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1 Substantiation of activity of center

Recently processes of a desertification fast have begun to develop in the region of the Caspian Sea, the cause which one is the rising of the sea level and intensive human economic activity. In this connection, at organization of the Caspian Ecological Programme the solution on creation of CRTC " Combating desertification " was accepted, the purpose which one is the complex (integrated) analysis of desertification processes in region and developing of measures on combating with this phenomenon (Ramsаr, 1998).

2  Main theses and results of the researches in I Phase.

2.1  Causes of desertification

2.1.1 Rising of the sea level and desertification

The relevant cause of development of processes of a desertification is an often fluctuation of a sea level. In the period of regression of the sea on separate sites (especially in eastern part) the processes of salinisation of soils hardly develop, examples which one are distribution of vast salinisated surfaces. At rise of water level of the sea the processes of an abrasion desertification of shoreline are watched. It results in destruction close arranged of economic objects. The rise of sea level results to vast to area for flooding of inshore of terrain’s, which one drastically influences to ecology of surrounding territory. 

The analysis of a developing situation demonstrates, that in case of further rise of a sea level will happen considerable increase of the areas of flooding, which one will cover hundred thousand hectares of valuable fertile lands and vast rangeland. In a flood zone and wave fluid wash the zones of strain-relief crystallization will get habitation and industrial objects of inshore territories, railways and highways, oil and gas pipelines.

Last attack of the Caspian Sea, begun in 1978, has endangered of further existence of numerous settlements, engineering and social objects. Therefore with level variation of the sea the ecology-economical equilibrium of a near-shore area of the Caspian Sea is upset. Simultaneously with it the increase of a sea level has given jerk to originating and fast development of such desertification processes as:

· Flooding and waterlogging of lands, 

· Salinisation of soils, 

· Degradation of a vegetative cover. 

2.1.2 Mining of oil and gas production on coastal and shallow water zone of the Caspian Sea

As a result of boring on coastal zone of the Caspian Sea and its floor oil both gas wells and their subsequent exploitation in sea medium and on terrestrial ecosystems many harmful materials fall. In this connection water environment and soil-vegetative complex become hardly contaminated, the strong degradation of soil-vegetative cover starts. Such sites often are watched around of derricks, oil-gas fields and refineries. Therefore at developing of nature protection measures the problems on a non-admission of similar phenomena should be included also.

2.1.3 Overgrazing and cutting. 

Overgrazing and cutting of the tree and shrub vegetation for civil work and on fuel are the main causes of a degradation of a vegetative cover. Many pastures are largely degraded as a result of constant grazing and excessive stocking levels. These places basically are dated for oases, settlements, and wells. Though with a gasification of many settlements of cutting of tree and shrub fade out is watched definite sites with this phenomenon. 

2.2 Results of the conducted researches

As a result of fulfillment of the first phase of activities were determined general (common) regularity of originating and development of desertification processes in the region of the Caspian Sea, their temporal - spatial distribution and the general (common) tendencies of their further development are detected. Including of international and local experts the unitized technique of application of space imageries for an operative estimation and mapping of an ecological situation on vast, unstable in ecology-economic attitude (relation) region of the Caspian Sea is designed. It is based on automatically interpretation of space imageries and in application of GIS-TECHNOLOGIES. Using of this technique the obtaining the authentic and operating information about desertification processes in this vast terrain has allowed.

The desertification maps of a scale 1:1.000.000 that one compiled on the basis of automated interpretation of space imageries demonstrate an integrated picture of ecological situation in the region in past (1982-1984), present (1998) and future (2010). The following maps are compiled:

1. Map of previous state of desertification processes (1982-1984)

2. Map of present state of desertification processes (1998)

3. Map of changes and risk of desertification processes (2010) 

4. Map of types of desertification

5. Map of land use.

These maps are the basis for scientifically justified creation of measures on combating desertification and extremely useful document for faces receiving solution.

2.3 Analysis of desertification processes in Caspian region.

The observed and mapped area is 399.933,0 km2. From this area 325.077,0 km2 or 81,0 % are subject to processes of a desertification of different types and degrees. From the general desertified area about 39,0 % or 125.440 km2 are subject to severe and very severe degree of desertification (table). 

