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Results of Phase I and tasks for Phase II
1. Justification of centre’s activities
Desertification has recently become more intense in the Caspian region, caused by the rising sea level and intensive human economic activities. In this connection, it was decided to set up a Caspian Regional Thematic Centre for Combating Desertification in the scope of the Caspian Environment Programme. The purpose of the Centre is to carry out an integrated analysis of desertification processes in the region and to develop measures for combating this phenomenon (Ramsаr, 1998).

2. Main provisions and results of researches conducted in Phase I
2.1. Causes of desertification
2.1.1 Sea level rise and desertification
The major cause for development of desertification processes is frequent fluctuations of the sea level. During the sea regressions, the rate of erosional and wind desertifaction increases. At certain areas (especially in eastern part) the processes of soil salinisation start to develop intensly when the sea is shrinking, which leads to formation of vast saline areas. During a water level increase, the processes of abrasional desertification are observed along the shoreline. It results in destruction of closely located economic facilities. The sea level rise results in flooding of vast lowland extents, badly influencing on the ambient environment. 

The analysis of the current situation demonstrates, that in case of the further sea level rise, the considerable expansion of areas affected by flooding will occur, covering hundreds of thousands hectares of valuable fertile lands and vast rangelands. Rezidential and industrial objects, railways and highways, oil and gas pipelines, and recreational zones will be affected by flooding and wave erosion.

The last transgression of the Caspian Sea begun in 1978 and jeopardised the future existence of many settlements, engineering and social facilities. Hence, the environmental and economical balance in the Caspian littoral is disturbed by the water level fluctuation. In the same time,  the sea level increase has boosted inception and fast development of such desertification processes as:

· Flooding and waterlogging; 

· Soil salinisation; and

· Deterioration of the vegetative cover.

2.1.2 Oil and gas exploration and production in coastal and shallow water areas of the Caspian Sea
Many harmful substances are discharged into the marine environment and terrestrial ecosystems as a result of drilling and exploitation of oil wells on the coast and floor of the Caspian Sea. In this connection, the aquatic environment, the soil and vegetative cover have become heavily contaminated and deteriorated. Such deteriorated areas are often found in the vicinity of derricks, oil-gas fields and refineries. Therefore, the issue of inadmission of such phenomena should be included under development of measures for environment protection.

2.1.3 Overgrazing and overlogging 
Overgrazing and excesive felling of trees and shrubs for constructions materials and for heating are the main reasons of deterioration of the vegetative cover. Many pastures are largely degraded as a result of constant ranging and excessive loads on rangelands. These places are largely associated with oasises, settlements, and wells. There are still some places where this phenomenon is observed. Although with gasification of most of settlements, chopping trees and shrubs down gradually fades out.

2.2. Results of the conducted researches
The general rules of origination and development of desertification processes in the Caspian region, their tеmporal and spatial distribution, and general trends of further development have been determined in the course of implementation of the first phase. With assistance of international and local experts, the uniform technique for application of space images was designed for efficient estimation and mapping of the ecological situation in the vast and unstable, from environmental and economic point of view, region of the Caspian Sea. It is based on automatical interpretation of space images and application of GIS-technologies. The use of this technique allowed to obtain reliable and efficient information on desertification processes in this expanse.

The desertification maps with the scale of 1:1.000.000, prepared on the basis of automated interpretation of space imagies, demonstrate an integrated picture of the environmental situation in the region in past (1982-1984), at present (1998) and in future (2010). The following maps were prepared:

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

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

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

4. Map of types of desertification

5. Map of land use.

These maps are the basis for scientifically justified development of measures for combating desertification and an extremely useful instrument for dicision makers.

2.3. Analysis of desertification processes in Caspian region.
The total surveyed and mapped area is 399.933,0 km2, of this - 325.077,0 km2 or 81,0 % are subject to different type and degree of desertification processes. Some 39,0 % or 125.440 km2 of the total desertified area are subject to strong and very strong degree of desertification (see table). 

