Jaz river glacier expansion was observed predominantly for 

large and very large area of glaciers, and this phenomenon has been extremely rare for small and 

medium-sized glaciers. 

b). Mostly (9 of 10) increased glaciers of northern exposures. 

c) Glacier pulsations registered for the glacier number 377 (southern section) and some 

tributaries of the glacier Mushketov (northern section).  

 4. Climate change  

а). Over the past 80 years, from 1930 to 2010, the following changes registered: before 

the climate was colder and wetter than it is now. In the current period (1990-2010 years), an 

increase of an in average winter temperatures and precipitation was observed in the Sary-Jaz 

basin 

b). It is obvious that the general trend of air temperature elevation affects the overall 

situation and contributes to the melting of glaciers. However, the temperature during the period 

of  melting of glaciers (July-August) increased slightly, although the season of glaciers’ melting 

throughout Central Asia significantly lengthened until September. In contrast, the volume of the 

precipitation layer significantly decreased in the high mountains of the internal ridges. 

Apparently, this is the main reason for the reduction of glaciers in the basin of the Sary-Jaz river. 

 

 

Emergencies of natural-climatic nature  

Mountainous country, situated from 401 to 7439 meters above the  sea level, forms a 

high-altitude climatic zones and natural landscapes with vertical zonation, characterized by a 

high energy of the relief, seismic activity  and diastrophic movements, which causes the 

development of landslides, avalanches, rockfalls, floods and  floodings, earthquakes, threat of 

debacle of glacial lakes, permafrost and other hazards. From the standpoint of sensitivity 

exposure to emergencies of natural, technological, environmental and socio-biological nature, 

mountain system is  particularly vulnerable. Below is a table of the "National Report ..., 2012" 

according to the data of Emergency Ministry. 

 

Type of emergency 2007 2008 2009 2010 2011 

Mudflows, floods 70 83 93 131 61 

Landslides 5 2 13 40 12 

Avalanches 14 25 35 63 22 

Earthquakes  18 44 22 22 31 

Flooding 4 26 1 12 3 

Rain shower 3 1 7 3  

Serious fires 42 38 10 50 73 

Infections, invasions 14 24 7 7  

Industrial disasters, serious road-traffic 

incidents 

26 26 15 61 15 

Land spouts 5 34 14 36 24 

http://www.multitran.ru/c/m.exe?t=442685_1_2&s1=%ED%E0%F1%F2%F3%EF%E0%ED%E8%E5%20%EB%E5%E4%ED%E8%EA%EE%E2
http://www.multitran.ru/c/m.exe?t=442685_1_2&s1=%ED%E0%F1%F2%F3%EF%E0%ED%E8%E5%20%EB%E5%E4%ED%E8%EA%EE%E2
http://www.multitran.ru/c/m.exe?t=2157449_1_2&s1=%EF%EE%E2%FB%F8%E5%ED%E8%E5%20%F2%E5%EC%EF%E5%F0%E0%F2%F3%F0%FB
http://www.multitran.ru/c/m.exe?t=980282_1_2&s1=%F1%E5%E9%F1%EC%E8%F7%E5%F1%EA%E0%FF%20%E0%EA%F2%E8%E2%ED%EE%F1%F2%FC
http://www.multitran.ru/c/m.exe?t=1054478_1_2&s1=%F2%E5%EA%F2%EE%ED%E8%F7%E5%F1%EA%EE%E5%20%E4%E2%E8%E6%E5%ED%E8%E5
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Hailstorms 3 1 3 1  

Heavy snow, ice-blocking  5 4 11 14 

Rock falls 5 2 2 1  

others  1 1   

TOTAL emergencies 209 312 277 439 255 

 

 

Statistics show that during the period from 2007 to 2011 on the territory of the Kyrgyz 

Republic the greatest number of emergency situations (ES) was registered in 2010 - 439, the 

lowest in 2007 - 209, in 2011 there were 255 emergencies. Most of them are natural and climatic 

emergencies: mudflows, floods, landslides, avalanches, flooding and weather emergencies 

(wind, hail, snow, rain). 

Giant avalanches landslides and firn-ice falls are not unusual for the mountain regions, 

their volume sometimes reaches a million of cubic meters or more, up to - 2.2 million m
3  

 in the 

Enylchek river basin. The greatest economic damage is caused by avalanches on the road 

Karakol-Enylchek. 

 

 

53% of the territory of the Kyrgyz Republic are exposed to avalanches. Within 779 

avalanche areas, more than 30,000 avalanche sites are allocated, about one thousand of them 

pose a threat. Avalanches are observed almost everywhere, where there are steep slopes and 

snow cover sufficient depth. Avalanche period lasts in Kyrgyzstan from 3-4 months (Western 

Tien Shan), to 10-12 months (Central Tien Shan). The most frequent avalanches in the Tien Shan 

damager roads in February and March (63% of the total number of registered cases, when  

avalanches caused damage to highways). Only 16% of the total number of avalanches have been 

registered in January, 13% usually in April,  about 4% of the total registered number of 

avalanches goes in December, in November and May, 1.5 and 2.5% respectively. The maximum 

amount of snow displaced by avalanches  is typical for March (52.6%). The major part of 
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avalanches come down from the northern and north-western slopes. During the period of 2000-

2011, the largest number of emergencies caused by avalanches have occurred in Jalal-Abad (4% 

of the total number of emergencies in the Kyrgyz Republic), Osh (1.9%), Naryn (1.6%) and 

Issyk-Kul (1.6%) regions
30

. 

