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INTRODUCTION

Caspian Sea and the adjacent land represent a unit natural geosystem in which the geological, hydroclimatic, anthropogenic and cosmic factors interact complexly. Together with the specific natural factors the Azerbaijan sector of geosystem is characterized by high level of the anthropogenic load. It is connected with great number of population and industrial objects located in the coastal zone and the country cultivated lands as well. The successful reorganization of the economics allows prognosticating the consequent growth of the social and economical indices of the coastal zones of Azerbaijan in middle- and long-term prospect that predestines the further increase of the anthropogenic influence upon the region. So the important element of stable development with keeping the natural balance of the Caspian geosystem must be the planning and management of the coastal zone on national and transborder levels.

The National Report "Azerbaijan National Shore Profile" is used for aims of planning and management of the coastal zone. This report is made according to methodical instructions of the Caspian Regional Thematic Centre (CRTC) for Integrated  Transboundery Coastal Area Planning and Management (ITCAPM). The coastal zone of Azerbaijan includes the national sector of the Caspian Sea and the continental stripe with average width 50-60 km. This stripe includes the territories of Gusar, Guba, Khachmaz, Devechi, Siazan, Khyzy, Apsheron, Gobustan, Gajibulag, Sabirabad, Saatly, Salyan, Neftchala, Bilasuvar, Jalilabad, Masalli, Lenkaran, Yardymly, Lerik and Astara administrative regions, and also the territories subordinated to executive power of Baku, Sumgayit and Ali-Bairamly cities. Administrative-territorial zonation of the coastal zone is given on Fig. 1.

National Report represents the first systematized review and valuation of resource potential of the coastal zone and situations in the field of this potential utilization in Azerbaijan. Great volume of analytic and statistic information, gained in the state and scientific organizations, and also the numerous publication on the region had been used for this National Report compilation. Senior specialists and scientists from the corresponding organizations had been involved as the experts to analyze and summarize these materials for this report compilation.

Talat Nasrulla oglu Kangarly - candidate of geologic-mineralogical sciences, head of department of nature utilization economics and ecology of Ministry of Economics of Azerbaijan Republic was the general supervisor of this project. The following experts took part in National Report compilation:

	Aliyev Ali Mamed oglu
	State Committee of Geology and Mineral Resources, candidate of geologic-mineralogical sciences

	Ahmedbeyli Farhad Sultan oglu
	Geology Institute of Azerbaijan Academy of Sciences, doctor of geologic-mineralogical sciences, professor

	Veliyev Fikret Imraly oglu            
	Ministry of Agriculture, candidate of technical sciences

	Gadjiyev Gilinj Abdul oglu
	State Committee of Hydrometeorology, candidate of geographical sciences 

	Gadjiyeva Svetlana Bala gizi
	Institute of Mineral Resources, State Committee of Geology and Mineral Resources, candidate of biological sciences

	Gambarli Vasif Ali oglu
	Ministry of Economy

	Israfilov Yusif Gabib oglu
	Institute of Water Problems of Committee of Reclamation and Water Economy, candidate of geologic-mineralogical sciences 

	Mamedov Islam Amiraslan oglu
	Executive Power, Baku city

	Mamedova Tatyana Vitalievna
	Ministry of Labour and Social Defense of Population

	Mardanly Fuad Aliovsat oglu
	Ministry of Health, doctor of medical sciences

	Mahmudov Rustam Teimur oglu
	Ministry of Economy

	Muradov Aydin Ibragim oglu
	Ministry of Economy

	Muradov Feyzulla Mazair oglu
	Ministry of Economy

	Suleymanov Manaf Bibiguly oglu
	Ecological Union of Azerbaijan, candidate of geographical sciences 

	Tagiyev Ramiz Isa oglu
	State Committee on Ecology and Nature Utilization Control


Each of the listed national experts made contribution to executive their tasks. While compiling the National Report members of the expert group widely used oral advises and information of the outstanding scientists and specialists of Azerbaijan, as:

	Gadjiyev Vahid Jalal oglu
	Botanic Institute of Azerbaijan Academy of Sciences, academician 

	Zamanov Yusif Jumshud oglu
	State Committee of Geology and Mineral Resources, deputy of Committee chairman, chief geologist   

	Israfilov Rauf Gabib oglu 
	Geology Institute of Azerbaijan Academy of Sciences, doctor of geologic-mineralogical sciences 

	Kasymov Abdul Guseinali oglu
	Zoology Institute of Azerbaijan Academy of Sciences, academician

	Mamedov Ramiz Makhmud oglu
	Geography Institute of Azerbaijan Academy of Sciences, doctor of geographical sciences 

	Musayev Musa Abdurahman oglu
	Zoology Institute of Azerbaijan Academy of Sciences, academician

	Yagubov Gasham Shamil oglu
	State Project Institute of Land Arrangement, candidate of agriculture sciences  


Their consultations deserve high valuation and gratitude.

It is necessary to mention that in spite of high qualification of the expert group and maximal volume of used material, the prepared National Report doesn't reflect completely the actual state of the coastal zone the resource potential of which is not realized completely and requires additional studies. Thus, the present report must be considered as the first-step. We hope that studies will be kept on this direction. 

At the same time the authors realize that this National Report can contain some mistakes and inexactness as the work done in limit terms. Objective critics will allow making the necessary corrections during the following works on compilation of National Strategy of planning and management of the coastal zone and other projects and programs connected with the examined problem.             

1. PHYSICAL ENVIRONMENT

1.1. Physical-geographical zonation

According to physical-geographical features, relief characters (land and sea bottom) and hydrological regime the national sector of the Caspian Sea and coastal zone are divided into the northern, central and the southern parts. Onshore these areas are of the Greater Caucasus, Central Aran (southern part of Kura-Araz lowland) and Lenkaran; in the Caspian Sea water area they are the areas of the Middle and South Caspian with area of Apsheron rapids dividing them.

In its turn the area of the Greater Caucasus divides into Samur-Devechi, Pri-Caspian-Apsheron and Gobustan regions; Central Aran is represented by region of South-Eastern Shirvan and Mugan-Salyan region; Lenkaran area is represented by Lenkaran and Talysh regions actually.
Each area, region and territories covered by them are characterized by specific natural-geographical factors. They allow considering them as independent natural objects or object group with close parameters of the natural environment.    

1.2. Geomorphology

1.2.1. RELIEF GENERAL CHARACTERISTIC 

The Greater Caucasus area represents a system of folded ridges, it expressed in coastal line by its south-eastern edge (the South-Eastern Caucasus) and orographically consists of two main lines – Main and Lateral Ridges, between which there are depressions and small longitudinal ridges. The main heights of the South-Eastern Caucasus locate off the shore zone, to the west from it directly. They are: Bazardyuzi Mt (4466 m), Tufan Mt (4191 m), Babadag Mt (3629 m) on the Main ridge and Shakhdag Mt (4243 m), Gizilgaya Mt (3726 m), Yarudag Mt (4116 m) on Lateral Ridge. In the coastal part of the land the following mountains are corresponded to the maximal marks: Kelani Mt (2205 m), Dibrar Mt (1908 m), Varafta Mt (1230 m), Chirahgaya Mt (1221 m), etc.

To the north from Lateral Ridge there are low Shudug and Gainarja foothill ridges (to 1900 m above sea level), getting down in the south-eastern direction, on the north successively replaced with Gusar inclined plane and Samur-Devechi lowland directly adjacent to sea shore.

On the south slope of the Main Ridge there are ridges. They echelon-like replace each other and fan-like diverge. Their hypsometry comes lower in the south and south-eastern directions from 2000-2500 m to 300-600 m and which orographically joins with wide stripe of foothills – Gobustan and Apsheron peninsula.

Lateral and Main Ridges of the Greater Caucasus break off on approaching to Yashma and Apsheron peninsulas, the south-eastern troughs stretch along the coast up to Alyat cape.  

The Main ridge is a water-division of the South-Eastern Caucasus where the region main rivers begin, they flow down in the northern and southern directions. Lyangyabiz, Greater Kharamin and Alyat ridges are extreme morphostructural elements of the relief on the south, fence the mountain-folded complex of the Greater Caucasus off the Central Aran area.

To the last one the eastern part of Kura-Araz lowland, including the South-Eastern Shirvan, Mugan and Salyan steeps, is corresponded there in the coastal zone. Orographically it is a sloping plane with dominating negative height marks (up to 0 m), gently inclined towards Kura river bed and Caspian coast. In the eastern part of the lowland along the meridional part of Kura river there are low (to 100 m) elevations Durovdag, Duzdag, etc.

On the south Kura-Araz lowland unaffectedly joins with Lenkaran lowland, narrowly stretching in the southern direction between Caspian Sea shore and steep eastern slopes of Talysh Mountains. It is an eastward gently inclined plane with mainly negative hypsometric marks, cut by numerous sublatitudinal river beds flowing down Talysh Mountains.

Talysh Mountains represent a system of folded ridges elongated from the northwest to the southeast. Along the state border with Iran there is Main Talysh Rridge with maximal height marks: Kemyurkei Mt (2493 m), Gizyurdu Mt (2433 m), etc. To the north-south from water-division and subparallel to it Peshtasar (to 2200-2240 m height) and Alashar-Burovar (to 900-1000 m) ridges stretch successively. The typical feature for Talysh Mountains is a great number of cross, typically erosion ridges, cross-pieces, depression. On the north-east the mountains end by low foothills with mainly ridge dissection. 

1.2.2. LAND GEOMORPHOLOGICAL CHARACTERISTIC

Geomorphologically the coastal zone is divided into the following areas and regions according to scheme of Azerbaijan zonation (Fig. 2):

· Area of the Greater Caucasus with regions of Samur-Devechi, Pri-Caspian-Apsheron and Gobustan;

· Area of the Central Aran (eastern part of Kura-Araz lowland) with regions of the South-Eastern Shirvan and Mugan-Salyan;

· Lenkaran area with regions of Talysh and Lenkaran; 

In its tern each of the mentioned regions consist of some subregions.

1.2.2.1. Samur-Devechi Region

Within the land the eastern part of region is basically occupied by Shollar plane, fenced off sea by coastal line of young terraces. On the north it is limited by plane of Samur river, on the west - by Gusar inclined fluvioglacial plane, on the south-west - by Devechi plateau-like upland, and to the south-east it comes into Devechi-Sumgayit alluvial-marine and marine terraced plane being in composition of Pri-Caspian-Apsheron region.

Shollar plane is formed by flattened cones of Samur river deposits and numerous rivers flowing down the mountains and bringing to the plane a great deal of loose rocks as well-rounded pebbles. As a result of it there appears gently-wavy and banked relief. On surface the plane is blocked by proluvial-deluvial loams. Near the border with Gusar inclined plane the height of Shollar plane reaches to 200 m (near Samur-Apsheron canal).

Gusar inclined fluvioglacial plane locates to the west from Samur-Apsheron canal and represents a surface inclined off the mountains. The surface is cut by numerous rivers, river beds and dry ravines. As a result of such division there appear some gentle banks, and hills which make crossed enough relief together with planes, gullies and ravines. Thus, the application of term "plane" for this relief type is convenient significantly. Gusar inclined plane is composed of shingles and conglomerates representing the fluvioglacial deposits of the Upper Pliocene glacierization.

Devechi plateau-like upland stretches from Shabranchai river on the north-west up to Beshbarmak Mt on the south-east. It is confined to Gainarja anticline            complicated by mud volcanism of the same name. In the north-eastern and south-eastern parts the upland is complicated by marine terraces covering a vast area.

Coastal line of young teracces. In region of Samur river delta and further to the south up to Amiya cape the coastal line is characterized by complete absence of Pre-Quaternary rocks outcrops. The coastal line draws an arc of big radius convex towards the sea and having exclusive straight outlines. Such character of shore must be related with carrying out of great deal of material by numerous rivers flowing down the mountains. A sandy delta weakly going into the sea is observed in Samur river mouth. To the south of Samur river delta in the region of Yalama sea-shore the beach line pinches out gradually and a steep ledge of height from 6-7 m to 13-14 m comes to shore. The ledge is composed of shingles and loams and traceable for 5 km. 

Further to the south a shore has a wide beach with low shore banks from 0.5 to 1 m height. Drying up lagoons is typical for coastal line. They elongate along the shore line. Beyond the lagoons a young new terrace is observed. To the south-west from the latter a line of dunes is well observed, it consists of 2-3 parallel ridges of dune hills divided by the lowered parts. 

According to morphological signs the coastal line is subdivided into four sections: Pri-Samur, Yalama, Khachmaz and Agzibir.

Pri-Samur section is characterized by accumulative-delta shores and corresponds to the recent delta of Samur river. In spite of great amount of yearly hard flow of river - 7 mln.t., a recent delta of Samur river takes comparatively small area - 300-350 km2. It is due to intensive submersion of the pre-mouth space and expenses of major fragmental material for avandelta construction.

Yalama section is confined to ancient delta of Samur river. Due to displacement of the main bed of Samur river to the north, caused by burial of Derbent depression and lack of deposits, the shores are washing out now. 

Khachmaz section, located between lowlands of Gusarchai and Velvelchai, where the alluvial-proluvial material, brought our by rivers, increases the shores towards the sea. The recent beach is undergone by the eolian influence of the north-eastern winds prevailing here. The sandy material accumulates in coastal line forming the dunes, sandy ridges and uneven ands. Often dunes prevent the flow of rivers into the sea; it is the reason of the lowland swamping. 

Agzibir section located between the lowlands of Velvelchai and Gilgilchai, is characterized by development of shores of lagoon type. Coastal land is expressed by swamping lowland. There is Agzibir Lake in the central part of this lowland. This lake is lagoon relict existing in this place before.    

1.2.2.2. Pri-Caspian-Apsheron Region

Pri-Caspian-Apsheron region is confined to the south-eastern submersion of the mountain-folded complex of the Greater Caucasus the complexity of geological structure of which determines the relief complexity as well.

In the northern part of the region the coastal line has simple outlines, it follows the main tectonic structures near parallely. Only the area of Gilyazi spit, which the submerged structures of mountain zones pass through, projects into the sea as Yashma peninsula. On Apsheron peninsula projecting into the sea for 73 km, the coastal line cuts the main tectonic directions at obtuse angle, in this connection it has cut outline. 

Beshbarmag-Kemchi, Pri-Caspian and Apsheron subregions are distinguished on the present territory.

Beshbarmag-Kemchi subregion covers low-middle part of the region. Arid-denudation structural mountains and depressions, and also terraced inclined planes are typical for this region. Tengi-Beshbarmak, Begimdag and Main-Caucasian ridges take the northern part of the subregion. Between them there are Keshchai and Tygchai depressions. Ravines, gullies, collapses, landslides, badlands, clayey karst, and also erosion-accumulative terraces are developed in depressions. 

In the southern part of the subregion there are Gyadin, Kemchi and Kabandag mountain ridges, they are broke down by gullies, ravines and badlands. Inter-ridge spaces are distinctly expressed in relief by denudation-tectonic depressions - Khanagin, Halgyakh, Kabandag and Agrijin. They are broke down by badlend, clayey karst and ravines.

Seaside (Devechi-Sumgayit) subregion takes the lower part of the region and expresses an alluvial-marine plane formed by accumulative terraces. Region is characterized by negative sedimentation caused by lack of deposits. 

Coastal line is subdivided into two sections: Siazan and Gilyazi.

Siazan section takes a coastal line between Gilgilchai river mouth and Gilyazi settlement. For the long period of time the shore was abrasive here. Abrasive cliffs outlined the recent beach point to that. Due to sharp change of shore line direction near Siazan town there observed a significant reduction of thickness of along-shore flow of deposits. In past the lack of deposits caused an abrasion of Amiya cape and the southern part of shore.

Gilyazi section is a complex abrasive-accumulative form of tombolo type. Banks and outcrops of rocks took part in its formation. Accumulative forms of spit are underlied by ancient benches. This bench's continuation is traced on the underwater slope the highest points of which expressed as underwater and water stone ridges.

Apsheron subregion. Orographicaly Apsheron peninsula is the south-eastern continuation of the Greater Caucasus and occupies an area about 2000 km2. On the west this peninsula's border passes conventionally on the meridian of Gilyazi Dili cape (north) and Sangachal cape (south) where it joins with lower-mountain part of Gobustan foothills.

According to orographical signs the peninsula is subdivided into four main zones: lower-mountain north-western and south western, northern (or central) hill-ridge plain and the eastern - plain zone. The vast lowers - troughs (Gyuzdek and Baku) are typical for the south-western part of the peninsula. These troughs are composed of limestones and clays. Gyuzdek trough has a cup-like form with steeped structure of slopes. Baku trough has an amphitheater form turned to the south towards Baku Bay. Trough margins are abrupt and terraced somewhere; more lifted parts are the eastern and western sides. The typical feature of Apsheron landscape is numerous salt lakes and saline lands. 

The recent shore is characterized by wide development of abrasive-accumulative gulf forms and subdivided into three sections: North-Apsheron, Apsheron actually and Shakh-Dili area.

North-Apsheron section locates between Sumgayit River mouth and Gakagakh cape. This area is characterized by accumulative-gulf shores with flatten tendency. Vast gulfs with development of accumulative and anticlinal abrasive capes are typical for this area. The modern beach is formed exclusively by wavy bringing of benthonic material.

Apsheron section takes a coastal line between Gakagakh and Gyurgan capes on the north-eastern shore and Govsan and Puta capes on the southern shore of Apsheron peninsula as well. This area is characterized by abrasive-accumulative gulf shore. Here, as well as on the previous areas, the alternation of vast synclinal gulfs with anticlinal capes is observed. The gulfs are characterized by accumulation, and capes - by presence of recent abrasive ledges.                    

Shakh-Dili section is located on the south-eastern edge of Apsheron peninsula and characterized by accumulative even shores deposited by streams from both two sides. The coastal plain surface is complicated by flat-bottom saline depressions and eolian forms of relief. The modern beach has a width up to 500 m, shore banks are not observed.

1.2.2.3. Gobustan Region

Gobustan region takes the south-eastern periphery of the Greater Caucasus. Low arid-denudational structural mountains are typical for this region. Small ridges corresponded to the brachyanticlines, comb-like and linear anticlines are observed here. Vast depressions are corresponded to the synclines. Syncline plateau takes a significant territory. Badland and clayey karst are widely spread here. One of the relief typical features are mud volcanoes. Series of river terraces is developed in modern valleys of rivers. The erosion processes develop somewhere. There are marine terraces along the coastal line and on mountain slopes outlined the coastal line.

Four subregions - North-Eastern, South-Eastern, Central and Western Gobustan - are distinguished within Gobustan region.

North-Eastern Gobustan takes a middle and lower stream of Kenda river, plains of Sumgayit and Jangichai rivers. Small ridges and uplifts are typical for the subregion. On their slopes (especially the southern and south-eastern) a badland is often developed there. There is a Shakhdag plateau between Kenda and Jangichai rivers' valleys. Along the valleys there are widened areas and depressions with well flattened bottom.

As a rule, the mountains of the South-Eastern Gobustan are corresponded to the synclinal tectonic structures. Great areas are taken by Gyuzdek, Baku, Kergez, Gyulbakht and other plateaus. Plateaus have steep slopes basically characterized by badland development. Some anticlinal folds expressed in relief as mountain ridges. Bottom parts of valleys and depressions are even, but terraced sometimes and cut by ravines and gullies somewhere. In the southern part of the subregion the lowered areas full of salt lakes and salines. Marine terraces are along the shore. The terraces covered with scattered sands and sandy dunes.

Jeirankechmez depression, taking a river valley of the same name, is corresponded to the Central Gobustan. Alluvial-proluvial and abrasive-accumulative terraced plains prevail in relief. Somewhere these plains are separated from each other by small ridges and hills stayed in relief. Intensively regressed ravines with depth of 6-10 m cut into the plain. On the north-east the eastern part of Jeirankechmez plain is limited by 100-m ledge. 

In the sea-side part of the South-Eastern and Central Gobustan a plain stretches along the shore. The plain has an absolute height from -10 to 40 m. Generally, near-shore land is characterized by inversion relief and presence of large cones of mud volcanoes. The land is broken down by some ravines, and directly the shore there are sandy dunes. 

The modern shore is characterized by development of abrasive-accumulative gulf forms. Puta, Sangachal, Alyat, Pirsaat capes are confined to outcrops of root rocks in anticlinal uplifts arcs and form the abrasive ledge. In vast synclinal gulfs there is a material accumulation in line of modern beaches.

Western Gobustan takes the south-eastern edge of Lengebiz ridge, Navagi and Sabatdyuzi depressions and Airantekyan ridge. The ridges corresponded to the anticlinal structures and depressions to the synclinal structures as well. Basically, the mountains are composed of clays, limestones, breccia; the depressions - of alluvial-proluvial deposits as well.

1.2.2.4. South-Eastern Shirvan Region

The South-Eastern Shirvan rlocates in the extreme eastern part of Kura-Araz lowland, it can be subdivided into two geomorphological subregions: eastern submountain and western lowland.

Submountain subregion expresses an inclined plain located along the Gobustan foothills. Together with deluvial processes the proluvial (ravine deposits) took part in this plain formation. The proluvial processes make the inclined plain a wavy. On the south-east of the submountain subregion there is a cone of Pirsaat river deposits distinguished there; it is gently and plain enough, complicated only by flat, poor observed inter-comb depressions. 

The feature of the submountain inclined plain are small uplifts representing the brachyanticlines and mud volcanic cones expressed in relief. Their slopes cut by ravines bringing a typical view of badlands.

In Lowland subregion the relief types are mainly of deltaic and alluvial-marine genesis. Here the contact depressions, alluvial river plains and alluvial marine plain are distinguished there. Contact depressions are the passive forms originated on contact place of submountain plains and combs of alluvial Kura plain. Near-bed zone along Kura river, and also the territory located between Kurovdag and Babazanan ridges and further to the east are of alluvial origin. The traces of "akhmazes", "cobs" and near-bed combs are typical for it. The recent delta of Kura river is characterized bylow near-bed combs and inter-comb swamped spaces.

A great area of the South-Eastern Shirvan located to the east from Babazanan ridge is taken by specific forms of surface of the saline-eolian genesis.     

1.2.2.5. Mugan-Salyan Region

Mugan-Salyan region locates on the right bank of Kura river in the south-eastern part of the accumulative plain and consists of more lifted Mugan steppe and relatively lowered Salyan steppe. These steppes are separated by Akusha river, the channel of Kura river. Salyan steppe locates eastward from Mugan steppe and directly adjoins to Kura river bed. Deep saline depressions are typical for Mugan steppe south-eastern part.

The origin of relief and ground of the present is because of accumulative activity of Kura and Araz rivers.

Depending upon the deposits' spread and relief character Mugan and Salyan steppes are divided into alluvial plain covering the central, eastern and southern parts, and the submountain alluvial-proluvial and deluvial-proluvial plainon the west and south-west. There is a deltaic-marine plain on the south-east. Mugan alluvial plain is restricted from alluvial-proluvial and deluvial-proluvial inclined plain of the South and Lenkaran Mugan by marine terrace ledge passing on marks of 5-0.5 m. The onshore part is lowered and swamped due to a little inclination. Here, three sections - Kura river delta, Kyur Dili and Gizilagach gulf - are distinguished there.

Subregion of Kura river delta is completely accumulative and formed by yearly hard flow of Kura river.

Subregion of Kyur Dili is completely corresponded to the area of spit of the same name which has an island origin. The subregion had been formed due to washing of Kura river old delta and material transportation southward. 

Gizilagach subregion takes a coastal line of Gizilagach gulf. Due to formation of Kyur Dili spit formation the gulf had separated off sea and gained its recent outlines.

The modern coastal line develops only under the actions of remove-bringing-up processes. Gulf bottom has a gentle profile, this promotes to its rapid drying out.

1.2.2.6. Lenkaran Region

Lenkaran region is expressed by two subregions: the eastern part is taken Lenkaran lowland, and the western one - by Talysh Mountains.

Talysh Mountains are characterized by relief the formation of main features of which it is caused by endogenic factors of morphogenesis. It is shown by coincidence of the morphostructures main elements strike with the geological structures orientation and relief structure details. According to plan the main mountain ridges if Talysh strike in the north-western (general Caucasian) direction well concordant with the tectonic structures orientation and represented by Talysh, Peshtasar, Burovar longitudinal ridges separated by Yardymly, Gosmalyan, Diman intermountain depressions. Here the prevalence of structural-denudation and volcanic-tectonic depression, but numerous erosion depressions are also met. Gravitational (collapses, landslides, falls) and fluvial processes have a wide spread here. In the middle mountain and low mountain belts the main morphostructures are river valleys, ravines and gullies.

Lenkaran lowland represents a weakly inclined plain stretching from Astara town (state border with Iran) up to Mugan steppe. On the south the plain width doesn't exceed 5-7 km and increases on the north-eastern edge of the ridge up to 20-22 km in Masalli and Jalilabad regions. Except a narrow line directly adjoining to the Talysh ridge foothills, this plain has negative (in relation to ocean) hypsometric marks everywhere.

On the north the transition from foothills to the low line is gentle, on the east this border is sharper characterized by outlines and terracing winding enough.          

A narrow shore line from Port-Ilich st. to Astara town is under a direct influence of the recent wave processes of the sea. Here the main relief forms are shore banks and dunes having the most development on shore part between Lenkaran town and Port-Ilich st. Due to active wave processes and submersions of Lenkaran lowland eastern part the abrasive shores are developed to the south from Lenkaran town. Higher part of the lowland represents a pre-mountain alluvial-proluvial plain on which the cones of river deposits are superposited. Lower part of the lowland is a young marine plain with old lagoons nearly dried out. 

Three series of marine terraces are observed on Lenkaran lowland surface: lower - accumulative, middle - abrasive-accumulative and higher - abrasive.

Seaside accumulative plain (from -27 to 50 m) stretching from Goytepe river to Astarachai river is corresponded to the lower terraces and restricted on the west by distinctly expressed ledge - slope of zero terrace. The lain is characterized by surface little inclination, swamped lands and swamps, ravine cuts. Its surface has a little inclination to the north-east, its separation by the ravine-gully net and river valleys with terraced slopes increases in the same direction.

Levels developed along on the foothills of Alashar-Burovar ridge on absolute heights 50, 80 and 100-130 m are corresponded to the group of middle abrasive-accumulative and abrasive terraces.

Levels developed on absolute marks 150-170 m and 200-280 m are corresponded to the group of high abrasive terraces. They represent abrasive surface on tops and slopes of foothills heights and are the main relief forms of the hill-ridge foothills characterizing by specific separation.  

Proceeding from the morphological features of shore deposits, their position relatively the transition of incoming material, three types of shores had been distinguished on the investigated shore: accumulative, abrasive and stable (in dynamic-balance state).

Accumulative shores take the regions of Port-Ilich - Olhovka and Lenkaranchai river delta and typical for shore parts on way of which there is a great longitudinal sediment flow. Such shores have a little inclination towards the sea. As a result the shore spits, underwater and shore banks and wide beaches are formed here.      

Abrasive shores developed in regions of villages of Vel, Shakhagach, Kaladagna are characterized by steep slopes and composed of loose deposits and clays. In these regions the force wave is directed for destruction of underwater and shortened parts of shore slope, transportation of loosed rocks towards the sea and their deposition in the lower part of the underwater slope.

Stable shores developed in region of Olhovka, N.Nuvadi, Kamishevka villages, Astara town are characterized by balance of material quantity washed off the shore and deposits transported from land.  

1.2.3. UNDERWATER SLOPE RELIEF CHARACTERISTICS  

According to the common accepted scheme the national sector of the Caspian Sea is divided into three large parts: Middle Caspian, Apsheron rapids and the South Caspian.

Morphostructurally the relief of the Middle Caspian bottom is divided into three elements of the first order: shelf, continental slope and deep-water depression with maximal depth of 780 m. The southern part of the Middle Caspian restricted by Apsheron rapidson the south is corresponded to the sea national sector. Shelf plain is weakly inclined to the east, the continental slope is steep, and the depression has an asymmetric structure with maximal depths near azerbaijanian shores.

To the south from Middle Caspian or Derbent depression there is narrow shallow stripe known as Apsheron rapids or Apsheron swell. Apsheron rapids separating Middle Caspian from the South one stretches from Apsheron peninsula to Krasnovodsk and Cheleken peninsulas of the eastern shore. On the west the trough width is about 60 km; the most depth (200 m) over the trough locates eastward Neft Dashlary, closer to the western sea shore.

The geomorphological view of the South Caspian is more complex that the Middle Caspian. The shelf plain is complicated by some islands and banks basically related with mud volcanoes. The continental slope has a complex morphology and divided by a system of uplifts and troughs of the submeridional strike. The South Caspian depression has a maximal depth of 1025 m and the flattened relief. Generally, the gradual simplification of relief from west to the south and increase of accumulative role in bottom relief formation is typical for the South Caspian.

Below there is a description of relief of the underwater slope of land regions, mentioned in item 1.2.2.

Relief of the underwater slope of Samur-Devechi region is exclusively characterized by accumulative forms. Shelf plain width increases from the north to the south from 11-15 km near Samur river mouth up to 60 km in Siazan town latitude. But the inclination angles increase in back direction from 3-5' on the north. The increase of depth of the shelf brow from 65 m on the south to 100 m on the north is also observed. Within this region the depth increase is even. Underwater banks with relative height 0,5-2 m are traced along the coastline.

The continental slope is relatively steep (inclination angles vary from 4-60 on the north to 1-1030' on the south) and was forming under the conditions of intensive Quaternary accumulation on background of the tectonic submersion of the Middle Caspian bed. Within the continental slope the depths vary from 120 to 700 m, and width -from 19 km near Nabran village to 67 km near Khachmaz town. Underwater-landslide events are typical for this line. 

The depression zone is oriented in the submeridional direction and has 145-km length with width of 28 km (on 300 m isobath). This zone is corresponded to the South depression of the Middle Caspian depression. The depression has a little inclination to the north (5-18'). The depression axis is displaced relatively the axis of more northern Derbent depression for 55 km eastward and there is a well expressed ledge between them.          

Relief of the underwater slope of Pri-Caspian - Apsheron region is characterized by more complex structure on the great part of area, especially corresponded to Apsheron rapids (Apsheron archipelago).

 Numerous outcrops of root rocks, forming rocky banks, underwater ridges, stones and numerous islands appear within a wide shallow stripe of this region. The modern grounds are thin, varying from 0 to 2-3, rare to 20 m and have a variegated composition.

On the region north near Amiya cape there are three small rocky islands having a common name as Gyrag Dashlar. Between Gyrag Dashlar and Gilyazi Dili a sea bottom is full of underwater ridges with relative heights from 2-3 to 10 m. To the south-east from Gilyazi Dili cape there is Yashma is. formed by root rocks outcrops, somewhere crossed by shells.

Apsheron peninsula water area is directly corresponded to Apsheron rapids area; the latter is a geomorphological reflection of Apsheron - Pri-Balkhan zone of tectonic uplifts. The western azerbaijanian part of troughs comes into the sea up to 150 m depth like a structural nose. The northern slope is gentle (inclination is 6-8'), slightly hilled somewhere. The southern flank is broken down enough having an inclination of 1-30. There is a depression 6 x 15 km size with maximal depth 455 m. Beyond the isobath 150 m there is a trough's central part having in cross-section a form of asymmetric bank with width of 10-15 km and length 50-60 km. To the north and east from Apsheron peninsula the water area is full of islands, banks separate above-water stones and underwater ridges known as Apsheron archipelago. The biggest islands of Apsheron archipelago - Pirallakhi is. and Chilov is. - are above water to the east from Apsheron peninsula. Eastward Chilov is. there is a stony bank with small islands - Neft Dashlary - above water. To the south from Apsheron peninsula there can be observed the following islands: Beyuk Zirya, Tava, Gum. Besides there are smaller islands and also some underwater stony ridges there.

Thus, the investigated region is characterized by sharply crossed underwater relief. The relative fluctuations of heights reach 30-35 m with islands; but generally it is some meters of high.

Relief of the underwater slope of Gobustan region is differ in the northern and southern parts, it allow distinguishing two subregions here: Pri-Apsheron and Baku archipelago.

Pri-Apsheron subregion strikes up to latitude of Sangachal cape. In shelf part its gradual differ with flatness and gradual inclination (average inclination is 8-10') of surface off the shore towards the open sea. Shelf brow is on 65-100 m depth. Shelf plain has a maximal width of 55-60 km and complicated by separate islands and banks of the mud volcanic genesis.

Apsheron archipelago subregion is characterized by sharp separation of shelf and frequent outcrops of root rocks forming numerous underwater ridges and stones. Shelf width decrease from the north to the south from 60 km in the latitude on Sangachal cape up to 35 km in the latitude of Bandovan cape. Shelf brow is on 70-100 depth on the north and 100-150 m on the south. The specific feature of the subregion is a great number of islands and banks. Generally, the elements of bottom relief structure have a regular south-eastern orientation and represented by three underwater banks alternating with relatively flattened bottom parts.

The continental slope has a width from 18 to 27 km and average inclination 1045' (6040' maximal). Slope profile is concave or close to such. Some uplifts on top of which the mud volcanoes often located are confined to the slope. Between these ridges there are gulf-like lowers of relief opened into the deep-water depression of the South Caspian.

Relief of the underwater slope of the Central Aran is characterized by accumulative forms. There is an absence of root rocks outcrops, and abrasive-sculptural forms of relief as well. Shelf plain is characterized by relative even relief with widened shallow stripe due to shallow Gizilagach gulf. Shelf brow is on 100-150 m depth, its width increases from 20-25 km on the north (near Kura river mouth) to 40-45 km in the latitude of Gizilagach gulf throat. The average angle of shelf inclination is 6' varying within 2-13'. At the same time the coastal shallow developed till 40-50 m has a very gentle inclination 2-5' with great width (20-30 km). The outward part of shelf is stepper - 10-12'.

The specific feature of shelf zone is the presence of large delta and avandelta of Kura river. In this connection a coastal line projects far to the south-east. Another feature is the presence of separate mud volcanic cones forming banks of significant depths, and also Kyur Dashy, the only island in this region.

The continental slope is characterized by complex morphologically. Two anticlinal ridges of the submeridional strike and separated by 800-m depression stretches parallely and southward from the anticlinal ridge. The latter stretches from Bandovan cape through Borisov bank and further south-south-east. These underwater banks are complicated by mud volcanoes cones. Relief of the underwater slope of Lenkaran region in shelf line is also characterized by accumulative flattened forms of relief. Shelf width decreases from the north to the south from 45 km to 20 km in the latitude of Astara town. Shelf brow locates on 100-150 m depth. Beyond the coastal shallow the shelf inclination angle increases gradually to 11-13'. 

The continental slope is complicated by some alternating uplifts and depressions of the meridional and strike having little amplitude and sizes. Their considerable part is associated with mud volcanic events.
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1.3. Geology, economic minerals and seismicity

1.3.1. TECTONIC ZONATION

The describing territory is corresponded to the eastern part of the Caucasian segment of the Mediterranean folded belt. The typical feature of structure of the region Earth crust as well as Caucasus the whole is its tectonic heterogeneity, it expresses in presence of structural-formational units with different degree and character of determination, content of composing rocks and history of geological development.

The description of the region geological structure is based on materials of fundamental geological studies of Azerbaijan, South Caspian and the Caucasus the whole.