The areas subjected to strong and very strong degree of desertification in the Caspian Sea states (km2)

Countries
Types of desertification


Degradation of vegetative cover
Water erosion
Wind erosion
Flooding and salinisation  of the soil
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

Тurkmenistan 
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 

According to maps, there are different types of desertification with a different degree of intensity in this region posing certain threats to objects of the national economy and pubic health.

The desertification processes with high intensity are distributed in north-western, northern and, particularly, eastern parts of the Caspian coastal zone. Both factors of desertification overlap in these regions. These regions are mainly located in semiarid and аrid climatic zones, where the natural conditions create favourable prerequisites for arising and development of desertification processes, and the large-scale development of natural resources of the region aggravates these processes. Western and southern coastal zone of the Caspian Sea has favourable natural conditions and are less susceptible to desertification processes. Therefore the natural processes of desertification are insubstantially observed there, in comparison with the remaining part of the littoral. However, there are certain locuses with heavy technogenic desertification (peninsula Аpsheron). 

2.4. Brief review of desertification processes  on countries
2.4.1 Republic of Azerbaijan.
In the Republic of Azerbaijan, some 15.610 km2 or 45,5 % of the total observed area of 34.300,0 km2 are affected by desertification processes with heavy and very heavy level.

The processes of degradation of the vegetative cover are widely spread in this country. This process with heavy and  very heavy degree is advanced on the area of 7.990 km2. Extents with deteriorated vegetation have developed in Аdjinour and Gobustan low-mountain relief under influence of intense economic activities linked to logging and grazing over a long period of time. There  are heavily degraded flatland forests on Samur-Divichi and Lenkoran plains.

On the southern slope of eastern part of the Greater Caucasus, in basins of certain rivers (Pirsagatchay, Коzluchay, Chikilchay), the forest deterioration has obtained especially disastrous character, since the forest belt has been almost completely destroyed in connection with the centuries-old intense development of agriculture and animal husbandry.

The areas susceptible to water erosion processes make 2.890 km2. The areas with a heavy degree of water erosion were observed in the vicinity of Gоbustan (Alyam and Langibiz ridges). 

Floodings and soil salinization processes are the common feature for the territory of Azerbaijan as well as for other littoral countries. These processes are widespread over the area of 3.270 km2. The slight sloping and lowland areas of Khachmaz, Agzibir, Kizilagach, and Lenkoran coasts are the most susceptible to flooding. Solonchaks have formed on the coasts of south-eastern Shirvan, Kura-Araz lowland, Boghaz plain, and Gobustan. The ground-water level has considerably rised (1-2 м) on irrigated lands of Kura-Araz and Samur-Divichi lowlands leading to soil salinization there.  

The areas affected by technogenic desertification constitute 1.180 km2 in Azerbaijan. The coastal zone of Azerbaijan has been highly developed in terms of the national economy, which in turn initiated development of technogenic desertification. Particularly, the landscapes of the Absheron peninsula are subjected to severe technogenic contamination. The oil industry is located on the area of 20.000 hа, of these 10.000 hа are both contaminated and flooded with brine water and oil, and the remaining 10.000 hа constitute an area with heavy contaminated soils and ponds - lakes (2.000 hа). 

2.4.2 Islamic Republic of Iran (IRI).
The total surveyed and mapped area of the Iranian coast of the Caspian Sea is 55.496 km2, of these only 13.910 km2 or 25,0 %  of the area is affected by a heavy and very heavy degree of desertification processes. There is no desertification on the area of 20.791 km2 that makes 37,5 % of the total surveyed area. Slight desertification processes are observed on the area of 13.139 km2 (23,7 %), and a moderate level of desertification is noticed at the area of 7.318 km2 (13,2 %).

Insignificant  susceptibility of the studied area  to desertification is accounted for, firstly, favourable natural conditions; the natural landscapes are distinguished with sustainability and persistence to desertification. 

Southeastern part of the coastal zone is marked with аrid climatic conditions, which are the prerequisites for gradual development of desertification processes.

On the other hand, the extensive development of the area and high density of the population are the background for development of anthropogenic desertification, that has been especially aggravating recently.