Statistics shows the trends of the number of climate-emergencies increasing between 

1990 and 2010
31

.  

 
6.3. Trend in the change of the number of mudflows, floods 

6.4. Trend in the change of the number of landslides 

6.5. Trend in the change of the number of avalanches 

                                                
30 National report on the state of the environment of the Kyrgyz Republic for 2006-2011. B., 2012, 128p. 

 
31 Ilyasov S., Zabenko O., Gaydamak N., Kirilenko A., Myrsaliev N., Shevchenko V., Penkina L. B. Climate profile 

of the Kyrgyz Republic., 2013,  99p. 
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6.6. Trend in the change of the number of flooding’s 

6.7. Trend in the change of the number of rain showers 

6.8. Trend in the change of the number of land spouts 

Thus, in general we can conclude, that the global climate change, which is observed in 

the twentieth century, have a similar response in the regional climate of Central Asia. In this 

case, the local climatic conditions, especially in the mountainous regions of Kyrgyzstan, varied 

in a wider range of temperature, when its growth in terms of 100 years for some regions reached 

2,5 ° C, e.g.  much more than for the Earth as a whole
32

. Precipitation over the territory could be 

almost not changed, but in some areas both their growth and decrease were observed, with 

considerable inter-annual variability of total rainfall. All of this proves heterogeneity of local 

responses to global and even regional climate change and mandatory need for practical 

assessments of local climate changes of the Central Tien Shan. 
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Part 3. CLIMATE CHANGE PROBLEMS 

 

Asia occupies a large part of the Eurasian continent, for which it is impossible to identify 

a single dominant effect. There is no doubt that the most important problem that could affect 

hundreds of millions of people - "the lack of food and fresh water." For major part  of Asia so 

severe droughts are not expected, as they are for large areas of Africa, America and the 

Mediterranean. But the western part of Central Asia and the mountainous areas may be affected, 

especially when the reduction in precipitation will be imposed on the reduction of mass and the 

disappearance of glaciers that accumulate precipitation and gradually “give them back” in the 

form of river flow. In case of the application of modern agricultural techniques and using new 

varieties of crops, food problem in Asia can be avoided, but the costs will be coming big. 

Global warming is expected to increase the average annual temperature throughout 

Central Asia. Experts of the Main Geophysical Observatory produced a model calculation of the 

dynamics of temperature for a number of regions (including Kyrgyzstan) on three basic scenarios 

of the 4-th Assessment Report of the IPCC for the beginning, middle and end of this century
33

. 

The temperature increase in Kyrgyzstan is expected less than in Russia, but, as the 

authors note, one must take into account the rugged relief and the redistribution of their natural 

factors, which is poorly capable for modeling for mountain areas. 

 

 
 

The Second National Communication of the Kyrgyz Republic to the Parties of the UN 

Framework Convention on Climate Change gives a detailed characteristics of the forecasted 

climate change. Simulation was carried out in accordance with the scenarios of the 4-th 

Assessment Report of the IPCC. 

For agriculture, primarily climate change will alter the thermal regime (heat supply), 

which is one of the main factors for agro-climatic zoning. Increase in heat will substantially 

change the possibilities for cultivation of different crops: 

• In the Northwest region by 2100 according to the scenario A2-ASF at altitudes up to 

1400 m, the climate will be from very hot to moderately hot, and according to the scenario B2-

MESSAGE such a climate will be at an altitude of 1200 m. The frost-free period according to 

scenario A2- ASF will take from 264 days at an altitude of 600 m, and 120 days at an altitude of 
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3000 m. According to the scenario B2-MESSAGE it will be 246 days at an altitude of 600 m, 

and 103 days at an altitude of 3,000 meters. 

 

• In the north-eastern region by 2100 according to the scenario A2-ASF moderately hot 

climate will be on the coast of the lake till the  latitude of 1,800 meters, and according to the 

scenario B2-MESSAGE there will be no hot climate in the basin of the lake. The frost-free 

period under scenario A2-ASF will take from 304 days at an altitude of 1600 m up to 102 days at 

an altitude of 3000 m. According to the scenario B2-MESSAGE it will be 255 days at an altitude 

of 1600 m, 73 days at an altitude of 3000 m. 

• In the Inner Tien Shan by 2100 under the scenario A2-ASF moderately hot climate will 

be at an altitude of 1800 m, and under the scenario B2-MESSAGE there will be no hot climate in 

the Inner Tien-Shan. 

• In the southwestern region by 2100 under the scenario A2-ASF the climate will be very 

hot to moderately hot at altitudes up to 2000 m, and under  the scenario B2-MESSAGE such a 

climate will be typical at altitudes up to 1600 m. The frost-free period under the scenario A2- 

ASF will take from 294 days at an altitude of 600 m to 161 days at an altitude of 3000 m. 

According to the scenario B2-MESSAGE it will be 276 days at an altitude of 600 m, and 144 

days at an altitude of 3,000 meters. 

In general, the distribution of areas with different heat supply will substantially change in 

the Kyrgyz Republic, e.g. the area of heat supply areas with> 4000 ° C will increase by 2100, 

more than in 2 times
34

. 