	The areas subjected to severe and very severe degree of a desertification on countries 
of the Caspian Sea region (km2)

	Countries
	Types of a desertification

	
	Degradation of a vegetative cover
	Water erosion
	Wind erosion
	Flooding, salinisation of soils
	Technogenic desertification
	Total

	Azerbaijan 
	7.990
	2.890
	280
	3.270
	1.180
	15.610

	Russian Federation 
	3.050
	0
	13.150
	6.920
	0
	23.120

	Kazakhstan 
	9.660
	9.670
	9.580
	11.320
	18.620
	58.850

	Turkmenistan 
	520
	1.990
	3.610
	6.030
	1.800
	13.950

	Islamic Republic of Iran 
	8.970
	4.690
	70
	180
	0
	13.910

	Total 
	30.190
	19.240
	26.690
	27.720
	21.600
	125.440 


As demonstrate maps, in the region there are different types of desertification with a different degree of intensity, which one is danger to objects of a national economy and health of the population.

The processes of a desertification of a high intensity are distributed on northwest, northern and especially by eastern parts of coastal zone of the Caspian Sea. In these regions are observed a both factors of a desertification. These regions basically are arranged on semiarid and аrid climatic zones, where the natural conditions are create a favorable reasons for originating and development of processes of a desertification, and the wide area natural resources development of region is aggravated by these processes even more strongly. The western and southern coastal zone of Caspian Sea has good natural conditions and is slight responsively to desertification processes. Therefore here natural processes of a desertification are slight expressed than in a remaining part of coast. However here there are separate areas, where the processes technogenic desertification (peninsula Apsheron) is hardly developed. 

2.4 Brief review of desertification processes on countries

2.4.1 Republic of Azerbaijan.

In Republic of Azerbaijan from the total observed area of 34.300,0 km2 to processes of a desertification by severe and of very severe degree are subjected 15.610 km2 or 45,5 %.

In this country the processes of a degradation of a vegetative cover are widely developed.  Severe and very severe degree of this process is advanced on the area 7.990 km2. Degraded sites of vegetation are arranged Аdjinour and Gobustan Mountains, where the reinforced economic activities of the population bound with cutting down and grazing be prolonged during a long time. The hardly degraded forests are available on Samur-Divichi and Lenkoran flats.

On a southern slope of eastern part of Large Caucasus in basins of the separate rivers (Pirsagatchay, Коzluchay, Chikilchay) the degradation of a forests has gained specially catastrophic character, and the forest belt in connection with centuries-old intensity developing of agriculture and stock breeding almost is completely destroyed.

The area of development of processes of water erosion on country is consisting 2.890 km2. Areas by a severe degree of processes of a water erosion meet in the region of Коbustan (ridges of Alyam, Langibiz). 

As well as in all littoral countries for terrain of Azerbaijan are characteristic processes of flooding and salinisation of soils. These processes are widespread on the area 3.270 km2. To processes of flooding are subjected slight sloped and lowland areas of Khachmaz, Agzibir, and Kizilagach, Lenkoran regions. On the lowlands of Kura-Araz, Bogaz and the Lenkoran, Qobustan coastal zones are formed the solonchaks. On irrigated lands of Kura-Araz and Samur-Divichi lowlands a ground-water level considerably is raised (1-2 м) and therefore there is a salinisation of soils. 

The areas of a technogenic desertification in Azerbaijan are 1.180 km2. The coast zone of Azerbaijan in national economic relation is high degree developed, which one is the cause of development of a technogenic desertification. Especially landscapes of Apsheron peninsula are subjected to severe technogenic contamination. Here oil producing industry is located on area 20.000 hа, from them 10.000 hа is contaminated both is filled pore water and oil, and remaining 10.000 hа make the hardly contaminated soils and pools - lake (2.000 hа). 

2.4.2 Islamic Republic of Iran (IRI).

The total area observed and mapped of terrain of the Iranian coastal zone of Caspian Sea is 55.496 km2, of them only 13.910 km2, or 25,0 % of the areas are subject to severe and of very severe degree of processes of a desertification. The processes of a desertification miss on the area 20.791 km2, that makes 37,5 % from the total observed area. The slight processes of a desertification are developed on the area 13.139 km2 (23,7 %), and the moderate degree of processes of a desertification is characteristic for 7.318 km2 (13,2 %) area.

The slight susceptibility of observed territory to processes of a desertification is explained by favorable natural conditions, where natural landscapes differ by stability to desertification processes. The southeast part of coastal zone has аrid climatic conditions, which are the reasons of offensive developing of processes of a desertification.

On the other hand, broad development of terrain and high density of the population are the cause of development of processes of anthropogenic desertification, specially recently.