On the Caspian coastal zone of Iran, 8.970 km2 are affected by the processes of a heavy and  very heavy degree of degradation of the vegetative cover. The range of this type of desertification is observed in submontane regions of the Alborz mountains, where from ancient times tree felling for fuel and for construction materials was carried out. Deforestation aimed to clean area for dryland farming also significantly contributes to development of this type of desertification processes. The degradation of vegetative cover is also observed around settlements and towns, where bush logging and constant and excessive grazing takes place.

The processes of water erosion of a severe degree are advanced on the area of 4.690 km2. These areas are associated with submontane areas with an undulated relief and tree logging for development of dry farming. Thus, the regions under dryland farming are the main locuses of development of this type of desertification. The processes of a moderate and slight degree of water erosion are common for arable lands situated on slightly sloping downhill plains. Such expanses are located off the cities Resht, Babol, Bender-Turkmen. Solonchaks are widespread in eastern part of the Caspian coast, which are strictly ascribed to sea level fluctuations. The solonchaks are widespread in the vicinity of the Turkmenistan-Iran border, eastward from the city of Gumushan.

2.4.3 Republic of Kazakhstan.
The total surveyed and mapped area of Каzakhstan coastal zone is 137.134 km2, of this 58.850 km2 are affected by processes of severe and very severe degree of desertification that constitutes 42,9 % of the survyed territory. 

The areas unaffected by desertification make only 24,4 km2. A slight level of desertification observed at the area of 3.174 km2 that makes 22,9 % of the total desertified area, the areas with a moderate degree of desertification constitute 46.902 km2 (34,2 %).

The technogenic desertification is the most widespread in Caspian coastal zone of Kazakhstan. Heavy and very heavy degree of such desertification is found on the area of 18.620 km2. These areas are largely associate  with regions with the intensive development of natural resources such as areas with oil and gas development (Tengiz, Korelek, Kalamkas, Karajanbas, Martyshi, Pustynnoe, Karaarna). 

The processes of heavy and very heavy soil salinisation and flooding are advanced on a considerable area - 11.320 km2. These processes are mostly common for lowlands of northern and north-eastern coasts of Kazakhstan, especially in the vicinity of shallow gulfs such as Каidak, Miortvy Кultuk, Коmsomolez.

The processes of flooding and inundation are the main consequences of the recent transgression of the Caspian sea. By 1998 of the area of temporarily and permanently inundation had costituted 12.000 km2. When the sea level has leveled off on the mark of -27,0 m, some 357.000 hа of agricultural lands had been affected by flooding and lost, the irrigational network in deltas of rivers, roads, pipelines and other facilities were flooded.

The areas of 9.670 km2 are affected by water erosion. The most prevailing become the following components of the process: sheet wash, gully erosion and stream-channel erosion. The linear erosion linked with surges is common for the coastal zone. 

Wind erosion prevails on the area of 9.580 km2. They are mainly associated to sandy surfaces and common for sand massifes of Narynkum and Caspian Karakum.

Deterioration of the vegetative cover is advanced all over the region, however its severe and very severe degrees prevail on the area of 9.660 km2. The following are the main causes of degradation of the vegetative cover: logging, overgrazing, building of economic facilities, soil pollution with various waste materials and chemical compounds. 

2.4.4 Russian Federation 
The total surveyed and mapped area in Russian Federation constitutes 84.007 km2, of this desertification is not observed on the area of 34.820 km2. The light desertification is observed on the area of 15.504 km2 (18,5 % of the surveyed area), the moderate desertification is advanced on the area of 10.563 km2 (12,6 %). Severe and very severe degrees of desertification are widespread on the area of 23.120 km2, constituting 27,5 % of the surveyed area. 

The most widespread type of desertification with severe and very severe degree is the wind erosion. The areas  affected by this process make 13.150 km2. 

Severe and very severe degrees of the wind erosion are advanced on northwestern part of the Russian coastal zone. Chiornye zemli and Кizliar pasture zone are situate there.  The natural ecosystems of these lands are badly degraded by overgrazing resulted in developement of expanses of moving sands. Many settlements were abandoned.