Along with a general increase in temperature, it is expected in particular reducing of the 

amount of frost days by the end of the century in Kyrgyzstan for 30-35 days (Katzov and others, 

2009). 
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At the same time the duration of “heat waves” will increase (number of days with the 

maximum temperature). Valley areas are more susceptible for the heat waves within the territory 

of Kyrgyzstan, including in the Inner Tien Shan
35

. 

 
Changes in the amount of  precipitation for the territory of the Republic varies 

significantly for different scenarios and differs in a considerable uncertainty due to the annual 

variability
36

.  Currently, the mildest scenario B1 should no longer be considered, according to 

which the amount of precipitation will increase, as concentration of CO2 in the atmosphere 

exceeds the concentration inherent in it. A slight increase in rainfall, which is expected under a 

middle  scenario, will be quite varied both from year to year, and for different parts of the 

territory: the valleys and lower slopes of the mountains will be exposed to aridity in any case. 
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In "Climate profile ..." (2013) a map of the model forecasts of changes in average annual 

rainfall are shown , according to which the general dynamics of small. 

 
Mean annual amount of precipitation by 2020, 2050, 2080 and 2100 – according to 

stimulation data – site: www.climatewizardcustom.org 

 

By reducing the moisture percentage of the area of arid desert zone and semi-arid semi-

desert zone could increase approximately from 15.0% in 2000 to 23,3-49,7% in 2100.  The area 

and productivity of alpine pastures on Internal szyrts Tien Shan, Ak-Say and Alai valleys, etc. 

http://www.climatewizardcustom.org/
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can significantly reduce
37

. A World Bank report (2014) provides a forecast of changes in the 

values of evapo-transpiration in 2071-2099 years compared with 1951-1981: 

 
Scenario RCP2.6 (2°C, left picture) and  RCP8.5 (4°C, right picture)  were used (Turn down the 

heat, 2014). 

River flow is directly related to the amount of rainfall as well as the temperature. An 

important role in the dynamics of runoff and water availability in the area for the Kyrgyz 

Republic plays melting glaciers. Almost all the scenarios show an increase in runoff in 2020-

2030 years through glacier component and further decrease (sometimes significant) in future. 

 

                                                
37 The Second National Communication of the Kyrgyz Republic to the Parties of the UN Framework Convention on 

Climate Change.  Bishkek, 2008. 
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Green – precipitation sources; blue – sources from melting of glaciers; 4 versions. 

 

Reduction of glaciation, due to climate change, would affect the energy security of the 

country as well. Glaciers of the Central Tien Shan are a major source of run-off for the major 

“energy-artery” of the country  - Naryn River. The length of Naryn is 807 km, the basin area is 

59.9 thousand sq. Km. It is formed by the confluence of the Big Naryn and Small Naryn, 

originating in the glaciers of Central Tien Shan. All the major hydroelectric power stations, 

which produce electricity, are concentrated on this river. A cascade of Toktogul hydroelectric 

power station (HPS), which includes 6 existing and projected 1 station, is situated in the lower 

reaches of Naryn. 

1. Toktogul HPS (1200 MW). 

2. Kurpsai ГЭС (800 MW). 

3. Tashkumyr HPS (450 MW ). 

4. Shamaldysaiя HPS  (240 MW). 

5. Uchkurgan HPS (180 MW). 
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6. Kambaratinskaya HPS 2 (Planned capacity of the station - 360 MW, recently one 

integral unit is working with capacity 120 MW). 

7. Designed Kambaratinskaya HPS 1 (Planned capacity of the station - 1860 MW). 

A construction of 4 hydropower stations of the Upper-Naryn cascade is on-going   in the 

upper reaches of the Naryn for the moment. The total capacity, according to the plan, will be 

237.7 MW. 

Taking into account, that the territory of the Kyrgyz Republic, as a mountainous country, 

is largely exposed to dangerous natural and climatic processes and phenomena, its vulnerability 

to emergencies of this kind was evaluated on the basis of statistical models – to be used as a 

forecast of possible emergencies. 

We consider the vulnerability assessment for the following types of natural emergencies: 

• Landslides in the territory of the Kyrgyz Republic – recently registered not less than 

5000; 

• Mudflows, floods and breakthroughs of alpine lakes. Almost the entire territory of 

Republic is under the threat of these emergencies, as more than 95% of the 

settlements/population centers are located in close proximity to water sources, mainly along 

rivers, and more than 90% of all lakes are mountainous, of which annually about 200 lakes are 

under a threat of breakthrough in recent glacial condition; 

• Avalanches, intense manifestation of which is due to geomorphological structure of 

deeply dissected mountainous terrain of the Republic, where unstable deep snow-cover is formed 

in the case of heavy precipitation.  

 

Vulnerability assessment was carried out for three main regions (Central, Northern and 

Southern), traditionally allocated in the country for the monitoring and analyzing of 

emergencies. Mudflows, floods and breakthroughs of alpine lakes are combined into one 

category because of high altitude lake’s breakthrough are very rare and difficult for modeling 

separately. Estimates are given for the expected changes in climatic parameters in accordance 

with the received climate scenarios. The calculation results for the period up to 2100 led to the 

following conclusions. 