The main structural elements of the described territory are the mountain-folded systems of the Lesser and Greater Caucasus and Kura intermontane depression dividing them (Fig. 3). Along the north-eastern side of azerbaijanian part of the Greater Caucasus there is Gusar-Devechi foothill trough. The structural-matter complexes composing of the Greater Caucasus and troughs outlining it on the north and south submerge in the south-eastern direction and go under the modern deposits of the Caspian Sea meridional depression.

In coastal zone the Lesser Caucasus system, is represented by the Mountain Talysh folded system restricted on the north-west from the main structural zones of the Lesser Caucasus by Lower Araz superposited depression. The Mountain Talysh adjoins to the north-eastern side of the mountain-folded system of Elburs which frames the South Caspian deep-water depression on the south-west and south.

The modern structure of the region had formed on the Alpine stage of the tectogenes in spatial limits covering the southern flank of the Eurasian continent (North-Caucasian plate), Trans-Caucasian plate, the northern flank of the South-Azerbaijan or Iran microcontinent (quasiplate form) and Greater Caucasian marginal-marine basin and Lesser Caucasian branch of Mesothetis locate between them.

1.3.2. TECTONIC ZONES STRUCTURE

1.3.2.1. Mountain-folded system of the Greater Caucasus 

 The Greater Caucasus represents a complex folded-overthrust constriction consisting of three large structures. They are (from north to south) as follows: 1- Lateral Ridge uplift; 2 - Southern Slope trough; 3 - Balakan-Vandam uplift. In its turn each of the mentioned large geostructural units consists of some structural subzones consequently superimposed over each other from north to the south.

The Lateral Ridge uplift locates on the south-eastern continuation of the Greater Caucasus Central Uplift and has a subplatformal basement.    

On the earth surface the Mesozoic formations of the Lateral ridge tectonic zones concentrate within three subzones: 

1 - generally, the uplifted Tairjal subzone represents a meganticline turned southward. On sides it is complicated with little foldness and composed of relatively shallow sandstones and argillites of the Lower-Middle Jurassic;

2 - the transitional Sudur subzone locates on the southern side of the previous zone. Generally, it has a synclinorial structure and complicated by linear folds of the box-shaped form composed of evaporitic and carbon-bearing complexes of the Upper Jurassic-Neocomian in facies of the continental shelf and barrier reef.

3 - the lowered Shakhdag-Khyzy subzone is the extreme southern structural element of the Lateral Ridge. It is composed of the carbon-bearing-terrigenous-clayey formations of the Upper Jurassic-Cretaceous in facies of the continental slope and foothill.

The overthrust of Sudur limestones into the limits of Shakhdag-Khyzy subzone took place in Austrian phase of the tectogenes (Early-Middle Cretaceous) along Siazan upthrust. This upthrust restrict Sudur and Shakhdag-Khyzy subzones.

Gusar-Devechi trough had beef formed in the Middle Pliocene. It levels a structural plan of Tairjal and Sudur subzones in the south-eastern direction. On the north the trough formations are superposited on the south-eastern continuation of stripe of Dagestan Tertiary folds. Regionally the trough represents a western enclosure of large North-Apsheron depression of the Middle Caspian water area. It is composed of marine, continental-marine and continental molasses (clays, sands, pebbles-shingles, conglomerates) of the Middle Pliocene-Quaternary.

The Southern Slope trough represented by subzone of Watershed Ridge on the north and Zagatala-Kovdag-Sumgayit subzone on the south.

Subzone of Watershed Ridge (or Tufan) represents a stripe of uninterrupted development of the Lower-Middle Jurassic sandy-clayey series, added by the Upper Jurassic flyschoids to the subzone southern side. Zone is characterized by tense enough foldness and consists of very compressed linear often isoclinal stagnant folds. They undergo a southward overturn on the northern flank of Zagatala-Kovdag-Sumgayit subzone in the southern side along Malkamud upthrust.     

Zakatala-Kovdag-Sumgayit subzone represents a flyschoid trough and composed of southward overturned and fold crushed terrigenous-carbon-bearing-clayey deposits of the Upper Jurassic-Neokomian, Upper Cretaceous flysch, and terrigenous deposits of the Paleocene-Miocene in coastal line. Comb-like foldness with numerous dislocations prevail here.

On he east the Southern Slope trough is traced within Caspian as Apsheron-Pri-Balkhan depression. On its continuation there is Pri-Balkhan folded zone of the west Turkmenia. 

Balakan-Vandam uplift exposes near the foothill of the southern slope of the Greater Caucasus. It is the northern near-flank structural element of the Trans-Caucasian plate. Basement and Alpine volcanogenic-sedimentary complex of the uplift are moved far northward, under the southern side of the Southern Slope, putting Zakatala-Kovdag-Sumgayit zubzone of the latter one into the paraaautochthonous position.

Balakan-Vandam tectonic zone represents a geoanticlinal uplift. In its arc the formations of volcanogenic Bajocian and Neokomian flyschoids expose there, sides are composed of volcanogenic-sedimentary complex of the Upper Cretaceous complicated by comb-like foldness.

In interfluve of Girdimanchai-Aghsuchai the Mesozoic core of Balakan-Vandam uplift closures (flexural submerge) on the Girdimanchai right-displacement zone of cross faults. On its south-eastern continuation a wide Shamakhy-Jeirankechmez depression opens, mainly composed of terrigenous-clayey sediments of the Paleocene-Pliocene. The latter are gathered into small sharp and isoclinal folds often overturned southward. The depression northern flank is blocked by Baskal-Pirekishkul allochthonous complex of schtiritc and attic phases of tectogenes, composed of deposits from the Aptian till Miocene inclusively and moved off the limits of Zakatala-Kovdag-Sumgayit zone with amplitude 25 km and more. On the east the allochthonous complex submerges under the Pliocene-Quaternary deposits of Apsheron periclinal trough. Southward from the overthrust front the gentle upthrust of rodan phase of foldness (the Middle Pliocene) complicate the inner structure of Shamakhy-Jeirankechmez trough, practically leading to double of the Cenozoic deposits thickness. At the same time in valakh phase of tectogenes the trough southern flank tectonically cuts the northern flank of the Lower-Kura depression with allochthonous ceiling amplitude reaching 15-20 km and more along Ajichai-Alyat upthrust.

1.3.2.2. Kura intermontane depression

Kura depression takes the eastern more submerged part of the Trans-Caucasian plate and represents within the shore zone of the Lower-Kura trough. On the east Kura depression hoes into the sea opening and deepening. Pre-Jurassic basement of Kura depression undergoes the step submersion from flanks to axial line and from the west to the east. Depression is the superposited structure because the sedimentary cover, consisting of molasse series, blocks unconformitly the sedimentary and volcanogenic complexes of different age of the Mesozoic and Paleogene dislocated sediments. 

Lower-Kura depression is cut off the more western Middle Kura depression by zone of West-Caspian submeridional fault. Talysh-Vandam Mesozoic uplift is confined to the latter one. On the Mesozoic uplift the Cretaceous top occurs on depth 3000-3500 m, and the Pre-Jurassic basement - about 9000 m. Within Lower-Kura depression the Mesocenozic thickness increases sharply towards Caspian shore up to 16-20 km, from which about a half is on share of the Pliocene-Quaternary complex. Lengebiz-Alyat zone of uplifts, restricted by Ajichai-Alyat upthrust, is the north-eastern margin of the depression.

Some anticlinal and synclinal structures are distinguished under the recent deposits in the depression cross section. At the same time the tectonic tension increases with depth. Anticlinal lines are complicated by lengthened upthrust-overthrusts.

1.3.2.3. Mountain Talysh 

The Mountain Talysh zone locates in lane of lateral transition from the mountain-folded system of Iranian Elburs to the Lower-Kura depression and represents a paleorift superposited on the Cretaceous volcanic island-arc of the Trans-Caucasian plate southern flank.

Middle and Upper Eocene subalkaline and alkaline volcanites of the andesit-basaltic composition play a main role in Talysh tectonic zone. Paleocene-Lower Eocene tuffogenous flysch and Dutch limestones come out the volcanites on the south. Within the folded system of the Mountain Talysh one can distinguish the following from the south to north: 1 - Astara uplifted composed of the Cretaceous-Paleocene; 2 - Kosmolyan-Lerik trough, composed of the Eocene; 3 - Burovar uplift, composed of the Upper Eocene and cut by Pre-Talysh deep fault on the north-east; 4 - Bilasuvar trough, composed of molasse of the middle and Upper Miocene; 5- South Mugan uplift buried under the recent deposits. These structures are characterized by moderate-compressed foldness, on the north-east complicated by upthrusts towards the Lower-Kura depression. 

1.3.2.4. South-Caspian depression

Generally the Caspian depression and the South-Caspian depression particularly are belonged to the superposited structures of the Earth crust, originating on the orogenic stage of Alpine folded area development. South-Caspian depression is in the system of Kura and Trans-Caspian intermontane troughs and separated by Apsheron rapids off the North-Apsheron (Middle Caspian) depression. The southern margin of the depression is Pre-Elburs trough in Iran. A sublatitudinal zonality is observed in the Earth crust thickness variations: it is maximal (45-50 km) in the southern and northern near-flank parts of the depression and reduces to 30-40 km in the central part, being the connected stage between Kura and Trans-Caspian intermontane troughs. Alpian sedimentary cover reaching up to 20 km in thickness, consists of 2 structural-matter complexes: the Mesozoic-Eocene and Oligocene-Anthropogen.

Three zones of the different strike are distinguished in the structure of the Oligecene-Anthropogen formations of the sandy-clayey composition. These zones are caused by different ratios of structural plans of old and young foldness: Baku archipelago folded zone, zones of cross and latitudinal foldness. Anticlines can be divided into the inherited uplifts, consedimentational and diapiric folds, basically associated with ruptures and mud volcanoes manifestation.         

According to complex of the geophysical data three main zones are distinguished in structure of the buried Mesozoic-Eocene complex from north to south (Fig. 4). These zones are: Apsheron-Pri-Balkhan trough, South-Caspian uplift and Lenkaran-Gorgan trough. The first trough is the south-eastern continuation of the Greater Caucasus Southern Slope trough corresponded to the Mesozoic riftogenous marginal-marine basin between the Scythian platform and the Trans-Caucasian plate. The South-Caspian depression uplift is a sea continuation of the Trans-Caucasian plate and along the flanks it is complicated by Sangachal-Ogurchin (north) and Mil-Okarem (south) zones of the magnatic formations intensive development. These zones trace the axial parts of the buried continuations of Balakan-Vandam and Artvin-Garabakh island-arc uplifts accordingly. At last, Lenkaran-Gorgan trough reflects the location of formation of the Mesothetis Lesser Caucasus branch tectonically blocked on north and south.

1.3.3. MUD VOLCANISM

Mud volcanism is closely associated with the tectonical, lithological, hydrogeological, geochemical, thermodynamic and other features of the depths and genetically a specific type of volcanism. It is confined to zones of the regional faults and alpine foldness and makes a unit genetic process of tectonics and oil-gas accumulations formation. There are about 240 mud volcanic shows in Azerbaijan from 700 modern mud volcanoes determined over the world. In Azerbaijan there are 202 onshore and 38 offshore shows (Fig. 5). The total volume of mud hill breccia of the separate volcanoes reaches some milliard m3. The summary volume of mud hill breccia only on the superconstructions of Azerbaijan main mud volcanoes is about 50 mlrd. m3 without accounting the periodical washing of islands of the mud volcanic origin and underwater banks, and also mud volcanic eruptions during the Neogene-Quaternary period.

According to state of eruptive activity the mud volcanoes of Azerbaijan and South-Caspian water area are divided into: active (characterizing by one recorded eruption at least) and passive (the eruption of which were not recorded), and also the acting ones (characterizing by gryphon-mud hills activity), non-acting (characterizing by absence of gryphon-mud hills activity).

More ancient eruptions are corresponded to V and X centuries and were observed in the South Caspian. But more or less systematic recording of paroxysms of their eruptions is since early XIX. Starting from 1810 there had been fixed about 200 eruptions of 74 modern continental and marine (island and underwater) volcanoes. At the same time 33 volcanoes erupted only one time, 25 volcanoes - 2-3 times, 16 volcanoes - 4 and more times; more eruptions falls to Lokbatana - 20 times! Intervals between separate eruptions of one and the same volcano is from some months up to 170 years and more. On the separate strong paroxysms of volcanoes eruptions the volume of emanated gases reach some milliard m3 (about 500 mln.m3 on average eruption), volumes of erupted hard rocks reach to some million m3 (about 0.5 mln.m3 on average eruption).

Concerning the gryphon-mud hills activity. It is characterized by emanation of little (from 5-10, rare to some thousand m3 per day) quantity of hydrocarbon gases of various degree of waters mineralization (often accompanied with films or abundant oil shows) and fined rocks building salses, gryphons and mud hills bodies.   

Outbursts of volcanic breccia great volumes and blocks of different sizes during the mud volcanoes eruption shows the intensive generation and accumulation of great volume of hydrocarbon gases in depths under the strong pressure. The eruptions' periodicity proves an existence of uninterrupted flow of hydrocarbons into the eruptive apparatus, as a result of which the next eruption takes place when reaching the pressure critical point.

Being the focuses of periodical gasodynamic unload of the sedimentary basins the mud volcanoes point to intensive generation of hydrocarbon gases in them and are reliable criteria of valuation of deep horizons oil-gas content.

1.3.4. ECONOMIC MINERALS

The coastal zone is characterized by development of various types of economical minerals mainly hydrocarbons and building materials (Fig. 6).

1.3.4.1. Oil and gas

Azerbaijan is one of the oldest oil producing regions worldwide. Oil industry had organized not only the economics structure, but had played a crucial role on all stages of the country economic industry the whole. Role and meaning of this industry in the country economic industry complex is still significant. 

For over 120-year history of oil production there had been discovered 68 oil-gas fields in country territory, including 42 fields onshore (only 8 fields of them are beyond the coastal zone) and 26 fields in Azerbaijan Caspian sector. 61 fields were in industrial exploitation, among them 40 onshore and 21 offshore fields. Degree of production of preliminary produced oil reserves is 87% onshore and 59% offshore.

At present 33 oil-gas fields onshore and 16 offshore fields are under exploitation now. They are subdivided on the following oil-gas bearing regions (OGR): Apsheron, Baku archipelago, Lower-Kura, Shamakhy-Gobustan, Pri-Caspian-Guba (Fig. 7). The South-Caspian perspective OGR has a great potential. Here a significant volume of prospecting works are conducted there. Reserves distribution according to categories is given in Table 1-1.

Total area of coastal parts which of interest for oil-gas search is over 50 thous. km2, of them 35 thous. km2 falls to Azerbaijan sector of the Caspian Sea. Oil-gas bearing regions with qualitative valuation of prognosticated resources take an area of 47.1 thous.km2, including 21.4 thous.km2 offshore.

The main oil-gas bearing complex is the productive series (the Middle Pliocene) containing 81% of preliminary potential oil resources and about 90% of natural gas. In spite of high degree of investigation the productive series is still the main perspective complex and contains 72% of unexplored oil resources and 85.5% of natural gas.  

Table 1-1. Reserves distribution of oil+condensate and gas 

according to categories, %

	Reserves category
	Oil+condensate
	Gas

	Total reserves, including
	100
	100

	explored
	13.8
	4.1

	valued 
	1.1
	1.2

	prospective
	20.7
	32.3

	prognosticated  
	64.6
	62.4


Thus, the perspectives of geologic-prospecting works are not exhausted yet and about 30% prospective areas had not got a proven value because of weak geologic-geophysical investigation. Structures and oil-gas content of deep horizons of the developed and explored areas are not studied yet enough. In its turn these areas increase the reserve of raw material base of oil industry.

At present the majority of onshore and offshore fields are in the late stage of development and characterized, since 1961, by reduce of hydrocarbons production, which up to 90s was compensated mainly by exploitation of explored offshore fields. But in 90s the tendency of reduction of hydrocarbons production totality was kept on and only starting 1997 the stable increase of indicators is observed. It is associated with intensification of the technological processes and of foreign investments in oil fields development. At present the contracts with leading overseas companies had been signed for joint prospecting and development of some prospective structures (onshore and offshore as well) and produced oil share. At the same time the expected total volume will be over 1.5 milliard t. of oil and 1 trillion m3 of natural gas.

1.3.4.2. Glassy sands

Deposits of quartzy sands suitable for glass production are known in Guba and Apsheron regions as well and have the Neogene age. They are suitable for bottle glass, and after the enrichment - for window glass and thin ceramics. They also can be used while production of autoclave concrete and silicate brick. Total reserve of raw material is over 14 mln.t.

1.3.4.3. Benthonic clays

Deposits of the benthonic clays have the Eogene age, locate in the North Gobustan on territories of Gobustan and Khyzy regions, differ with high quality and can be used as a raw material for drilling solutions, whitening of petroleum and vegetative oils, in metallurgic and other industries. Total explored reserves of 7 deposits are 82 mln.t.      

1.3.4.4. Construction materials

The coastal zone is rich with various fields of construction materials having considerable reserves.

Cement raw material is represented by limestone deposit with reserves over 110 mln.t., clay deposit with reserves over 30 mln.t., which used in cement production on Garadag plant.

Sawing stones are represented by limestones-shells of the Pliocene-Holocene age mainly located within Apsheron peninsula and Gobustan as well. Here 24 deposits with total reserves 202.5 mln.m3 are known. All these are developed at present.

Facing stones are represented by Budug deposit of marbleized limstones of the Upper Jurassic age (Guba region) with approximate reserves over 6 mln.m3, and Gyulbakht deposit of detrital and sandy limestones, calcareous sandstones of the Pliocene-Pleistocene age, located in Gobustan with reserves over 9 mln.m3.

Construction sands have a coastal-marine origin and located along the shore in Devechi region, Apsheron peninsula and the South-Eastern Gobustan. Totally 8 deposits with summary reserves over 38 mln.t. are explored and exploited.

Clays for brick-tile production are explored on territory of Guba, Khachmaz, Siazan, Neftchala, Masalli, Lenkaran, Astara regions, and on Apsheron peninsula and Gobustan as well. Their age varies from the Oligocene to the recent one. Totally 24 deposits with summary reserves 60.8 mln.m3 had been explored. 9 deposits with production to 0.2 mln.m3/year are developed.

1.3.4.5. Iodine-bromine waters  

There had been explored and accepted for balance 5 deposits of iodine-bromine waters with total reserves 938778 thous.m3/year located on Apsheron peninsula and Neftchala region. Baku and Novo-Neftchala iodine-bromine plants act on their base.

1.3.4.6. Thermal waters

There had been explored and accepted for balance only 1 deposit of thermal waters in Khachmaz region (Gusar-Devechi trough) with reserves 12500 m3/day or 4562.5 thous.m3/year which can be used for medical and industrial needs.

1.3.5. Seismicity

The described territory is one of the more seismoactive areas in Azerbaijan, representing a zone of possible show of the destructive seismic events with effect 8 and more (hereinafter the shocks intensity is given according to scale MSK-64). During the historical period of time many earthquakes of different intensity (up to destructive ones) took place in this zone and adjacent regions. It was the reason to construct the first seismic stations "Baku" and "Balakhani" in 1903. At present there is a net of seismic stations to record local, near and distant earthquakes and to study the seismicity of shore zone (Fig. 8). They are equipped with seismographs of general, regional type and to record strong movements. During the period of instrumental observations (1903-1999) onshore and offshore 424 events with intensity 4-9 and magnitude 3.0-6.6 took place within coastal zone.

Spatial-time analysis of Azerbaijan and neighbour territories seismicity allow judging about the seismic activation in region and predict the further seismicity growing. In this connection there increases a possibility of strong and destructive earthquakes' appearance, including the territories considered before as weakly-active.

The available seismogeological and geologic-tectonical information allow divide the continental part of the described territory into two seismic hazard areas: 1) high mountain areas and the southern slope of the Greater Caucasus (including more seismoactive Shamakhy area) where earthquakes with magnitude (M) to 6.1-7.0 and hypocentres within 1-15 km (to 75% of seismic events) take place; 2) area covering the south-eastern submersion of the Greater Caucasus (including Apsheron peninsula), Gusar-Devechi and Kura depressions, Mountain Talysh where the depth of much earthquakes is within 21-50 km (over 60%), and magnitude doesn't exceed 4.5.

National sector of the Caspian Sea water area is characterized by very uneven spread of the earthquakes focuses. The increased density of focuses is concentrated in zone of Apsheron rapids uplift, about 160-170 km southward from Baku. Within the North-Apsheron (Middle Caspian) depression the focus area are characterized by less density, and the separate focuses of the earthquakes are typical for the South-Caspian depression. Hypocentres are spread in wide range of depths - from 5 to 80 km with magnitude reaching 6.5-6.6.                  

Region seismic activity onshore and offshore as well is associated with continuing intensive re-construction of the structural plan with significant amplitudes of the newest and modern movements. The carried out researches lead to conclusions that periodically activating focus areas of strong and moderate earthquakes are confined to the Earth crust faults, having "general-Caucasian" (NW-SE) and "anti-Caucasian" (SW-NE) strike. At the same time the hypocentres mainly concentrate within and exocontact parts of two submeridional zones - South-Caspian-Apsheron and Talysh-Samur having 80-100-km width.

Proceeding from available seismological information some maps of various usage had been compiled for Azerbaijan territory including the coast zone and the national sector of the Caspian Sea. These maps are as follows: 1) general seismic zonation, 1989 (Fig. 9); 2) general isonet of strong earthquakes for 427-1978; 3) epicentres and seismic activity A10 for 1859-1965 and 1951-1982 (Fig.10); 4) Kmax of maximal possible earthquakes for 1951-1982 (Fig. 11); 5) prediction of long-term seismic activity on AT and Ag ; 6) long-term prediction of maximal possible earthquakes Kmax; 7) earthquakes epicentres M>5.1 for 1939-1982, zones of possible strong earthquakes appearance (ВОЗ) and semsic zonation; 8) seismic shacking, etc.

Based on materials on the geologic-tectonical zonation, deep structure, newest and modern movements in correlation with available seismological information there had been conducted a separation of the described territory into the seismotectonical (seismoactive) zones and a scheme of region seismotectonical zonation had been compiled (Fig. 12).              
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1.4. Soil cover

1.4.1. COMPOSITION AND STRUCTURE OF SOIL COVER

Soil cover of the coastal zone differs with variety, substituted to vertical zonation law, because the main climatic and vegetative differences are associated with locality height. Climate and vegetative make a definite print on soil cover formation. Specific features of relief and soil-forming rocks, animal kingdom and anthropogenic factor also influence upon composition and structure of soils.     

The main soil-vegetative belts of the coastal are: semi-desert belt of Shollar, Kura and Lenkaran lowlands, Apsheron peninsula and Gobustan foothills; semi-steppe (woody-steppe) belt of the north-eastern foothills of the Greater Caucasus and Talysh; steppe - middle-mountain belt of the South-Eastern submersion of the Greater Caucasus and Talysh Ridge; mountain-woody belt of the lower- and middle mountains of the Greater Caucasus and Talysh, subalpine-alpine belt of high-mountains of the Greater Caucasus. Each of the mentioned belts is characterized by the corresponding soil type.        

Greyish - meadow, greyish - saline, somewhere saline soils in Kura lowland, meadow - marsh and yellowish in Lenkaran lowland, meadow-woody and meadow-greyish soils in Shollar lowland, grey-brown saline on Apsheron peninsula and chest-nut-coloured soils in Gobustan are mainly typical for the semi-desert belt. Semi-steppe (woody steppe) belt is characterized by mountain-woody greyish-brown and brown soils on the Greater Caucasus and yellowish in Lenkaran area. In the steppe foothill and mountain-woody belt there mainly developed mountain-woody brown and greyish-brown soils, and yellowish on the south as well. At last, mountain-meadow soils are typical for the high-mountain belt.       

Ecological features of soil formation reflect on the inner structure of the mentioned soils types and allow to subdivide them into subtypes according to physical-chemical features and morphological peculiarities.   

Characteristics of soils cover of the coastal zone is on the Table 1-2.

Soils types and subtypes is shown on Fig. 13.

Table 1-2. Soil cover characteristics

	Economic-geographical 

regions 
	Total area, 

th.ha
	Soil cover area, th.ha
	Soil types, %

	
	
	Total
	% of total area
	mountain-meadow
	mountain-woody greyish- brown
	mountain-woody brown
	meadow brown
	mountain greyish-brown
	mountain woody yellowish 
	yellowish ashed
	chestnut- coloured
	meadow-chestnut-coloured
	greyish
	meadow-greyish
	greyish-meadow
	meadow-woody
	meadow-marsh

	Guba-Khachmaz
	696.5
	539.9
	77.5
	22.
	6.3
	25.7
	14.2
	6.0
	-
	-
	1.2
	-
	4.7
	4.1
	5.5
	8.9
	0.6

	Apsheron
	664.0
	295.1
	44.4
	2.7
	0.7
	7.3
	0.5
	19.6
	-
	-
	5.1
	-
	53.9
	4.4
	5.8
	-
	-

	Central Aran
	837.7
	626.9
	71.8
	-
	-
	-
	-
	-
	-
	-
	5.0
	0.5
	13.4
	15.1
	64.0
	0.5
	1.5

	Lenkaran
	606.9
	477.2
	78.6
	6.2
	10.9
	29.2
	8.1
	0.3
	9.5
	6.0
	5.1
	4.7
	-
	-
	2.7
	5.7
	11.6

	Total:
	2841.1
	1939.1
	68.2
	9.0
	4.7
	16.4
	6.4
	5.8
	2.3
	1.5
	3.9
	1.3
	15.4
	6.0
	19.7
	4.2
	3.4


Table 1-4 Land fund distribution (th.ha.)

	Economic-geographical 

regions 
	Total area
	Agricultural lands
	orchard and country plots
	Forests
	Other

	
	
	totally
	of them
	
	
	

	
	
	
	long-standing plantations
	plough-land
	hayfield
	pastures
	long-fallow land
	
	
	

	Guba-Khachmaz
	696.5
	420.9
	33.7
	119.3
	30.6
	234.8
	2.5
	13.4
	119.8
	142.4

	Apsheron
	664.0
	289.1
	5.9
	61.4
	1.3
	216.3
	4.2
	12.8
	11.4
	350.7

	Central Aran
	873.7
	456.4
	0.2
	254.8
	-
	194.3
	7.1
	25.6
	4.7
	387.0

	Lenkaran
	606.9
	277.7
	18.1
	106.9
	17.1
	119.7
	15.9
	16.0
	148.0
	165.2

	Total:
	2841.1
	1444.1
	57..9
	542.4
	49.0
	765.1
	29.7
	67.8
	283.9
	1045.3


1.4.2. Soil erosion

Erosion process is the main factor promoting the desert development and soil degradation in coastal zone. Practically, the whole territory of the region is undergone for various types of erosion in more or less degree. At the same time over 45% of ground are undergone to weak erosion, 16% - middle and the rest part - strong erosion as well. 

Up to 45% of arable land, over 70% of summer pastures, up to 15% of hayfields, 35-40% of long standing plantations and over 25% of wood funds ground are undergone to erosion in this or that degree.

According to formation mode over 80% of grounds are undergone to water erosion, 7,5% - irrational and up to 12% - strong wind erosion. Erosion processes spread according to types is given on Fig. 14. The area of erode lands of the coastal zone is given in Table 1-3.

Table 1-3. The area of coastal lands exposed to erosion (th. ha)

	Economic-geographical regions
	Total area
	Eroded

	Guba-Khachmaz
	696.5
	441.9

	Apsheron
	664.0
	155.5

	Central Aran
	873.7
	324.8

	Lenkaran
	606.9
	204.2

	Total:
	2841.1
	1126.4


1.4.3. Forms of land use

Available land of the coastal zone consists of lands used in agriculture, grounds of non-agricultural usage, free, unused and unappropriated lands. According to data for 01.01.1999 about 1511.9 thous.ha or 53.2 % of the coastal zone territory is under the agricultural production as well as orchad and dacha areas. These lands are used for plough lands, hayfields, long-fallow lands, pastures and long-standing plantations. 283.9 thous.ha. or 10 % of the territory belongs to the State Wood Fund. 

The rest non-agricultural part of the land fund - 1045.3 thous.ha. or 36.8 % of the territory consists of areas under the rivers, reservoirs, swamps, canals, roads, constructions, coastal sands, rock exposures and other used grounds. Land areas according to the categories of land use are given in Table 1-4.
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1.5. Landscape belts

The following landscape belts locate within the coastal zone in direction from the shore into the land (Fig. 15):

1. Samur-Devechi region:   

· low-lying with semi-desert vegetation, bushes and low-land broad-leaf forests on the alluvial-meadow-woody non-carbonate, meadow-greysih and greyish saline soils - from -27 m to 200 m;

· foothill semi-steppe with fragments of sparse forest and bushes on the alluvial-meadow-woody non-carbonate and alluvial-meadow carbonate soils - from-20 m to 500-600 m;

· low-mountain woody on the mountain-woody greyish-brown and mountain-woody brown typical and carbonate soils - from 500 m to 1000-120 m;  

· middle-mountain woody with post-woody bush vegetation on the mountain-meadow greyish-brown and mountain-woody brown typical and carbonate soils - from 1000 m to 1800-2200 m;

· subalpine on the mountain-meadow, turf and peat primitive soils - from 2200 m to 2400 m;

· alpine on the mountain-meadow, turf and peat primitive soils - from 2300 m to 3000 m;

· invalve with fragments of rocks and deposits - over 3000 m. 

2. Pri-Caspian-Apsheron region:

· low-lying semi-desert with ephemeral and secondary weed vegetation mainly on the grey - greyish-brown saline soils - from -27 m to 200 m;

· foothill semi-desert with fragments of arid sparse forest and bushes on the alluvial-meadow-woody and alluvial-meadow carbon soils - from 200 m to 500-600 m;

· foothill semi-desert with fragments of ephemeral vegetation on the chestnut-coloured soils - from 200 m to 500-600 m;

· low-mountain woody-steppe on the mountain chestnut-coloured soils - from 500 to 800-1000 m.

3. Gobustan region:

· low-lying semi-desert with prevalence of wormwood-karagan-saline vegetation on the greysih-meadow and greyish soils - from -27 m to 200 m;

· foothill semi-desert with fragments of ephemeral vegetation on the chestnut-coloured soils - from 200 m to 500 m;

· low-mountain woody-steppe on the mountain chestnut-coloured soils - from 500 m to 800 m.     

4. South-East Shirvan region:

· low-lying semi-desert with prevalence saline, wormwood-saline and partially sandy vegetation with fragments of desert groups on the greyish-meadow saline soils - from -27 m to 0 m.

5. Mugan-Salyan region:     

· low-lying semi-desert with prevalence of saline, wormwood-saline and partially sandy vegetation with fragments desert groups on the greyish-meadow saline soils - from -27 m to 0 m;

· low-lying semi-desert with prevalence of wormwood-karagan-saline vegetation on the greyish-meadow and greyish soils - from -27 m to 0 m;

6. Lenkaran region:

· low-lying semi-desert with prevalence of wormwood-karagan-saline vegetation on the greyish-meadow and greyish soils- from -27 m to 200 m;

· low-lying with meadow water-marsh vegetation, low-land alder forests and damp-subtropical forests on the meadow-marsh and yellowish-ashed soils - from -27 m to 200 m;

7. Talysh region:

· foothill woody-steppe on the mountain chestnut-coloured soils - from -27 m to 500-600 m;

· foothill woody with damp-subtropical relict forests of Gircanian type, mainly on the yellowish-ashed soils - from 200 m to 500-600 m;

· low-mountain woody of Gircanian type on the mountain yellowish thin and ashed soils - from 500 m to 1000-1200 m;

· middle-mountain woody of Gircanian type on the mountain-woody greyish-brown soils - from 1000 m to 2000-2200 m;

· middle-mountain steppe with xenofitic vegetation on the mountain-woody brown typical and alkalined mountaibn chestnut-coloured soils - over 2000 m.   
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1.6. Recent benthonic deposits

The recent deposits of the sea bed are mainly represented by loose formations, such as shell-sandy deposits and oozy sediments. At the same time here a regular change of sediments types from shallow to deep depths is observed. 

Shell-sandy deposits have greater spread in coastal line. According to composition there are shell deposits, shell and quartzy sands. Great of little quantity of shingles, pebbles, rare boulders always mixes with sands in areas of root rocks outcrop.

Oozy sediments are mainly represented by sandy oozes, oozes with shells and shell-sandy oozes. Oozes sediments are confined to the lowered areas of the coastal sea bed, zones of weak influence upon bed, they also regularly replace sandy formations in shelf brow and continental slope direction. Sea bed of the central deep water part of the Middle and South Caspian is covered with this oozes.

For the last years due to wide development of diatomic algae on the Middle Caspian shelf and Apsheron rapids area the diatomic deposits also developed there.

Besides loose formations a cover of recent cementation consisting of cemented pelitomorphic carbonate of shells fragments and sandy grains, rare rounded pebbles and rocks fragments has a wide development in line from Shakh Dili to Alyat cape. This cover thickness is insignificant - from 3-4 to 6-7 cm, but it covers great areas with continuous cover. Lowers of the cover surface relief of the recent cementation are filled with sands of thin thickness and oozy sediments.                  
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1.7. Mouth areas of rivers and water-marsh lands

Mouth areas of rivers. The mouths of the following rivers locate along the shore from the north to the south. They are as follows: Samur, Gusarchai, Mazarchai, Gudialchai, Garachai, Velvelichai, Shabranchai, Gilgilchai, Atachai, Keshchai, Tugchai, Sumgayitchai - in the Middle Caspian water area; Kura, Ulumchai, Lenkaranchai, Tangeruchai and Astarachai - in the South Caspian water area.

On the north Devechi river falls into Devechi lagoon, and waters of Vilyashchai river used for irrigation on the south. The rivers are corresponded to small ones and don't form large delta except Samur and Kura rivers. 

The upper border of mouth zone of Kura river is 27 km from the mouth (Garavelli point). In top the delta branches and two water flows - south-eastern (navigable Kura), passing 90-95% of total flow, and the north-eastern (Old Kura). Mouth sea-shore includes a part of coastal sea zone opened eastward from delta, and water areas of South-West Kutluk and North-East Kutluk gulfs as well. Marine border of the mouth zone is distanced from delta marine margin for 30 km on average. Cultural activity of human (such as regulation of river flow, water volume reduce due to water usage for irrigation, artificial re-distribution of flow on the delta marine margin) as well sea level fluctuation influence upon the hydrological state of mouth zone.

Delta area is nearly 100 km2. Sea level increase promotes for oozing and shallow of river branch, washing out and flooding of delta banks.

Mouth sea-shore represents a sea-shore of open type of area about 700 km2. In spring due to increase of flow of river deposits the bank growth and moving forward takes place on sea-shore, and on sea - underwater spits. The main mass of river alluvium deposits on sea-shore to the south-east and south from delta.

In the mouth of the north-eastern branch with little water discharge (less 10 m3/sec.) and good duration of the bringing-up wind the backward flow of the whole present cross-section is observed. At the same time the salt waters of sea-shore can fall into the river.

Water-marsh lands. On Azerbaijan coast of the Caspian Sea the water-marsh lands are represented by variety and uneven distribution.

On Samur-Devechi coast there are 3 main types of water-marsh lands: 

· open marine shallows with length of 170 km, width - 3-4 km with rich fodder suupply for aquatic birds;

· open reaches of Agzibir lake with dense bushes and underwater hydrophytes, they are important place for aquatic birds' stop-off when igration; the area is 1.6 ths. ha;

· floods near Agzibir lake growing with couch-grass, colicotnia europeae, ephymeric cereals, etc. Thier are is 4.4 ths/ha.