On the Caspian coastal zone of Iran to processes by severe and very severe degree of a degradation of a vegetative cover are subjected 8.970 km2. The geographic ranges of this type of a desertification are watched in submontane regions of mountains Alborz, where with ancient times the cutting down trees to fuel and to building stuffs was made. The cutting down of forests for clearing of lands to dry farming agriculture also is the relevant cause of development of this type of desertification process. The degradation of a vegetative cover is watched also around of settlements and cities, where the cutting down of bushes and constant grazing are made.

The processes of a water erosion of a severe degree are advanced on the area 4.690 km2. These areas are dated to submontane sites with a hilly relief, where is make of cutting down of forests to development of dry farming agriculture. Thus, the regions of dry farming agriculture are the main (basic) areas of development of this type of a desertification. The processes of a moderate and slight degree of water erosion are characteristic for arable lands arranged on slight sloped piedmont plains. Such vast areas are arranged in regions of cities Rasht, Babol, Bender-Turkmen. In eastern part of coastal zone of the Caspian Sea the solonchaks are widespread. The origin which one is strict connected with sea level fluctuations. The solonchaks are widespread in region of the Turkmenian-Iranian border, on east side from city Gemushan.

2.4.3 Republic of Kazakhstan.

The total area observed and mapped of terrain Каzakhstan coastal zone is 137.134 km2; from them to processes by severe and very severe degree of a desertification are subjected 58.850 km2 that makes 42,9 % of surveyed territory. 

The areas the desertification, touched by processes, are not great and make only 24,4 km2. The area 3.174 km2 is subject to processes of a slight degree of a desertification, that makes 22,9 % from the total area of a desertification, the areas of a moderate degree of a desertification make 46.902 km2 (34,2 %).

In Caspian coastal zone of Kazakhstan the most widespread type is the technogenic desertification. Severe and very severe degree of this type is watched on the area 18.620 km2. These areas basically are dated for regions of intensive national economic development of natural resources. There are areas of oil-gas development (Tengiz, Korelek, Kalamkas, Karajanbas, Martyshi, Pustynnoe, Karaarna). 

On the considerable area - 11.320 km2 the processes severe and very severe salinisation of soils and flooding are advanced. More all these processes are characteristic for wetlands of northern and northeast coasts of Kazakhstan, especially for gulfs of Каidak, Miortvy Кultuk, and Коmsomolez.

The processes of flooding and waterlogging are one of the main (basic) consequences of a modern transgression of the Caspian Sea. By 1998 of the area of temporarily and permanently flooded terrains have compounded 12.000 km2. When the sea level has stayed on a mark of -27,0 m, to flooding has exposed and were lost 357.000 hа agricultural lands, the objects of irrigation network in deltas of the rivers, the roads, pipelines and other objects are flooded.

The areas on 9.670 km2 are subject to processes of water erosion. Greatest distribution here was received following components of process: sheet erosion, gully erosion and river erosion. For coastal zone the linear erosion, bound with activity of storm waves phenomena is characteristic also. 

The processes of wind erosion prevail on the area 9.580 km2. They basically dated to sand surfaces and are characteristic for sand massifs Narynkumy and Pricaspian Karakumy.

The processes of a degradation of a vegetative cover are advanced everywhere, however severe and very severe its degrees prevail on the area 9.660 km2. The main causes of a degradation of a vegetative cover are: cuttings, overgrazing, building of national economic objects, pollution of soils by different waste and materials. 

2.4.4 Russian Federation 

The total area observed and mapped of terrain in Russian Federation is 84.007 km2. From them on the area 34.820 km2 processes of a desertification are absent. The slight processes of a desertification are watched on the area 15.504 km2 (18,5 % from the area of the observed terrain); the moderate processes of desertification are advanced on the area 10.563 km2 (12,6 %). The processes by severe and of very severe degree of a desertification are widespread on the area 23.120 km2, that makes 27,5 % of the observed terrain. 

The most widespread type of a desertification with severe and by very severe degree is the wind erosion. The areas are subjected to this process, make 13.150 km2. 

The wind erosion by severe and of very severe degree is advanced on a northwest part of the Russian coastal zone. Czernije Zemli and Кizliar pasture zone here are arranged.  The natural ecosystems of these lands are hardly degraded by overgrazing under which one were formed the vast areas of moving sands. Many settlements have abandoned.

The processes of flooding and salinisation of soils are dated for low terrains. These processes are advanced on the area 6.920 km2. The flooding especially hardly has touched to region arranged between deltas of the rivers of Volga and Terek, where the beaches have minor slopes.