• For the Southern region, the likelihood of landslides under the A2-ASF scenario will 

not change much, but under the scenario B2-MESSAGE it will slightly increase. The probability 

of mudflows, floods and breakthroughs of alpine lakes under both scenarios A2-ASF and B2-

MESSAGE will increase in several times. For all scenarios the likelihood of avalanches will 

increase in Chatkal area and significantly reduce in the Toktogul region; 

• For the Central region, the likelihood of mudslides, floods and breakthroughs of alpine 

lakes under scenarios A2-ASF and B2-MESSAGE will be significantly reduced. Probability of 

avalanches under both scenarios will increase slightly; 

• For the Northern region, the likelihood of mudslides, floods and breakthroughs of alpine 

lakes under scenarios A2-ASF and B2-MESSAGE will be significantly reduced. Probability of 

avalanches under both scenarios will increase significantly. 

A separate problem - hurricane winds. Regularly repeated hurricanes caused quite 

tangible destruction and become "an example" of damage from climate change (destruction of 

the roofs of buildings, trees crash, dusty winds flushing away fertile layer of soil, etc.). 

According to the ME their number tends to increase, and the conclusions of the Fifth Assessment 

Report suggest a greater frequency and strength of extreme weather events in the coming 

decades. 

According to forecasts, the degradation of glaciers that is already going on will continue. 

Vulnerability assessment for ice volume and surface runoff are made using complex digital 

elevation models and moisture conditions of the Kyrgyzstan territory (DMR and DMHum 

respectively), developed at the Institute of Water Problems and Hydropower of the National 

Academy of Sciences of the Kyrgyz Republic. The main results of the projected state of glaciers 
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in the period up to 2100 are given in Table
38

  (dT - change in mean annual temperature in ° C, m 

- the ratio of annual precipitation in relation to the base period). 

 

 

 
 

 

The following table P.5 lists the resulting evaluation data of the basic parameters 

obtained by summarizing information of the individual hydrological basins in the process of 

simulation for the most probable versions of predicted climatic parameters (dT - change in mean 

annual temperature in ° C, m - the ratio of annual precipitation in relation to the base period). 

 

                                                
38 The Second National Communication of the Kyrgyz Republic to the Parties of the UN Framework Convention on 

Climate Change.  Bishkek, 2008. 
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From the results of forecasts it is clear, that a significant decrease in surface runoff  in the 

long term can be predicted under all the most probable scenarios. During the period up to 2020 - 

2025 years an increase of the surface runoff is expected by increasing of the glacier component, 

and by 2100, a decrease to 43.6 - 88.4% of the total flow compared to 2000. The consequences 

of such a significant decrease in the projected surface runoff undoubtedly will have a negative 

impact on living conditions and economic activities in the Kyrgyz Republic, as well as in 

neighboring states. Risks in the areas of water use and water-allocation will undoubtedly 

increase if preventive measures are not taken. 

For all the most probable scenarios, reduction of  water supply from glaciers will have a 

significant impact on the river flow distribution during the year-period, significantly reducing its 

year high in summer and moving it to an earlier date. Glaciers, accumulating solid precipitation 

almost all year round, give back most of the water in the most important agricultural season – in 

summer, and increase river flow in the hot dry years. According to the results of modeling, this 

natural potential of flow regulation is weakened.  Without appropriate adaptation measures, it 

can significantly affect the users of water resources of the Kyrgyz Republic and neighboring 

countries. 

Climate change may have a significant impact on the state of the lakes. For example, the 

expected decrease in water area of Lake Issyk-Kul is in the limits from 232 to 1049 km
2
, and a 

decrease in the water level from 5.1 to 27.5 m in comparison with 2000 year. For another 

terminal lake Chater-Kul, according to preliminary estimates it was found that under all the most 

probable scenarios, Lake Chater-Kul is likely to exist only in the form of annually dry out 

comparatively small reservoir
39

. 

                                                
39 The Second National Communication of the Kyrgyz Republic to the Parties of the UN Framework Convention on 

Climate Change.  Bishkek, 2008. 
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Fig. 3. Reduction of glaciers (2008 compared to the 1960s, satellite data) in the Altai-Sayan 

region, the Pamir and Tien Shan Source: IPCCAR5 WGII, Chapter 24, Figure 24-3 

 

In accordance with the predictions of climate change, conditions for agriculture in the 

region become particularly severe, and necessity to provide food for population require large 

expenditures. 

An assessment was produced on the basis of statistical models for relations of  climate 

change and the following health and demographic indicators: 

1. The disease incidence of human population: 

• for contagious infections, on the example  of acute intestinal infections  - for all regions 

of the country; 

• for noncommunicable diseases, with examples of diseases of the cardio-circulatory 

system for the population of Bishkek. 

2. Mortality of population: 

• by the number of having died persons in the context of regions of the country, as well as 

with a detailed analysis of the mortality reasons in the population by sex and age; 

• in terms of mortality due to cardiovascular diseases for Jalalabad and Chui oblasts 

(regions) and Bishkek. 