On Apsheron-Gobustan coast there are mainly 4 types of water-marsh lands:

· open marine shalows with width 5-10 km, with oozy, oozy-sandy, oozy-shelly and sandy grounds;

· sandy spits, islands and shallows located mainly on islands of Baku and Apsheron archipelagoes, including Shakh Dili;

· lakes and reservoirs of Apsheron peninsula with small rush growths on shores;

· semidesert and desert biotopes (wormwood-saline and ephymeric-heterograss-cereal vegetative formation) located on Caspian shore by separate zones. In spring-winter and autumn-winter seasons small meadows are formed on the mentioned areas during the floods; there the species from Charadriiformes oder are mainly met;

The reservoirs of the south-eastern part of Kura lowland and open shallows of the Caspian shore are confened mainly to the territory of Gizilagach and Shirvan reserves and bandovan preserve and subdivided into 8 types of lands:

· water area of Great Gizilagach gulf has an international meaning during the migration and wintering as an inhabitant place of aquatic birds The maximal depth is 2.5 m. The north-eastern and the southern part of the gulf are connected with sea.

· coastal, open marine shallows from Kyur Dili is. up to bandovan cape (depth is up to 6 m, width - up to 3-4 km);

· coastal spits, shallows and islands, located mainly in the eastern and western parts of Kyur Dili is. and the Caspian Sea shore adjoining to Kura delta;

· growths of the underwater hydrophytes located on the teritory of Gizilagach reserve on the northern and the western shore of Great Gizilagach gulf (2.5 ths. ha) with small reaches on Pirman lagoons (3.3 ths.ha), Khazar (9.7 ths.ha) and Akushin (3.3 ths.ha) floods, Kura delta and Shorgel lake (4 ths. ha, Shirvan reserve);

· growths of tamarisks on Pirman lagoon, Khazar and Akushin floods, Kura delta and on separate areas of Shirvan reserve. Bushes of tamarisks reach 2-8-m height. The total area occupied by land on the south-eastern lowland is about 3.3 ths.ha. In these lands water stays on 20-70-cm height;

· growths of rushes taking all the low-lying areas (the total number is 5.4 ths.ha) adjoining to salt and fresh reservoirs on the south-east of Kura lowland;

· cereal-heterograss associations occupy vst territories of the south-eastern part of Kura lowland and the Caspian Sea shore. In winter and autumn a considerable part of the low-lying areas of this biotope is filled with water;

· biotpes of the cultivated landscape of the south-eastern part of Kura lowland, on border with Lenkaran lowland.

In Lenkaran coast there are 3 types of water-marsh lands:

· open shallows of the Caspian Sea with length of 60 km, width 4-5 km, being the inhabitant places of aquatic birds mainly. The main part of water area has the depths of 3-10 m, shallows - up to 1 m, width - 1.5 km and length of 15 km on its northern border with Gizilagach reserve;

· water area of the Lesser Gizilagach gulf, separated from sea by artificial dam and turned out to be a fresh-water reservoir. The depth doesn't exceed 2.5 m on the whole open water area. The gulf is flooded by Vilyashchai and Gumbashichai rivers. Gulf waters come out on fishing, emergenmce and throwing down canals;

· growths of the underwater hydrophytes on Viravulchai mouth (about 200 ha) and on shore of Lesser Gizilagach gulf (8.8 ths. ha).             

1.8. Coast changes due to sea level increase

Samur-Sumgayit coast. On the area from Samur river to Mukhtadir set. The penetration of sea water masses is not significant due to development of high shore terrace. But generally it increases in the south-eastern direction from the first meters to the first tens meters. After Mukhtadir set. till Agzibirchala lagoon the shores backward is 100-300 m, further southward up to Sumgayit town the penetration depth reduces to 100-50 m. 

Apsheron peninsula. Morphology of the rear part of beaches of the peninsula northern coast eastward from Sumgayit town blocks for deep penetration of water masses which is limited by the first tens meters, and on the separate areas it doesn't exceed 5-10 m or absent at all (like on rocky coast of Amburan cape). 

Southward the peninsula coast is characterized by little sea approach (20-50 m), and in zone of Sultan cape there is an active swamping of territory. Directly on territory of Baku city apart of seaside boulevard, as well as port constructions, territory of industrial enterprises and oil-gas producing boards, communications are undergone by flooding.

Shirvan section takes coastal line of Gobustan and South-East Shirvan. Here the backward of coastal line is from 50 to 100 m on separate parts.

Kura-Gizilagach section. 4000 ha of coast is flooded in Kura delta. Southward on Neftchala area the sea had moved into the land for 500-2000 m and flooded over 15000 ha of ground. Kura spit is nearly under the water now except a small southern part. It is an island now. More lifted part with width 500 m had remained from large island of Sara with all adjacent small islands.

The water movement in Gizilagach gulf reached 8-10 m.

Lenkaran-Astara coast is characterized by amplitude reduction of shore backward from 500-2000 m on the north up to 200-500 m on the south. Besides the flooding of narrow coastal line the abrasion development of various intensity during the first 50 years is typical for this area as well. Here the yearly volume of washing out is 300 thous. m3/year. The modern area of flooded grounds is 3170 ha.

1.9. Climate

Climate of the water area national sector and coastal land is determined by their geographical position, seasonal atmospheric circulation, peculiarities of land relief, heat influence of sea water mass and water-change between the North. Middle and South Caspian. The general influence of the mentioned factors forms the whole moderate warm climate of the region, approaching on the south to sea subtropics. At the same time the climate of semi-desert and dry steppes is typical for seaside line of Samur-Devechi and Pri-Caspian-Apsheron regions, and area of the Central Aran as well. Moderate warm climate with dry summer or even spread of precipitation is typical for the rest territory. Climate type is shown on Fig. 16.     

1.9.1. Radiation balance

The described region is characterized by great flow of sun light and heat the value of which varies within 1900-2500 h/y. for period of long standing, including Samur-Devechi and Lenkaran regions with the adjacent water area - 1900-2200 h/y., on the rest territory it is 2200-2500 h/y. Region location in relatively low latitudes causes an intensive income of sun radiation. It is shown by positive value of year radiation balance - 2730 MJ/m2 on average offshore and 2100-2310 MJ/m2 onshore. For the whole territory onshore and offshore the radiation balance is positive from March till October and has maximal values in June and July (462-504 MJ/m2 in month). The negative balance is only in December - January -4.2 - 42 MJ/m2.

1.9.2. Climatic seasons

Dates of transition of average daily air temperatures through the definite limits are accepted as the basic features determining the character and duration of climatic seasons. Within the coastal zone and water area the date of transition of air average daily temperature through 50C is used as a sign of winter beginning and end. The temperature transition through 18-200C is used for summer beginning and end. Proceeding from these criteria the average dates (date and month) of seasons' coming are somewhat differ from the calendar ones and vary due to the latitude. Spring - from 10.02 to 20.03; summer - from 10.05 to 31.05; autumn - from 30.09 to 30.10; winter - from 01.12 to 10.01. Summer is the most durable season - from 4.0-4.5 months on the north to 5.5-6.0 months on the south of the region. Thus, the winter season duration reduces from the north (2.5-3.0 months) to the south for a month. Accounting the fact that southward from Apsheron peninsula the air temperature usually is not 50C below onshore and offshore areas as well, winter is practically absent in this region as a climatic season.            

1.9.3. Air temperature 

Atmospheric processes influence enough for temperature seasonal fluctuations. The Main Caucasian Ridge plays a great role in these processes formation. It blocks to pass the northern cold masses in the southern direction. Analysis of the average temperature change shows that the major part of year (late August till April) it is higher over the open sea than onshore, in the rest period (May-July) its distribution is inverse. Average annual air temperature of coastal zone is shown on Fig. 17. 

Sea air temperature. In winter the thermal regime of air is corresponded to sea climate, there is a land influence only in shore narrow line. February is the coldest month. The temperature increase from March till July is even, but generally it is lower than onshore. The autumn cooling is more intensive than warming. Moreover, sea air colds down slower than onshore. The maximum of summer temperatures falls to July and late a little correspondingly to onshore temperature. In sea deep water part this maximum falls to August. Thus, the summer thermal regime of air is closer to continental one. 

The typical feature of the South Caspian deep water part is higher temperatures of air n winter months. It is explained that they acquire an additional heat from great masses of sea water warmed in summer. 

Average annual temperature of air varies from 13-140C on the Middle Caspian to 14.5-150C on Apsheron rapids and 15-170C on the South Caspian. Average monthly temperatures of air over sea are given in Table 1-5. Maxima of summer temperature reach 27-300C in July.     

Table 1-5. Average monthly air temperature over the sea (0C)

	Water areas
	January
	April
	July
	October

	Middle Caspian
	2.5-5.5
	9.0-10.5
	24.0-25.0
	15.0-17.0

	Apsheron rapids 
	3.0-6.0
	10.0-11.0
	24.0-25.0
	16.0-18.0

	South Caspian
	5.0-8.5
	11.0-13.5
	25.0-26.0
	17.0-21.0


Land air temperature. The thermal regime of and air (except the middle - high-mountains of the Greater Caucasus) is characterized by hot summer and warm winter. The maximum of summer temperatures falls to July-August, maximum of winter temperatures - to January-February as well. At the same time in autumn-winter period the seashore is distinguished by higher air temperature (for 1-20C) than inner regions. Generally, the average annual temperature of air grows from the north to the south, it is 6-100C in the middle - high-mountain zone of the Greater Caucasus and Talysh, 10-140C in Samur-Devechi, Pri-Caspian-Apsheron, Gobustan regions and Talysh low-mountains, 14.0-14.50C in coastal line of Gobustan foothills, inner part of the Central Aran and Lenkaran lowland, over 14.50C in the coastal of the Central Aran. Minima of temperatures falls to the second half of July and the first half of August and reaches 40-430C in the central Aran, Gobustan and on Apsheron, 35-400C on the rest part of the territory.

Average monthly temperatures of air over land are given in Table 1-6.        

Table 1-6. Average monthly air temperature over the land (0C)

	Regions
	January
	April
	July
	October

	Samur-Devechi
	-3-+3
	8.4-9.9
	20-25
	13-14.5

	Pri-Caspian-Apsheron
	0-+3
	10-11
	20-27
	15-16.7

	Gobustan
	0-+3
	8.6-10
	20-27
	11.5-14.0

	Central Aran
	0-+3
	11.5-12
	25-27
	16-17

	Lenkaran
	-3-+3
	10.5-12
	20-25
	16-16.8


1.9.4. Wind regime

Wind character over the land and sea is determined by large-scale influences of the atmosphere circulation and local baryc-circulatory and thermal conditions as well. The region is subdivided into regions with relatively stable regime of wind direction (Fig. 18). More distinctly such zones are distinguished during the main seasons of year - winter and summer. At the same time the south-eastern thoughs of the Greater Caucasus on the north and Talysh Mountains on the south influence actively upon the wind regime.  

Wind direction. The northwestern flows (35-50% onshore and 25-35% offshore) have the most recurrence in autumn-winter period onshore and the adjacent water area of the region northern part. The southern winds have lesser recurrence (18-30% and 19-35% accordingly). Northern (25-35%) and southern (21%) winds prevail on Apsheron and surrounding water area; southward up to South-East Kultuk - north-eastern winds (20-25%); far southward in Lenkaran zone - the north-western (25-45% onshore and 20% offshore) winds. Besides, the western winds are frequent, their recurrence is 10-17%. In the central part of the South Caspian the wind activity is weak and unstable. 

In spring the south-eastern and eastern winds prevail on the north - 20-25% onshore and 20-35% offshore. In Apsheron region the northern and southern winds (36 and 15% accordingly) are still there, and the south-astern winds (25-35%) on the region south as well. 

    In summer the wind regime changes suddenly. On the region north there is a prevalence of the north-western (30-40% offshore and 15-25% onshore) winds; in Apsheron region - of the northern (40-50%) winds; southward - of the north-eastern (25%) winds; near the shore of Lenkaran zone - of the western (30-45%) winds, and closer to the central part of the South Caspian - of the south-eastern (30%) winds.

Wind rate. In cold and warm periods as well the wind rate increases from the south to the north. In cold period of year the average rate on the Middle Caspian reaches 7-8 m/s, decreasing in its coastal line up to 4-6 m/s. In region of Apsheron peninsula and the adjacent water area the average wind rate is 6-8 m/s, on the South Caspian - 4-5 m/s in open sea and 2-3 m/s onshore. In warm period the high average wind rates keep on the Middle Caspian (5.5-6 m/s) and Apsheron region (6-10 m/s) and small rates on Lenkaran shore of the South Caspian - 2.5-2.7 m/s and 3-5 m/s in open sea.

In more distant regions onshore the average wind rates are lower, they are as 2-5 m/s in plain and foothill zone of Samur-Devechi regions, 2-3 m/s on the south-eastern submersion of the Greater Caucasus, 1.5-2.5 m/s in the Central Aran and Talysh Mountains.

On the Caspian shore the strong and storm winds are frequent, on the Apsheron peninsula their rate reaches 35-40 m/s ("baku north") 

1.9.5. Relative humidity

The yearly course of air humidity is like the yearly course of air temperature. The relative humidity of air over the sea increases towards the north and the south from the Apsheron trough, and towards the shore (from the west to the east) over the land. This is concerned to the average annual and average monthly indexes of relative humidity as well. Onshore the highest average annual indexes are in coastal line - 70-75% in Samur-Devechi and Lenkaran regions and 60-70% on the rest parts. As far from the shore these indexes decrease up to 55-60%. Within the water area the average annual indexes are 75-80% over Apsheron rapids and 80-85% over the Middle and the South Caspian.

The average monthly relative humidity of air is given in Table 1-7.

Table 1-7. Average monthly relative air humidity 

	Regions
	January
	April
	July
	October

	Sea

	Middle Caspian
	85-92
	80-87
	70-77
	77-85

	Apsheron trough
	77-82
	80-85
	75-80
	72-77

	South Caspian
	80-85
	77-87
	67-80
	75-85

	Land

	Samur-Devechi
	65-80
	70-78
	60-70
	78-84

	Pri-Caspian-Apsheron
	70-79
	74-80
	50-70
	70-78

	Gobustan
	70-77
	68-74
	40-45
	75-80

	Central Aran
	70-75
	75-80
	40-65
	74-78

	Lenkaran
	70-80
	82-86
	55-65
	82-86


1.9.6. Evaporation

On the coastal land the annual sums of evaporation vary within 400-1200 mm depending upon the territory vertical zonation (Fig. 19). The maximal value of evaporation (1000-1200 mm) are typical for the South-East Shirvan, Gobustan and Apsheron peninsula. The southern part of the Central Aran, Lenkaran lowland and coastal line of Samur-Devechi region up to latitude of Gilyazi Dili cape are characterized by evaporation within 800-1000 mm. As fat towards the water-division of the Greater Caucasus and Talysh Mountains the evaporation values decrease according to the exponential law, reaching 400-600 mm in the upper belt (to 3000 m). Generally the annual course of evaporation follows to the annual course of air temperature: the most values are observed in summer months (July-August); the least - in winter months as well (January-February).

The evaporation off sea surface is the main consume component of its balance. According to the actual area of sea surface, temperature regime and atmosphere circulation the annual evaporation off sea surface varied from 920 to 1040 mm of layer, 970 mm of layer of 375 km3 per year on average. The most internal annual change of evaporation is observed during sea warming and cooling. During the long-standing period the main volume of evaporation (70%) falls to the period from June to December. At the same time in the Middle and South Caspian the evaporation processes are more developed in August-September. According to data of hydrometeorological station "Neft Dashlary" the annual value of evaporation off sea is 1200-1300 mm for the 90s. The main part of evaporation falls to April-September (75%).

1.9.7. Cloud

During the whole year the total cloud onshore is more than in open sea. At the same time on the western shore of the South Caspian the cloud is the most in all seasons, it is connected with the cyclic activity in this region.

Offshore the most cloud is observed in clod period, and less in summer. In winter its average quantity varies from 5.5 marks on the south to 7.5 on the north. In spring the range of average cloud change is from 4-5 to 6.5-6.8 marks with tendency of reduction in direction from the shore to the open sea. In summer the spread of average cloud is more even and varies within 2.4-3.8 marks. At the same time in autumn it is closer to the spring one varying from 4.5 to 6.7 marks. Onshore in winter the average cloud varies from 6.5 (Lenkaran) to 7.8 marks (Samur-Devechi), in spring and autumn these values decrease to 5.8-6.8 marks. The least cloud is observed in summer months (3.5-4.0 marks).      

The main cloud type over the sea water area, plain, foothill and middle-mountains regions of the coastal zone are layer-cumulus clouds, and torn-cumulus clouds for the high-mountain regions. During a day the maximum of cloud falls to morning, minimal - to day and evening hours. Clear days are more from June till September, overcast days - from November till March.

1.9.8. Atmospheric precipitation

Generally the precipitation regime depends upon the interaction of air masses with sea and relief of coastal zone. Here from 150 mm near Baku city and Gobustan region shore up to 300-600 mm in Samur-Devechi region and 1200-1700 mm in Lenkaran-Astara zone of precipitation fall during a year (Fig. 20). According to data of hydrometeorological station "Neft Dashlary" the annual sum of precipitation is 110 mm near Apsheron trough.

During the warm semi-year (April-September) the precipitation have their lesser quantity on Apsheron peninsula and the Central Aran - 75-110 mm. The coastal line of Samur-Devechi region, Gobustan and the north-eastern foothills of Talysh up to Gizilagach gulf are characterized by value of 100-250 mm. In direction from foothills to high-mountains the precipitation quantity increases from 200-300 mm to 400-600 mm on the Greater Caucasus and up to 400 mm in Talysh Mountains. At the same period in Lenkaran-Astara shore the precipitation fall in quantity of 600-800 mm and more.

During the cold semi-year (October-march) the most part of the Central Aran, foothill and coastal line of Gobustan and the southern part of Apsheron peninsula are still characterized by the lesser volume of precipitation total quantity. Here it is 150 mm and lesser and even 100 mm. Northward from these territories the precipitation quantity varies within 150-200 mm, southward there is a gradual increase of precipitation summary quantity up to 300-400 mm in Talysh Mountains, to 800-100 mm and more in lowland and foothill line of Lenkaran region.

The annual number of precipitant days >0.1 mm is 60-80 days in the Ccentral Aran and Gobustan, 70-90 days in Pri-Caspian-Apsheron part of Samur-Apsheron region and Talysh Mountains and 110-150 days on the shore and foothill line of Lenkaran region.

1.9.9. Fogs 

Fogs are typical for year cold half, especially for the spring period. According to average long-standing data the number of fog days is 32-38 days. The least number of fog days (10-13 days) falls to Apsheron peninsula. The most duration of one fog can reach 2-3 days. The prevalence of radiation figs (64-73%) is typical for the shore, they are formed when calm and weak-wind weather (1-2 m/s). Advective and advective-radiation fogs have a low recurrence. 
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1.10. Hydrology

1.10.1. SURFICIAL WATER RESOURCES

1.10.1.1. Rivers

River net of Azerbaijan contains over 8350 rivers of various sizes, which belong to the Caspian Sea basin. According to geographical and hydrographical signs the rivers of the described region are generalized in the following massives (Fig. 21):

1. Gusar-Devechi massif-rivers flowing down from the north-eastern slopes of Greater Caucasus.

2. Massif of the South-Eastern subsidence of Greater Caucasus and Apsheron peninsula-rivers flowing down from the eastern and south-eastern slopes of Greater Caucasus.

3. Kura-Araz massif is represented by Kura river

4. Lenkaran massif-rivers flowing down from Talysh Mountains

Gusar-Devechi massif with an area of water-sampling more than 6,0 thousand km2 in its northern part has a significant number of rivers which are derived highly in the mountains and having a mixed glacial-snow, spring and partially rainfall alimentation. Rivers of the south massif have sources at a low points and alimentation is mainly of snow and rainfall character. 

The largest river is Samur, which in the lowers flow along the northern border of republic. Its mostly largest tributaries flowing from the territory of Azerbaijan Republic are Ugurchai, Guruchai, Piravans and Tairjal rivers. After Samur the largest rivers of massif by the size of run off are Gudialchai, Gusarchai Gilgilchai, Guruchai, Akhchai, Garachai and Velvelchai rivers. The less thick are Shabranchai, Devechi and Atachai rivers, having a low area of water sampling and mainly by rainfall alimentation. 

Rivers of northern part of massif (interfluve of Samur-Velvelchai) are characterized by flooding in the warm part of the year. In the inter-annual run off of these rivers three phases are marked: stable winter low water (December -February, March partially), discharge increase from spring to the middle of summer (March-June and July partially), discharge decrease up to the winter low water (from the end of July to December). Such run off distribution is accounted for melting of glaciers and firns located in basins of rivers. In summer months (July-August), i.e. during the more intensive irrigation, rivers yield 33-35% of its annual run off.  

Massif of the south-eastern subsidence of Greater Caucasus and Apsheron peninsula occupies an area over 11,0 thous. km2 and extremely poor surficial run off. Pirsaat, Sumgayitchai, Tugchai, Keshchai rivers are the largest ones. The basic parts of rivers of massif are related to the hydrological group characterizing by freshets in the cold part of year. Two maximums are typical to them: in March-April sometimes till September inclusive. Common water volume of rivers decrease from north to the south. In summer period many of rivers practically are under threat of drying up. Exception is Pirsaat river flowing down from the south-eastern slope of Greater Caucasus and loosing its waters at the approach to the Low-Kura massif not reaching to Caspian sea. In its annual distribution four phases are distinguished: relatively stable winter low water (December- February), increase of loss in spring and in the beginning of summer (march-may, partially June), decrease of water volume (July-august), autumnal freshets (September- November).

Lenkaran massif occupies approximately 6,3 thous. km2 and have a considerable number of small rivers flowing down from Talysh mountains. Just part of them reach to Lenkaran lowland. As rivers of massif are mainly fed by atmospheric precipitation, which fall mainly in autumn-winter period, and in summer most of shallow rivers are drying up. Rivers of massif are related to the hydrological group characterizing by freshets in the cold part of year. Maximums of run off are falling to two periods: March-April and October-November. The less run off is observed in May-August, sometimes till September inclusive. Common harm of rivers increases from the north to the south, that is stipulated by distribution of falling precipitation. Rivers do not have a winter low water, for the period January-March they yield so much water as in autumn.

Kura river flowing through the Lower Kura lowland and being the largest artery of the South Caucasus has a large area of water-sampling-188 thousand km2 from which only 57,8 thousand km2 falls to the territory of the country. Area of river alimentation is located beyond the described region and formed owing to Araz river and tributaries flowing down from the slopes of Greater and Lesser Caucasus. Average annual water discharge of the whole river makes 908 m3/sec owing to local water resources 238 m3/sec or 26,2%.

On the whole the water in rivers is fresh, hydro carbonate calcic or natrium-calcium sometimes more complicated composition, with thick residual 0,3-0,4 g/l. Just rivers of the south-eastern slope of Greater Caucasus have an increased mineralization-to 0,6-1,0 g/l. Water of most of rivers in the tops is transparent in the low current. The more turbid waters of Kura river containing suspended particles from 4-5 to 75-80 g/l.

Characteristics of other rivers in terms of massifs is given in the Table 1-8.

Table 1-8. Characteristics of coastal rivers
	Rivers


	Length, km
	Area of water-sampling
	Average annual

	
	
	
	water discharge m3/s
	module of run off,

l/s km2
	Ratio of run off

	1. Gusar-Devechi massif

	Samur-Kusarchai interfluve
	-
	650
	1,20
	1,85
	0,09

	Gusarchai
	106
	694
	8,20
	11,2
	0,64

	Guruchai
	73
	220
	1,79
	8,14
	0,61

	Gudialchai
	101
	799
	8,55
	10,7
	0,56

	Akhchai
	65
	239
	1,23
	5,15
	0,45

	Garachai
	93
	417
	4,40
	10,6
	0,67

	Chagajukchai
	70
	288
	1,80
	6,25
	0,58

	Velvelchai
	98
	628
	5,35
	8,52
	0,48

	Shabranchai
	50
	203
	0,74
	3,64
	0,38

	Devechichai
	45
	239
	0,63
	2,64
	0,26

	Takhtakerpi
	25
	91
	0,25
	2,75
	0,32

	Gilgilchai
	71
	800
	0,87
	1,09
	0,09

	Atachai
	52
	347
	0,86
	2,48
	0,20

	Interfluve maritime territory
	-
	504
	0,29
	0,58
	0,08

	Around massif
	-
	6119
	36,17
	5,71
	0,45

	1. Massif of the south-eastern subsidence of Greater Caucasus and 

Apsheron peninsula

	Kesh
	16
	70
	0,10
	1,43
	0,18

	Tugchai
	38
	260
	0,57
	2,19
	0,22

	Gadysu
	22
	87
	0,11
	1,26
	0,16

	Vegver
	24
	103
	0,12
	1,16
	0,15

	Agryja (Gyzylchai)
	21
	65
	0,08
	1,23
	0,15

	Sumgayit
	198
	1751
	2,02
	1,15
	0,15

	Jeirankechmez
	88
	896
	0,43
	0,48
	0,07

	Pirsaat
	202
	2280
	6,90
	3,03
	0,29

	Apsheron peninsula and Pri-Caspian lowland up to Kura river
	-
	5508
	3,71
	0,67
	0,09

	Around massif
	-
	10690
	14,04
	1,25
	0,15

	3. Lenkaran massif

	Bolgarchai
	134
	2170
	2,06
	0,95
	-

	Injachai
	41
	200
	0,32
	1,60
	0,16

	Khamravachai
	28
	63
	0,07
	1,11
	0,12

	Garayar
	36
	72
	0,11
	1,53
	0,11

	Gamshirachai
	33
	108
	0,44
	4,07
	0,28

	Garabalaja
	29
	42,4
	0,04
	0,94
	0,12

	Geoktepe
	50
	326
	0,49
	1,50
	0,17

	Shanapadara
	39
	65,7
	0,06
	0,91
	0,04

	Takhtachai
	18
	51,1
	0,03
	0,59
	0,03

	Vilyashchai
	106
	935
	7,00
	7,49
	0,42

	Badalanchai
	18
	41,3
	0,58
	4,0
	0,65

	Boladychai
	41
	231
	2,86
	12,4
	0,60

	Kamash
	12
	38,4
	0,89
	23,2
	0,54

	Jylchai
	15
	44
	1,02
	23,2
	0,54

	Sudasharud
	25
	69
	1,60
	23,2
	0,55

	Girdanychai
	17
	53
	1,23
	23,2
	0,54

	Laklachai
	13
	57,9
	1,34
	23,1
	0,54

	Lenkaran
	70
	1100
	4,0
	12,7
	0,41

	Khanbulany
	16
	42,6
	0,99
	23,2
	0,54

	Tangerud
	46
	239
	4,10
	17,2
	0,46

	Lovasharud
	7,8
	16,5
	0,33
	20,0
	0,51

	Archevan
	16
	23,1
	0,48
	20,8
	0,52

	Siyatuk
	12
	30
	0,60
	20,0
	0,51

	Astara
	33
	242
	6,92
	28,6
	0,57

	Around massif
	-
	6261
	47,56
	7,60
	0,41


Density of river system of the coastal zone is given on Fig. 22. Average annual river runoff is given on Fig. 23. Maximum and minimum annual run off - on Fig. 24 and 25 accordingly.  

1.10.1.2. Lakes

Lake net is developed quite poor. The most lakes are not great enough, their area of reflector less 0,1 km2 and even on the large-scale geographic maps they didn't find its reflection. In the coastal zone the erosion rivers (old bed), lagoon (on seaside), karst and landslide (mainly in Gobustan), relict (remnants of the ancient marine lagoon in Apsheron) lakes are developed.  

The most large lakes are located in the northern part of peninsula they are: Masazyr (10 km2), Beyukshor (9,9 km2), Kyurdakhan (2,6 km2), etc.

The basic sources of their alimentation are atmospheric precipitation. Exhausted oil water play a great role in the alimentation of many lakes, due to which regime of some lakes of peninsulas (Zykh, Krasnoe, Beyukshor, etc) has sharply changed-climatic factors stopped play-dominating role. Common water mineralization in lakes varies within 10 to 100 g/l though in some case reaches 300 g/l and more. Waters are usually chloride-sulfate natrium-magnesium, rarely-natrium-calcium. 

Morphometric elements of lakes with surface area more than 1 km2 are given in Table 1-9. 

Table 1-9. Morphometric elements of lakes
	Lake names
	Basins of rivers,

location
	Surface area,

km2
	Point of water level, m
	Largest depth, m
	Water 

volume, mln.,

	Agzybir (Devechi lagoon)
	Takhtakerpi, Devechi region
	37,0
	-25,0
	4,0
	40

	Kyurdakhana
	Apsheron peninsula
	3,30
	-3,2
	3,0
	3,0

	Siyanishor
	Apsheron peninsula, Novkhany village
	3,30
	-3,2
	2,0
	1,8

	Masazyrgel
	Apsheron peninsula Masazyr
	8,90
	7,9
	1,7
	6,8

	Mirzalady
	Apsheron peninsula Masazyr village
	3,60
	12,1
	1,7
	1,8

	Beyukshor
	Apsheron peninsula, Balakhany village
	9,20
	11,8
	2,0
	12,3

	Amirajan
	Apsheron Amirajan village
	1,0
	7,7
	2,0
	0,4

	Gajigasan
	Apsheron peninsula Gajygasan vilage
	1,60
	13,7
	3,2
	3,2

	Krasnoe
	Apsheron peninsula, Lokbatan village
	1,70
	15,0
	2,5
	1,5

	Ganlygel
	Apsheron peninsula, Musabekova village
	0,54
	89
	7,2
	2,07

	Ajigabul
	Kura, Ariiskobul region
	8,4
	-19,6
	2,0
	12,1

	Duzdag
	Kura, Saliyan region
	4,00
	-24,1
	1,6
	3,3

	Kultuk
	Vilyashchai, Masali region
	5,20
	-5,0
	3,0
	5,2

	Goki
	Vilyashchai, Masali region
	1,20
	-5,0
	1,5
	0,6

	No name
	Viravul, Lenkaran region
	4,90
	-25,1
	3,0
	10,0


Besides the mentioned a wide spreading obtained so-called Istily. They present artificially created small ponds used for local irrigation. Most of them at present are dried up and turned into agriculture fields.

1.10.1.3. Glaciers and freshets

Recent glaciers as sources of water resources have a small significance. They are mainly located in basins of Gusurchai river and Gudialchai river partially. Glaciers in Azerbaijan part of Greater Caucasus are confined to more high tops of Main Caucasian and Lateral Ridges exceeding the point 4000 m above sea level.

Area of basin glaciation of Gusarchai river makes 5,64 km2 or 0,81%, and Gudialchai river-1,01 km2 02 0,13%.

1.10.1.4. Marsh

In the mouth area of basic fluvial arteries and in the coastal parts of Caspian Sea due to slopes decrease and outcrop of ground waters on the day surface there occur conditions causing to swamping of locality.

Kura river in low current due to low slopes, wide flood plain with turbid deposits, strongly meandering, due to of which there occur swamping of territory on its both sides.

Some quantity of irrigation and drainage waters of channels feeds the single Akhchala lake-swamp located eastward Salyany city on the mark-25 m.

Significant part of Lenkaran massif swamping is dried up and turned into sowing fields. In the northern part of Lenkaran lowland one can observe "plavni" representing swamps which grew up with thick brushwood of bulrush. Plavni are confined to a wide very flat depression located between gentle slopes of foothill and slowly increasing delta of Kura river.

Within Shollar area of Gusar-Devechi lowland due to abundant outcropping of ground waters on the day surface small swamping are spread in separate places. Significant outcrops of ground waters are observed in area from Samur mouth to Mukhtadyr. Southward Mukhtadyr outcrops of ground waters are rarely observed and to the south from Agzybir lagoon they are interrupted.

More known coastal-marine swamping areas in the area from Samur river to Agzybir lake (Devechi lagoon) are:

1. Gusarchai-Khudat-16 km2.

2. Khachmaz-13 km2

3. Sarvan-Kushi-along the coasts of Agzybir lake-16,5 km2
4. Sarvan-in depressions off ground waters outcropping-1,5 km2
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1.10.2. Underground water resources

Hydrogeological conditions of formation and underground waters spreading of coastal zone are quite diverse. Here one can observe areas from watery to anhydrous ones, from areas with deep level subsidence to flooding territories. Accounting geology-lithological peculiarities, conditions of alimentation and transit, spreading and draining, the following hydrogeological regions with interaction of water levels are distinguished (Fig. 26): Samur-Devechi, Pri-Caspian-Apsheron, Gobustan, Lower Kura, Talysh and Lenkaran. Common run off to Caspian Sea by these regions makes 3,17 km3/a year. 

1.10.2.1. Samur-Devechi region

As it was specified in the section 1.2.2.1 by relief peculiarities determining basically by geological structure, the given region are divided into three areas: strip of middle mountains and foothills, Gusar foothill sloping plain and Shollar coastal plain. These 3 parts of territory are different as well as in hydrogeological relation. In middle mountain area and foothills due to sharp relief intersection and clayey rocks composition ground waters of sporadic spreading are mainly developed and located in eluvial-talus or talus-proluvial clayey deposits subsiding near foothills of slopes. In the territory of foothill of slope plain basic horizon of ground waters dissected by deeply cut hydrographic network on several flows are formed. The latter descending to coastal plain enter into area of debris cones development, where a single flow of ground waters is finally formed in the direction of sea.

Following the zone of natural conditions three hydrogeological regions can be distinguished: 1) domination of surficial run off; 2) alimentation and transit of ground waters; 3) ground waters unloading

Ground waters are spread in deposits from Pliocene age to the recent ones.  Surface of ground waters flow on the whole follows the day surface, depth of their occurrence from foothills to sea decrease. The most depth of ground waters occurrence is observed in upper parts of debris cones of rivers, here it exceeds 50-75 m, and in the upper part of cone of Samur River it is more than 100. In region of Samur-Apsheron channel ground waters level rising to 3 m (that is linked with water infiltration from channel), eastward Baku-Khudat highway-5-8 m and less. Between sea coast and highway ground waters are mainly at depth 2-3 m, but there one can find massifs, where they are located at depth less than 1 m. In the coastal strip separate areas are flooded and swamped. In sites, where the level of ground waters reaches the surface, springs of different discharge and mineralization are located. In the first and second hydrogeological subregions they are fresh hydro-carbonate calcium with discharge from 2-3 l/sec. Coastal strip (third subregion) is abundant by springs outcrops, which from the north-west to the south-east stretch basically by three lines. For territory located between Samur River and Devechi Mountain there are data on 374 springs with total discharge 6257 l/sec.

Most of springs are of descending nature, but one can mark ascending springs in that place, where loam's interbeds or clays subsiding in the top of water-bearing rocks create local pressure.  Springs discharge varies from 10-s share to 280-320 l/sec.

In valleys of rivers recent alluvial deposits are water-bearing only in zone of foothill and in low current of rivers, where depth of ground waters occurrence less the thickness of recent alluvium. Near the sea ground waters are in eolian and recent marine deposits expressed by sands and shells. Quantity of springs, their total and average discharge decreases from the north to the south.   