Flooding and soil salinisation are associated to lowlands. These processes are advanced on the area of 6.920 km2. The flooding has especially hardly touched  the region situated between deltas of the rivers Volga and Теrек, where the shores are gently sloping.

Soil salinisation appears in those places with saline soil and groundwater. Solonchak depressions are found on certain areas of the New Caspian plain. Their origin is attributed to residual marine alluvial or deltaic formations. The vegetation of solonchak depressions is represented by thickets of halophytes. The secondary soil salinization develops on irrigated lands. On certain areas of the New Caspian plain, the activities on land cultivation were conducted in 70s: the large extents were ploughed and irrigation canals were laid. In this connection, the processes of secondary waterlogging began to develop there caused by unregulated watering. The processes with strong soil salinisation are advanced in regions of Коmsomolsk, Liman and Manych hollow. The areas affected by secondary soil salinisation constitute 105 thousand hа only in Republic of Kalmykia.

One of the main processes of desertification in the country is the deterioration of the vegetative cover. The areas with its severe and  very severe degree of deterioration make 3.050 km2. As mentioned above, this process always develops along with processes of the wind erosion. The severe degradation of the vegetative cover is advanced on the left-bank of the river Volga. In general, the region is distinguished with pasture-livestock usage. Certain areas of the terrain were ploughed for development of irrigated and dry farming. However, the agriculture had appeared ineffecient. All this has resulted in development of processes of degradation of the vegetative cover and wind erosion. A light and moderate degradation of the vegetation is widespread throughout (Каrgali and Aleksandrovsk districts, northward from Makhachkala, etc.)

2.4.5 Тurkmenistan
The total surveyed and mapped area of Turkmenistan coast of the Caspian makes 88.729 km2, of this the extent with the area of 53.917 km2 (60,8 %) is affected by the processes of  desertification with a light and moderate degree. These areas are situated far-flung from settlements,  roads and are poorly economically developed. The processes with severe and very severe extent of desertification are advanced on the area of 13.910 km2 (15,7 %). 

The processes of salinisation, flooding, waterlogging and swamping are widespread at the surveyed area occupying 6.030 km2. They mainly are associated with coast of the following gulfs: Тurkmenbashi, Balchan, Uzunada, and to regions with lowlands.

The vast areas with saline soils are located in the southern part of the region, where the ancient delta of the river Аtrek was situated. The salted soils are represented by такyrs and dry solonchaks. Many parts of these area used to be irrigated in the ancient time (Меsserian plain).

The areas with severe and very severe deflation on Turkmenistan coasts constitute 3.610 km2. They are advanced on sand massifs of Dardjakum, Kyzylkum, Sainaksak, at western part of sand massife of Меshedkumm and at the peninsula Cheleken. Strong deflation is observed on separate parcels of large solonchaks (solonchak Кеlkor).

Water erosion with severe and very severe degree have developed on the area of 1.990 km2. They are predominant for mountains and piedmonts of the Large and Small Balkhans, hill ranges of  the Western Коpetdag, submontane flatnesses, and chinks surraunding the gulf of Kara Bogaz Gol.

The degradation of the vegetative cover is the prevailing type of desertification for the biggest part of region, occupying, in general, the area of 24.035 km2 (27,1 %). Areas with severe vegetative deterioration are located around inhabited localities, industries and wells. 

Technogenic desertification are advanced on the area of 1.800 km2. It is mainly associated with industrial development of the area, and first of all with exploration and extraction of  hydrocarbons. Specially large hotbeds of technogenic desertification occupy the areas around industrial cities (Тurkmenbashi , Khazar, Balkanabad) and large oil and gas fields (Кumdag, 26 Baku commissioners, Ekerem, peninsula Cheleken). On these areas, the ambient environment is strongly contaminated with oil products  and many parcels are inundated with oil.

3. Preliminary proposals on combating desertification for authorities and municipalities.
Levelling off and improvement of the environmental and economical situation will require a lot of time and huge material means. We presume that the following measures are necessary for maximal decreasing and partial elimination of impacts from fluctuation of Caspian Sea level, as well as for combating desertification :

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

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

· Fundamental and surface improvement of pastures.