The results show a significant dependence of medical–demographical indicators from 

climate change: 

• A serious increase in incidence of acute intestinal infections is expected by 2100. The 

values of the expected incidence of acute intestinal infections under scenario A2-ASF can 

achieve 57.0 cases per 100 thousands people by the year 2100, and for the scenario B2-

MESSAGE somewhat lower - 54.4, e.g., increase  can be 15.9% and 10.6%, respectively, in 

relation to the baseline data of morbidity  in 2005; 

http://www.multitran.ru/c/m.exe?t=4976907_1_2&s1=%F1%E8%F1%F2%E5%EC%E0%20%EA%F0%EE%E2%EE%EE%E1%F0%E0%F9%E5%ED%E8%FF,%20%F1%E5%F0%E4%E5%F7%ED%EE-%F1%EE%F1%F3%E4%E8%F1%F2%E0%FF%20%F1%E8%F1%F2%E5%EC%E0
http://www.multitran.ru/c/m.exe?t=4976907_1_2&s1=%F1%E8%F1%F2%E5%EC%E0%20%EA%F0%EE%E2%EE%EE%E1%F0%E0%F9%E5%ED%E8%FF,%20%F1%E5%F0%E4%E5%F7%ED%EE-%F1%EE%F1%F3%E4%E8%F1%F2%E0%FF%20%F1%E8%F1%F2%E5%EC%E0
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• The incidence of diseases of the cardio-circulatory system will substantially increase in 

relation to the baseline data of morbidity  in 2005 (Chui region - by 69.6% and 45.6% for the 

A2-ASF and B2-MESSAGE respectively; Issyk-Kul oblast - 13.5% and - 8.3% for the A2-ASF 

and B2-MESSAGE respectively, Jalalabad oblast - 73.2% and 37.6% for the A2-ASF and B2-

MESSAGE respectively). The increase of the incidence of diseases for the northern and southern 

regions of the country is expected to be approximately the same. Less significant increase (even 

a slight decrease under B2 scenario-MESSAGE) of morbidity in Issyk-Kul region is expected 

due to a significant difference of the climatic conditions of the region thanks to the smoothing 

effects of Lake Issyk-Kul on the extreme temperatures; 

• Increased levels of cancer incidence are forecasted for women (approximately 7% 

compared to 2000) and a decrease for men;  

• A substantial growth rate of the mortality from cardiovascular diseases is expected by 

2100 if compared to 2005 (Bishkek - by 50.6% and 39.4% for the A2-ASF and B2-MESSAGE 

respectively; Chui oblast - 54 , 4% and 42.9% for the A2-ASF and B2-MESSAGE respectively; 

Jalalabad oblast - 75.3% and 54.3% for the A2-ASF and B2-MESSAGE respectively)
40

. 

Unfortunately, the dynamics of natural focal infectious diseases was not considered in the 

Second National Communication. Nevertheless, diseases transmitted by disease-sampling 

organisms - by insects, ticks and rodents are clearly seen to be dependent from the climate 

change. Both animals-transmitters and hosts of parasites react to changing environmental 

conditions. Disease - carriers of some infections are becoming more active and / or distributed 

(migrate) to the "north" when the temperature rises. 

Of course, the climate does not create new diseases. All of them existed previously as 

well - plague, encephalitis, and others. But warmer weather promotes pathogens’ development 

while aridization limits  containment of infectious diseases. When permafrost is thawing, there 

appears a threat of Siberian scabies foci activation. Climate change can inspire the emergence of 

new strains of such terrible diseases as plague. It should be noted that in 2013, the first time in 

over 30 years,  a death of a teenager was recorded after his visiting a natural foci of plague in 

Central Tien Shan and contacting a marmot, the main carrier of the plague. 

One of the most dangerous natural focal diseases is a tick-borne encephalitis. There are 

currently 10 natural foci of tick-borne encephalitis in Kyrgyzstan. And for the past 10 years 

cases of the taiga tick bite have doubled, up to 16 in cases are recorded in a  year. However, the 

number of persons, who applied to medical services for tick bites, is increasing every year. If in 

2011 639 people were registered with such problems, in 2012 - 851 persons. 

 "Every year the area of distribution of ticks in the country increases, even in the Capital 

(Bishkek) ticks’ attacks facts are registered," – was noted in the Ministry of Health of the Kyrgyz 

Republic. It is noted that the duration of the dangerous "tick" period has increased in recent 

years; it is no longer limited to the April - June. In spring and early summer aggressiveness of 

the blood-sucking insects is the highest. But, in recent years more and more bites are recorded in 

August - October. Epidemiologists have even introduced the concept of "second peak of ticks 

activity." Same individual cases of infection occur in July and November. A further increase in 

the period of their activity is expected: an earlier exit from hibernation in spring and later of 

coming into hibernation in autumn.  

 It is difficult to say that the impact of climate change on the incidence of tick-borne 

encephalitis geography had been proved for certain.  Although ticks became much more 

numerous in some areas, but only a small part of them is infected with a virus of encephalitis. As 

for the increase in the duration of the season, favorable for ticks due to an increase of the mean 

annual temperature and increase the frost-free period, in this aspect connectivity to climate 

change is undeniable. 