In plain part of territory wells and captation galleries exploiting ground waters strip ground waters out. In the north part of region in Samur-Gusarchai interfluve ground waters are fresh, hydro-carbonate-calcium with thick residual 0,5 g/l. Southward their mineralization increase to 1 g/l and in the coastal strip, where dominate marine turbid deposits to 2,5 g/l (hydrocarbonate-sulphate-natrium waters).  

Salted waters are spread mainly in the lowers of Chagadjukchai-Velvelichai interfluve where muddy and clayey rocks of marine origin are developed. To the south of Shabranchai river mineralization of ground waters quickly increase to 25-30 g/l; here one can observe typical salt bottoms. Increase of ground waters mineralization degree in the south-eastern continuation is stipulated by increase of climate aridity and increase of clayey and muddy marine sediments share in the section of upper-Quaternary deposits.

Pressured waters. In the strip of conjunction of Gusar foothill and Shollar coastal plains shingles of Apsheron age are subsided under deposits of debris cones of coastal plain containing clayey interbeds of continental and marine origin. Clayey interbeds of debris cones and underlying deposits separate common flow of ground waters into several "stages".

In accordance with stratigraphic dissection of geological section of the given strip here (in quaternary and Pliocene deposits) six water-bearing complexes and water-prove layers having local spreading are distinguished. Water in these complexes fresh, hydro-carbonate-calcium and hydro-carbonate-natrium with mineralization 0,3-1,0 g/l in some cases to 2,5-3,5 g/l (sulfate calcium-natrium waters). Discharges of wells vary within wide ranges: from shares to 104 l/sec.

Water-bearing complex of Mesozoic deposits is stripped out at a large depth, waters are strongly mineralized and have high temperature. So, in wells in the coastal plain in the Cretaceous deposits water with mineralization approx. 20 g/l containing iodine (10 mg/l) and ammonia  (63 mg/l) was stripped out. Water with mineralization 23,6 g/l with iodine content 6,4 mg/l, bromine 9,3-mg/l and ammonia 72 mg/l was obtained from Jurassic deposits.

Common underground run off from the specified aquifer complexes of Samur-Devechi region is 0,87 km3/a year and total ion run off reaches 1470 thousand ton/a year. 

1.10.2.2. PRI-CASPIAN-APSHERON REGION

Within region Cretaceous, Paleogene and Neogene complexes of deposits outcropping on the surface in the mountain zone are subsided in the direction of sea and overlapped by Quaternary formations of coastal plains and Absheron peninsula. Principally different conditions for formation and spreading of underground waters especially ground ones are created. 

Ground waters of region are formed mainly owing to infiltration of atmospheric precipitation as well as a result of technogenic influence.

In mountain an foothill zone of Beshbarmag-Kemchi subregion ground waters are differentiated by sporadic spreading and are mainly found in alluvial-talus formations on the slopes of elevations and zones of jointing of bedrock outcropping near the foothill of slopes. In accordance with conditions of spreading quantitative and qualitative characteristics of ground waters is different. 

Thickness of aquifer series usually do not exceed 1-2 m reaching in some places 5-10 m and more. Springs are differed by low discharges-from 0,1 to 3,5 l/sec., water mineralization usually varies within 0,3-10 g/l, sometimes reaching 30-40 and even 126 g/l. Chemical water composition changes from hydrocarbonate-sulfate natrium and sulfate-hydrocarbonate natrium to chloride-sulphate natrium.  

In Seaside (Devechi-Sumgayit) subregion water-bearing Cretaceous deposits of mountain zone are subsided in the south-eastern direction under water-persistent formations of Paleogene-Neogene presented by clays and marls. Completing the section clays and sandstones of Middle Pliocene are water-bearing: low-thick lenses an horizons of ground waters of hydro carbonate-chloride and sulfate-chloride composition with residual less 1 g/l are confined to them. Their depth of occurrence varies from 20 to 1 m and along Samur-Apsheron channel 5-10 m decreasing toward the sea to 3-1 m.

Recent beach deposits developed along the coast by strip with width to 1 m are presented by fine-grained sands and shells. Lenses of fresh and salted hydro-carbonate-chloride natrium-calcium waters with mineralization 0,3-9,6 g/l are located at depth 0,3-6,0 m.

Horizon of salted chloride-sulfate natrium-magnesium waters is located under them. In the coastal strip one can observe areas of flooding and swamping.

Apsheron subregion by its hydrogeoplogical conditions is subdivided into two areas: Western-Apsheron and Eastern-Apsheron the border between of which pass from Nardaran village on the northern coast of peninsula to Govsan cape on the south coast.

Western-Apsheron section is mainly composed of dislocated Paleogene-Neogene clays with interbeds of sands and limestones which are non- concordantly overlapped by gently-subsided clays, sands and limestones of Quaternary age.

Ground waters in Paleogene-Neogene deposits are differed by sporadic spreading and confined mainly to zones of jointing and small synclinal structures. Descending springs have discharges to 1,0, rarely-to 3,5 l/sec. Depth of water occurrence from o to 60 m, value of mineralization-from 0,5 to 145,7 g/l. Chemical water composition is hydro-carbonate-chloride, sulfate-chloride natrium-calcium-magnesium and natrium.  

In Quaternary deposits ground waters are contained in aquifer horizons of Pleistocene as well as recent, eluvial-talus-proluvial and beach deposits at depth from 0,2 to 26 m and more, discharge of descending springs-0,4-1,0 l/sec, specific discharge of wells-0,01-2 l/sec. m, value of mineralization-from 0,7 to 90 g/l. Chemical water composition is parti-colored mainly hydro-carbonate-sulfate, hydrocarbonate-chloride, sulfate-chloride and chloride-sulphate-hydrocarbonate natrium-calcium, natrium-magnesium. 

Ground waters in the eastern part of Apsheron peninsula are spread almost everywhere besides its central and south-western parts. Basic resources of ground waters of described territory are linked with quaternary (Khazar and upper Apsheron) deposits, composing the most part of territory and presented by limestones-shell, sandstones, fine-grained sands and clays. Ratio of filtration of water-enclosing rocks vary within 2,6 to 31m/daily, wells discharge sometimes reach 7 l/sec (Bina-Govsan depression), specific discharges make 0,04-1,8 l/sec-m.

Coastal regions in the eastern part of peninsula are presented by Khvalyn, new-Caspian and recent marine deposits, sands and loose limestones-shell with interbeds of clays. Depth of ground waters occurrence varies within wide ranges-from 2-5 m in central part of Eastern Apsheron to 20 m in its northern and north-western parts.  

Mineralization of ground waters varies within 0,05 to 100 g/l and depends upon saltiness of underlying rocks. Fresh and poor-salted (0,5-1,2 g/l) ground waters: hydrocarbonate - chloride - magnesium and natrium - magnesium, hydrocarbonate - sulfate natrium - calcium, chloride - hydrocarbonate magnesium - natrium and chloride - sulphate natrium - magnesium.

It should be pointed out, that territory of Absheron peninsula cross Samur-Apsheron irrigation channel, water loss from which exert a noticeable influence upon regime of ground waters bringing to flooding of considerable areas. 
The considered data show, that in south part of peninsula regime of ground waters is formed mainly under influence of climate change and fluctuations of Caspian sea level. On the rest, most part of territory crucial influence upon regime exerts artificial factors: irrigation, infiltration from channels.

Pressured waters in Pri-Caspian-Apsheron region are confined mainly to Quaternary (Baku stage), Neogene and Paleogene deposits.

Aquifer complex of Baku stage (Low Pleistocene) is developed on Apsheron peninsula mainly in Baku, Bina-Govsan and Zirya troughs and consists of three aquifer horizons.

Water mineralization 1,1-5 g/l in some cases increase-to 10-30 g/l. By depth mineralization increase. Water composition is hydro-carbonate-sulphate, sulfate-chloride and chloride-sulfate natrium-calcium, natrium-magnesium, rarely calcium-natrium.

Thickness of aquifer horizons and depth of their occurrence increase from the north o the south. Specific wells discharges vary within 0,4 to 5,2 l/sec. m.

Aquifer complex of Apsheron deposits (Eopleistocene) is stripped out wells in Gyuzdek, Baku and Zirya troughs and consists of three pressured horizons. Water mineralization is mainly 1,0-3,1 g/l composition changes from hydrocarbonate-chloride calcium-magnesium to chloride-sulfate natrium-calcium. In low horizon one can find water with mineralization to 23-40 g/l and even 87,8 g/l, water type is chloride-sulfate, natrium-magnesium and chloride natrium. Wells discharge varies within 0,2-7,5 l/sec, specific discharge varies from 0,3 to 2,0-2,2 l/sec. m. Ratio of filtration of water-enclosing rock vary from 0,2 to 13,8 m/daily.

Aquifer complex of Low Pliocene (Productive series) is presented by 18 water-bearing horizons, locating in complicated interactions with oil-bearing layers. Water pressured on the dominating part of territory is not self-flowing. Wells discharge, vary within significant ranges from 100 to 500 cub. m/daily. Ratio of filtration of water-containing rock varies from 0,4 to 1,0 m/daily.

Hydrochemical section of productive series is sharply divided into two parts: upper, containing strongly mineralized waters with thick residual 80-200 g/l, low for which typical waters with mineralization from 10-15 to 70 g/l. Waters are chloride natrium, non-sulfate.

In Surakhany and Shikhov areas hydrogen sulfide mineral waters are linked with deposits of productive series with content of hydrogen sulfide from 60 to 460 mg/l. Water is muddy with smell of hydrogen sulfide with residual 17-30 g/l, chloride natrium-magnesium, chloride-hydrocarbonate, natrium or natrium-magnesium-calcium.

1.10.2.3. GOBUSTAN REGION

Gobustan region is characterized mainly by development of clayey rock of Paleogene-Neogene age which at significant areas mainly in central and south parts of region are overlapped by quaternary formations and breccia of recent mud volcanoes. Physico-geographic conditions and geological section of region predetermine sporadic spreading and increased mineralization of ground waters.

Ground waters are found mainly in valleys of rivers and in zone of jointing of bedrock outcropping on the surface near the slopes of foothill. In valleys of small-number rivers alluvial-proluvial shingles, loams, sandy loam and sands with interbeds of gravel-shingle deposits with thickness 1-15 m are developed. Ratio of rock filtration varies from 5 to 14 m/per days. Depth of ground waters occurrence varies within 0-5 m, springs discharge as a rule doesn't exceed 1,5 l/sec. Value of water mineralization varies from 0,1 to 37-40 g/l with tendency of values increase down the stream of rivers. Chemical composition is mainly hydrocarbonate-sulphate natrium to chloride-sulphate natrium. Here one can observe dependence of water composition upon bedrock composition. Local spreading has a water-pressured horizon of recent mud volcanic deposits presented by breccia subsiding around mud volcanoes.

Water formation occurs mainly owing to infiltration of atmospheric precipitation. Unloading is realized mainly by lateral run off and evaporation.

Pressured waters are confined mainly to quaternary and Neogene-Paleogene deposits.

Aquifer complex of Eoplestocene (Apsheron stage) is confined to synclinal subsiding limestones or sands interbeds in the thickness of clays and is located at depth from several dozens to 100 m.  Ratio of filtration 5,3 m/per day. Wells discharge up to 1 l/sec. Water is chloride-sulfide natrium, mineralization from 2,7 g/l to 22,1 g/l. 

Aquifer horizon of the Upper Pliocene (Akchagyl stage) in the Western Gobustan is differed by sporadic spreading. Waters are salted of chloride-natrium composition with dry residual to 7 g/l. Wells discharge reaches to 1,1 l/sec.

Aquifer complex of Low Pliocene (Productive series) has a wide development. Wells's discharge varies within 10-200 cub.m/per day and more. Chloride natrium waters predominate with mineralization 130-300, sometimes to 396 g/l. 

Aquifer complex of Upper and Middle Pliocene is marked on structures, representing brachy-anticlines, complicated by dislocations and overthrusts. Water is hard, chloride-natrium with mineralization from 10 to 34-46 g/l.

Aquifer complex of Maycopian deposits subsiding in the deep closed structures of the south-western parts of described territory, frequently contain stratal waters, linked with oil. At different areas different quantity of aquifer horizons is marked sometimes to 4. Wells discharges changed by overflow within 0,05-to 0,6-1l/sec., increasing on the Nardaran-Suleiman areas to 4,6l/sec. Water in many cases is alkali, chloride-natrium with thick sediment from 66-to 148 g/l.

Outcrops of hydrogen sulfide mineral sources (Jabani, Khilmilli, etc) are confined to Maykopian deposits. Their discharge is not great enough water mineralization from 1,9 to 8,3 g/l, content of hydrogen sulfide reaches 12,9 mg/l. Water of Jabanin sources is hydrocarbonate chloride-natrium, Khilmin -sulfate, aluminum-magnesium-calcium. Water temperature is 15,3-18,20.

1.10.2.4. LOWer KURA REGION 

(SOUTH-EASTERN SHIRVAN AND MUGAN-SALYAN REGIONS)

Structural and morphological peculiarities of region, construction and composition composing geological section of rock characterize region as reservoir of underground waters. Common flow of ground waters, directed to the Caspian Sea, makes 0,02 km3/year, and ion run off 200 thousand t/year. 

Ground waters are stripped by wells everywhere. The first from the surface horizon is subsided at depth 1-3 m and is separated from low located horizon of pressured waters, series of clays with thickness from 2-2,5 to 80-100 m. Exception makes areas brachy-anticlinal elevations. Kursangya, Babazanan, Durovdag, Goytepe, etc., where depth of ground waters occurrence increase to 5 and even 10 m. Thickness of water-saturated series varies from 10 to 70 m. Thickness is composed of lithologically different rock of Quaternary age of various genesis. Generally relief of surface of ground waters repeats relief of surface and has direction of recent surficial run off. Beginning of ground waters flow is in the foothills of Greater Caucasus and Talysh where marks of surface is maximal.

Ratio of filtration correspond to regularities of change of lithological structure, their values change within 1 to 60 m/per day, with predominance 3-5 m/per day.

The main source of ground waters alimentation is atmospheric precipitation, condensation of water pores, or filtration from irrigation-melioration systems.

Ground waters are characterized by exclusive variety of degree of mineralization and composition. Available data characterize the main part of ground waters flow.

Waters are considered to be the dominating ones, of chloride-sulfate, natrium type with mineralization 2-10 g/l. Chloride natrium magnesium waters are stable just in the territory of Mugan-Salyan steppe, where their mineralization varies within 10 g/l in near-channel zone to 100 g/l in central part of steppe.

Hydrocarbonate-calcium waters less spreading and have mineralization to 0,7 g/l. By presence of other components in them like sulfate and natrium-water mineralization of this type increase to 1,0 g/l, and by presence of magnesium in some cases to 2,0 g/l. 

Pressured waters within regions are confined to Quaternary and Paleocene deposits. 

They are salted everywhere, practically not suitable for use. 4-aquifer horizon are studied, mineralization of which varies from 5 to 129 g/l.

1.10.2.5. TALYSH REGION

Fragmented and fragmented veined waters are mainly developed here. Available data specify to the absence of thick of under riverbed flows in the alluvial deposits of fluvial valleys and to the poor-aquifer talus loam-clayey cover. In some areas one can observe water draining of bedrock of rivers valleys.

Aquifer complex of Middle and Upper Miocene is confined to the interbeds of fragmented sandstones and marls, subsiding among gray and brown-gray clays. Complex is poor aquifer. Discharges of descending springs do not exceed 0,1-0,2 l/sec. Water is fresh or salted with dry residual from 0,5-1,6 g/l, hydro-carbonate, calcium-natrium-magnesium or hydrocarbonate-sulfate and hydrocarbonate-chloride, calcium-magnesium.

Aquifer complex of Oligocene-lowers of Middle Miocene (Maykopian suite) is confined to the interbeds of sandstones and tuff-sandstones, subsiding in thick series of clays. Here there are descending springs with discharge within 1-3 l/sec, water mineralization 0,2-1,5 g/l, composition is hydrocarbonate-sulfate, calcium-magnesium.

Aquifer complex of the Eocene is confined to the fragmented series of tufogene-sedimentary rock, composing the highest parts of Talysh Mountains. On the slopes of mountains one can observe a large amount of descending springs with discharge from 100 shares to 2-2,5 l/sec and more. Mineralization is 0,1-0,5, sometimes 0,7-09 g/l, waters are hydrocarbonate-calcium and calcium-natrium, sometimes hydrocarbonate-sulfate-calcium.

Mineral and thermal sources are widely developed in rocks of Miocene, linked with dislocated tectonic disturbances and are concentrated on the border of Talysh Mountains and Lyankaran lowland, in three areas. 

Arkevan, Donguz-Oten, Gotursu (Yanarsu), Misharsu (Muradsu, Misharchai), located along the right coast of Vilyashchai river approx off Masally city are located to the Masally group of sources. Water temperature-48-650, discharge-to 7 l/sec, total discharge approx. 25 l/sec. Water with mineralization 12-17 g/l, chloride-natrium-calcium. One can observe spontaneous gas emanation in which 80-85% make hydrocarbones of methane order, and the rest part -nitrogene. Waters contain iodine (to 30 mg/l), SiO2 and other microcomponents.

Low Lenkaran. (Anjyn), (upper Lyankaran (Ibadysu), Gaftoni and Gavzavua are related to Lenkaran group of sources.   In this region there are wells with depth to 1013 m. Water temperature on the outcrops of springs 37-430, in wells 34-470, it increase with depth. Total discharge of all natural and artificial (wells) outcrops reaches 25 l/sec, water is salted, chloride-natrium-calcium. In water of springs dry residual makes 3,6-4,5 g/l. Hydrogene sulfide (2,9-6,0 mg/l), bromine, iodine and SiO2 in quantity from 26,2 to 40,5 mg/l and other microcomponents. In springs and wells sometimes one can observe gas emanation, consisting mainly of nitrogene. In wells, starting from the depth 500 m, in gas composition dominate hydrocarbons of methane order, quantity of which reaches 77,5%.

Astara group of thermal mineral sources is located in valley of Istisuchai River at a distance of 4 km northward from Alasha village. Total discharge of all outcrops is 2,5-2,7 l/sec; water temperature varies within 45 to 48,50, mineralization from 19,1 to 22,4 g/l. Water is chloride, natrium-calcium and iodine (3 mg/l), and bromine (8 mg/l) were established in it. Gas is intensively emanating from water, for 99-100% consisting of nitrogene. Some less significant emanations of mineral waters of the same aquifer complex has less discharges and more low temperature. 

Aquifer complex of Paleocene is presented by aleurolite-tuffites and tuff-sandstones. Water content of these deposits is determined by degree and character of their jointing. All springs are almost descending ones, their discharge 0,5-0,7, rarely 1-1,2 l/sec. Common mineralization 0,1-0,4 g/l. Composition is usually hydrocarbonate, rarely hydrocarbonate-sulfate, calcium-natrium.

1.10.2.6. LENKARAN REGION

Common features of territory formation and "border conditions", in which it is located-tributary of underground waters from foothill side and draining of aquifer horizons by Caspian sea, -determine hydrogeological condition. Underground waters here saturate the whole series of sediments of Quaternary age, having various genesis. In accordance with presence of loam-clayey interbeds in this series underground waters are both of ground and pressured nature. In accordance with geomorphological structure three subregions are determined here, characterizing by different hydrogeological conditions: 1) foothill, alluvial-proluvial plain; 2) alluvial-proluvial lowland; 3) Primorskaya lowland.

Ground waters.

Subregion of foothill plain from the east is limited by projection with zero horizon line. Ground waters subside at depth from 5 to 20 m and more. They are formed as a result of contact overflow of fragmented waters of native deposits into ground waters of lowland and loss of surficial waters in rivers channel. In springs water is fresh with thick sediment to 0,5 g/l, hyfrocarbonate-calcium. Surface of ground waters is subsided at depth 1-3 m. Mineralization varies within 0,5-2,0 g/l, in some cases 25 g/l. Water composition is mainly hydrocarbonate-calcium, hydrocarbonate natrium and chloride-calcium.

Artificial reservoirs substantially influence upon hydrogeological conditions of region, as well as irrigation, causing the rise of ground waters level. Amplitude of seasonal fluctuations of ground waters makes 1-2 m, reaching zero marks in autumn-spring period.

Alluvial-proluvial plain covers mainly debris cones of Lenkaranchai and Vilyashchai. 

Within debris cone of Lenkaranchai ground waters are spread everywhere. The main sources of their alimentation is ground waters of river and atmospheric precipitation. Surface of ground waters is subsided at depth 0,5-3,0 m, waters are fresh, thick water sediment usually doesn't exceed 1,0 g/l. Along the periphery and seaside debris cone mineralization usually reaches 3-25 g/l, water type-sulfate-natrium-calcium and chloride-natrium.

Subregion of seaside lowland is composed of loams, sandy loams and sands mainly of marine origin. Ground waters subside at depth 1-2,5 m, and during the high standing of level (spring-autumn) in sites outcrops on the day surface forming vast swamped areas. Ground waters are mainly wasted during evaporation, due to of which salts are accumulated in water and soil. Water mineralization reaches 35 g/l, its composition is chloride natrium. Hypsometrical dominating position occupies seaside bank.  Water mineralization here doesn't exceed 2 g/l increasing in marginal parts of bank to 3-5 g/l; waters are hydrocarbonate calcium.

Everywhere ground waters level regime depends upon regime of sediments and closely connected with it regime of rivers waste reflecting that peculiarities of their distribution with which the northern part is differed from the south one.

Irrigation substantially influence upon regime of ground waters. However in most cases this influence is reflected upon seasonal regime and doesn't change reservers of ground waters. Wells discharge varies within 0,23 to 16 l/sec, specific discharges 0,03-2,9 l/sec.m, and ration of filtration-from shares to 40 m/per day. 

Pressured waters are stripped in deposits of Khvalyn and Khazar stages of Quaternary system. 

Aquifer horizon of Khvalyn stage (Upper Pleistocene) is stripped out at depth from 11 to 87 m. Thickness of aquifer rock reaches 30 m and more. Piesometric level is established at 0,7-4,2 m above the surface. Specific wells discharges are not great enough: 0,3-0,8 l/sec.m. Wells discharges by overflow make to 1,5 l/sec. Mineralization 0,4-0,8 g/l, waters are hydrocarbonate chloride and chloride-hydrocarbonate, natrium-calcium or natrium-calcium-magnesium. Down in the direction of seawater mineralization increase and practically aquifer horizon is used only in the western part of region of its spreading. 

Aquifer horizon of Khazar stage (Middle Pleistocene)  is subsided at depth from 17 to 200 m. Piesometric level is established at 2,7-6 m above the earth surface. Specific wells discharges 0,1-0,7 l/sec. m. Wells discharges by overflow reach 5 l/sec.

In the north-western part waters regions are fresh with thick residual 0,4-1 g/l, hydrocarbonate-sulfate chloride natrium calcium. In the south direction water mineralization increase to 6 g/l, composition changes into sulfate-natrium-magnesium-calcium.

1.10.2.7. EXPLOITATION RESOURCES OF 

LOW-MINERALIZED UNDERGROUND WATERS

Possibilities of underground waters use for water-supply and needs of various branches of economics are determined by values of their exploitation resources which were determined by results of exploration on areas of existing water transpiration systems (accounting their extension), on exploring of prospecting areas as well as in the process of regional estimation.

Within plain and low-lying regions natural conditions of ground waters formation are broken by human activity having ancient history. It caused to change very significant, role of most natural, formation of some artificial sources of ground waters alimentation, which in some cases became dominating ones. That's why resources are really determined in practice composing of natural (underwent certain changes) and artificial resources, which are called "composing" resources, i.e. total renewed ground waters alimentation, supplying their total unloading in condition broken by intensive technogenic influence.  

In Table 1-10 modules of formed resources of underground waters flow of alluvial-proluvial plains, determined actually by incoming elements of balance of ground waters were characterized, and modules of formed underground run off of fresh and poor-salted waters in the same regions, determined by results of hydrodynamic calculations.     

Table 1-10. Modules of formed resources flows of underground waters

	Flows of ground waters of alluvial-proluvial plains
	Area of region, km2
	Modules, l/s km2

	
	
	of formed resources of ground waters
	of formed underground run off of fresh and poor-salted waters

	Gusar-Devechi
	2900
	9,7
	7,4

	Pri-Talysh (South Mugan and Lenkaran lowland)
	1840
	4,0
	0,8

	Total:
	4740
	7,5
	4,8


  Forecasted exploitation resources of low-mineralized underground waters was evaluated for plain zone covering flows of underground waters of alluvial-proluvial plains and territory of eastern part of Apsheron peninsula (Table 1-11).

Table 1-11. Forecasted exploitation resources of underground waters

	Flows of underground waters plain
	Maximal natural waste of underground waters flow
thous. m3/per day
	Prognosticating exploitation resources of underground waters, thous. m3/per day
	Resources distribution by aquifer 

complexes, %

	
	
	
	upper aquifer complex of continental deposits
	low aquifer complex of continental deposits
	aquifer complex of marine upper-Pliocene deposits

	Gusar-Devechi
	1356/-
	3389/-
	55,1
	30,8
	14,1

	Pri-Talysh
	117/12
	209/130
	100
	not determined
	absent

	Total:
	1473/12
	3598/130
	77,6
	15,4
	7,0


Note: Performances for poor-salted (1-3 g/l) underground waters by their presence are shown in denominator of fraction

As it is seen from Table 1-11 common prognosticating exploitation resources of underground waters flow of alluvial-proluvial plains reach 3598 thousand m3/per day, from which 96,5% falls to fresh underground waters. Distribution of prognosticating exploitation resources by complexes is also not similar. The most part of resources is linked with upper complex of continental deposits (77,6%). 

On the whole modules of prognosticating exploitation resources of underground waters of the whole continental series reach 13 l/s km2 on Gusar-Devechi and 1,3 l/s km2- Pri-Talysh plain. Modules of prognosticating exploitation resources of the third aquifer complex (marine deposits) on Gusar-Devechi plain make 5-6 l/s km2. On Apsheron peninsula prognosticating exploitation resources of underground waters are insignificant and their modules vary within 0,3 to 3 l/s km2.

Exploitation resources of underground waters of river valleys within plains are given in Table 1-12.

Table 1-12. Exploitation resources of underground waters 

of river valleys

	Alluvial-proluvial plains
	Total extent of areas of rivers valleys, km
	Linear modules of exploitation resources, l/s km2
	Exploitation resources of ground waters, thous. m3/per day

	Gusar-Devechi
	200
	to 100, 

on Samur river-to 500
	600

	Pri-Talysh
	47
	to 100
	50

	Total:
	247
	to 100, on Samur-to 500
	650


Exploitation reserves of underground waters for the period 01.01.1986 year are given in Table 1-13.

Table 1-13. Exploitation reserves of underground watrers

	Hydrogeological regions of field
	Aquifer complexes, horizons
	Exploitation reserves of underground waters, thousand m3/per day

	
	
	A
	B
	C1
	C2
	Total quantity

	Hydrogeological massifs and small basins of underground waters of Gobustan and Western Absheron, field of valley of Pirsaatchai river
	Ground horizon of alluvial deposits
	2,8
	4,7
	2,3
	-
	9,8

	Flows of underground waters of Gusar-Devechi plain
	Upper complex of continental deposits
	491,9
	371,9
	240
	218,8
	1322,6

	
	Low complex of continental deposits
	62,6
	3,9
	3,8
	95,4
	165,7

	
	Marine upper Pliocene deposits
	-
	86
	90
	32
	208

	Flows of underground waters of Pri-Talysh plain
	Upper complex of continental deposits
	-
	9
	17
	136
	162

	Total:
	
	557,3
	475,5
	353,1
	482,2
	1868,1
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1.10.3. sea Hydrology 

1.10.3.1. Hydrological structure

Conditions of hydrological structure formation are determined by internal and external factors: thermal and dynamic state of atmosphere, interaction of fluvial run off, coasts configuration, sea bottom relief. Apsheron rapids limits water-exchange between basins of Middle and South Caspian, promoting the formation in each of them by various hydrological structure.

According to physical, chemical and biological characteristics of Azerbaijan section of the sea the following water masses were distinguished: Caspian upper water mass, Middle-Caspian deep water mass and South-Caspian water mass.

Processes of winter cooling and mixing and summer warming as well as dynamic processes (stir, wind-generated current, subsurface waves) play an important role in the formation of Caspian upper water mass. Low border of this water mass is determined by deep spread of winter vertical circulation and located in Middle Caspian in the layer 150-200 m, in South Caspian-50-150 m. Middle water temperature insignificantly decreases by depth: from 6,8-7,90C on the surface to 6,0-7,40C on horizon 100 m. Saltiness of this water mass 12,7-13%, content of oxygen is high: in upper bed 7,5-8,0 ml/l in winter and 6,0-6,5 ml/l in summer on low border-no less than 4,5-5,5 ml/l.

Deep water masses are formed owing to dense run off of cold waters from the north and eastern parts of sea into Middle Caspian basin and overflowing via Apsheron rapids into South Caspian basin. Deep water masses have the following characteristics: Middle Caspian - temperature 3,9-5,20C, saltiness 12,7-13%, content of oxygen 3,0-5,5 ml/l; South Caspian- temperature 5,7-6,30C, salinity 12,8-13,1%, content of oxygen 2,0-3,5 ml/l.

Dense run off of cold waters promotes to renovation of deep water masses down. Their upper beds are pushed into bed covered by winter convection and subjected by season changes and transformed into Caspian upper water mass. 

1.10.3.2. Thermal balance

Thermal balance of sea surface (Fig. 27, 28) varies within wide ranges depending on season.  In winter around the whole water area one can observe negative thermal balance. In January the most warm loss occur on Apsheron rapids (to -800 MJ/m2 per month), less loss (to -300 MJ/m2/per month) are observed in the coastal zone of Middle and South Caspian. Transition from negative thermal balance to positive one occur in March and there starts warming of surficial water bed. In April the most warm inflow is observed in distant from coast regions of Middle and South Caspian (400-500 MJ/m2/ per month, while in the coastal zone it makes 200-300 MJ/m2/per month. In summer distribution of thermal balance is more irregular. In July it makes 350-500 MJ/m2/per month in Middle Caspian and reaches to 500-600 MJ/m2 per month on Apsheron rapids and South Caspian. In the coastal zone values of thermal balance are 300-350 MJ/m2/per month in Northern Caspian and decrease to 100-300 MJ/m2 per month southward from Apsheron peninsula. In autumn negative balance is established above the water area. In October in Middle Caspian it makes –150-250 MJ/m2 per month in the coastal zone and 50-100 MJ/m2 in the open sea. In south direction negative values decrease in the open sea (-200-50 MJ/m2/per month).

In the annual enumeration Middle and South Caspian are characterized by positive thermal balance-accordingly 1000 and 1500 MJ/m2 and Apsheron region-negative (-1000 MJ/m2 a year). 

1.10.3.3 Temperature of surficial water layer

Average-many-year spatial-time temperature changes (Fig. 29) are in the direct dependence upon thermal balance and advective transportation. In March one can observe a warming of water masses in the direction of the north to the south. Temperature on the coastal zone changes from 3-40C in the Samur mouth to 6-70C in Apsheron region to 80C in the south part of the sea. From April till August one can observe a continuation of temperature increase. In Middle Caspian water is warmed to 24-250C in Apsheron region to 25-26% and in South Caspian to 270C. In September water temperature near coast decrease to 2,5-3,50C and to the end of October makes 15-170C on the north of the water area 17-180C in Apsheron region and 18 -200C on the south. In open sea water temperature increase from 16-170C in the Middle Caspian to 19-210C in the South Caspian. Since November till February water temperature subsequently decrease: in the Middle Caspian to 3-50C, in Apsheron region-to 7-90C, in South Caspian - to 9-100C.  

1.10.34. Saltiness of surficial water layer

Formation of fields of saltiness in the upper sea bed occurs mainly under influence of fluvial run off, wind and water circulation (Fig. 30). Middle salinity of surficial waters in open sea is within 12,7-12,9%. Maximal long-standing fluctuations of saltiness in the northern part of Azerbaijan part of Middle Caspian has amount 1,6-3% in bed 0-5 m in the region of Apsheron trough-1,6%, in surficial bed and 2,1% at depth 5 m, in region of Kura river mouth (Kyur Dashy is.)-2% in surficial bed and 1,1% at depths 40-70 m.

Average long-standing saltiness of surficial waters of coast in winter makes 10-12,5% on Middle and South Caspian and doesn't decrease less than 12% on Apsheron and Gobustan coast. In spring due to increase of fresh water tributary from Northern Caspian saltiness on coast of Middle Caspian decrease to 9-12%, bur is unchangeable in the rest part of water area. In summer (august) saltiness of surficial waters varies within 11-12,5%, abnormally increasing on coast of Apsheron to 13%. in autumn saltiness of surficial waters practically incompatible with its spring values.

1.10.3.5. Density

Water and air temperature as well as wind force and continental flow influence upon field density formation (Fig. 31) in various seasons.  

In winter density in surficial bed decrease from the north to the south from 10,6-10,9 conventional unit in Middle Caspian to 10,1 conventional unit on Apsheron rapids and 10,0 conventiona unit in South Caspian. In spring transportation of freshened waters from the north by currents along the western coast promotes the formation of significant horizontal gradients. Density makes 10,0-10,1 conventional unit in region of the northern border increase to 10,3-10,4 conventional unit in Apsheron region and reduce to 10,2-9,8 in the south. In summer high air temperature promotes the decrease of density and in the surficial bed it varies within 7,3-7,4 conventional unit in Middle Caspian and Apsheron rapids to 6,8-7,3 conventional unit in South Caspian. In autumn density field reflects penetration of more cold waters from Middle Caspian into South. Here density of surficial waters varies from 9,8-10,1 conventional unit in Middle Caspian and Apsheron rapids to 9,5-9,6 conventional unit in South Caspian.

Stable stratification with gradual density increase to 11,2 conventional unit in benthonic layers is typical for density distribution by depth.  

1.10.3.6. Turbidity, transparency and water colour

In different regions of Middle and South Caspian transparency is not the same and increase in the direction of open sea (Fig. 32). Minimal transparency (several centimeters) is observed near water flowing into Samur and Kura. On the rest parts of coast in winter, spring and summer makes 3-5 m and only in autumn (November) its values reduce in Middle and South Caspian to 1,5-3,0 m. Almost in all season year toward the central part of the sea transparency increase to 10-15 m, and in the South Caspian to 20 m. 

Wind mixing, mixture of marine and freshened water, different development of phytoplankton, organic matter carrying by rivers exert an influence upon water color (Fig. 33). In general water color on the most part of water area is green-blue or blue-green, on the local parts of coastal zone it under influence of various factors takes green rarely yellow tint. Blue color is retained by small zone in central part of South Caspian.

1.10.3.7. Currents

Basic factors causing marine currents in Azerbaijan part of sea,-is a wind influence, especially upon the upper beds of the sea, and density field irregularity in the water thickness. Substantial influence upon character of currents makes also shore configuration and sea bottom relief, and in the pre-mouth regions-rivers run off. In the coastal one can observe mainly south-eastern and south, rarely northern and north-west currents (Fig. 34).

Current on the area between Makhachkala and Apsheron peninsula is directed to the south-east, i.e. along the shore. Rod of current follows along isobit 50-70 m with velocities 30-40 cm/s, maximal rates can reach to 80-100 cm/s. Width of the main flow is almost 20-30 km. In the coastal zone between the basic stream and shore one can observe poor currents with rates approx. 10-15 cm/s. Rates decrease when they are distant from the rod of main flow toward the deep sea.