· Rational distribution of economic objects. 

· Identification of recreational zones.

· Training and knowledge dissemination among decisionmakers at a local managerial level. 

· Informing and training of broad sections of the population on combating desertification.

4. II  Phase (01.07.2000 - 31.12.2001)
4.1. Research tasks
Presently, the CRTC for Combating desertification is completely equipped with up-to-date equipment and different space imageries. The staff of the Centre and local experts groups are staffed with highly qualified researchers and experts. In general, a quite efficient centre with high intellectual potential for resolving environmental problems at a high level has been set up.

All this creates a strong basis for successful and timely fulfilment of the Phase II of this project (2000-2001).

The purpose of the Phase II is to carry out a thorough analysis of the  causes and development of desertification at the hot spots, to detect its direction and speed, to identify its social and economic effects, and further create scientifically justified precise recommendations on combating desertification.

Main goals of the Phase II  (2000-2001) are as follows:

· Training of specialists on assessment of social and economic effects of desertification

· Improving GIS capability

· Assist in arranging assessment of socio-economic impacts

· Assist in analysing the legal basis of environmental protection 

· Lay out the guidelines on combating desertification

· Study desertification hot-spots

· Survey of groundwater management in hot-spot areas

· Prepare Public Involvement materials

· Identification of projects on further researching of desertification

· Fund-raising for Priority Projects

· Prepare for Financial Autonomy

4.2. Hot-spots
4.2.1 Indications for identification of hot-spots
The hot-spot areas were selected on the basis of a comparative analysis of desertification maps (1982-84 and 1998 ), where a further detailed study, estimation and mapping of desertified areas are planned. The impact of desertification on social and economic conditions in the region and on public health will be studied at these areas in 2000-20001.

The main indicators of the hot-spots are as follows: 

1. Susceptibility of terrain to a high degree of different types of desertification.

2. Strong variability of desertification processes over the indicated period of comparative analysis (1982-84, 1998) toward the deterioration of conditions. 

3. High vulnerability of landscapes to desertification processes.

4. High anthropogenic load on landscapes during the studied period and in future (2010)

4.2.2 Hot-spots in the Caspian Littoral States
The following hot-spots were identified in the littoral states:

Country
Key area
Types of a desertification

Azerbaijan 
· The Apsheron  peninsula 
· Technogenic desertification

Iran 
· The Gemushan coastal area of an ecological disaster 
· Salinisation of soils, flooding

Kazakhstan
· The Atyrau deltaic region of  ecological disaster
· Salinisation of soils, deflation of sands, technogenic  desertification 


· The Актаu-Оzen solonchak region of an ecological disaster
· Transgression of sea, technogenic desertification

Russian Federation 
 
· The  Chiornye zemli  - Caspian region of an ecological disaster 
 
· Flooding, swamping, degradation of vegetative cover,   wind erosion

Тurkmenistan 
 
· Cheleken sandy-solonchak region of an ecological disaster
· Flooding, salinisation of soils, technogenic desertification






· Bekdash gipsy-desert area of an ecological disaster
· Flooding, salinisation of soils, technogenic desertification

4.2.3 Work plan of the CRTC for Combating desertification for the second phase of the CEP (July 2000 - December 2001).
Tasks
Months from  the beginning of activities
1-3
4-6
7-9
10-12
13-15
16-18

Task 1: Training in socio-economic impacts assessment 

Training





Task 2: Assist in managing socio-economic impacts surveys

Metho dology

Fieldworks




Task 3: Improving GIS capability
Equipment purchase






Task 4: Investigate Desertification hot-spots


Mapping
Fieldworks



Task 5: Assist in Guidelines Desertification Control


Landscapes management
Regional planning methods
Training and support programmes



Task 6: Assist in Desertification Legislation Analysis







Task 7: Manage Groundwater surveys in hot-spots
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Task 9: Identify Project Pipeline








Task 10: Attract Funding for Priority Projects








Task 11: Prepare for Financial Autonomy
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