                                                
40 The Second National Communication of the Kyrgyz Republic to the Parties of the UN Framework Convention on 

Climate Change.  Bishkek, 2008. 

http://www.multitran.ru/c/m.exe?t=4976907_1_2&s1=%F1%E8%F1%F2%E5%EC%E0%20%EA%F0%EE%E2%EE%EE%E1%F0%E0%F9%E5%ED%E8%FF,%20%F1%E5%F0%E4%E5%F7%ED%EE-%F1%EE%F1%F3%E4%E8%F1%F2%E0%FF%20%F1%E8%F1%F2%E5%EC%E0
http://www.multitran.ru/c/m.exe?t=1452371_1_2&s1=%EF%E5%F0%E5%ED%EE%F1%F7%E8%EA%20%E1%EE%EB%E5%E7%ED%E5%E9
http://www.multitran.ru/c/m.exe?t=1452371_1_2&s1=%EF%E5%F0%E5%ED%EE%F1%F7%E8%EA%20%E1%EE%EB%E5%E7%ED%E5%E9
http://www.multitran.ru/c/m.exe?t=3626203_1_2&s1=%EA%F0%EE%E2%EE%F1%EE%F1%F3%F9%E8%E5%20%ED%E0%F1%E5%EA%EE%EC%FB%E5
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 Malaria is also recorded in the country, area of its distribution correlates well with the 

climatic conditions
41

. 

 

 
 2008 2009 2010 2011 2012 

Natural focal zooantroponoze infectious diseases      

brucellosis 3825 3629 3977 4412 2296 

pediculosis 271 230 293 137 131 

Siberian plague 46 11 28 12 6 

malaria 18 4 2 44 3 

Parasitic diseases      

lumbricosis 8491 9339 9304 10483 11302 

enterobiasis 17472 17150 15477 11403 11844 

echinococcosis 812 813 785 926 930 

 

Similarly the cases of Siberian scabies disease among wild animals became more 

frequent, being transferred through the food chain from prey to predators, including the snow 

leopard. 

In general, climate changes expected for the Central Tien Shan under most scenarios will 

be rather negative for both natural ecosystems and human health and the economy. Urgent 

measures are needed aimed on the reduction of greenhouse gas emissions and on adaptation to 

climate change. 
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Part 4. ADAPTATION ISSUES 

 

1. According to data of the World Bank
42

,  The Kyrgyz Republic occupies third place in 

vulnerability to climate change among the countries of Europe and Central Asia: 

 

 
 

The need for urgent adaptation activities is be realized in the country, but poverty forces 

to focus primarily on problems related to the well-being of the population. 

At the state level as the most vulnerable to climate change sectors have been identified as 

following
43

 : 

 water resources (indicators of vulnerability - parameters of glaciers, the amount of 

surface runoff, characteristics of lakes); 

 population health (indicators of vulnerability - morbidity and mortality); 

 agriculture (indicators of vulnerability - heat supply, yield of different kinds of 

crops and pastures); 

 climatic emergencies (indicators of vulnerability - the frequency of floods, 

landslides, breakthroughs of alpine lakes, avalanches). 

For the sound quantitative vulnerability assessments, the known physical dependences 

were used (water resources sector) or statistical methods (health sector, agriculture, climate 

emergencies). 

Detailed stages of the adaptation process for water resources should be specified for 

each region, but in any case the general actions are: 

 more effective and careful management of irrigation systems to conserve and water 

retention; 

 regulation of surface runoff and accumulation of water in the reservoirs; 

                                                
42  Overview of activities in the field of climate change in the Kyrgyz Republic. The World Bank. October, 2013. 
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 the use of modern, more efficient systems and modes of distribution of water in order to 

reduce losses; 

 encouraging water users to more efficient use of available resources through the 

introduction of water charges. 

For agriculture, the main directions of common approaches to adaptation are the 

following: 

 technological improvement of the usual agricultural processes; 

 economic mechanisms to stimulate the activity of individual owners; identification of the 

main ways of state support for agriculture. 

 

Basic adaptation measures to climate change in the health-care sector should include: 

 Expansion of research work in the field of assessment of the negative impact of climate 

change on human health of the Republic; 

 Development of a plan of research on the impact of climate change on human health, 

including development of science-based forecasts of possible deterioration of public health in the 

context of climate change, and preparation of the rationale for appropriate prevention and 

adaptation; 

 Regular preparation of the National reports assessing the impact of climate change on the 

health of the population; 

 Raising public awareness through the publication of special publications and periodicals, 

brochures on climate change and health, as well as through the media; 

 Improving the system of education and training of specialists for epidemiological 

surveillance and public health; 

 Development of a National Action Plan on the prevention  and reduction of the  negative 

impacts of climate change on human health of the Kyrgyz Republic. 

From the point of view of ensuring security from dangerous climate-effects, adaptation 

measures are in fact the development of the existing set of measures to prevent emergencies 

(updated by reasonable funds’ reallocation to prevent emergencies in the most dangerous areas). 

The main components are: 

 Spatial planning for all natural emergencies in order to identify the high-risk areas 

and consequent demands on the use of these zones. I should be based on the current and 

projected probability of emergencies taking into consideration the possibility of climate change 

impact on that; 

 Engineering measures aimed at eliminating not only the source of danger, but its 

prerequisites; 

 Legislative measures defining the rules and regulations that provide the basis for 

the first spatial planning and engineering activities; 

 Public awareness, wide information distribution and education in order to avoid 

groundless decisions, taking into account probability of emergency situations with the expected 

climate change impact.  

Most of the proposed measures are general or limited at this stage to the development of 

the methodology or the monitoring of phenomena, which, of course, is also necessary. 