There is a quasi-stationary anticyclone whirls-40 km in region between Derbent and Gilyazy Dili cape and quasistationary cyclone and anticyclone whirls 50-80 km with frontal side of Apsheron peninsula.   Their formation is linked with peculiarities of bottom relief and coastline configuration. 

Stability of south currents within Apsheron peninsula between Chilov and Neft Dashlary is. is great enough. South current dominates by all wind directions, except the south one, causing currents toward the north. Currents toward the south are not only stable, but strong-to 80 in surficial and 50-60 cm/s in benthonic layers.

Currents near the western shore of South Caspian mainly (70-80%) have a tendency to follow the wind. Within Baku archipelago and Kura mouth there dominate current toward the south. Near to the shore currents are frequently directed toward the north (50-60%). In the direct proximity off islands and banks currents direction is distorted. By poor winds rates 10-20 cm/s, by moderate-approx. 30 cm/s are typical for currents. By winds of northern directions with magnitude 8-9, rates approx. 40-50 cm/s and more were fixed. Typical currents peculiarity of studied region-presence of local anticyclone circulation being between Apsheron peninsula and Kura mouth.

Calculation of total currents in Caspian sea showed, that in upper bed 0-10 m they are directed by wind, where by increase of wind direction above deep sea currents directions become more stable and rates increase. With depth vector of currents rotates to the right and in horizons 20-30 m currents directions become opposite the wind, i.e. there occur compensation water movement. Significant decrease of their rates and formation of distinct cyclone circulation in Middle Caspian is typical for vertical structure of currents lower the bed of friction in horizons 50-100. Anticyclone movement dominates on the north-west south part of the sea, in its eastern part in winter there occur water transportation toward the north.

Seasonal change of currents field is manifested by their rates increase and more complicated distribution in summer, when baroclinity of water mass is large enough. In February currents are more poor and homogenous by direction.

1.10.3.8. Wind stir

Wind stir (Fig. 35) reaching significant force determine conditions of upper water mass formation, thermocline depth of occurrence, represent a basic relief-forming factor in the coastal zone of sea. Strong and storm winds (rate more than 10 m/s) arefrequently established over regions of Middle Caspian, where storm activity has the most continuity. The more stable and hard storms are marked within Baku and Apsheron peninsula. The most water-dangerous directions of storm winds-north-western (north-north-western) and south-eastern. Maximal waves heights (10-11 m) by north-western storms are usually observed within Apsheron archipelago. 

Character of stir in various regions of Middle and South Caspian is differentiated by following peculiarities. In Samur-Devechi marine region by winds of northern directions the most waves heights 7-8 m in the coastal zone and 9-10 m in open sea. Eastern water mass transportation over Caspian sea by all wind rates (maximal 16-20 m/s) cause waves with height approx. 1,5 m. Large swells are observed by eastern winds. 

By south-eastern storms in the open part of sea the most wave height makes 6-7 m. Waves height varies within 2,5-3,5 m near shore to 5,5-7,5 m in open sea. 

Within Apsheron peninsula storm activity reaches the most intensity by northern and northern-western winds. Wind rate of northern directions almost every year can exceed 28-30 m/s. Area with maximal stir is toward the north-west from Neft Dashlary. By force increase of the north-west storm up to the hard stage (rates over 25 m/s) in epicentre of storm stir-to the north and east from Apsheron peninsula-one can observe waves with height 7,5-8,0 m, and during external storms to 9-10 m. here maximal waves height can reach 11-12 m. 

Storm activity within Baku archipelago of coastal zone and South Caspian considerably yield by force of stir within Apsheron. The strongest storms are observed by winds of northern directions.

Waves heights vary within 1 m by moderate wind (5-9 m/s) to 4-5 m by strong storm (21-25 m/s).

Eastern winds with rate 5-9 m/s cause the development of waves with a height to 1m with rate 10-15 m/s-waves with height to 2 m by rate of eastern wind 16-20 m/s waves heights reach 3-3,5 m, and periods-6 s. Poor stir (0,5-1,0 m) corresponds to the field of south-eastern wind on the whole water area of South Caspian.

1.10.3.9. Regression and surging phenomena

Regression and surging phenomena are determined by strong and continuos winds. Water surging occur slowly and lasts several days, remove is frequently short. Northern winds promote the water transportation from Middle Caspian to the South with corresponding level decrease in the northern and level increase in the south part of water area. South and south-eastern winds are followed by reverse processes. In the northern part of water area of Apsheron archipelago winds of western rhombs determine level decrease and in the eastern ones-increase. In Baku Bay and water area of Baku archipelago regression is observed by northern winds, surge by south ones. Compensation benthonic currents toward the sea follow water surging; by water regression there occur benthonic currents of reverse directions. 

The most recurrence have surging and regression within interval 30-49 cm. Maximal surge in some cases reached 100 cm and more, maximal regression-80-85 cm. 

1.10.3.10. Sea level change

Observations over Caspian level near Baku footstock has been conducted since 1830. For the whole period of instrumental observations the highest level was in 1882 (-25,2 m). Condition relatively level balance which existed at the beginning of XX century changed by period of sharp decrease since 1930-1941 to 1,8 m. To 1977 sea level gradually decreased to -29,0 m, which is the lowest for the last 500 years.

Since 1978 Caspian level started sharply increase and to 1995 reached 

-26.54 m. Starting since 1996 sea level subsequently decrease and to the end of 1999 was -27,11 m. Analysis of information shows, that average level position for the period 1830-2000 is -26,6 m.
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2. Biological environment

2.1.  Species of flora and fauna

2.1.1. Sea associations

Phytoplankton of Azerbaijan sector of Caspian sea is presented by 171 species, varieties and form of algae relating to 6 stages: blue-green-55, diatom-75, peridiniales-23, euglene-2, golden-2, green-15.

By amount and quantitative composition there predominate diatomic algae determining maximum of development. The second place by amount of species take blue-green algae though by biomass they noticeably yield to peridiniales.

Among mass species it should be pointed out diatomic Rhizosolenia calcaravis, Thalassionema nitzschioides, and among peridiniales Prorocentrum cordata.

Rhizosolenia calcar-avis artificially brought to the Caspian Sea on the duration of the whole year is developed in large amount, in sites causing water efflorescence. These species at present make 75-90% of the whole biomass of phytoplankton. 

Systematical composition of phytoplankton is given in Appendix 1.

Zooplankton of Azerbaijan sector of Caspian is presented by 40 species and subspecies from which 33-plankton (82,5%) and 7 bentoplankton (17,5%). From  common amount of species 34 are related to Caspian autochthon fauna, 4-mediterranean and 1 to arctic one. 

Phytobenthose near the coast of Azerbaijan consists of several species of highest plants and numerous algae which form micro-and macrophytobenthos.

Microphytobenthos is presented by blue-green algae (60 species presented by 67 forms) and diatomic (155 species, varieties and forms).

Among blue-green algae the leading place takes the class of Hormogoniophyceae the most variety is observed in Oscillatoriaceae family, diatomic ones belong mainly to one class -Pennatophyceae.

Species like Oscillatoria, Lyngbya (Cyanophyta), Nitzschia and Navicula (Bacillriphyta), are differentiated by peculiar abundance of form composition taking the leading place in microphytobenthos near the coast of Azerbaijan.

Systematical composition of microphytobenthos is given in Appendix 2.

Macrophytobenthos is presented by 51 species, 1 subspecies and one form of algae-macrophytes from which 25 species-green and 1 subspecies-brown-4, red-21 subspecies and 1 form, chara-1 species.

Entetomorpha, Polysiphonia and Cladophora are the most abundant by amount of species.

Systematical composition of macrophytobenthos is given in Appendix 3.

Zoobenthose of Azerbaijan sector of Caspian Sea is presented by variety species of benthonic animals forming micro and macrozoobenthos.

Microzoobenthose is presented in Caspian sea by 7 groups and 587 species of animals among of which by amount of species there predominate infusoria (Ciliophora) - 439 species, nematodes (Nematoda) - 52 species, ostracodes (Ostracoda) - 46 species, turbellaria-29 species and foraminifera (Foraminiferida)- 18 species.

Macrozoobenthose of the South Caspian is presented by 55 species: hydroides -2, worms-3, mollusks -11 (bivalve-8, gastropodes-3),  cirripeds -37 (barnacle -2, isopodes-2, amphipodes -16, decapodes-3), chyronomides-1 and moss animals-1 species). By amount of species there dominate Cladocera -50-65% from common number of species and by quantitative development Copepoda are the dominate group, forming 75-90% of common biomass of plankton.

The western part of middle Caspian is presented by 96 species of macrozoobenthos. Crustaceans making 61% of common amount of species take the first place by amount. The second place belongs to mollusks (32%) and only 7% falls to the rest species of zoobenthos. 112 species and forms of benthonic animals are observed in the western part of Middle Caspian among of which the dominate crustaceans (69 species) and mollusks (32 species).

Systematical composition of macrozoobenthos is given in Appendix 4.

Ichthyofauna of Caspian Sea numbers 76 species and 47 subspecies relating to 17 families and 53 genus. In Azerbaijan sector of Caspian one can observe approximately 106 species and fishes subspecies including sea, fluvial, passing and semi-passing forms. They are related to the following order: lamprey, sturgeon, herring, salmon, carp, loaches, catfish, stickle back, eels, sea spines, mullet, silverside, perch, bullhead. Among fishes inhabiting in the sea there predominate herring and bullhead ones and among fishes inhabiting in the freshened zones of pre-mouth rivers space (Kura, Astarachai, Lenkaranchai, Samurchai) - carp.

Specific composition of marine and fresh water ichthyofauna is given in Appendix 5. 

Sea mammals  are presented only by Caspian seal the smallest among the existing seals species. 

In 1993 Caspian seal according to classification of IUNP (International Union for Nature Protection) was attributed to vulnerable species and aws recorded into the Red Book.

Birds. In the shallow water areas and coastal strip of Azerbaijan sector of Caspian Sea there was marked 43 species of waterfowl and 106 of near-water ones. Among waterfowl 29 species of winter-flight ones, settled and having flight population - 5, settled - 1, wintering-flight-nesting - 7, birds of passage - 1, near-water birds having flight-winter population - 2, nesting on the flight - 26, nesting-flight and not-regularly wintering - 4, only the flight ones 30, settled - 11, flight - 5, wintering-flight - 15, nesting-wintering-flight-12, flight-not-regularly wintering - 5.

Among birds inhabitingon the coast of Azerbaijan Caspian sector 44 species are considered to be the Red Book (waterfowl - 10, near-water - 14). Among them 32 species are recorded into the Red Book of Azerbaijan, 12 species into the Red Book of IUNP, 9 species are recorded into the Red Book of IUNP and Azerbaijan.

The specific composition of birds observed in Azerbaijan part of the coastal zone of Caspian Sea is given in Appendix 6, 7, 8. 

2.1.2. Land associations

Flora. Vegetation of coastal associations is presented by more than 1000 species (Fig. 36). They are:

-lowland mixed broad-leaved forests on Shollar plain, broad-leaved forests by hyrcan  relict rocks in the foothills of Talysh, mountain broad-leaved forests of the north-eastern slope of Greater Caucasus and Talysh;

-lowland, foothill and mountain meadows by presence of shrubs in Samur-Devechi and Lenkaran regions; in the foothill zones they are intensively studied in the agriculture purposes;

-brushwood of semixerophitic shrubs among lowland meadows of Samur-Devechi region;

-upland-xerophile vegetation of mountain part of Pri-Caspian-Apsheron region and Mountain Talysh;

-foothill and mountain polynya-beared grass and polynya-corn  steeps and semi steeps of Western Gobystan;

-wormwood and polynya-salted vegetation of Central and North-Eastern Gobustan and South-Eastern Shirvan;

-the same in the combination with "chal" vegetation (cynodan dactyla; limonium mcyeri) in the coastal strip of Kura river;

-saline small-shrub and annual-saline desert vegetation of Pri-Сaspian part of North-Eastern and South-Eastern Gobustan, South-Eastern Shirvan and Saliyan steep;

-ephemeral (semi savanna type) of different-grass-cereal vegetation of Apsheron peninsula and Mugan steep;

-lowland liman meadows and grass swamps of Devechi liman, of Kura delta and Gyzylagach coast of Mugan steep;

-seaside sandy vegetation of coastal strip between Samur and Kura rivers;

-water and water-swamp vegetation of coastal and coastal zone of Caspian sea.

Some species of vegetation are under threat of extinction due to of which they are recorded into the Red Book of Azerbaijan (see Appendix 9).

Fauna. On the coast one can observe over 65 species of mammals (see Appendix 10) including on the Lenkaran coast - 32; coast of Greater Gyzylagach gulf - 27; South-Eastern Shirvan and Mugan-Salyan steep - 29; Apsheron-Gobustan coast - 27; Samur-Devechi coast - 31.  

Amphibians and reptiles there was established accordingly 22, 12, 10, 20 and 16. Their specific composition is given in Appendix 11.

On the whole more than 333 species of birds were marked on the continent part of coastal zone. Among them 43 species-waterfowl, 106 - near-water, 184 - land birds. Specific composition of landbirds is given in Appendix 12. 

Insects. 189 species of insects are marked among them scale-winged - 22, beer - 14, wasp - 20, caleoptera - 23, aphides - 25, bugs - 12, flies - 12, braconides - 48, dragonflies, ants, termites, cicadas-by 1 species, earwigs-by 2 species, orthoptera - 3 and 91 arachnids among of which - 45 species of ticks, spiders - 42, phalanx - 3, scorpions - 1.

2.1.3. Rare species and  those BEING under threat of extinction

Plants. Among the 140 species of plants included into the Red Book of Azerbaijan 50 species were marked on the described territory (see Appendix 9). 16 species are supposed to be included into the new publication of the Red book.

Animals. 18 species are included into the Red Book of Azerbaijan inhabited in coastal zone: insectivorous - 1, cheiroptera - 1, rodents - 1, predators - 5 and hoof - 2; amphibian and reptile - 8 (see Appendix 10, 11).

Birds. Among birds inhabiting in the coastal and coastal zone 53 species are in the Red Book (see Appendix 13). Among them 32 species are recorded into the Red Book of Azerbaijan, 12 species into the Red Book of IUNP, 9 species included into the Red Book of IUNP and Azerbaijan.  

Fishes. The followinfg fishes are included into the Red Book of Azerbaijan: lamprey, trout, south-caspian Abramis sapabergi Belyaeff, Belecus cultratus L., sea pike-perch. In 1993 another one species was included into the Red Book-barbel sturgeon. Five species among the above-mentioned are marine. These species were found in 70-80-s and since 90-s are under threat of extinction.

Last years considerably decreased fishery reserves of such fishes as sturgeon, caspian salmon, white fish, Varicorhinus capoeta Guld, Chalcalburnus chalcoides, Barlus, Vimba vimba persa ballas. These species are under threat of extinction especially sturgeon, salmon due to considerable decrease of youths output volume on the fish-breeding plants.

2.1.4. Valuable species

More valuable species among animals are presented by mammals among of which approx. 18 species as well as 2 species of amphibian and 5 of reptile have an industrial value.

More valuable species of birds. On Azerbaijan coast of Caspian during flight and wintering the main mass of birds are waterfowl and near-water birds(gray goose, Anus platyrhynchos L., Anus crecca L., gray duck, Anus penelope L., Anus acuta L., Netta rufina ball et Aythya ferina L., Authyafuligulal et Authya marila L.,, golden eye, Mergus merganserl et Fulica atral).

More valuable species of fishes (sturgeon, etc). Approx. 40 species and subspecies of fish have an industrial value. Pelagic fish dominate in catches. 80% of sprouts of the whole Caspian is fished out in Azerbaijan sector of the South Caspian. At the same time catching of valuable species decreased - sturgeon, salmon, herring, carp. Sturgeons have the main value for industry in Caspian sea, their catching in Azerbaijan sector always were insignificant, and in 70-80-s didn't exceed 0,2-1,6%, in 90-s these catching reduced to dozen times.

2.2. Protected territories

2.2.1. State Natural Reservations

Today biological and landscape variety of Azerbaijan is protected to considerable extent thanks to existence of reservation system-protected natural reservations. They are related to the category I by IUNP classification. Reservations are scientific-research and ecology-enlightening institutions. On the territory of reservation any activity inconsistent with tasks and regime of territory protection is forbidden. In republic there are 14reservations with common area 191200 ha, that makes 2,2% territory of the country.

Reservation "Gyzylagach" is located on the south-west coast of Caspian sea within Gyzylagach gulf. It has an area 88,4 thous.ha including 62 thous.ha of water area. Territory of reservation covers the water area of Greater Gyzylagach gulf, northern part of Lesser Gyzylagach gulf as well as land areas adjacent to these lagoons. As a result of rising of Caspian Sea area of reservation land reduced to 2 times.

Reservation was created in 1929 aimed at protecting and reproduction of wintering and flight waterfowl, swamp and steep birds. Water, near-water and semi-desert natural complexes being the site of mass wintering of red book species of birds are the main protecting objects. 248 species of birds and 54 species of fishes are found in reservation.

Before collapse of USSR reservation was included into the list of water-swamp lands of international value of Ramsar Convention.

Reservation "Shirvan" was created in 1969 aimed at protecting and reproduction of gazelles, waterfowls as well as typical vegetative complexes of Shirvan lowland. Area of reservation is 25760 ha from them 4500 ha occupy lagoons. Natural complexes of semi-deserts of South-Eastern objects where inhabit the biggest gazelles population and water-swamp ecosystems (western part of Shorgel lake) are the main protecting objects.  

At present on the territory of reservation due to occupation of territory of republic cattle-breeding facilities of refugees are located. It led to decrease of areal and fodder supply of gazelle and threat of diseases spread typical for domestic live-stock. Oil-exploration and oil production is realized on the territory of reservation. At the same time one can observe contamination of reservation by oil products.

Reservation "Gircan" was created in 1969 aimed at protecting of landscapes of humid subtropics, ecosystems of relict forests of hyrcan type. Reservation is located in the forest belt of Talysh mountains  and Lenkaran lowland. It consists of two areas distant to 8 km. The basic mountain part of reservation occupies an area 2815 ha and covers slopes of Ulyasy ridge to 980 m height. Lowland part includes territory of 90 ha. Natural complexes of lowland and low-mountain forest belts of Talysh natural area are the main guarding objects. Flora of reservation contains 1900 species  among them 162 endemics, 95 of rare and 38 those being under threat of extinction. There are many endemic and relict species of fauna especially among land mollusks and insects.

2.2.2. State natural Reserve

Reserves are territories having a specific value for restoration of natural complexes or their components and for supporting of ecological balance. Any activity can be forbidden on the territory of reserves and their separate areas constantly or temporarely if it disagrees the purposes of reserves development or harm the natural complexes and components. More than 20 reserves function in Republic. 

Reserve "Lesser Gyzyl-Agach" was organized in 1978 (10700 ha) on the Lesser Gyzylagach gulf for protection and restoration of number of wintering, flight water-swamp and near-water birds including rare and those being under threat of extinction. It is directly border with Gyzyl-Agach reservation.

"Gusar" reserve was organized in 1961 (area 15000 ha) in Gusar region aimed at protection and restoration of number of hunting-industrial species of fauna and their location.

"Byandovan" reserve was organized in 1961 (area 30000 ha) on the territory of Saliyan and Karadag regions aimed at protection and restoration of gazelles number and waterfowl etc. Reserve borders with "Shirvan" State reservation.

"Glinyany Isle" reserve was organized in 1964 (area 150 ha) on the same name isle of Caspian sea near Apsheron peninsula aimed at protection of flight and wintering waterfowl colonies of seagull species and rookeries of seals.

2.3. Ecosystems

Ecosystems of the coastal strip are in three mediums: water, near-water and land. Water ecosystems are marine and fresh-water, the latter in its turn consist of fluvial and lake ecosystems. However fluvial ecosystems at present are intensively changed by economical activity of man and turned out into agrosenoz and inhabited areas ecosystems. On the whole up to 70% of territory of the coastal zone lost the primary natural quality and turned into anthropogenic landscapes: winter and all the year round pastures, hayfields, ploughed fields, plantations and gardens, transport arteries and populated areas.

2.3.1. LAND ECOSYSTEMS

Land ecosystems are presented by families of lowland forests, meadow steeps, shrubs, sandy and clayey semi-deserts and deserts. Seaside sandy desert stretching by narrow continuous-intermittent strip from Nabran set. on the north up to Lenkaran city on the coast south. Beyond it inside of continent there located meadow steeps of Shollar plain changing toward the south mainly by wormwood, wormwood-saline, annual-saline, saline-small-shrub deserts and semi-deserts of Pri-Caspian-Apsheron, Gobustan regions and South-Eastern Shirvan and beyond Kura river-mainly by semi-deserts by prevalence of wormwood-saline and wormwood-karagan-saline vegetation. Central part of Apsheron peninsula represents desert subjected to intensive anthropogenic influence covered by ephemeral vegetation with gabs of saline. On the south beyond the seaside sands there located meadow steep of Lenkaran lowland preserved by some areas among agriculture lands and inhabited areas.

Along periphery of desert-steep coastal strip lowland forests of Iberian (on the north) and Hyrcane (on the south) types are located there.

All land nature ecosystems were formed as a result of a long successive processes and at present are interrelated. Near existing and supporting by human anthropogenic ecosystems exert large influence upon them. 

2.3.1.1. Deserts and Semi-deserts

On the vast territory of deserts and semi-deserts vegetation is presented mainly by the following associations: wormwood, wormwood-saline, annual-saline, wormwood-ephemeric, wormwood-cereal (perennial cereals), ephemeric-ceareal, psammophitic, Cynodonetum dactylis, Limonietum caspian, Kochietum prostatae. Shrub type of vegetation is presented mainly by Tamarix eta, Rubuseta, Punicumeta Liciumeta spp. formation. Along channels and ditches there are mixed formations of some shrub plants-Phragmites, Typha, Salix, Tamarix, Crataegus, Mespilus, Prunus, Rosa, Rulus etc.

Saline and wormwood vegetation dominate in flora of deserts and semi-deserts.

Saline vegetation is developed in more numerous options than wormwood one. Halocnemetum and Kalidietum are related to saline deserts which are developed on more salted grounds and promote the formation of small-uneven landscape of plain areas. Halostachydetum formed by a large shrub Halostachys caspica is as well developed on even places and characterized by inclusions of 5-6 species of ephemers and ephemeroides. Suaedetum is formed by shrubs Suaeda microphylla and S.dendroides, which grow on the salted slopes of foothills and hills. Heather-shaped-saline desert (Salsoletum ericoides) is spread on the salted dry locations in Mugan steep. Formations of Salsoletum nodulosae were formed by small shrub Salsola nadulosa (S. gemmascens) and confined to salted foothills and mountain slopes of Gobustan. Salsoletum dendroides semi-desert formed by shrub Salsola dendroides along the occupied area is more spread and confined to less-salted grounds. Rich ephemeretum is found in gengiz and karagan associations. Besides they give numerous transitory mixed grouping with polynya, saline and "chal" variants (Alhadi, Glycyrriza etc). Dense bushes of Petrosimonia and Salsola crassa which are widely spread on the lowland are quite typical groupings. 

Artemisietum wormwood semi-desert developing on the saline grounds. Pure variant of Artemisietum is mostly spread but very often there are also transitory types, diffusely or complexly mixed with options of saline semi-deserts. Mixed variant of Artemisieto-Salsoletum dendroides, Artemisieto-Salsoletum ericoides, Artemisieto-Salsoletum gemmascens is spread in Central Aran. In foothills of Gobustan one can observe a mixed type of Artemisieto-Stipetum lessingiana and Artemisieto-Botriochloa ischaemum steppes. In all variants of wormwoodformation there dominate ephemers and ephemeroides Poa bulbosa, Eremopyrum orientalis, E.triceum, Anisantha rubens (Zerna rubens), Erodium cicutarium, Bromiss japonicus, Torularia contortuplicata, Medicado minima, M.coerulea etc. forming natural semi-desert landscape. The specified formations grow both on separate areas off sea coast and Pri-Caspian sands. At present the most part of these spaces was ploughed up and designed for agricultural. On the hill sands of seasidedesert there grow Artemisia, Elymus racemosus, E.giganteus, Convolvulus persicus, Tournefortia sibirica, Astragalus hyrcanus, A.igniarius, A.bakuensis etc, Tamarix Meyeri, T.ramosissina, T. hohenacheri, Juncus acutus, J.littoralis, Limonium caspicum, Holochnemum strobilaceum, Suaeda confusa, Halostadus caspica as well as such rare species as Convolvulus erinaceus, Stipa lagascae, Ammochloa palestina, Colligonum bakuense, Nitrata shoberi, Melilotus caspius, etc. In some places among sands there are cereals and cereal-sedge meadows with Aeluropus sp, Atropis, casitic and cereal-casitic meadows with Iris sp.

Desert and semi-desert spaces of the seaside zone are characterized by great variety of land mollusks and insects including relict ones. Among amphibian one can observe Pelobates syriacus Boett, Pelobytes caucasicus Boul, Bufo viridis Laur, Hyla savigni Audouin, Rana ridibunda Pall. Large number of reptiles, total 24 species and subspecies among of which the numerous is Testudo graeca L. Ophisops elegans Men, Eremias velox Pall and E. arguta Pall, Coluber Schmidti Nikoisky and C.ravergieri, Eirenis collaris Men, Malpolon monspessulanus Hermann and Vipera lebetina is concentrated here. Among red book ones Testudo graeca L. is known.

Ornitofauna of deserts and semi-deserts (including territories beyond the coastal zone) is presented by 370 species and subspecies of settled (111), flight-nesting (85), wintering (85), flight (69) and birds of passage (20), more 65% of which are waterfowl and near-water groups. Most part of species are nested only in anthropogenic landscapes. They are: Streptopelia senegalensis L. and S.decaocto Frivaldzky., Ciconia ciconia L., Apus apus L., Hirundo rustical L., and Delichon urbica L., Passet domesticus L. Deserts and semi-deserts are the places of inhabitance of such red book bird as Burhinus oedicnemus. Here Otis tetrax and valuable species of goose-shaped feed in winter time. Galerida crictata dominate by number, subdominant is Oenanthe isobelina. Density of birds population during nesting period is 410 species/km2, in winter-140 species/km2 . Use of semi-deserts for winter pastures decrease the number of nesting birds to 260 species/km2 and winter-increase to 650 species/km2 by prevalence of Sturnus vulgaris L., and  Alauda arvensis L. In collapses and ravines of this landscape density of nesting birds population is two times higher (1160 species/km2) than on non-eroded areas.

Mammals are presented by various species of insetivorous (7), cheiroptera (5), rodents (3), predators (10), rarely one can find Lepus europacus Pallas., Mustela nivalis L., Vormela., Sus serofa L., and among Red Book - Felis bibica.
"Shirvan" reservation occupies a specific place in faunal variety of desert (semi-desert) ecosystems where inhabit the recorded into the Red Book Gazella subgutturosa Gulbenstaedt.,Francolinus francolinus L., Otis tarda L., O.tetrak L., Haliacetus albicillaL., Aguila rapax Temm., Falconiclae peregrinus Tunstall., Falco cherrug Gray., Testudo graeca., Pelobates syriacus Boett.

2.3.1.2. Lowland forests

Lowland forests of Iberian type are located in the coastal strip of Shollar plain at the beginning by continuous massive then by stains among meadow steeps up to left-coast of Gudialchai river. In the frontal part of forests southward the Nabran village along the shore the salted sands with sandy vegetation stretches by narrow strip. Considerable areas of forests are subjected to stubbing up. In conditions of dry climate the basic role in the existence of these forests play near-surface location of ground waters and filtration waters of rivers.  

 Quercus Longipes, Q.pubescens., Caspinus caucassica., Alnus borbata., Populusd alba,P.nigra., with admixture of Ulmus foliacca., Acer campestre, A.lactum., Elacagnus angustipolia and some other rocks are the basic forest-forming rocks. Ever-green Periploca graeca, Smilax excelsa, Hedera Pastuchowii play the basic role. Underbrush  is presented by Corullus avellana., Crataegus monogyna, C.melanocarpa., Mespilus germanica.,Cornus mas., C.Australis., Ligustrum vulgare etc.

Forests are characterized by great variety of land mollusks, insects, amphibians and reptiles. Ornitofauna of forests of lowland and foothill strip is presented by 331 species and subspecies from which 90 - settled, 76 - flight-nesting, 53 - wintering, 100 - flight, 12 - birds of passage. During summer time within the composition of birds there dominate Frindilla cocleps., Luscinia megarhynchos Brehm and Parus major L., in winter time-Spinus spinus and Erithacus rubecula. Density of birds population during the year is 1130-1135/km2. Among the red boo birds one can find Phasianus colchicus L., Haliacetus albicilla L.
Mammals are presented by various species and subspecies of inse tivorous (6), cheiroptera (12), rodents (12), among ravenous mammals (total 9) - mainly wolf, badger, otter, rarely jackal, stone marten, and among artiodactyla-rarely wild-boar.

Lowland forest of hyrcane type with prevalence of Parrotia persica in the coastal strip preserved just on the area 90 ha, which is in the composition of Hyrcane State reservation. The basic territory of reservation is distant off shore and located in the foothills of Talysh mountains on the area 2900 ha, practically completely covered by forest. 

Lowland forest is characterized by development of iron-oak, oak-hornbeam-iron formation with admixture of Zelkova hyrcanica. Forests from iron tree are found with small areas. In forest there are many relict land mollusks, beetles, lizards and snakes. Hyla arforea is widely spread. Ornitofauna is presented by 378 species and subspecies of settled (103), flight-nesting (64), wintering (130), birds of passage (21). Among them approx. 70 species and 10 subspecies are marked only on this area. In summer time within the composition of bird dominate Fringilla coeleps., Luscinia megarhynchos Brehm., Riparia rustica L., Parus ater L., and in winter time-Sturnus vulgaris L.., and Alanda arvensis L. Density of birds population is 765 species/km2 in summer and 897 species/km2 in winter. For foothill of hyrcane forest-accordingly 1160 and 911 species/km2. Among red book species Ciconia nigra., Pandion haliaetus., Haliacetus albicilla L are known.

Mammals are presented by different species of insetivorous (8), cheiroptera (11), rodents (11), among ravenous mammals (total 9) mainly jackal, wolf, badger, otter, racoon, rarely by stone marten and among artiodactyla-wild-boar.

2.3.1.3. Anthropogenic ecosystems

Preserved lowland forests as well as a certain part of non-investigated desert and semi-desert landscapes of the coastal zone to a large extent preserved its natural structure while the rest nature landscapes-lowland meadows, meadow steeps and bushes, grass swamp either modified or completely transformed into various anthropogenic landscapes: winter and annual pastures, hayfields, lowland bushes and forests disturbed by stock pasture, ground roads - modification, land under different structures, grain, bobs, vegetable cultures, cotton plant, fruit and citrus gardens, tea and grape plantation, arterial communication - transformation. Virgin meadow vegetation is presented by rush, saline, cereal and "chal"-meadow formations and bushes-mainly Tamarix. Along the edges of ground roads grow so-called weed Alphagi, Salsola etc.

Modification and transformation of natural landscapes exert deep qualitative influence upon properties of location of various organisms depending upon character of economical activity of human being. So, large amount of harmful and parasitic species causing harm to agricultural lands and inhabited areas is added to species composition of mollusks and insects typical to natural systems (among of which and as a result of modification and transformation formed anthropogenic ecosystems).

Winter and annual pastures attract wolf and jackal and toward the south off Kura river and stripped hyena. Neophron percnopterus., Aegypius monachus., Gyps fulvus as well as Milvus mirgans., Corvidae., Larus canus L. fly from mountains to feed with offal of domestic animals.

In ruderal locations (embankment, pit, ruins) rodents and birds-Riparia riparia and Morops supersiliosus, M.apiaster burrowing holes. The latter are dominants by number in these biotopes. Old holes of these birds are used by Sturnus vulgaris L., Passer domesticus L., Oenanthe oenanthe.
Inhabited areas and other transformed landscapes are characterized by improvement of reproductive, protective and especially feeding conditions of birds, many rodents and some other animals. Here there is a small concentration of rodents and there is an additional feeding base due to garbage, residuals of feed-composition and seeds of cultivated plants. This is the main reason of sinanthropization of animals and increase of their number in the anthropogenic landscapes. Here get their food not only permanent inhabitants (invertebrate, birds, rodents, cheiroptera) but also a large number of temporary visitors.

Feed birds accumulations and some other animals frequently form feed association with domestic animals on the winter and all the year round pastures either temporary aggregation on the plough lands during sowing, seeds sprout, irrigation and harvesting in sites of fish catching. 

Density of birds population in various anthropogenic landscapes is not equal. In modified foothill forests this performance is during nesting time 778 species/km2 by dominance of Frigilla coelebs L., Parus major L., Sitta europea L., and in winter 1010/km2 by dominance of Parus ater L., Chloris chloris L., Parus major L. In modified foothill bushes density of birds population is 484 species/km2 on the nesting-there dominate Emberiza melanocephala Scopoli., Erythropygia galactotes Temm., Lanius cristatus L. and 627 species/km2 in winter- there dominate Cannabina cannabina L., and Emberiza calandra L.
In case of forests and bushes transformation into grain field common density of birds population falls to 628 species/km2 on the nesting by domination of Alanda arvensis L., and Emberiza calandra L. and to 478 species/km2 in winter by domination of Alanda arvensis., Emberiza cia L., E.citrinella L. on the vineyards this performance is the least: accordingly by periods 60 and 300 species/km2 by domination of Alanda arvensis., Coturinix coturnix L., Streptopelia turtur L., Anthus campestris L., Lanius minor Gm., Emberiza holtulana L.

Birds populations on the inhabited areas  and transformed forest areas is differed by abundance. Without planting trees and shrubs density of nesting population is 1070 species/km2 by domination of Passer domesticus L., Delichon urbica L., Sturnus vulgaris L., Columba livia Gm., winter-557 species/km2 (mainly-Passer domesticus L., Columba livia Gm., and Emberiza holtulana L.) is marked. In the planted settlements and surrounding them orchards density of bird population is similar with performances of appropriate forest complexes.

Anthropogenic landscapes of semi-deserts and steeps are populated by birds heterogeneously. Density of nesting population preserved in the low-lying shrubs is 1365 species/km2  (dominate Luscinia megarhynchos Brehm and Emberiza holtulana L.), in winter-780 species/km2 (dominate Erithacus rubecula L., Turdus merula L.,Troglodytes troglodytes hyrcanus). Cattle pasturage in these biotopes reduces summer population to 3 times (440 species/km2) by insignificant change of winter one. In winter pastures density of nesting birds reduces to 260 species/km2 (there dominate Galerida cristata L. and Oenanthe isabellina Temm.), and winter one-increase to 650 species/km2 by domination of Sturnus vulgaris L. and Alanda arvensis L. In cotton fields birds are actually not nested but in the irrigated fields their density is minimal-170 species/km2. In grain sowings one can find Melanocorypha calandra and Emberiza calandra L. In winter in the fields, ploughed fields, and deposits the dominate Alanda arvensis., Sturnus vulgaris L., Columbia livia Gm., and Corvus frugilegus L. In orchards on the nesting density of birds population makes 890 species/km2 (dominants-south nightingale and Pica pica L., subdominant-Streptopelia turtur L.), in winter-1400 species/km2  (dominants-Frigilla coelebs L., Parus major L., subdominants Garrulus glandarius L., Pica pica and Troglodytes troglodytes hyrcanus). In artificial afforestation on the nesting population is almost the same as in the gardens (more often one can find Passer hispaniolensis Temm., Streptopelia turtur L., Pica pica and south nightingale), in winter period it reaches to 725 species/km2 (there dominate Frigilla coelebs L., Troglodytes troglodytes hyrcanus., Emberiza schoeniclus L.). Population of nesting birds of non planted with tress and shrubs inhabited biotopes reaches to 750 species/km2 (dominants-Passer domesticus L. and Hirundo rustica L., subdominants-Galerida cristata and Sturnus vulgaris, subdominants- Larus ridibundus L., Corvus frugilegus and Corvus corone L.). In the planted with trees and shrubs inhabited areas in summer birds population reaches to-1470 species/km2 (dominants-Passer domesticus L., Hirundo ristica L., subdominant-field sparrow) in winter to 2130 species/km2 (dominants-Passer domesticus L., and Frigilla coelebs, subdominants-Galerida cristata, Parus major L., and field sparrow).