The processes of a salinisation of soil develop in those places, where soils and the groundwater are salted. The saliniferous depressions meet on separate sites of New Caspian flatness. On an origin they are residual marine alluvial or deltaic formations. Communities of halophytes submit the vegetation of saliniferous depressions. The processes of a secondary salinisation of soils develop on irrigated lands. On separate sites of the New Caspian flatness in 70 years the activities on land development were conducted: the large areas were ploughed up, to them the irrigation canals are delivered. In this connection in there have begun to develop processes of secondary salinisation, the cause which one is the wrong water use. The processes of a severe salinisation of soils are advanced in regions of Коmsomolsk, Liman and Manysh. The areas of a secondary salinisation of soils only in Republic of Kalmykia make 105 thousand hа.

One of main processes of a desertification in country is the degradation of a vegetative cover. The areas by its severe and very severe degree make 3.050 km2. As mentioned above, this process always develops together with processes of wind erosion. The severe degradation of a vegetative cover is advanced on left-bank of the river Volga. As a whole, the region is characterized by pasture-cattle-breeding usage. The separate sites of terrain were ploughed up with the purpose of development irrigated lands and dry farming agriculture. However, the agriculture has appeared inefficient. All this has resulted in development of processes of a degradation of a vegetative cover and wind erosion. A slight and moderate degradation of vegetation cover is widespread everywhere (regions of Kargali, Aleksandrovskae, to the north of Makhachkala etc.)

2.4.5 Тurkmenistan

The total area observed and mapped of terrain of Turkmenian coastal zone of the Caspian Sea makes 88.729 km2. From them the terrains with the area 53.917 km2 (60,8 %) are subject to processes of a desertification of a slight and moderate degree. They are arranged on removed from settlements, roads and in economic relation is slight will be used. The processes by severe and very severe degree of a desertification are advanced on the area 13.910 km2 (15,7 %). 

In considered terrain the processes of a salinisation, flooding, waterlogging and swamping are widespread, which one take the area 6.030 km2. They basically are dated for coasts of gulfs: Turkmenbashi, Balchan, Uzunada and to regions with low terrains.

The vast areas of the salted soils are available in a southern part of region, where the ancient delta of the river Аtrek is arranged. The salted soils are submitted takyrs, dry solonchaks. Many sites (segments) of these soils are irrigated an ancient time (Messerian plain).

The area by severe and very severe deflation processes on Turkmenian coastal zone is 3.610 km2. They are advanced on sand massifs Dardjakumy, Kyzylkumy, and Sainaksak, on western part of sand massif Meshedkumy, on a peninsula Cheleken. The strong deflation is watched on separate sites of large solonchaks (Solonchak Kelkor).

The processes of a water erosion by severe and of very severe degree are advanced on the area 1.990 km2. They are characteristic for mountains and piedmonts of Large and Small Balkhans, hilly parts of the mountains of Western Коpetdag, sub mountain plains, chinks, surrounding the gulf Kara Bogaz Gol.

The degradation of a vegetative cover is predominant type of a desertification for a large part of region. As a whole it is advanced on the area 24.035 km2 (27,1 %). The sites of a severe degradation of vegetation are arranged around of settlements, industrial objects and wells. 

The processes of a technogenic desertification are advanced on the area 1.800 km2. Their origin basically is connected to industrial development of territory, and first of all with reconnaissance and mining hydrocarbon of raw. Especially large areas of a technogenic desertification are arranged around of industrial cities (Turkmenbashi, Khazar, Balkanabad) and large oil-gas fields (Kumdag, 26 Baku commissioners, Ekerem, peninsula Cheleken). On these sites the environment in a strong degree is contaminated by petroleum and many sites are filled with oil.

3 Preliminary proposals on combating desertification for governments and local authorities.

Stabilization and regulation of an ecology-economical situation a lot of time and huge material means will demand. With the purpose of maximum decreasing and partial liquidation of consequences of fluctuation of level Caspian Sea and combating desertification we regard necessary to recommend following measures:

· Protection of settlements, roads and economic objects (lines of electricity, gas-oil pipelines, farms etc.) from sand drifts and blowing

· Improvement of social conditions of the population (including health of the population, improvement of the quality of drinking water and legal problems, reduction of unemployment etc.)

· Native born and surface improvement of pastures.

· Rational arrangement of economic objects. 

· Definition of zones of a recreation.

· Training and spread of knowledge among persons in charge of a local level of an authority 

· Informing and training of the population to combating desertification.
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