The conservation of biological diversity, conservation of species in terms of climate 

change, were not considered in the Second National Communication, adaptation measures on 

them have not been offered. 

http://www.multitran.ru/c/m.exe?t=361308_1_2&s1=%FD%EF%E8%E4%E5%EC%E8%EE%EB%EE%E3%E8%F7%E5%F1%EA%E8%E9%20%ED%E0%E4%E7%EE%F0
http://www.multitran.ru/c/m.exe?t=361308_1_2&s1=%FD%EF%E8%E4%E5%EC%E8%EE%EB%EE%E3%E8%F7%E5%F1%EA%E8%E9%20%ED%E0%E4%E7%EE%F0
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Ecosystem resilience to climate change can be improved, as well as the risk of damage to 

anthropogenic and natural ecosystems can be reduced, through the adoption of adaptive and 

mitigation strategies that take into account the conservation and sustainable use of biodiversity. 

Convention on Biological Diversity under climate change adaptation refers to adjustment in 

natural or anthropogenic systems to climate stimuli or their effects, aimed at mitigating the 

negative impacts or the use of positive opportunities
44

. 

At the state level, the major tool for biodiversity conservation over the territory of the 

country in a changing climate conditions, is an effectively functioning system of protected areas. 

It is on itself an adaptation measure for the conservation of rare species and ecosystems. 

Removal of anthropogenic pressure allows biota to respond flexibly and to adapt to new 

conditions, reducing the risk of extinction of the most vulnerable species. Therefore, although 

the Second National Communication does not consider biodiversity conservation, the expansion 

of the PA system in the Kyrgyz Republic is a direct adaptation measure for the conservation of 

the natural heritage, that is taken and amplified. 

Implementation of the WWF / USAID project  “Conservation and Adaptation in Asia’s 

High Mountain Landscapes and Communities" is focuses on the highland areas of Central Tien 

Shan. It corresponds to the priorities of the National Medium Term Development Plan (approved 

by Government Decision dated 07.08.2012), which confirms that the highlands are the core areas 

of biodiversity of surrounding areas, and emphasizes that protected areas play a key role in the 

conservation and management of biodiversity. The need to preserve biodiversity of Tien Shan is 

emphasized as one of the primary components among national priorities in the Fourth national 

report to the Convention on Biological Diversity (CBD). The report indicates the expansion of 

protected areas up to 8% of the national territory of the country as a national priority for the 

transition to sustainable development. WWF / USAID project promotes the implementation of 

national biodiversity priorities and action plan (2013), provides assistance to Kyrgyzstan in the 

implementation of relevant aspects of the CDB program on Protected Areas. Besides that the 

project is developing proposals for improving the resilience of ecosystems to climate change and 

to mitigate negative effects. 

Currently, WWF in Central Tien Shan is preparing a review and analysis of the collected 

dat on pasture-use in the Central Tien Shan, because the primary activity of the population in this 

region is associated with animal husbandry. In order to develop adaptation measures and 

sustainable use of pastures, a series of workshops was conducted devoted to the impact of 

climate change on alpine communities and development of new sectors, improving livelihoods 

(see: The program of seminars in the villages and Akshyyrak Enylchek). The seminar was 

attended by representatives of local self-government and pasture committees. The  use of 

pastures and stocking level, grazing pressure regulations were discussed.  

  

 In the Aksu district 12 “aiyl okmotu” (AO – local population groups) have the right to 

pasture in the area 207,888 hectares of grasslands, the grazing pressure is  1.8 of 

conditional heads of the livestock on 1 ha of pasture. 

 In the Jeti-Oguz district 10 AO have the right to pasture in the area 351,923 hectares of 

grasslands, the grazing pressure is  1.6 of conditional heads of the livestock on 1 ha of 

pasture. 

 

The discussions allowed identifying the following problems: 

 

                                                
44 CBD Technical Series №10, Secretariat of the Convention on Biological Diversity. Guidelines for promoting 

synergy among activities for the conservation and sustainable use of biodiversity, desertification, land degradation 

and climate change. Technical Series number 25 of the CBD Secretariat of the Convention on the BR. 

 

http://www.multitran.ru/c/m.exe?t=1151512_1_2&s1=%EF%E0%F1%F2%E1%E8%F9%ED%E0%FF%20%ED%E0%E3%F0%F3%E7%EA%E0
http://www.multitran.ru/c/m.exe?t=3638622_1_2&s1=%EF%E0%F1%F2%E1%E8%F9%ED%E0%FF%20%ED%E0%E3%F0%F3%E7%EA%E0
http://www.multitran.ru/c/m.exe?t=3638622_1_2&s1=%EF%E0%F1%F2%E1%E8%F9%ED%E0%FF%20%ED%E0%E3%F0%F3%E7%EA%E0
http://www.multitran.ru/c/m.exe?t=3638622_1_2&s1=%EF%E0%F1%F2%E1%E8%F9%ED%E0%FF%20%ED%E0%E3%F0%F3%E7%EA%E0
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1. When planning the use of pastures,  calculated rates of grazing pressure optimal for  

the ecosystems and ecologically-safe – are not taken into account;  

2. The impacts of climate change, in particular – the negative impact of the reduced 

rainfall on yield of forage grasses was not analyzed because of the absence of a 

meteorological stations in Central Tian-Shan.   