All possible constructions have a great significance as places of nest location. Nesting of more than 65 species were recorded among them directly in populated areas and constructions-31.

On the whole transformation of locations and the whole spectrum of factors changed by human being environment negatively influence upon birds first of all-upon ecologically specialized narrow-areal. As a rule these are attractive species for hunting. In conflict situations one can find some ravenous mammals. From the other hand anthropogenic processes positively influence upon many species mainly of small and middle sizes to a certain extent of sinanthropization. 

Amphibians inhabit on winter and all year-round pastures, agricultural lands and populated areas. These are mainly -Bufo viridis Laur., and B.Bufo L., Hyla arborea L., and H.savigni Audouin and Rana ridibunda Pall.).

Among reptiles all known species of tortillas, like Cyrtopodion caspius Eichw., Pseudopus apodus Pall., Gumeces schneideri Daud., Lacerta strigita Eichw., Eryx jaculus L., Natrix natrix and N.tessellata L. and majority of known in region species of  runners Coluber and Elaphe., Eirenis collaris Men., Telescopus fallax Fleisch., Malpolon monspessulanus Hermann., Vipera lebetina L. are spread. 

 Among mamals in the anthropogenic ecosystems there dominate various species of rodents and orthoptera (12 and 13 species accordingly).

Orthoptera are confined mainly to inhabited zones and orchaids. Among them are mostly spread Rhinolophidae hipposideros Bechstein and R.ferrumequinum Schreber., Myotis emarginatus Geoffroy and M.mystacinus Kuhl., Nyctalus noctula Schreber., Pipistrellus pipistrellus Schreber., P.nathusil Keyserling et Blasius., P.kuhlii Kuhl., Eptesicus serotinus Schreber.

Among rodents Glis glis L., which lives in orchaids, Rattus norvegicus Berkenhout and R.rattus L., Mus musculus L., Apodemus agrarius Pallas and A.sylvaticus L., Cricetulus migratorius Pallas., Meriones erythrourus Gray and M.blackleri Thomas., Arvicola terrestris L., Microtus arvalis Pallas and M.socialis Pallas are spread.

Among inse tivorous one can find Erinaceus concolor Martin and Crocidura guldenstaedti Pallas.

Lepus europaens Pallas and Sus scrofa L., make harm to plants, wolfs and jackals are enemies to domestic animals on winter and all-year-round pastures, foxes attack fowls, feed offal and get into inhabited points.

2.3.2. NEAR-WATER ECOSYSTEMS

Water-stagnant lands confined to gulfs, littoral locations, lakes shores and channels, delta of Kura river are related to near-water ecosystems. Water-stagnant vegetation growing on such areas is divided into two clases (see Appendix 14). Water (only water area of gulfs and channels), ruppia maritima, zosteraceae, lemnaminor, salvinia, ceratophyllum, lentibulariaceae, batrachium, rionii are related to the first class. The second class includes: phrogamites austrolis, thpho-lafifalia, bolboschoenus, scirpas, alisma aquatica, paspalium digitata, carex humilis-herbosa. Among underwater hydrophites the basic species of plants are Phragmites., Scipus., Typha and Carex. In the fresh-water Lesser Gyzylagach gulf there dominate Potamogeton pestinatus., Myriophyllum spicatum.

Near-water ecosystems are characterized by abundance of sea, fresh-water and land mollusks, land and water insects. Among amphibians one can find six species-Triturus vulgaris Laur., Pelobates syriacus Boett., Pelodytes caucasicus Boul., Bufo viridis Laur., Hyla savigni Audouin., Rana ridibunda Pall. 

Herpetofauna is presented by Mauremys caspica Gmel., and Emys orbicularis L., Lacerta strigata Eichw., Natrix natrix L., and N.tessellata Laurenti.

Ornitofauna of near-water ecosystems consists of 43 species of waterfowl and 106 of near-water birds. Among waterfowl 29 are related to wintering-flight, 5-flight and having flight population, 1-settled, 7-wintering-flight-nesting, 1 - birds of passage, and among near-water ones 2 - settled, having flight-wintering population, 24 - nesting on the flight, 4 - nesting (flight and not regularly wintering), 30 - only flight, 11 - settled, 5 - birds of passage, 15-wintering-flight, 10 - nesting-wintering-flight, 5 - flight-not regularly wintering. Among waterflow and near-water birds 44 species are the Red Book ones (see Appendix 13). The basic mass of waterfowl birds are Anas, Fulica atral., Larus. Density of bird population in winter time makes 700 species/km2 with domination of Larus. During snowfall number of birds increase to 3 times (1960 species/km2), and dominats are Larus, Fulica atral, Podiceps.

Mammals are presented mainly by insetivorous (3), rodents (3) and predators (8) species. Among inse tivorous one can find Crocidura guldenstaedti Pallas and C.persica Thomas., Neomys Schelkovnikovi Satunin. Rodents are presented by forest mouse (Apodemus sylvaticus L.) and black rat (Rattus rattus L.), keeping the shores of fresh reservoirs, water rat (Arvicola terrestris L.) and coypu or swamp beaver (Myocastor coypus Mollina).

Among the ravenous mammals in near-water ecosystems there live or hunt wolf (Canus lupus L.), jackal (Canus aureus L.), fox (Vulpes vulpes L.), bobcat (Felis chans guldenstaedt), badger (Meles meles L.), rare weasel (Mustela nivalis L.), stripped hyena (Hyena hyena L.) and otter (Lutra lutra L.). The last one is recorded in Azerbaijan Red Book.

The typical fauna of near-water ecosystems is wild boar (Sus scrofa L.), inhabiting in reed growths. Seldom the caspian seal (Phoca caspica Gmelin) comes to shallows of gulfs after the fish by small groups or separately.

2.3.3. Water ecosystems 

At present the fresh ecosystems of the coastal zone (river and lake) are changed intensively under the anthropogenic influence and practically transformed into the agrocenoses and systems of inhabitant areas with active economics.

Marine ecosystems represented by pelagic and benthic unions.

2.3.3.1. Pelagiale

The members of pelagic aggregation are vegetative (bacterio- and phytoplankton) and living (zooplankton, pelagic fishes, Caspian seal) organisms.

Bacterioplankton of water mass makes an active mineralization of organic matter of the allochthonous and autochthonous origin. Biomass of microorganisms varies horizontally and vertically depending upon the season (water temperature) and also upon the quantitative and qualitative composition of organic matter presenting in water. The organic matter is formed mainly by the river flows, sewage of towns and cities and industrial objects, oil contamination, outbursts of the underwater mud volcanoes, etc.

By-seasonal definition of the bacteria totality reflects the increase of their number in spring-summer period and decrease in autumn-winter period as well. In addition the seasonal changes are observed only in water layer up to 200-m depth. Generally the reduction of bacteria totality with depth is observed. 150-20-m deeper this index reduces in 2-7 times in comparison with the surficial layer depending upon the season.

According to data of 1988 in the shelf zone of the Middle Caspian (up to 100 m depth) the total number of bacteria is: 528 ths./ml in winter, 1115 ths./ml in spring, 2085 ths./ml in summer, 1150 ths./ml in autumn. At the same time the maximal number of bacteria is observed within 25-m depth. The quantity of saprophytic bacteria in 1 ml. of water reaches: 3 in winter, 221 in spring, 333 in summer, 209 in autumn. In winter the saprophytes are spread even enough in water mass. Their number in surficial and benthonic layers varies a little. At the same time the sharp increase of saprophytes quantity in the surficial layers, shallows especially is observed when little increase of temperature in spring. In addition the saprophytic bacteria react sensitively to quality and origin of the organic matter: in regions being far from the industrial waste the shallows are characterized by maximal content of microorganisms. The average value of the bacterial production in the shelf zone varies from 24 to 263 mg/m3 per day, and the bacteria biomass varies within 8-10 mg/m3 per day. Time of bacteria generation varies in wide ranges - from 10 to 63 hours. In winter the reduplication of bacteria number passes in 2.5 times slower than in summer, in the benthonic layers their reproduction passes more slower than in the surficial ones. The changes of the bacteria production and biomass take place mainly from the surface up to 200-m depth, lower they stay unchanged.

In the shelf zone of the South Caspian the total number of bacteria in seasons is in 1.5-2 times more than the same one in the Middle Caspian and practically doesn't fall 1 m./ml below. Besides it, there is an absence of sharp border in bacteria number in seasons, and zone of the bacteria maximum number is wider and takes nearly the whole line of 50-m depth. The dynamics of saprophytes development in the long-standing seasonal aspects is identical to that of the bacteria total number, and the changes of their average number is connected with the those factors which are typical for the bacteria general number. The quantity of saprophytes in 1 ml. of water varies in great ranges (depending upon the season, depth and place of determination): 11 to 600 in winter, 9 to 1740 in spring, 11 to 2120 in summer and 11 to 1371 in autumn. Generally, the sharp increase of the saprophytes during last 20-25 years is observed in the South Caspian. Moreover, the area with high number of saprophytes widens towards the open sea. In Baku Bay the bacteria total number (according to 1978) was 3600 ths./ml, and the quantity of saprophytes in 1 ml. exceeded 1900. It is connected with intensive enrichment of ate with the allochthonous organic matter. Waters of bay influence upon the surrounding areas in the south-eastern and the south-western directions for 15-20 miles.

The studies of 1976-1977 had distinguished 316 cultures of bacteria on Apsheron shore of the South Caspian. They are corresponded to the genus of Mycobacyerium, Mycococcus, Pseudomonas, Micrococcus, Sarcina, Planosarcina, Pseudobacterium, Bacterium, Chromobacterium, Vibrio and Bacillus. The bacterial cultures are represented by 76 species and 31 varieties, 34 species of them are cocci, 20 are spore bacillus, 17 are sporeless bacillus, 5 are microbacterial forms.

The average value of the bacterial production in the shelf zone of the South Caspian varies during a year from 34 to 105 mg/m3 per day, and biomas - from 32 to 188 mg/m3. Time of the bacteria generation is for 10 hours more on average than the same one in the Middle Caspian in all the seasons.

Phytoplankton is distinguished by scantiness of marine species and the predominance of the salt-water ones. Among 171 species of phytoplankton typical for Azerbaijan sector of the sea the leading role is belonged to the diatomic algae (Bacillariophyta), which are spread on the whole water area and their species composition is more various (75 species of 22 genus). Among them the genus of Chaetocerus is distinguished according to species variety, 16 species varieties and forms, 3 of them are endemics of the Caspian Sea. The second one is the genus of Thalassiosira, consisting of 11 species, varieties and forms, 5 of them are endemics. On the third place there are the genus of Coscinodiscus - 8 species, varieties and forms. Further on there are the genus of Melosira and Nitzschia - 6 species, varieties and forms. From the genus of Coscinodiscus the species of C.jonesianus and C.granii are more widely spread near Azerbaijan shore. Marine genus of Rhizosolenia artificially inhabited into the Caspian with 3 species must be pointed out especially. In the Caspian Sea it plays a great role (in particular, the genus of Rhizosolenia calcar-avis), it is a dominant making 75-90% of the whole biomass of phytoplankton and develop significantly on the whole water area, sometimes making a "flowering" of water. The genus such as Actonocyclis, Sceletonema, Thalassionema are represented by small number of species, varieties and forms. But they are widely spread. Some of them develop all the year round and play a great role n sea life. In the coastal zone of the sea and the islands of Baku archipelago the benthoplankton and benthonic species of genus of Grammatophora, Achnates, Campylodiscus, etc. developing in plankton in great volumes play a special role.                          

The second one according to meaning are blue-green algae (Cyanopyta) represented by 55 species and forms of 13 genus. The family of Oscillatoriceae is represented in plankton with more sorts. Here the genus of Oscillatoria is distinguished according to species variety. 

Unlike blue-green algae the peridiniales are the native inhabitants of the Caspian and represented by 23 species, varieties and forms of 9 genus. In addition according to biomass abundance they take the second place after the diatomic ones. Prorocentrum cordata is corresponded to wider distributed species. It is one of the dominants vegetating in mass from spring to autumn. During a mass development of Rhizosolenia calcar-avis the role of Prorocentrum cordata decreases. Prorocentrum scutellum, Pr.micans, Glenodinium, caspicum, etc. observed on Azerbaijan shore by separate spots are corresponded to the accompanying species. 

The group of green algae (Chlorophyta) is represented by a little number - 15 species, varieties and forms of 8 genus which have an insignificant development. On the freshened areas there are Pediastrum simplex, P.boryanum, Scenedesmus quadricanda, etc. Ulotrix algae - Binuclearia lauterbonii have more wider distribution in plankton.

Golden (Chrysophyta) and euglenic (Euglenophyta) algae near Azerbaijan shore are represented (each group) by 2 significant species and have an insignificant distribution.

The phytoplankton distribution (on number and biomass) on the seasons is unequal and reaches its peak in summer-autumn months. As results of studies of 1975-1976 the phytoplankton biomass in the Middle Caspian varied from 0.013 g/m3 in winter to 0.422 g/m3 in summer and 0.741 g/m3 in autumn. In the South Caspian the biomass increased from 0.155 g/m3 in winter up to 0.929 g/m3 in summer. The data correlation on long-standing changes of the phytoplankton biomass in the period of lower (1974-1975) and high (1991-1999) sea level had revealed the scariness of algae number and biomass. It is associated with increased contamination of the Caspian, especially with oil products, it leads to intoxication of living organisms and death of algae steadfast to contamination. On the background of the general reduction of number and biomass of phytoplantkon Rhizosolenia calcar-avis and Prorocentrum cordata keep their leading position dominating in sea about 50 years.

Zooplankton. The main fund of zooplankton providing the fish population of Azerbaijan sector of reservoir is constant practically, and consists of 40 species and subspecies. Their representatives are observed regularly in planktonic samples. 

The main part of zooplankton are the species of the caspian origin.

Three complexes of organisms are distinguished in distribution of various species of zooplankton in the Middle and South Caspian. They inhabit:

· shallow coastal zone up to 50-m depth;

· the central chalistic zone with depths 150-300 m;

· the intermediate zone with depths 50-150 m.

The typical species of zooplankton of the coastal zone are - Calanipeda aguae dilcus, Acartia clausi, Heterocope caspia, Podonevadne camptonux, P.angusta. The presence of numerous larvas of the benthonic organisms it typical for spring and summer plankton of the coastal zone. In spring over 50% of total biomass of the plankton is formed by larvas of Balamus and larvas of Mollusca in summer in the Middle and the South Caspian as well.          

The dominating species of the central chalistic zone are Eurytemora grimmi, E.minor, Limnocalanus grimaldii and mysides - Mysis caspia, M.macrolepsis, Paramysis baeri. The inhabitants of this zone make a daily vertical migrations. The daily vertical migration of zooplankton is depended mainly upon the season ands light day duration. The light factor is the determining one in zooplankton distribution.

The intermediate zone has a mix composition of population. Here the species of the shallow and the central, chalistic zone are observed. According to biomass there is a domination of Eurytemora grimmi and E.minor.                                                                                  

On the western shore of the Middle and the South Caspian there is a domination of Cladicera according to species number in zooplankton - 55-65% of the species total number. By the quantitative development the predominating group is Copepoda forming 75-90% of the zooplankton total mass. Among Copepoda the dominating species are Eurytemora grimmi, E.minor, Acartia clausi, Calanipeda aguae dilcus, Limnocalanus grimaldii which are observed in all; seasons. 

Among Cladicera the following species Podon polyhemoides, Podonevadne trigona, P.camptonyx macronyx, P.camptonyx podonoides, Evadne anonyx producta, E.anonyx deflexa, etc. can be frequently observed.  

The anthrpogenic contamination of the sea influence harmfully on hydrofauna, including zooplankton. In this connection on the western shore of the Middle and the South Caspian zooplankton is distributed unevenly. In the very contaminated region from Sumgayit up to Shakh Dili the plankton biomass is lower than in the clean zones of Samur and Lenkaran. According to materials of observations (1975) in the region of Pirallakhi is. the zooplankton biomass was only 137.7 mg/m3, in clean waters of Derbent it was 137.7 mg/m3. In the South Caspian in the contaminated region near Shakh Dili the zooplankton biomass was 63.4 mg/m3, in clean zone of Lenkaran - 195.5 mg/m3.

Analysis of long-standing data on the zooplankton study for period of 1974-1999 generally reflects a tendency of increase of biomass and zooplankton specific variety as well in the Middle and the south Caspian. The specific composition of zooplankton had been added by species of Acartia clausi, new for the Caspian, it had been discovered in summer 1982 on the western shore. Further on it had inhabited widely on the whole South Caspian and became a dominant in some seasons. The increase of zooplankton species composition in 90s had been caused by species from suborder Harpacticoida and Cyclopoida not determined earlier, and the fresh water forms as well. The plankton biomass in the Middle Caspian had increased from 2.2 g/m3 in 70s up to 3.1 g/m3 at present, in the South Caspian from 2.8 g/m3 up to 6.0 g/m3 accordingly.

Probably, the increase of total biomass of zooplankton and its specific variety together with favourable hydrological-meteorological conditions is also associated with noticeable reduction of the anthopogenic contamination and significant increase of the Caspian Sea level.

Ichthyofauna. All species of herrings, sprats, silverside, mullets, shemaia, pipefish, white sturgeon, asp and pelecus are corresponded to the pelagic fishes. Sprat, mullet, silverside, pelecus, shemaia, pipefish, some herrings feed with zooplankton (which in its turn consumes up t 37% of total biomass of phytoplankton), partially with phytoplankton and the benthonic organisms, sometimes with fish youths. The rest pelagic fishes, and the caspian seal as well, are the predators feeding mainly with sprat, herring, silverside, goby, other small fishes and fish youths. The majority of fishes inhabit in the coastal zone up to 50-75-m depth, but the herrings can migrate to 10-13-m depth, and some sprats (anchovy and big-eyed shad) - up to 200 m. The specific composition of the pelagic fishes is nearly equal with the benthonic ones, but the pelagic fishes predominate according to biomass (sprats especially).                                 

2.3.3.2. Benthal

Benthal ecosystem consists of benthonic bacteria, phyto- and zoobentose, and the benthonic fishes as well. Hereinafter the water vegetation and organisms overgrowing on mobile and stable objects of the anthropogenic origin, i.e. periphyton are corresponded to the benthonic formations.

Microflora. The totality of bacteria in benthonic ground of the Middle Caspian shore varies in wide ranges - from 0.2 to 8.7 mlrd./g of wet ground. Moreover, in winter period their number is minimal. In all seasons the number of bacteria (except Samur section) increases from the shore to open sea (50-10-m depth). At the same time there is no interrelation between the ground type and bacteria number in it. The minimal quantity of bacteria in ground of the shallows from Sungait up to Pirallakhi is. (from 210 to 600 m./g during a year) is associated with the negative influence of the industrial waste. The maximal index of Samur section (3.7-8.7 mlrd./g) is explained by the river flow influence.

The number of saprophytic bacteria varies upon the seasons, depths and areas similar to changes of the bacteria total number and varies within 54-2840 ths./g during a year.

The total number of bacteria in grounds of the South Caspian shore varies on seasons within 2.6-5.6 mlrd./g on average. The number of bacteria in winter is 2 times and 1.7 times less than in summer. The great variations of the bacteria number on seasons are observed in the coastal zone with exception of 10-m depth of Shikh section and Kura river mouth. In the region of Shikh section the influence of organic matter of the allochthonous origin is expressed in the opposite action to that is observed in zone of Kura river mouth - 1.7-2.1 mlrd./g (the minimal index of the coastal zone of the South Caspian) accordingly as compared with 9.6-13.3 mlrd./g (maximal index).

Number and distribution of the saprophytic bacteria, their seasonal changes are similar to dynamics of the microorganisms' total number change. In addition the total number of saprophytes of the present zone is maximal for the Caspian Sea and varies within 0.32-10 m./g during a year.

Microphytobentose is represented mainly by blue-green (60 species, represented by 67 forms) and diatomic (155 species, varieties and forms) algae, consisting of numerous and various species of different ecology. Bluish-green algae are corresponded to two classes (Chroococcophyceae and Hormogoniophyceae), the leading place takes Hormogoniophyceae, the family of Oscillatoriaceae has the most variety. Diatomic algae are corresponded mainly to a class of Pennatophyceae with exception of some species from order of Discodales of class of Centrophyceae. The genus of Oscillatoria Vauch., Lyngbya Ag. (Cyanophyta) and Nitzschia Hass., Navicula Bory (Bacillariophyta) differ with special richness of species taking a leading place in sea microphytobenthose near Azerbaijan shore. But though these genus are represented by great number of species most of them don't reach a significant development. More rich and diverse Cyanophyta are represented in zone of splash and on small depths and rocky substrate and hydrotechnical constrictions where they develop richly, especially in summer-autumn period.

The presence of oils and oil products reflects negatively on the microphytobenthose. The system studies of the production number and biomass of microphytobenthose has not been carried out up to now.

Macrophytobenthose. The genus of Enteromorpha, Polusifonia and Cladophora are richer according to species number among the known algae-macrophytes (51 species, 1 subspecies and 1 form) in Azerbaijan sector of the sea. Sea flora is corresponded to marine-salt-water one with the predominance of red algae over the brown ones, it shows warm-water regime of the Caspian Sea.

The phytozenose of green algae Enteromorpha linza and E.clathrata is spread on the seashore near Nabran settlement, in zone of splash.

Further on, in Prigilyazi region the stones and ridges in zone of splash are covered with green algae Enteromorpha linza, and near the water-land border ater and lower there is Cladophora vagabunda with mix of red algae Ceramium elegans and Laurencia caspica. On the depth of 1.5-2.5 m on stones there are associations of red algae Ceramium elegans and Laurencia caspica, in the lower stage there is another red algae Lophosiphonia obscura, partially the algae can be covered with Ceramium elegans + Enteromorpha prodifera and Enteromorpha clathrata, on the depth of 6-7 m - Dermatolithon caspicum; on the depth of 8.8 m  - Laurencia caspica + Ceramium elegans + Dermatolithon caspicum, on the depth of 8-12 m one can observe Acrochaetium thuretii if the substrate is rocky.     

In region between Gilyazi Dili cape and Shakh Dili cape (island and banks of Apsheron archipelago also included) there are favourable conditions for settlement and development of algae. It is revealed not only in enrichment of specific composition, but in widening of line of algae settlement up to 15-m depth and in increase of dominating form up to 10 and more. More luxuriant development of algae is observed on depth 0-8 m. All these is explained by increase of water limpid, strong cut of coastal line, existence of numerous banks, ridges, source of desalinization unsignificant in comparison with the previous regions. Pringsheimiella scutata, Enteromorpha flexuosa sub.sp.biflagelata, laurenciocolax polyspora had been discovered only in this region. 

Saprobic forms such as Enteromorpha compressa are developed mainly in insignificant quantities on bottoms contaminated with living-municipal waste. 

Sea sector from Baku Bay to Kyur Dili cape is characterized by abundant enough development of algae due to numerous outcrops of rocks grounds and high enough thermoregime and water limpidity. In addition there is a nearly absence of desalinization sources. Here the abundant development of algae on depth 0-14 m is observed. More better they develop on depths 0-3.5 m. Enteromorpha prolifera, E.flexuosa, E.clathrata, E.linza, Claetomorpha aerea, Cladophora serices, Cladophora vagabunda, Acrochaetium thuretii, Dermatolithon caspicum, Ceramium elegans, Plysiphonia caspica, P.elongata, Lophosiphonia obscura, Laurencia caspica grow in a great quantity. The genus of Callithamnion kirillianum is met only in this region.      

From Kyur Dili cape up to Astara the coastal line is relatively straight (except Gizilagach gulf) with presence of sandy grounds or with ooze mixture. All these make unfavourable conditions for development of algae-macrophytes on this sea zone. So, the growths of algae-macrophytes are confined mainly to the shallow gulf closed from all-directed winds by Kyur Dili cape, mainly these growths are formed by chara algae Lamprothamnus alopecuroides which is the only mass form of this region. Brown algae are absent in this region.

High water vegetation near Azerbaijan shore is represented by some species: Zostera noltii - sea grass, Potamogeton pectinatus - combed rdest and Ruppia maritina - marine ruppia. From them only sea grass plays a significant role in sea life forming in some places of the western shore the considerable growths. These growths form underwater landscapes being the shelter for numerous invertebrates and fish.

In particular, between Pirallakhi is. and Kyur Dili is. on sandy, sandy-shell and sandy-oozy grounds there are sea grass growths on 1.5-5-m depth. More thicker growths are observed on the area from Sangachal cape up to Bandovan cape. Here zostera covers a bottom by wide spots taking significant areas. Here the flowering plants of combed rdest and marine ruppia are observed in some places. 

A considerable quantity of sea grass is observed in Gizilagach gulf, rdest and ruppia are also observed here but in more quantity.

Microzoobenthose of Azerbaijan sector of the Caspian Sea consists mainly of infusoria (Ciliophora), foraminifers (Foraminiferida) and ostracoda (Ostracoda), the role of other groups (Nematoda, Turbellaria, Heliozoa, Nemertini) is insignificant.                

The representatives of 15 orders of infusoria (Karyorelictida, Prostomatida, Haptorida, Pleurostomatida, Trichostomatida, Colpodida, Synnymenida, Nassulida, Cyrtophorida, Hymenostomatida, Scuticociliatida, Peritrichida, Heterotrichida, Oligotrichida, Hypotrichida) - altogether 439 species had bee found in the Caspian Sea. From them 305 species had been pointed out in microbenthose, 172 species in periphythone and 135 species - in plankton as well. According to the species number and quantitative type of infusoria the richest part of the sea is the western part of the Middle (199 species) and the South (223 species) Caspian. 129 species of them are common for both water areas. The minimum development of infusoria is found in the coastal medium- and fine-grained sands where 289 species had been found on number 5-6 m./m2. In other types of sands the average quantity of infusoria exceeds 2 m./m2, but oozy grounds are more scanty - 2-5 ths./m2.

Vertical distribution of infusoria according to sand types is also different. Their maximal number (6-8 m./m2) is typical for 0-4-cm layer. With the depth increase there is a scantiness of species and infusoria number. The coarser the sand then the more depth of infusoria penetration as well as depth on which high indices of microorganisms number are observed.

Among the periphythonic infusoria the most number had been established on the western shore of the South (125 species) and the Middle (106 species) Caspian. Moreover, 90 species are common for both water areas.

Three maximums in development of infusoria microbenthose falling to spring, summer and autumn lots had been pointed out, with maximal development in summer. Generally, on depth 0-15 m the quantity of species and infusoria number is higher than on 25-100-m depths. It is explained with oozed sand, deterioration of bottom enlightenment degree and water temperature decrease. In winter with temperature decrease the density of infusoria in all ground layers reduces, and the day and night maximums of the number became less distinct. Generally, infusoria fauna has a cosmopolitan character, and in spite of low water salinization, consists only of marine species.

Foraminifers inhabit mainly in the sea benthose and divided into two groups. 12 species widely spread in Azerbaijan sector of the sea are corresponded to the first group. They are as follows: Ammobaculites neobeccarii caspica, A.verae, Cornispira minuscula, Elphidiella broizkajae, Florilus trochospiralis, Miliammina fusca, Retroelphidium shochinau, R.caspicum, Spiroplectinata perexilis, Birsteiniolla macrostoma, Ovammina leptoderma, Hemisphaerammina sp. Species spread only in the South Caspian and the southern part of the Middle Caspian are corresponded to the second group: A.exiquus contractus, Ladammina polystoma caspica, S.risillus, Trichohyalis aguayoi, H.tenuicutis. The areal of foraminifers of the first group covers the coastal shallows and bears sharp variations of temperature and saltiness. More halo- and thermophilic species are corresponded to the second group. Among them the numerous are Trichohyalis aguayoi which is spread on depth up to 15 m. The maximal depth of foraminifers distribution is 60 m. Generally, among foraminifers the mass subspecies is Ammobaculites neobeccarii with number up to 9000 specimens per 10 cm3 of ground.

Among the ostracodes on the western part of the Middle Caspian there had been revealed 21 species, and 4 species on the South Caspian. The dominating one is Cytherissa informis Faradew, then Cyprides littoralis, Leptocythere crispata, Cytheromorpha fuscata, Eucypris inflata, Hemicythere sicula, Cyprides eittoralis, etc. According to biomass ostracodes form 2 maximum in the Middle (10 m and 50 m) and the South (50 m and 100 m) Caspian as well. For the majority of ostracodes the inhabitant zone spread up to 105-m depth. In regard to grounds the ostracodes biomass forms 2 maximums: the first one - on soft grounds (0.048 g/m2), the second one - on shelly grounds (0.04 g/m2). On the oozy-shelly ground the ostracodes biomass is minimal - 0.015 g/m2.

Macrozoobenthose of the Caspian Sea is represented by 16 groups and 306 species of the benhtonic animals, from them (according to studies materials of 1989-1991) 96 species inhabit in Azerbaijan sector of the Middle Caspian and 55 species - of the South Caspian as well. They are, mainly the mollusks (Mollusca), making 70-75% of macrozoobenthose biomass, and also the cankerous (Crustacea), worms, hydroids (Hydrozoa), Briozoa, sponge (Spongia), chironomides (Chironomidae).

The main mass of mollusks are Abra ovata, Dreissena rostriformis, Mytilastes lineatus, Cerastoderma lamarcki. From the cancerous there is a prevalence of balanus (Balanus improvisus), amphipodes (Amphipoda). Nereis diversicolor and Hypania invalida are widely spread among the worms. The species composition of the macrozoobenthose of Azerbaijan sector of the sea is given in Appendix.

In Azerbaijan part of the Middle Caspian according to species number the first place is taken by cankerous - 60%, mollusks are on the second place - 28%, 12% falls to the lot of the rest species. The main biomass of the benthonic animals is concentrated on depth up to 50 m, reaching its maximum in interval of 25-50 m. It is explained by favourable ground regime (ooze with shells). The seasonal changes of biomass are characterized by minimal values in winter, the gradual growth in spring-summer period and reduction of biomass from August to October. In all seasons mytilastes, abra, dreissena and nereis predominate according to biomass. According to data of 1976 the average mass of the benthose in the western part of the Middle Caspian was 155.8 g/m2.

In Azerbaijan sector of the South Caspian the cankerous - 66% and mollusks - 21% predominate according to species number. The biomass distribution on depths and seasons differs little from such on the Middle Caspian. But the main biomass is concentrated on depths up to 25 m. In addition in all seasons mollusks dominate there - dreissena and abra among them. Balanus and crab predominate among the cankerous, worms take the third position according to biomass. According to data of 1989-1991 the benthose mass varied within 35.5-68-98 g/m2. The average biomass of benthose in 1991 was 47.56 g/m2 with number of 1438 specimens/m2.        

Ichthyofauna. Sturgeon, stellate sturgeon (sevruga), sterlet, barbel sturgeon., salmons, roach (Caspian roach, Black sea roach, Scardinius erytrophthalmus), bream, carp, pike perch, (golden) european carp, all kind of gobies and Benthophilus are corresponded to the benthonic fishes. Sprats, small herrings, gobies, Benthophilus, fish youths are feed for ravenous fishes (stellate sturgeon, salmons, pike perch). Sturgeon and barbel sturgeon are the benthonic organisms and fishes. The rest species are the main consumers of the benthose, partially eating plankton. The main part of fish inhabits in the coastal zone, but gobies can come up to 600 m down.

2.4. Trophic aspects

According to feeding the living organisms of the coastal zone are divided into the primary producers of organic matter, its consumers and reducers.

The producers of the caspian ecosystem are mainly algae (phytoplankton and phytobenthose). Herbivorous invertebrates, the majority of fish youth and some adult fishes, testudines, birds are corresponded to the consumers of the first order; the consumers of the second and the next orders are such zoophagous as ravenous invertebrates; catfish, pike-pearch, pike, sturgeons, etc. from fishes; water snake from amphibians; cormorants from birds; caspian seal from the mammals.

The producers of the near-water ecosystems are algae and higher plants. The later are subdivided into two classes of formations - amphibian and water. The consumers are a complex animal kingdom beginning from zooplankton, herbivorous invertebrates and vertebrates and completing with ravenous and parasitic species. 

The main reducers of water and near-water ecosystems are detritus bacteria and fungus.

The producers of the land ecosystems are the higher plants, producing the primary organic production from non-organic matters. Concumers-phytophagous from the invertebrates and animals exist by the primary production making the secondary production at the same time. The consumers-zoophagous of various orders feed with the secondary production. All the macroconsumers partially return the nutritive into the environment as waste of living processes. But the main reducers are the corresponding bacteria and fungus. 

Fishes are represented by marine and fresh-water species having the following fodder supply: 

Gobiidae - cankerous, mollusks, fish youth

Stizostedion - small fish, cankerous, plankton

Atherina mochon Eichwald - plankton, benthose, insect larvas, young fish  

Syngnathus migrolineatus Eichwald - planktonic crayfishes

Anguillidae anguilla L. - mollusks, insect larvas, cankerous

Gasterosteidae - insect larvas, benthonic organisms, small cankerous, worms, roe and young fish 

Silurus glanis L. - fish, insect larvas

Gobitidae - roe and young fish, water insects, sometimes diatomic algae 

Cypriniday - cankerous, mollusks, worms, algae, insects and their larvas, roe, young fish, vegetative detritus, seeds and fragments of plants, including Aspius aspius taeniatus Eichwald - fishes only

Esox Pucius L. - cankerous, fish, frogs  

Salmonidae - sprats, silverside, herring youth, cankerous  

Clupeonella - small cankerous, mollusk larvas, roe and young fishes

Anoca - cankerous, fishes (sprats, silverside, gobies, herring youth and youth caught in thick net)

Acipenseridae - cankerous, worms, fishes; including Huso huso L. - fishes only 

Caspiomyzon wagneri kessier - organic matters, smallest organisms, meat of live and dead fishes

The main acclimatized species have the following fodder supply:   

Carassius carassius L. - zooplankton, zoobenthose, rare vegetation 

Gambusia affinis Boejardet Girard - insect larvas, roe and young fish

Liza - cankerous, mollusks and their larvas, ooze  

Amphibians feed mainly with various invertebrates including the pests. Very seldom there are various kinds of grassy vegetation in their fodder supply. The fodder supply of amphibians living in the coastal zone consists of:   

Triturus vulgaris Laur. - the majority of bad insects and their larvas

T.cristatus L. - earthworm, mollusks, insects and their larvas, roe of amphibians and cankerous, the cases of cannibalism had been observed sometimes

Pelobates syriacus Boett. - insects, mollusks, earthworms  

Polebytes caucasicus Boul. - various invertebrates

Bufo viridis Laur. - non-flying forms of land invertebrates, mainly bugs, caterpillars, bedbugs, ants

B.bufo L. - majority of bad insects, spiders, ants, slogs, caterpillars, earthworms   

Hyla arborea L., H.savigni Audouin - various insects mainly flying forms

Rana ridibunda Pall. - various insects, sometimes nestling of small birds, mouse-like rodents, tadpoles, fish youth   

R.macrocnemis Boul. - flying insects

Reptiles of the coastal zone distinguish with great variety of species and feed with vegetative and animal food, exactly:

Testudines - lush grassy vegetation, sometimes mollusks and insects (Testido graeca L.) - insects, tadpoles, cankerous, frogs, fishes, algae, sedge, fruits (Mauremys casrica Gmel. and Emys orbicularis L.).