3. The maintenance costs of the livestock is increasing every year due to the high cost of 

hay, which is associated with a decrease in rainfall during the growing season of 

forage crops and lack of irrigation water. For example, one bale of hay in 2012 costed 

80 soms, in 2013 - 100 soms, and in 2014 it costs 300 soms. (The rate for February 

2015  is: 100 soms=0.16 USD). 

4. In the project area, there are two Ail Okmoty -  Enylchek and  Akshyyrak, which 

have no fixed grazing areas, and they are forced to rent land from other pastures Ail 

Okmoty located in the Issyk Kul lake basin. This is a serious problem for the 

villagers. In Soviet times, both the villages were created for mining developments, so 

the grasslands were not allocated for them. 

 

With the collapse of the Union mining was closed, and population of Enylchek and 

Akshyyrak villages loosed their jobs. Some residents have started to breed cattle (yaks and 

sheep), and the rest of the population were engaged in poaching (getting and sailing of meat of 

argali, ibex and skins of marmots, martens and others. Almost all possible objects of hunting 

were used). At the beginning of WWF's work in the region in 2009, almost 80% of the 

inhabitants of these villages were engaged in poaching. Thanks to the activities of the WWF / 

USAID project and Snow Leopard Trust (SLT) project in the region, today the local population 

is almost not engaged in poaching, and at a high level anti-poaching operation recorded only 2-3 

cases of poaching for the year. 

 

In order to solve problems related to climate change and sustainable use of pastures and 

alternative income-generating activities in the frame of the project, trainings were organized for 

the representatives of local communities for them to create revolving funds for the development 

of alternative income-generating activities. Later, in the villages and Akshiirak and Enylchek 

local development funds were created. The project has allocated to the base of the funds $ 

10 000 on the part of WWF (5000 for each village), and the local people collected $ 3000 as co-

financing. Zhaamaty (the simplest form of association of people in the legislation of the Kyrgyz 

Republic) were organized, which will develop projects and receive money from this 

Development Fund, at 10 per cent per annum (for comparison, bank loans are being given under 

26 and 40 percent per year). 

  When looking for ways to help the poorest to adapt to climate change, priority should be 

given to the role of biodiversity - an element that is often not taken into account in the existing 

strategies. As water shortages due to climate change affects local population more and more, it is 

necessary take care of alternative sources of income for the local population, which will allow to 

reduce the number of livestock and grazing pressure without reducing living standards of people. 

  

As for today, in the frame of WWF/USAID project the following measures are 

implemented aimed adaptation to climate change in Central Tien Shan: 

 

 

1. Promotion of the adoption of renewable energy sources (RES). On two field stations 

of the  Sarychat- Eertash Reserve, are situated 18-20 kilometers from major electric 

lines.  Wind generators were installed  there  with capacity of 1.5 and 2 kW. In the 
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future it is planned to install renewable energy generators in other areas and field 

stations. 

2. Development of alternative sources of income generation. Women are trained on felt 

products processing, production of souvenirs made of felt, etc. – in order to develop 

more traditional sources of income. The project provides support for the marketing of 

manufactured products through ensuring participation for the members of high-

mountain communities in the traditional annual aret-fair “Oimo" in Cholpon-Ata. 

3. Assistance in the development of yak-breeding, as an alternative to traditional sheep 

breeding, as semi-wild yaks not require additional feeding and are more adapted to 

the harsh conditions of high mountains. In terms of biodivfavourable since they do 

not compete with wild ungulates. With all this yak-breeding do not require a large 

financial investment, allows producing ecologically-pure meat that has a good 

demand in the market.  

4. Eco-tourism is a promising direction for the development of communities of Central 

Tien Shan, as the region since the Soviet era is famous for its peaks Pobeda (Victory; 

7439 m.), Khan Tengri (6995), as well as a variety of alpine sports and tourist routes. 

Another object of tourist attraction is the alpine lake Merzbacher, which is of glacial 

origin, and every year, as the filling of the lake, dam breaks, which is a unique 

spectacle and may contribute to the development of tourism in this area. In general, it 

can be noted that the development of ecotourism in the Central Tien Shan will allow 

to  involve at least 50 families from the local community in the activities 

(accommodation, meals, grooms, guides, porters, souvenirs, folklore), which is quite 

a high level of employment in the central Tien Shan, where each job is crucial. In 

recent years, scientific and educational tourism in the Sary-Eertashsky Reserve 

becomes more and more popular. Using all of the above named potential, it is 

planned to train local people the basics of tourist activities and to involve them in this 

segment of the market. At the moment, some residents provide some occasional 

services to visitors, but usually it is not systemic. 

 

Implementation of these measures of the project, will allow to adapt the lifestyle of the 

local population to climate change and to reduce human pressure, preserving the unique nature of 

the Central Tien Shan. At the same time, much of the most important measures to adapt to 

climate change must be implemented at the governmental level: the creation of engineering 

structures to protect against emergencies, improving the quality of medical care, expanding the 

network of protected areas, etc. Combining initiatives of local citizens and plans the 

implementation of government programs will allow the best way to implement a set of measures 

to adapt to climate change and solve the problem of poverty. 

 

 

References: 

1. Overview of activities in the field of climate change in the Kyrgyz Republic. The World 

Bank. October, 2013. 

2. The Second National Communication of the Kyrgyz Republic to the Parties of the UN 

Framework Convention on Climate Change.  Bishkek, 2008. 

 

 

 