Sauria - the majority of species feed with insects, caterpillars, other small invertebrates, besides Cyrtopodion caspius Eichw - scorpions, phalanx, spiders, wood louse, small lizards, Stellio caucasius Eichw - plants, Pseodopus apodus Pall. - nestling, small rodents, Andius fragilis L. - earthworms, mollusks    

Serpentes - feed with very various animals: from worms, mollusks and insects to fishes, birds and rodents. All snakes hunt after living bag (quarry) swallowing it whole. The feed ration depends upon snake size and changes very with age: young snakes feed with small invertebrates, but the adult ones - with vertebrates. Only small species feed with worms, insects and other invertebrates all life around.

Birds of the coastal zone are characterized by great quantity of the subspecies variety mainly by migrating and wintering species and subspecies. The local birds make fewer a third of species and subspecies observed in region. Fodder supply of birds is very extensive and includes various vegetative and animal food, and also the waste and remnants of food products. Fodder supply of birds of the coastal zone consists of:

Podicipediformes - water insects, mollusks, small fish, sometimes water plants

Pelewcaniformes - small and middle fish

Ciloniformes - frogs, tadpoles, near-water invertebrates and amphibians

Phoenicopterus rose us Pall. - small mollusks, water invertebrates and cankerous, one-celled algae

Anseriformes - water and near-water vegetation, small fish, water invertebrates, ooze

Falconiformes - fish, webbed, rodents, frogs, snakes, lizards, big insects, small and middle birds, small animals, rabbits, foxes, carrion  

Galliformes - young shoots, buds, flowers, seeds and leafs of various plants, cereals, beans, fruits, berries, insects, caterpillars, worms

Gruiformes - insects, worms, mollusks, seeds of plants, water plants, small fish 

Charadriiformes - insects and their lavras, land and water invertebrates, mollusks, small cankerous, and the family of Lariidae - young fishes, small fish, rodents, birds and their eggs, food waste

Columbiformes - insects, seeds and shoots of plants, food waste  

Coculus canorus L. - insects

Strigiformes - mouse-like rodents, rabbits, small birds, rare insects and lizards

Caprimulgus europacus L. - night insects

Coraciformes - insects, worms, lizards, small rodents

Piciformes - insects and their chrysalises, plant seeds 

Passeriformes - insects, worms, seeds, berries and fruits of plants, mollusks, and the genus of Corvus - bird eggs, nestling, small birds, rodents, frogs, lizards, fish, carrion, food waste

According to feed character the mammals of the coastal zone are divided into omnivorous, herbivorous and carnivorous. The theriofauna is represented by 7 orders, which are characterized by the following fodder supply:

Insectivora - animal fodder, especially insects and their lavras, and also the earthworms, mollusks, toads, lizards, snakes, small birds, mouse-like rodents, fruits, plant shoots, cereals

Chiroptera - majority of bad insects   

Lepus europacus Pallas - seeds and shoots of plants, fruits, berries, vegetable and melon cultures

Rodentia - grass, seeds, cereals, nuts, chestnut, acorns, fruits, berries, young shoots, bulbs and roots of grassy plants, melon cultures, insects, bird eggs, nestling, and the genus of Rattus - fish, mollusks, carrion, food waste, fecal

Carnivora are represented by all the families with exception of civets use the following food:

Canis aureus L. - birds, mammals (rabbit, coypu, mouse-like rodents, weasel), plants, carrion

Canis lupus L. - wild and domestic ungulates, rabbit, mouse-like rodents, fish

Vulpus - mouse-like rodents, insects, birds, reptiles, plants, rabbit, coypu

Martes - mouse-like rodents, squirrel, small birds, big insects, various vegetation

Meles meles L. - worms, insects, mollusks, small vertebrates, bird eggs, mouse-like rodents, various vegetation

Felis silvestris Schreber - mouse-like rodents

F.libyca Forster - coypu, bids, mouse-like rodents

F.lynx L. - ungulates, rabbit, mouse-like rodents, birds     

Pinnipedia - Caspian seal (Phoca caspica Gmelin) - small and middle fishes, cankerous

Ungulates are represented by three families - pig (wild boar), deer (roe deer) and hollow-horned (gazel), their fodder base is:

Sus serofa L. - acorns, nuts, roots, tubers, seeds, fruits, berries, shoots of cereals and melon cultures, lavras and chrysalises of insects, bird eggs, nestling, carrion

Capreolus capreolus L. - various grasses, leafs and shoots of bushes and trees     

Gazella subgutturosa Gulbenstaedt - semidesert and desert grasses

Acclimatized species have the following fodder supply: 

Myocastor coypus Mollina - near-water vegetation, insects, bird eggs

Procyon lotor L. - small vertebrates, bird eggs
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3. SOCIAL-ECONOMICAL ENVIRONMENT

3.1. Demography

3.1.1. HISTORICAL REVIEW

Coastal zone is characterized by long-standing history of human living. Here ancient monuments of long stages of culture development starting from Paleolithic (ancient stone age) including Neolithic (new stone age), eneolithic (copper-stone age), bronze and iron epoch. Ancient rock carvings of Gobustan were created 14 15 thousands years ago. In different epochs territory of region or its various parts were in the content of azerbaijanian states like Manna, Midia, Atropatena, Albania, Arabian khalifat, Sefedides, Shiravanschakh, Afshar, Adzharov as well as empire of sasanides empire of great Seldjuks. At the beginning of XIX century Northern Azerbaijan was captured by ussia and just in 1992 after collapse of USSR gained its state independence.

During all periods of history of coastal zone represented territory through of which passed migration of various people and tribes mainly in the direction of the north-south and south-north. The given factor reflected on the population living there differentiating by its polyethnicity. During the period before XIX century the main mass of population were Azerbaijani Turkish, among of which Force, Arabians, Jewish were settled by compact groups. In mountains of Great Caucasus considerable percent of population were Lezgins as well as small peoples of caucasian group-khynalgyl, budug, kryzy etc, and in Talysh mountains-talysh. 

Starting since 30s of XIX century commenced a purposive settling of territory by Russians and Ukrainian settlers a bit later-by Armenians. To the end of XIX century - beginning of XX century coastal turned into important trading-commercial region of Pri-Caspian mainly owing to scaled oil production and processing as well as development of offshore and onshore cargo-transportation.  During the period of Soviet Power economics and social infrastructure of region was intensively developed. Favorable natural-resource factors stimulated demographic growth and promoted the development and formation of social-economics space of recent economic-geographic regions differentiating from each other by character of territorial-production complexes, infrastructure, and natural resources. 

3.1.2. POPULATION

Coastal zone is considered to be the most densely populated territory of Azerbaijan Republic. According to data of the recent census 1999) 3978,5 thousands of people or 49,8% of population (not accounting refugees, forced migrants and season migrants) live here. The most density falls to Apsheron peninsula and Lenkaran lowland-accordingly 833,5 and 160 men per 1 km2 by average density of population of coastal zone 120,4 men per 1 km2.

General regularity of population location is its historical correspondence (in general and by density settlement) to the lower part of the Caspian coast, river valleys, railway and motor-road arteries connecting the economical-geographical regions between each other and the state country - Baku city as well.  At the same time 53,8% of population is living in three large cities-Baku, Sumgayit, Ali-Bairamly, and 13,4% in other cities and suburban.

Due to a high density of population and low number of areas suitable for agriculture use per head falls to 1,4 ha (minimal performance 0,34 ha) of lands.

In the recalculation on the whole population of coastal this performance decrease to 0,46 ha, that for 33% is lower of average Republican performance. 

Dynamics of population number in the XX century and for the last decades reflects subsequent increase of human resources. According to performances of natural population movement coastal zone occupies the first in Azerbaijan. 

Mode of family life is differed by stability of divorces number especially in country, low and varies within 0,5-1,0 divorces per 100 men of population. In over 60% of rural families infants number makes 3 and more children. 

By previous evaluations of census of coastal zone Azerbaijan Turkish make more 85% of a whole number, the rest population-Russians, Lezgins, Talysh, Jewish, Ukrainians Tatarians etc.  Over 31% of population makes children of 14 years 65,5% of population is of 35%, 8,4% of population is over 60 years old. Coastal is famous for its long-livers. Population over 80 years of old is 0,6% of common population number or 25,7 thousands of men. 457 men are of 100 years old and over. Thus, their most number (136 men) live on the north of region, in Guba-Khachmaz EGR, 105 men-in Apsheron EGR, 122 men in central Aran and 94 men in the territory of Lenkaran EGR.

Data on population number, age ratio, ratio of rural and urban population are given in Table 3-1, by increase groups in Table 3-2, by depth and birth rate in Table 3-3.

Table 3-1. Number of population (th. person)
	Performan-ces
	Economic-geographical regions
	Total by coastal zone

	
	Guba-Khachmaz
	Apsheron
	Сentral Aran
	Lenkaran
	

	
	
	Baku and Sumgayit
	Rural areas
	Ali-Bairamly
	Rural areas
	
	

	total number of population
	441,5
	2072,0
	129,1
	69,5
	535,9
	730,5
	3978,5

	including:

	urban
	137,1
	2072,0
	69,3
	69,5
	158,8
	167,5
	2674,2

	rural
	304,4
	-
	59,8
	-
	377,1
	563,0
	1304,3


	% of common population number

	urban
	31,1
	100
	53,7
	100
	29,6
	22,9
	67,2

	rural
	68,9
	-
	46,3
	-
	70,4
	77,1
	32,8

	sex ratio

	men
	214,7
	1008,4
	63,6
	34,2
	262,3
	358,2
	1941,4

	women
	226,8
	1063,6
	65,5
	35,5
	273,6
	372,3
	2037,1

	% to the common population number

	men
	48,6
	48,7
	49,3
	49,2
	48,9
	40,0
	48,8

	women
	51,4
	51,3
	50,7
	50,8
	51,1
	51,0
	51,2


Table 3-2. Number of population by age groups (th. person)

	Age groups
	Economic-geographical areas
	Total by coastal zone

	
	Guba-

Khachmaz
	Apsheron
	Central Aran
	Lenkaran
	

	
	
	Baku and Sumgayit
	rural areas
	Ali-

Bairamly
	rural areas
	
	

	
	
	
	
	
	
	
	in thousands
	%

	population number

	0-4
	42,5
	143,0
	12,2
	5,9
	55,3
	75,5
	334,4
	8,4

	5-9
	54,2
	216,1
	15,2
	8,7
	67,9
	90,2
	452,3
	11,4

	10-14
	51,0
	227,2
	15,2
	8,5
	64,2
	85,9
	452,0
	11,4

	15-19
	40,5
	195,3
	12,7
	6,5
	53,1
	76,2
	384,3
	9,6

	20-24
	33,7
	168,7
	11,0
	5,6
	43,3
	67,8
	330,1
	8,3

	25-29
	33,7
	157,6
	10,3
	5,6
	42,6
	63,4
	313,2
	7,9

	30-34
	37,6
	177,4
	11,1
	6,2
	46,1
	60,7
	339,1
	8,5

	35-39
	37,6
	201,2
	10,7
	6,5
	45,2
	55,8
	357,0
	9,0

	40-44
	28,3
	162,2
	8,1
	4,8
	34,2
	41,5
	279,1
	7,0

	45-49
	18,0
	113,8
	5,4
	3,1
	20,3
	27,1
	187,7
	4,7

	50-54
	8,5
	69,4
	3,1
	1,8
	10,1
	15,5
	108,4
	2,7

	55-59
	10,6
	62,3
	3,3
	1,8
	11,5
	17,1
	106,6
	2,7

	60-64
	16,5
	70,0
	4,2
	2,2
	17,2
	22,8
	132,9
	3,3

	65-69
	12,8
	47,2
	2,9
	1,2
	11,8
	15,3
	91,2
	2,3

	70-74
	8,0
	32,8
	2,0
	0,6
	7,1
	7,9
	58,4
	1,5

	75-79
	3,8
	15,0
	0,8
	0,3
	3,1
	3,1
	26,1
	0,7

	80 and more
	4,0
	12,8
	0,8
	0,2
	2,0
	4,9
	25,7
	0,6

	Total:
	441,3
	2072,0
	129,0
	69,5
	536,0
	730,7
	3978,5
	100


Table 3-3. Dynamics of population number in the 1999

	Performances
	Economic-geographical regions
	Total by coastal zone

	
	Guba-Khachmaz
	Apsheron
	Central Aran
	Lenkaran
	

	
	
	Baku and Sumgayit
	rural area
	
	
	

	Birth rate
	16,5
	12,2
	14,6
	15,8
	15,9
	15,0

	Death rate
	6,6
	4,9
	4,9
	6,2
	5,9
	5,7

	Natural population increase
	9,9
	7,3
	9,7
	9,6
	10,0
	9,3

	infant death rate under 1 year (per thousand newborns)
	17,6
	15,1
	14,4
	13,1
	14,5
	14,9


Reference

1. Azerbaijan history. – Baku; "Elm", 1995.

2. Report of the State Statistical Committee on results of census of Azerbaijan Republic in 1999.

3.2 Health, education, labor organization
3.2.1. HEALTH OF POPULATION

Coastal zone is covered by developed network of medical institutions, including medical-prophylactic, sanitary and pharmaceutical directions. In Baku and Sumgayit cities medical institutions of republican significance are concentrated as well as urban hospitals, prophylactic center, polyclinics and medical points. Some institutions (railway, marine transport, defense, policy, state security) have interdepartmental system of medical provision. In region centers medical institutions of regional and interregional significance, as well as in villages ambulatory and medical attendant points are being functioned.   

System characteristics of health service (not accounting departmental medical institutions) is shown on Table 3-4.

Table 3-4. System characteristics of health service

	Names
	Economic-geographical regions
	Total by coastal zone

	
	Guba-Khachmaz
	Apsheron
	Central Aran
	Lenkaran
	

	
	
	Baku and Sumgayit
	rural area
	Ali-

Bairamly
	rural areas
	
	

	Number of hospitals
	44
	109
	10
	5
	59
	76
	303

	Number of medical beds
	2705
	24235
	500
	730
	4365
	4470
	35005

	Number of medical beds per 10000 person
	61,3
	117,0
	38,8
	104,3
	81,4
	61,2
	93,0

	Ambulatory and polyclinics
	5248
	32953
	1503
	1165
	7412
	6832
	55113

	Drug stores
	
	
	
	
	
	

	Number of doctors
	640
	16021
	212
	219
	818
	1118
	19028

	Number of doctors per 10000 person
	14,5
	77,3
	16,4
	31,4
	15,3
	15,3
	47,8

	Number of average medical personal per 10000 person
	49,7
	82,4
	40,9
	85,4
	50,7
	46,5
	79,7


When considering average-chronological (for the period of 10 years) of intensive performances there had been established, that the less values of common morbidity within coastal zone Apsheron peninsula and area of Central Aran are characterized-among teenagers and adolescents as well as Guba-Khachmaz EGR and area of Central Aran-among infants.

Among all nosological forms of morbidity among teenagers and adults  (as compared to Common-Republican ones) diseases of respiration organs, bruises and poisoning, inner anomalies (Central Aran), diseases dealing with blood circulation (Gobustan in Apsheron EGR) are mostly spread. In Lenkaran EGR spreading of worm invasions, typhoid fever morbidity, diphtheria, sharp polyemilites exceed not only performances by other regions of coastal zone, but in republic on the whole.

Among the children under 14 years old over republican level there spread diseases dealing with respiration organs, bruises and poisoning (except Apsheron EGR), diseases dealing with derma and hypodermic cellulose (except Guba-Khachmaz EGR). In Apsheron EGR intensive performances of diseases dealing with nervous system and sense and digestion organs, infection and parasitic diseases exceed the common republican level. It is related also to the diseases of muscular and bone system and level of inner anomalies on Apsheron and Central Aran.

Performances of general morbidity and morbidity of various nosological forms (among population applying to various medical institutions i.e. among the primary sickmen) in 1999 by EGR are given in Table 3-5 and 3-6.

Table 3-5. Performances of common population morbidity in 1999 (number of diseases per 100 ths. primary sickmen)

	Economical-geographical regions
	Infants under 14 years old
	Teenagers and adults
	Total



	1. Guba-Khachmaz
	17173
	16689
	33862

	2.  Apsheron
	
	
	

	- Baku, Sumgayit city
	37909
	11864
	49773

	- rural regions
	303369
	38218
	58587

	3. Central Aran
	17890
	10992
	28882

	4. Lenkaran
	23945
	21197
	45142


Table 3-6. Performances of morbidity of various nosological forms in 1999. (number of diseases per 100 ths. primary sickmen)

	Diseases
	economical-geographical region



	
	Guba-Khachmaz
	Apsheron
	Central Aran
	Lenkaran

	
	
	Baku and Sumgayit
	rural regions
	
	

	Infection and parasitic
	3348
	4665
	2089
	1443
	2852

	New emergence
	170
	228
	22
	77
	73

	diseases of endocrine system, indigestion, disorders of immunology 
	671
	937
	98
	208
	711

	Blood disease, and hematologicorgans
	1165
	794
	205
	356
	459

	Psycologic disorder
	73
	826
	48
	228
	65

	Diseases dealing with nervous system and sense organs
	849
	6144
	1225
	2068
	1172

	diseases of blood circulation
	1192
	1340
	2236
	5255
	1220

	respiration organs diseases
	15874
	23759
	23100
	9886
	19932

	diseases dealing with indigestion
	1321
	2783
	3935
	788
	1474

	diseases dealing with urinogenital 
	928
	1367
	3497
	423
	1019

	complications dealing with pregnancy and births
	481
	457
	1978
	71
	237

	derma and hypodermic cellulose diseases
	1470
	2469
	2571
	911
	4556

	osseous-muscular diseases
	122
	620
	-
	539
	122

	inner anomalies
	29
	176
	-
	221
	50

	infants diseases under 1 years old
	52
	629
	-
	708
	154

	non-clarified symptoms features
	270
	496
	6
	341
	1810

	 trauma-poisoning
	5847
	2083
	17577
	5359
	9236

	Total:
	33862
	49773
	58587
	28882
	45142


3.2.2. System of Social Ensuring

System of social ensuring is based on allocation of monetary provision and privileges to corresponding strata of society. According to "Law of Pension Ensuring" all citizens, working in state and private sector, as well as dependants have a right to get: 1) labor and social pensions by age, disability, loss of bread-winner; 2) state pensions-personal, war invalids, international conflicts, Chernobyl catastrophe, who became invalids due to fulfillment their military duty, asset safety and judicial norms, as well as members of their family when loosing bread-winner; 3) Pensions to mother-heroine; 4) non-state pensions.

State provides some allowances and social privileges including prenatal and postnatal payments for infants, allowances for widows, and children perished during war or invalids of this war, benefit to lonely old men, allowance to refugees and forced migrants etc aimed at defending of country base. Unemployment benefit is paid as well.

Privileges on transport fare, public utilities payments are allocated to war invalids, families of perished during Armenian aggression, war veterans, invalids of Chernobyl catastrophe. Cars are allocated free of charge for personal use to war invalids. 

Besides benefit on temporary disability due to disease are presented to all categories of workers. 

3.2.3. Education

Population of coastal zone is completely literate. Primary and secondary schools are in all populated areas, secondary, special and high education institutions-in Baku, Sumgayit, Ali-Bairamly cities and majority of centers of administrative regions. In 1999 on the whole 970 thousands person were studied in coastal zone, from them 855, 5 thousands were covered by primary and comprehensive and secondary education, by secondary and special education-21,2 thousand and by higher education-93,3 thousands of pupils. Characteristics of education system in coastal zone are given in Table 3-7.

Table 3-7. Characteristics of education system for 1999

	Economical-geographical regions
	Comprehensive institutions
	Secondary, special institutions
	Higher Education schools

	
	schools,

gymnasiums
	number of learners, per thousands person
	technical secondary school, specialized schools, colleges
	number of learners, per thousands person
	universities, institu-tions
	number of learners, per thousands person

	Guba-Khachmaz, including regions:
	426
	94,6
	4
	1,1
	1
	0,1

	Guba
	144
	29,6
	1
	0,3
	1
	0,1

	Gusar
	90
	20,0
	1
	0,5
	-
	-

	Khachmaz
	118
	28,8
	-
	-
	-
	-

	Devechi
	48
	9,2
	1
	0,2
	-
	-

	Siazan
	26
	7,0
	1
	0,1
	-
	-

	Apsheron including cities
	465
	462,8
	26
	16,1
	30
	91,5

	Baku
	343
	372,3
	15
	12,1
	29
	88,9

	Sumgayit
	54
	62,6
	9
	3,6
	1
	2,6

	regions:

Khyzy
	14
	2,8
	-
	-
	-
	-

	Apsheron
	24
	18,1
	1
	0,3
	-
	-

	Gobustan
	30
	7,0
	1
	0,1
	-
	-

	Central Aran
	310
	130,2
	8
	1,3
	-
	-

	Including Ali-Bairamly
	15
	12,9
	2
	0,5
	-
	-

	regions:

Ajigabul
	25
	10,1
	-
	-
	-
	-

	Sabirabad
	84
	32,1
	3
	0,4
	-
	-

	Saatly
	46
	18,5
	-
	-
	-
	-

	Saliyany
	50
	23,5
	-
	-
	-
	-

	Neftchala
	55
	14,9
	3
	0,4
	-
	-

	Belysuvar
	35
	18,2
	-
	-
	-
	-

	Lenkaran
	564
	167,9
	10
	2,7
	1
	1,7

	including regions:

Jalilabad
	128
	38,1
	2
	0,3
	-
	-

	Massaly
	99
	40,4
	1
	0,2
	-
	-

	Lenkaran
	88
	41,0
	4
	0,8
	1
	1,7

	Lerik
	111
	15,2
	1
	0,2
	-
	-

	Yardimly
	78
	12,6
	1
	0,3
	-
	-

	Astara
	60
	20,6
	1
	0,9
	-
	-

	Total by coastal zone:
	2129
	855,5
	48
	21,2
	32
	93,3


3.2.4. PUBLIC ACTIVITY

Coastal zone mainly Baku city, Sumgayit, Ali-Bairamly, Guba, Lenkaran is the center of public-political life of country. Public organizations like Confederation of Trade Union of Azerbaijan, Culture Fond, Children Fond, Fond of the 20-th January, numerous professional, charitable, scientific, public and patriotic unions, unification, societies, republican councils of women, veterans of war and labor, Red Crescent Society and other public structures are concentrated in Baku city.  For the last years network of non-governmental public organizations of different purposefulness (ecological, humanitarian women on stable development) is intensively developed, which are being functioned according to "Law dealing with non-governmental organizations" and actively take part in public life of region. 

Public opinion is widely expressed in Mass Media-TV, radio, the press. Telecasts of Azerbaijan (AzTV-1, AzTV-II), Russian (ORT, RTR, NTV), Turkish (TRT-1, TRT-II, TGRT, NTV) and in the south zone as well Iranian (Tegeran, Tebriz) Television are broadcasting on the territory of Azerbaijan. Non-governmental Tele-stations (ANS, Space, Lider, ABA) are broadcasting  as well. Press organs are presented by governmental and numerous non-governmental (political parties, private and public organizations) newspapers and magazines as well as local (of regional significance) publications. Radiocasts broadcast the I and II programs of Azerbaijan radio as well as radio stations of local (regional) local broadcasting center and private radio stations of entertainment-information purposefulness. 

Population enjoys the guaranteed right of freely participation in political lie of society taking part in activity of such political organs as New Azerbaijan Party, Mussavat Party, Party of National independence, Democratic, Social-Democratic, Liberal, Communist party.

3.2.5. Sport and Leisure organization

Population of coastal zone has opportunity to be fond of various forms of active leisure: physical culture and sport, attendance of entertainment events, almost all forms of tourism and leisure on nature's lap. 

Baku and Sumgayit cities have a large summer and winter complexes for training of track and field as well as weightlifting athletics, swimming, marine and game kinds of sport as well as small sportive halls and sport clubs grounds, schools, municipal organs. Rural regions and centers also have stadiums and sportive halls, all the rest populated areas-sportive ground of simplified type.

Esthetic needs of population are satisfied by network of culture-enlightening institutions. Movies are functioned in cities and settlement of coastal zone, stationary and mobile film setting, theatres, museums, clubs and public libraries. Data on cultural-enlightening institutions are given in Table 3-8.

Table 3-8. Cultural-enlightening institutions

	Name
	Economical-geographical regions
	

	
	Guba-Khach-maz
	Apsheron
	Central Aran
	Lenkaran
	Total by coastal zone

	
	
	Baku and Sumgayit
	rural regions
	Ali-Bairamly
	rural regions
	
	

	Public libraries
	358
	204
	57
	20
	358
	498
	1495

	Clubs
	266
	142
	44
	15
	232
	348
	1047

	Theatres
	1
	19
	-
	1
	2
	2
	25

	Museums
	6
	23
	2
	1
	4
	7
	43

	Film-setting
	54
	48
	18
	6
	48
	81
	255


All landscape-climatic regions of coastal zone to some extent are suitable for various kinds of recreational use. Stretching of areas of coastal line suitable for recreational use reaches to 400-450 km. Marine beaches are located here and rest zone. Resort complexes and tourist bases are functioned on Yalama Nabran coast of Middle Caspian where local population has its rest as well as guests from Baku and other regions of the country. At present Intensive construction of rest zone and tourist bases is realized within Gusar inclined plain and foothill of Greater Caucasus. Mountain zone attracts amateurs of sportive tourism and mountain climbing. 

The most developed recreational zone is Apsheron peninsula. Large Sanitary-resort complexes are located on Apsheron coast where treatment from various diseases is realized (cardio-vascular and gastric-intestine, corpus and nervous systems), rest houses, health summer camps. Rest zones and health centers mainly of local significance are located on Lenkaran coast and foothill zone.

Sea leisure is poorly developed and limited by short-term cruises by Baku Bay, to separate islands of Baku archipelago and on Neft Dashlary.

Reference

1. Reports of Ministry of Health for 1995-1999.

2. Reports of Ministry of Education for 1995-1999.

3. Reports of Ministry of Labour and Social Defense of Population for 1995-1999.

4. Reports of Ministry of Economics for 1995-1999.

5. Statistical Yearbook of Azerbaijan for 1999. – State Statistical Committee, Baku, 2000.

3.3. Economical activity

Coastal zone is characterized by highly-developed multy-branch industry and agriculture. Fuel-energetic machine building metallurgical chemical complexes, building materials manufacture take the leading place, as well as light and food industry. Agriculture specializes on industry of grain, cotton, vegetables, fruits, poultry farming and cattle breeding. Before 1999 economics of region underwent annual stable growth, varying within 2 to 15% in different years.  Apogee of its development economics of coastal zone reached  in 1985-1989. 

Collapse of USSR following by break of traditionally-formed interrepublic, inter-branch and inter-production relations, exchange of commodities, market loss, caused the reason of deep economical crisis and sharp decrease of internal gross output (IGO) and other social economical performances. Rise of Caspian Sea level caused a significant harm to economics of coastal zone. Starting since 1996 in conditions realizing by economics restructuralization one can observe stabilization and subsequent growth of basic macro-economical performances by the whole region. Privatization in agricultural sector is completely realized-in industry partially. 

Proceeding from the available natural-resources factors the coastal zone is divided to (from north to south) Guba-Khachmaz, Apsheron, Central-Aran and Lenkaran economic-geographical regions (EGR) distinguishing from each other by character of the territorial-production complexes, infrastructure, labour and natural resources (Fig. 37).

General map of coastal zone industry is given on Fig. 38 and agriculture - on Fig. 39. 

3.3.1. SOCIAL-ECONOMICAL CHARACTERISTICS 

3.3.1.1. Guba-Khachmaz EGR

Guba-Khachmaz EGR with area of 6.96 th.km2 (24.5% of total area of the coastal zone) includes the territories of Guba, Gusar, Khachmaz and Siazan administrative regions.

The base of the economical potential is an agricultural complex. Sheep-breeding, fruit-growing, vine-growing, grain-growing, stock-breeding and poultry farming supplying 75% of the EGR gross output take a leading place in the agriculture structure. 

The base one is food industry, it is represented by fruit-tinning and fish-processing factories, grain-products plants, wine and dairy factories. Fishing co-operatives act at the coastal settlements. Light industry is represented by carpet factories and small clothing enterprises. Heavy industry is represented by oil and gas production (4% of total volume of onshore production), and the plant of electrotechniocal production as well. Gross social-economical indices of the region are in Table 3-9. 

Table 3-9. Gross social-economical indices 

of Guba-Khachmaz EGR for 1999

	Indices
	Unit
	Regions
	Total on EGR

	
	
	Guba
	Gusar
	Khachmaz
	Devechi
	Siazan
	

	1. Industrial production 
	mlrd.manats
	2.3
	1.7
	2.0
	6.4
	35.0
	47.4

	2. Agriculture production
	"-"
	59.3
	22.7
	14.0
	1.0
	2.0
	99.0

	3. Investments
	"-"
	0.5
	1.1
	10.4
	-
	22.0
	34.0

	4. Retail trade
	"-"
	125.9
	59.5
	114.6
	38.8
	26.4
	365.2

	5. Paid service
	"-"
	5.1
	2.0
	4.1
	0.7
	0.6
	12.6

	6. Money income of population
	"-"
	24.0
	19.7
	19.5
	33.0
	14.5
	99.7

	- per head of population
	th.manats
	175.2
	243.2
	135.3
	479.3
	432.6
	-

	7. Money expenses of population
	mlrd.manats
	23.5
	19.5
	19.0
	21.0
	14.0
	97.0

	- per head of population
	th.manats
	171.5
	240.7
	131.9
	457.5
	417.9
	-

	8. Average salary
	
	
	
	
	
	
	

	- state sector
	"-"
	126.8
	160.0
	130.0
	160.0
	170.0
	-

	private sector
	"-"
	175.0
	135.0
	115.0
	140.0
	235.0
	-

	9. Turnover of foreign trade
	mln.dollars
	-
	-
	-
	-
	-
	-

	- export
	"-"
	
	
	
	
	
	

	- import
	"-"
	4.7
	2.6
	4.1
	2.4
	1.8
	15.6

	10. Local budget
	
	10.4
	9.4
	18.5
	3.8
	3.8
	45.9

	- incomes
	mlrd.manats
	15.1
	12.0
	22.6
	6.2
	5.6
	61.5

	- subsidies and credits
	"-"
	
	
	
	
	
	

	- expenses
	"-"
	
	
	
	
	
	


Various and rich natural-climatic resources and historical-ethnographic potential provides an intensive development of tourism and the appropriated services (rest zones, holiday hotels, sanatoriums, public catering and service, retail trade).

The region is characterized by well-developed transportation network. Railway Baku - Rostov-on-Don - Moscow connects the region with Baku city and other country regions, and also with the surrounding republics of the Russian Federation as well. Road transport network is represented by solid cover roads of the state (550 km) and local (1085 km) meaning and there are numerous unmetalled roads as well. There is absence of air and sea communications. 

The present EGR has a significant labour resources but their involvement into the labour activity is low. The whole able-bodied population is in agriculture, trade and service fields. Indices on population employment are in Table 3-15.

3.3.1.2. Apsheron EGR

Apsheron EGR has an area of 6.64 th.km2, it is 23.4% of total area of the coastal zone. It includes Khyzy and Apsheron administrative regions and also the territories subordinated to executive powers of Baku and Sumgayit. From the economical and social viewpoints Apsheron EGR is more developed region of the country, up to 60-62% of gross output falls to its lot, The base of economical potential is fuel-energetic complex and chemical and petrochemical, machine-building, metallurgic and other branches of industry, concentrated basically on the Apsheron peninsula.

Oil and gas industry represents a powerful industrial-financial complex, including oil-production enterprises, oil-processing complex with capacity of 20.6 mln.t/y., enterprises for natural gas processing with capacity 6.5 mlrd.m3/y., 8 machine-building factories, factory of deep-water basements, it builds stationary marine platforms, navy consists of 300 ships of various purposes, 5 semi-sub and 7 sub rigs, a well developed network of oil and gas pipelines of transition and local meaning. 

Electroenergetics is represented by a state region electric power station (SRES) and four heat electro centres (HEC) with output 680 Mw, about 20% of the republic electro-energy is produced there. Natural gas and heating residual oil are used as fuel.

Metallurgical complex consists of the enterprises of the rolled and ready goods production from ferrous (2 factories) and non-ferrous (5 factories) metals. 

Machine-building complex consists of 39 factories of petroleum machine building, electronics and instrument-making, radiotechnical and electrotechnical production, domestic electric appliences, etc. concentrated mainly within Baku city.

Chemical and petrochemical industry is represented by 10 enterprises, 3 scientific-research institutions and an engineering company. 90% of main fund and 95% of the commodity output are concentrated n Sumgayit. The main productions are: surface-active substances, caustic soda, plastics, mineral fertilizers, glass fibre and glass plastics, iodine, bromine, rubber-technical goods, pharmaceutical and medicinal materials, etc.        

The branches of light and food industry have a significant production-technical potential and the developed sector structure. The enterprises of light and food industry concentrating within the EGR according to volume and the production nomenclature take a leading place in the country. Light industry enterprises produce cotton yarn, cotton and woolen fabrics, hosiery-knitted goods, and shoes.

Food industry specialized on baking of bread, macaroni goods, meat-dairy production, margarine, vegetable oil, confectionery, alcoholic and soft drinks, fish production. The industry of building materials has a developed production base operating basically on local resources. It allows providing the needs of building industry with cement, asbescement, ceramical and cast-iron sanitary-technical goods, window glass, rainforced-concrete constructions, sawing stone and facing materials, wooden, plastic and aluminum goods.             

Country farms dealing in the field of meat-dairy, vegetable-growing and vine-growing take a basic place in the agriculture structure. They are spread on the whole territory of Apsheron region. Grain-growing, stock-breeding, poultry-farming and partially sheep-breeding and vine-growing are the leading ones in country zone (Apsheron and Khyzy administrative regions).

Gross social-economical indices of Apsheron EGR are in Table 3-10.

Table 3-10. Gross social-economical indices 

of Apsheron EGR for 1999

	Indices
	Unit
	Baku
	Sumgayit
	Regions
	Total on EGR

	
	
	
	
	Khyzy
	Apsheron
	Gobustan
	

	1. Industrial production 
	mlrd.manats
	8872.2
	1235.5
	-
	21.6
	1.9
	10131.2

	2. Agriculture production
	"-"
	-
	-
	1.4
	0.9
	16.0
	18.3

	3. Investments
	"-"
	3955.0
	26.2
	-
	-
	0.3
	3981.5

	4. Retail trade
	"-"
	4179.0
	313.1
	0.1
	73.9
	30.2
	4596.2

	5. Paid service
	"-"
	614.4
	21.0
	0.8
	3.7
	0.5
	640.4

	6. Money income of population
	"-"
	3754.4
	103.2
	2.9
	22.3
	26.5
	3909.3

	- per head of population
	th.manats
	2100.0
	364.7
	228.3
	272.3
	777.1
	-

	7. Money expenses of population
	mlrd.manats
	3685.0
	102.7
	2.7
	22.3
	26.5
	3839.2

	- per head of population
	th.manats
	2061.2
	362.9
	212.6
	272.3
	777.1
	-

	8. Average salary
	
	
	
	
	
	
	

	- state sector
	"-"
	200.0
	150.0
	139.0
	150.0
	90.0
	-

	private sector
	"-"
	240.0
	205.0
	85.0
	200.0
	34.0
	-

	9. Turnover of foreign trade
	mln.dollars
	1028.0
	44.1
	-
	-
	-
	1072.1

	- export
	"-"
	508.0
	23.4
	-
	-
	-
	531.4

	- import
	"-"
	520.0
	20.7
	-
	-
	-
	540.7

	10. Local budget
	
	
	
	
	
	
	

	- incomes
	mlrd.manats
	339.3
	35.0
	0.3
	3.7
	1.5
	379.8

	- subsidies and credits
	"-"
	-
	27.0
	2.0
	6.7
	2.6
	38.3

	- expenses
	"-"
	339.3
	62.0
	2.3
	10.4
	4.1
	418.1


There are a lot of archeological and historical monuments - from the Neolithictill the medieval - on the region territory. Baku city is famous with the beautiful architecture monuments dated to XIX-XX century. The Caspian shore is characterized by favourable natural-climatic conditions and medical resources. All these promoted the intensive development of rest and tourism industry: there are numerous holiday hotels, sanatoriums and rest houses, hotel complexes, public cantering and service on Apsheron peninsula.

Good geographical position, great industrial potential, Baku state status are the reasons for transport infrastructure maximal development. Motor transport and railway goods traffic on corridors North-South and West-East is carried out through the territory of Apsheron EGR. Baku is the largest railway centre on the South Caucasus. Railway lines Baku - Rostov-on-Don - Moscow, Baku - Tbilisi - Batumi, Baku- Nakhchivan, Baku - Astara begin here. State routes pass in the same directions. Totally the length of roads of state meaning within Apsheron EGR reaches 380 km and about 3000 k of local meaning (including city and intersettlement).

Local (including Nakhchivan, Gyanja, etc.) international passenger and cargo air transportation are carried out through the Baku State airport.

Baku seaport takes a leading place among the Caspian Sea ports and consists of 5 terminals: two for dry cargo, oil, ferry-boat and passenger transportation. There is a communication with ports of Astrakhan, Makhachkala, Aktau, Turkmenbashi, Kianli, Bektash, Okarem, Enzeli, Nowshehr and Bender Abbas.

Apsheron EGR has the most significant labour resources over the country. Comparatively with other regions there is a high involvement into the labour activity. Basically, able-bodied population is in fuel-energetic complex, different industrial branches, retail trade and service, less in education and science, agriculture. Indices on population employment are in Table 3-15.

3.3.1.3. Central-Aran EGR

Central-Aran EGR (Lower Kura EGR) takes an area of 8.74 th.km2 (30.7% of total area of the coastal zone) and includes Ajigabul, Sabirabad, Saatly, Salyan, Neftchala, Bilasuvar administrative regions and Ali-Bairamly town as well. Fuel-energetic complex and other branches of industry take a considerable place in EGR economics. But generally the EGR has an agricultural tend. 

Oil and gas industry is represented by 4 oil-gas producing enterprises, 35-40% of total onshore oil-gas production falls to its lot. At present the explorations are conducted on offshore contract fields. The energetics is represented by Ali-Bairamly SRES with output 850 Mw, it produces up to 25% of electroenergy used in country. Heavy industry is represented by two factories of machine-building, plant of automatic devices and telemechanics, plastic processing factory and iodine-bromine factory. Light industry is represented by ginning house, cotton goods and artificial leather-ware production. Food industry deals in the field of making of bread, confectionery, meat-dairy production, greengrocery tins and soft drinks production.     

In the lower waters and mouth of Kura river there is a developed fish trade, fish-processing factory and two fish-breeding factories work there.

Building materials industry supplies the local consumers with sawing stone and rainforced-concrete constructions.

Agriculture prevails in the production structure of EGR and based on the irrigated crop-growing. The leading role belongs to grain-growing, cotton-growing and stock-breeding, water-melons, melons and gourds and vegetable crops, potatoes, grapes are grown here.

Gross social-economical indices of the Central-Aran EGR are in Table 3-11.    

Table 3-11. Gross social-economical indices 

of Central-Aran EGR for 1999

	Indices
	Unit
	Ali-

Bairamly
	Regions
	Total on EGR

	
	
	
	Ajigabul
	Sabira-

bad
	Saatly
	Salyan
	Neft-chala
	Bila-suvar
	

	1. Industrial production 
	mlrd.

manats
	499.5
	0.8
	6.8
	3.1
	130.0
	17.2
	16.2
	673.6

	2. Agriculture production
	"-"
	-
	6.7
	49.0
	7.9
	70.0
	53.9
	59.2
	246.7

	3. Investments
	"-"
	11.7
	-
	-
	-
	28.0
	2.5
	-
	42.2

	4. Retail trade
	"-"
	66.2
	44.2
	104.3
	77.4
	115.3
	56.0
	65.2
	528.6

	5. Paid service
	"-"
	3.3
	1.5
	3.1
	1.3
	5.2
	2.3
	1.3
	18.0

	6. Money income of population
	"-"
	27.0
	22.0
	55.6
	34.8
	30.0
	86.8
	29.0
	285.2

	- per head of population
	th.

manats
	388.5
	378.6
	407.3
	419.8
	267.6
	1214.0
	386.7
	-

	7. Money expenses of population
	mlrd.

manats
	26.0
	21.5
	52.0
	34.1
	30.0
	86.5
	28.5
	278.6

	- per head of population
	th.

manats
	374.1
	370.0
	381.0
	411.3
	267.6
	1209.8
	380.8
	-

	8. Average salary
	
	
	
	
	
	
	
	
	

	- state sector
	"-"
	167.0
	150.0
	120.0
	150.0
	130.0
	212.0
	103.0
	-

	private sector
	"-"
	80.0
	140.0
	100.0
	370.0
	110.0
	158.0
	89.0
	-

	9. Turnover of foreign trade
	mln.

dollars
	150.0
	-
	-
	-
	-
	-
	-
	150.0

	- export
	"-"
	70.0
	-
	-
	-
	-
	-
	-
	70.0

	- import
	"-"
	80.0
	-
	-
	-
	-
	-
	-
	80.0

	10. Local budget
	
	
	
	
	
	
	
	
	

	- incomes
	mlrd.

manats
	5.8
	0.6
	3.4
	3.0
	6.8
	6.4
	1.5
	27.5

	- subsidies and credits
	"-"
	4.5
	3.6
	11.4
	9.5
	7.7
	1.9
	5.8
	44.4

	- expenses
	"-"
	10.3
	4.2
	14.8
	12.5
	14.6
	8.3
	7.3
	71.9


Poor natural-climatic resources don't promote the tourism and rest industry development. 

Railway lines and state routes towards Baku - Tbilisi - Batumi, Baku -Astara, Baku - Nakhchivan pass through EGR territory. Generally over 500 km of state roads and over 900 km of local roads as well as unmetalled roads has been built on EGR territory. Onshore, not far from Neftchala town there is oil, pier where the load of crude oil into tankers takes place.

Considerably the labour resources are involved into the labour activity being in all fields of economics. Indices of population employment are in Table 3-15.

3.3.1.4. Lenkaran EGR

Lenkaran EGR of area 6.07 th.km2 (21.4% of total area of the coastal zone) includes the territories of Jalilabad, Masalli, Lenkaran, Yardymly, Lerik and Astara administrative regions. The base of economic potential is the agroindustrial complex, basically specialized on plants growing and processing.

In agriculture structure the leading role belongs to vegetable-growing, tea-plantation growing, vine-growing, grain-crops growing (including rice) and citrus. 100% of tealeaf growing, citrus and rice, 25-30% of vegetables and grounds, meat-dairy production of the total volume of production of the country agriculture falls to this EGR lot. 

Industrial enterprises locate according to principal of close position to resources, labour resources and consumers. Food industry is the base of the whole industry. There are tea plants, greengrocery and fish-processing factories, timed fish plant, meat-dairy production processing factories. Over 90% of the EGR industrial production fall to their lot. Fish trades function on the shore. There are also the enterprises of wood-processing, machine-building and metal-working branches (autorepair and mechanic repair factories, agriculture machinery repair enterprises, instrument-making factory), and also of building materials industry (rainforced-concrete and brick factories). The explorations are carried out on "Lenkaran-Talysh", "Inam", "Kyur-Dashy" offshore contract fields.

Gross social-economical indices of Lenkaran EGR are in Table 3-12.

The variety of natural-climatic resources (subtropical climate, seaside beaches, large foothill and mountain forest areas, mineral and thermal sources and springs) and historical-ethnographical monuments make favourable conditions for tourism and sanatorium treatment of population and promote the service development (rest zones, public cantering and service, retail trade).    

The region is characterized by developed network of transport routes. Railway connects EGR with Baku and other regions of the country, Georgia, Russian Federation. Autoroad network is represented by roads of state (430 km) and local (1680 km) meaning, and the unmetalled roads as well. There is absence of air and sea communication.

Table 3-12. Gross social-economical indices 

of Lenkaran EGR for 1999
	Indices
	Unit
	Regions
	Total on EGR

	
	
	Jalilabad
	Masally
	Lenkaran
	Lerik
	Yardymly
	Astara
	

	1. Industrial production 
	mlrd.

manats
	6.5
	11.4
	15.2
	0.1
	-
	3.6
	36.8

	2. Agriculture production
	"-"
	102.5
	141.0
	59.0
	1.5
	45.4
	28.4
	377.8

	3. Investments
	"-"
	-
	0.12
	1.8
	-
	-
	0.34
	2.26

	4. Retail trade
	"-"
	146.1
	165.5
	180.2
	46.3
	35.2
	65.4
	638.7

	5. Paid service
	"-"
	2.2
	6.2
	8.4
	0.4
	0.3
	1.8
	19.3

	6. Money income of population
	"-"
	49.2
	205.0
	346.4
	44.0
	49.0
	57.7
	751.3

	- per head of population
	th.

manats
	289.6
	1179.5
	1804.4
	695.1
	1002.0
	681.2
	-

	7. Money expenses of population
	mlrd.

manats
	43.4
	172.0
	360.8
	42.0
	47.0
	58.2
	723.4

	- per head of population
	th.

manats
	255.4
	989.6
	1903.1
	663.5
	961.1
	690.4
	-

	8. Average salary
	
	
	
	
	
	
	
	

	- state sector
	"-"
	145.0
	120.0
	102.2
	80.0
	165.0
	92.7
	-

	private sector
	"-"
	172.0
	196.0
	98.8
	100.0
	100.0
	100.0
	-

	9. Turnover of foreign trade
	th.

dollars
	-
	-
	-
	-
	-
	-
	-

	10. Local budget
	
	
	
	
	
	
	
	

	- incomes
	mlrd.

manats
	3.0
	3.2
	5.3
	0.7
	0.8
	2.7
	15.7

	- subsidies and credits
	"-"
	15.3
	11.4
	18.1
	6.0
	6.1
	7.5
	64.4

	- expenses
	"-"
	18.3
	14.6
	23.4
	6.7
	6.9
	10.2
	80.1


In spite of high level of labour resources their involvement into labour activity is low. In addition the main part of employed population is in branches of material production, basically agriculture. Indices of population employment are in Table 3-15.                      

3.3.2. ECONOMICAL DAMAGE FROM SEA LEVEL INCREASE

Due to incresae of sea level a part of terruitory of the coastal zone turned to be flooded. Abrasive processes had activated on the whole coast. Damage brought to the country by the sea level incresase is given in Tables 3-13 and 3-14.

Table 3-13. Damage estimation due to flooding with further exclusion of agricultural lands

	№
	Administrative region name
	Length 

of coastal line
	Agricultural lands, ha
	Damage in prices of 1996, mlrd.manat

	
	
	
	total
	of them
	

	
	
	
	
	plough-land
	vineyard, melon-field
	pastu-res 
	other lands
	

	1
	Khachmaz
	70
	2070
	-
	-
	50
	2020
	16.485

	2
	Devechi
	25
	1040
	-
	-
	-
	1040
	7.974

	3
	Siazan
	39
	610
	-
	-
	-
	610
	4.677

	4
	Khyzy
	32
	310
	-
	-
	40
	270
	1.326

	5
	Apsheron
	307
	3080
	-
	-
	-
	3080
	12.496

	6
	Salyan
	18
	60
	-
	-
	-
	60
	0.227

	7
	Neftchala
	70
	36290
	3450
	-
	14200
	18640
	355.937

	8
	Masally
	23
	550
	-
	-
	-
	550
	3.176

	9
	Lenkaran
	202
	35660
	210
	220
	1050
	34180
	228.112

	10
	Astara
	21.5
	1050
	-
	1000
	-
	50
	53.858

	
	Total on coastal zone
	807.5
	80720
	3660
	1220
	15340
	60500
	684.226


Table 3-14. Damage estimation due to flooding of civil, industrial constructions, objects of transport infrastructure, engineering communications and rest zones (mlrd. manats)

	№
	Region name
	Total
	Civil constr.
	Industrial and agricultural constr.
	Objects of transport infrasctr.
	Engineering communic.
	Rest zones, parks

	1
	Khachmaz
	17.5
	-
	-
	0.1
	14.3
	3.1

	2
	Devechi
	-
	-
	-
	-
	-
	-

	3
	Siazan
	-
	-
	-
	-
	-
	-

	4
	Khyzy
	-
	-
	-
	-
	-
	-

	5
	Apsheron
	157.2
	-
	137.9
	2.0
	14.3
	3.0

	6
	Salyan
	-
	-
	-
	-
	-
	-

	7
	Neftchala
	97.8
	31.2
	44.3
	11.7
	0.2
	10.4

	8
	Masally
	-
	-
	-
	-
	-
	-

	9
	Lenkaran
	70.8
	31.7
	27.1
	9.3
	2.2
	0.5

	10
	Astara
	51.3
	18.2
	27.8
	3.6
	0.9
	0.8

	
	Total on coastal zone
	394.6
	81.1
	237.1
	26.7
	31.9
	17.8


3.3.3. POPULATION EMPLOYMENT

The labour resources formation is in direct dependence upon the dynamics and size of the population. More significant natural increment of labour resources falls to 1970-1990. It is connected with over two-folded natural growth of population caused by post-war demographic "outburst" and achievement of that generation the able-bodied age to the mentioned period. In addition there were regular changes in attitude to the persons of able-bodied age in countries and cities. In 60s-70s the majority of able-bodied population was concentrated in country then later due to intensive development of city agglomerations with strong industrial potential the specific weight of urban able-bodied population had increased greatly and at present it is 35-40% of total volume of the labour resources.         

In spite of high level of the labour resources making over 50% of the total size of he population of the coastal zone, their involvement into the labour activity in different EGR is uneven. In the administrative regions it varies in wide ranges: 50-75% in Guba-Khachmaz EGR, 58-59% in Baku and Sumgayit ad 15-74% in countries of Apsheron EGR, 42-95% in the Central-Aran EGR, 16-88% in Lenkaran EGR. Generally, on the coastal zone the involvement of labour resources into labour activity in 1999 was 59%. At the same time the main part of employment population is in branches of material production - industry, agriculture, building, material-technical provision, etc. From 11-12% up to 45-47% of population in different regions are in non-production branches - education, culture, art, science, health service, social security, housing-municipal services, service, physical culture, transport and communication, executive powers, credit and insurance. The exception are large cities and towns - Baku, Sumgayit, Ali-Bairamly - where employment in non-production branches prevails - up to 62-68% of the employment population. It is explained by crisis in main branches of industry concentrated in these cities and towns. Non-employment able-bodied population earn a little extra on the black market of labour power, small trade, earn their living leaving the country. Thus the official level of unemployment (registered unemployment) is low enough.

Social pressure on labour market in Baku and Sumgayit increases for free labour resources among the refugees from Armenia and occupied territories of Karabakh. Besides there is agreat migration of labour resources from other regions of the coastal zone and countries into the cities.

Characteristics of distribution of labour resources and employment population are in Table 3-15.  

Table 3-15. Labour resources and population employment in 1999 

(th. persons) 

	Region
	Labour resources
	Employed population
	Oficially registered unemployed (persons)

	
	
	total
	industrial sector
	non-industrial sector
	

	Guba-Khachmaz EGR
	221.4
	138.5
	112.0
	26.5
	1620

	including:
	

	-Guba
	66.1
	49.7
	43.5
	6.2
	176

	-Gusar
	40.7
	28.9
	22.9
	6.0
	529

	-Khachmaz
	72.8
	37.6
	29.3
	8.3
	437

	-Devechi
	22.0
	12.5
	9.0
	3.5
	355

	-Siazan
	19.8
	9.8
	7.3
	2.5
	123

	Apsheron EGR
	1192.7
	696.6
	373.0
	323.6
	4200

	including cities:
	

	-Baku
	959.5
	560.6
	311.1
	249.5
	3865

	-Sumgayit
	161.7
	93.1
	29.3
	63.8
	251

	regions:
	

	-Khyzy
	5.0
	3.4
	2.3
	1.1
	24

	-Apsheron
	500.0
	37.0
	28.8
	8.2
	35

	-Gobustan
	16.5
	2.5
	1.5
	1.0
	25

	Central-Aran EGR
	297.8
	178.6
	135.6
	43.0
	2068

	including:
	

	-Ali-Bairamly city
	58.2
	16.1
	6.1
	10.0
	586

	regions:
	

	-Ajigabul
	27.6
	14.0
	7.4
	6.6
	508

	-Sabirabad
	73.5
	35.2
	27.4
	7.8
	337

	-Saatly
	47.3
	29.0
	26.1
	2.9
	121

	-Salyan
	42.0
	39.7
	33.5
	6.2
	214

	-Neftchala
	32.5
	23.1
	17.2
	5.9
	120

	-Bilasuvar
	36.7
	21.5
	17.9
	3.6
	396

	Lenkaran EGR
	356.3
	208.0
	165.4
	42.6
	1700

	including regions:
	

	-Jalilabad
	81.6
	52.4
	46.4
	6.0
	251

	-Masally
	83.0
	32.0
	26.5
	5.5
	292

	-Lenkaran
	95.6
	54.6
	34.8
	19.8
	617

	-Lerik
	30.5
	19.5
	15.8
	3.7
	66

	-Yardymly
	24.6
	8.6
	6.3
	2.3
	408

	-Astara
	41.0
	40.0
	35.6
	5.3
	146

	Total on coastal zone
	2068.2
	1221.7
	786.0
	435.7
	9588


3.3.4. PROTECTION OF LABOUR, PRODUCTION HEALTH 

AND SAFETY DEVICES

The legislation base of protection of labour and safety devices consist of Constitution of Azerbaijan Republic, Labour Code, normative-legal acts passed in frames of their powers by the appropriating bodies of executive powers, and also the international treaties ratified or the part of which the Azerbaijan Republic is, e.g. Convection of Labour International Organization. According to the mentioned above every employee has a right to work in safe and healthy conditions. The employer is a responsible for performance of norms and rules of protection of labour on workplace by he employees. The employer must provide the protection of buildings, constructions, technological processes and devices, keeping the normal regime of labour and holiday, training organization, examination of employees in the field of protection of labour, issuing a special cloth, individual protection means, free milk and medical-prophylactic food for employees engaged in industry bad for the health.

Prevention and periodical medical examinations of the employees are carried out without fail at employers' expense in cases passed by legislation.

The service for protection of labour carries out the operation arrangement of protection of labour and control for employees' performance of the legislation requirements of protection of labour on the enterprises.

Employees engaged in operations with high risk for life must be personally insured by employer against the accident on production personal disease. All accidents caused on production are registered and investigated by State Labour Inspection. Employees got an injury as a result of accident on production or professional disease are paid compensation at the employers' expense in order and amount fixed by Legislation. 

The supervision over the condition of protection of health, the appropriation of workplace and industrial spaces to sanitary norms is carried out by urban and regional Centres of Hygiene and Epidemiology.

State supervision over the observance of legislation rights and norms of protection of labour carries out by State Labour Inspection and public control - by trade unions as well. Al the normative acts in the field of protection of labour must be agreed with trade unions.      

There are some privileges and compensations provided by legislation for employees engaged in industry bad for the health. They are as follows: the increased basic wage rates and salaries, reduced work day, additional vacation, retire on pension having the definite work experience in the mentioned conditions of labour. Employees performing the operation on low temperature and strong winds on open air, in close unwarming buildings in cold seasons and while working on open air on temperature over 450C have the paid breaks in work.
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3.4. Municipal services

3.4.1. ENERGY SUPPLY

Energy supply of the coastal zone is provided by delivery of electrical and heat energy and the natural gas as well. 

Electrical energy supplies 100% of populated localities of the region including mountain and distant settlements. In the structure the electrical system has 300-500 kv high-tension lines of the intersystem meaning, 220-110 kv supply systems and 35-0.4 kv distributing systems. High-tension lines (110-500 kv) provide delivery and distribution of the generating power and also provide a link with neighbour energosystems. Within the coastal zone their length reaches to 800 km. The total length of the distributing systems is over 3000 km. The annual consumption of electrical energy in the coastal zone varies within 11.5-12.5 mlrd.kwh. Losses in supplying systems reach to 4.7-5.0% and 4.0-4.3% in distributing systems.

In spite of 100% electrification of inhabited localities, the energetical crisis of last years had led to regulation of electric supply regime and transition from dayli to by-hour electric supply mainly in rurals of coastal zone. 

Heat energy supplies Baku and other large towns, partially the region of the coastal zone. Heat supply is conducted by industrial and heating HES (large towns), regional and industrial-heating boiler-rooms, small boiler-rooms, and by-flat generations of heat. The annual heat output in HES reaches to 2800-300 th.Hcal. The total available capacities of regional boiler-rooms allow to produce 600-650 th.Gcal of heat yearly, but due to shortage of fuel (natural gas, heat residual oil) they work only for 1015% of total capacity. Over 40% of HES and boiler -rooms capacities fall to physical work-out aggregates, the rest ones are uneconomical and ineffective. The majority of heating mains are characterized by significant losses of heat due to poor hydro-and heat-isolation. In regional centres the heat energy is basically delivered to administrative buildings, health service objects, service, many-apartment houses. The heating in individual productions, few-apartment dwelling houses and in country is carried out basically by stove heating.

Natural gas provides the whole Apsheron peninsula, Baku, large towns and regional centres of the coastal zone. Gas-mains are attached to all populated localities of the coastal zone except the mountain villages and some distant settlements. But at present the shortage of own resources of natural gas doesn't allow to provide the most population of the coastal zone with gas (except Apsheron peninsula). The total length of distributing system (gas-main of low and middle pressure - 1.2-2.5 MPa) is over 15000 km.

The yearly consumption of natural gas of to day in industrial and housing-municipal services of the coastal zone varies within 4.5-5.0 mlrd.m3. The state of gas distributing system is unsatisfied, the more important problem is corrosion. In addition the gas losses while transportation reach 18-20% of total volume.

Arterial gas-mains of the country have 1200 mm diameter, power pressure 5.57.5 MPa and capacity over 27 mlrd.m3 per year and located basically within the coastal zone. Within the coastal zone they are as follows: Gazi-Magomed line - Russian border - 240 km; Gazi-Magomed line - Iran border - 296.5 km; Gazi-Magomed - two lines - Georgia border - 80 km. There are also regional, intersystem and drain gas-mains and two underground reservoirs with active capacity 3 mlrd. m3 within the region.                                        

Arterial oil-pipelines with total length over 600 km provide gathering and delivery of own and imported oil to the oil refineries, and also the oil transit to the country northern and western borders. The target output of oil-pipelines on oil receiving exceeds 50 mln.t. (actual is 8.2 mln.t.), on oil transition it is 10 mln.t. The oil-pipelines length is over 50 km.

3.4.2. WATER-SUPPLY AND DRAINAGE SYSTEM

The industrial complex and housing-municipal services in Baku, Sumgayit, Ali-Bairamly, less - the regional centres are provided by centralized water-supply. The water consumption in industry is regulated by limits upon the technology of production process. The daily norm of water consumption for one person is 330 l. Baku, Sumgayit, Apsheron peninsula are provided by water from different sources:

- the First and the Second Baku water-main provides a supply of drinking water of high quality from Samur-Devechi basin of underground water. They had been built in 1917 and 1942 accordingly and have a capacity of 1089 and 232 th.m3/d. The length of selfdrift water-supplies is 200 km.

- the first and the second lines of Kura water-mains had been exploiting since 1971 and 1986 accordingly having the capacity 302.4 and 449.9 th.m3/d. The length of pressure water supplies is 135 km.

· Jeiranbatan water-mains begins from the reservoir of the same name near Baku. Water comes here from Samur-Apsheron canal. Water main capacity is 1106.9 th.m3/d.

Besides there are four water-mains on the Apsheron peninsula territory with total capacity 0.8 m3/d. They based on the underground waters. Up to 40-45% of water consumption falls to lot of the industrial sector, 40-45% - to municipal sector and to 10% - to agriculture of the total volume of water delivered to Baku and Apsheron peninsula. Systems of circulating water-supply function on the industrial enterprises, mainly in Baku and Sumgayit. 

The main consumer of the rest territory of the coastal zone is the municipal services with the exception of Ali-Bairamly town. In addition the centralized systems supplies only 30% of drinking water needs. Water-supply systems of regional centres, and also the group water-supplies are corresponded to the centralized systems. Their characteristics is given in Table 3-16.

Table 3-16. Group water-supplies characteristics

	Group water-supply
	Exploitation beginning, year
	Capacity, th.m3/d 
	Lines length, km 
	Service, th. persons 
	Services populated localities

	
	
	
	
	
	total
	including regional centres 

	Khachmaz
	1978
	22.3
	241
	100
	30
	1

	Sabirabad
	1981
	47.1
	1206
	280
	80
	2

	Salyan
	1985
	50.0
	866
	240
	40
	1

	Lenkaran
	1987
	40.0
	212
	60
	30
	1

	Total:
	
	159.4
	2525
	680
	180
	5


 Gusar, Neftchala, Bilasuvar and Jalilabad regions have low indices. Here the centralized water-supply doesn't exceed 5%. The populated localities which have no water-supplies use water from the pipe wells, artesian wells, springs and various surficial sources as well (rivers, irrigation ditches and canals).

Sewage system (drainage of industrial and economic-fecal sewage) and waste-pipes cleaning are provided in Baku, Sumgayit, Salyan, Lenkaran. The total carrying capacity of cleaning constructions where the mechanical and biological cleaning takes place in 732 th.m3/d, including Baku - 640 th.m3/d, Sumgayit - 76 th.m3/d, Salyan- 10 th.m3/d, Lenkaran - 6 th.m3/d. Oil refineries and some chemical enterprises have the installations of the preliminary cleaning of liquid wastes. The rest enterprises drain sewage into the urban canalization directly.

In the rest towns (regional centres) of the coastal zone there is a sewage system in industrial enterprises, buildings of administrative and civil meaning and in up to 40-50% of housing system in settlements of town type.

The generated indices for 1999 on water-consumption and drainage system in industry and housing-municipal services in the coastal zone are in Table 3-17.

Table 3-17. Generalized indices on the centralized water-supply and drainage for 1999 (m.m3)

	EGR
	water-consumption
	drainage
	Circulating water-supply

	
	total
	including
	total
	including
	

	
	
	drinking
	industrial
	other
	
	non-refined sewage
	normative clean sewage
	normative refined sewage
	

	Guba-Khachmaz
	9.67
	8.79
	0.86
	0.02
	3.36
	1.0
	0.14
	2.22
	0.46

	Apsheron
	767.37
	359.01
	373.96
	34.40
	544.48
	159.73
	147.64
	237.11
	266.05

	including: Baku
	522.42
	288.00
	228.72
	5.70
	440.64
	155.00
	76.13
	209.51
	163.55

	               Sumgayit
	208.45
	50.38
	129.42
	28.65
	100.19
	1.08
	71.51
	27.60
	102.50

	Central-Aran
	37.87
	25.85
	4.84
	7.18
	7.49
	7.24
	-
	0.25
	5.41

	incl.  Ali-Baitamly
	24.02
	18.05
	0.74
	5.23
	3.42
	3.18
	-
	0.24
	2.65

	            Lenkaran
	2.78
	2.44
	0.10
	0.24
	2.05
	1.14
	-
	0.91
	-

	Total:
	817.69
	396.09
	379.76
	41.84
	557.38
	169.11
	147.78
	240.49
	271.92


3.4.3. IRRIGATION AND RECLAMATION

The coastal zone represents a zone of the predominant irrigated agriculture. The total area of irrigated lands is 467.3 th.ha. The distribution of the irrigated lands according to land use is given in Table 3-18.

Table 3-18. Irrigated lands distribution (th. ha)

	Economical-geographical regions 
	Total area
	Irrigated soils area
	Irrigated lands 
	orchard and 

country plots
	Forests

	
	
	total
	% of total area
	total
	including
	
	

	
	
	
	
	
	long-standing plantations
	plough-land
	hayfield
	pastures
	long-fallow land
	
	

	Guba-Khachmaz
	696.5
	131.2
	18.8
	124.5
	28.3
	84.2
	4.6
	6.8
	0.6
	6.7
	-

	Apsheron
	664.0
	22.9
	3.4
	19.4
	4.0
	12.8
	-
	2.6
	-
	2.1
	1.4

	Central Aran
	873.7
	274.1
	31.4
	253.5
	0.2
	234.5
	-
	14.1
	4.7
	19.9
	0.7

	Lenkaran
	606.9
	39.1
	6.4
	38.9
	8.6
	29.6
	0.2
	0.5
	-
	0.2
	-

	Total:
	2841.1
	467.3
	16.4
	436.3
	41.1
	361.1
	4.8
	24.0
	5.3
	28.9
	2.1


In this connection there is a great importance of the irrigation systems working on the region territory and being an important element of the hydrographical network and significant source of the underground waters alimentation. Reservoirs and canals are in the irrigation system of water supply. Basically the present reservoirs locate on rivers with exception of Jeiranbatan reservoir near Baku city which is used for water-supply of the city. Technical-economical characteristics of reservoirs are in Table 3-19.

Table 3-19. Reservoirs characteristics

	Reservoir name
	Source of alimentation
	Surface area, km2
	Volume, mln.m3

	
	
	on normal fixed level
	on level of dead volume
	total
	useful

	Jeiranbatan (filled)
	Samur-Apsheron canal, Velvelichai
	13.9
	0.74
	186
	150

	Pirsaat
	Pirsaat
	2.34
	-
	16.9
	11.9

	Bolgarchai
	Bolgarchai
	2.0
	0.10
	12.0
	11.0

	Injachai (f.)
	Injachai
	0.084
	-
	2.10
	1.80

	Babasar
	Boradigyah
	0.38
	-
	2.03
	2.0

	Khanbulanchai (f.)
	Basharud
	2.46
	0.40
	52
	45

	Lovain (f.)
	Lovaisharud
	1.25
	-
	6.30
	6.15


Data on the basic canals of irrigation system are in Table 3-20.

Table 3-20. Characteristics of arterial irrigation canals

	Canal name
	Length, 

km 
	Discharge, 

m3/sec 
	Location (regions)

	Samur-Apsheron canal
	183.3
	55
	Gusar, Guba, Devechi, Siazan, Apsheron

	Apsheron canal
	73.3
	9
	Apsheron peninsula 

	Old Azizbekov canal
	65
	35
	Bilasuvar, Jalilabad

	New Azizbekov canal
	46
	35
	Bilasuvar 

	Azizbekov machine canal
	41.5
	35
	Bilasuvar, Jalilabad


The delivery of irrigation water to the consumers is carried out by network of inter- and intraeconomic water-supplies. 

Indices on the irrigation water consumption for 1999 are in Table 3-21.

Sewage are gathered by inter- and intraeconomical networks into main Shirvan (110-km length, capacity 60 m3/sec.) and Main Mil-Mugan (185-km length, capacity 107 m3/sec.) reservoirs which through the sewage down the Caspian Sea.

Table 3-21. Indices of irrigated lands use

	Economical-geographical regions
	Area of irrigated lands, total th.ha
	Area of irrigated lands in 1999, th.ha
	Water volume used for irrigation, th.m3
	Water volume for land unit, m3/ha

	Guba-Khachmaz
	131.2
	76.1
	187122
	2458.9

	Apsheron
	22.9
	11.4
	46267
	4085.5

	Central Aran
	274.1
	204.5
	1075720
	5260.2

	Lenkaran
	39.1
	18.3
	46936
	2564.8

	Total:
	467.3
	310.3
	1356045
	4370.1


3.4.4. Control for solid wastes 

Solid living waste (SLW). The formation of 1.55 m3 of living waste per year is permitted per a person of the coastal zone according to the present sanitary norms. Proceeding from this norm in 1999 in then coastal zone there had been formed 6.17 mln.m3 of SLW, from which 4.15 mln.m3 falls to the large towns and regional centres' lot, and 2.02 mln.m3 - to country settlements. SLW contain up to 35% of food waste, 20-40% of paper, 3-5% of wood, 4-5% of textile fabrics, 4-5% glass breakage, 1-2% ferrous and non-ferrous metals and up to 10% of polymeric materials. There is a practice of living waste removal forming in towns and settlements of urban type to the municipal bodies fixed dust-heaps without its further utilization (97%). In country the living waste is keeping on the orchard plots and removed to the non-organized dust-heaps on village outskirts, the nearest ravines, gullies and other non-used lands. All this reflects very negatively on the sanitary and ecological state of the suburban territories and lands. Small quantities of SLW are burnt (1.5-2.0%) and processed (1.0-1.5%). The annual increase of SLW mass is 0.5%. The selection of SLW is not carried out. The only factory in the country for SLW process locates in Baku and has a target capacity 400 th.m3/y. But it is obsolete physically and morally and can process only 12% of volume of city living waste (they reach 3.0-3.5 mln.m3/y) having very unperfected technology.

Solid industrial waste (SIW). Long-standing activity of enterprises of oil-production, oil-processing, chemical, metallurgical and other branches of industry led to contamination of vast areas by toxic SIW. Generally to the end of 1999 the total quantity of tocsin SIW was 2922.5 th.t. from which 105 th.t. - on the rest territory of the coastal zone. In 1999 within the coastal zone there had been formed 439 t of tocsin SIW from which 377 t. in Baku and 62 t. in Sumgayit.            

Tocsin SIW are concentrated on the industrial places of enterprises, in grounds of SLW storage and on the non-organized dust-heaps as well. The total area of lands contaminated with toxic waste reaches to 7500 ha. Besides the considerable areas of lands are disturbed and contaminated by building dust, waste from quarries, gravel and sand-pits, non-toxic SIW. 

3.4.5. TRANSPORT

The coastal zone is characterized by well-developed transport system, its adaptation to geographical conditions and satisfying its needs. Two transregional transport corridors cross within the region:

· from the north to the south on Russia - Azerbaijan - Iran - Middle East countries route;

· from the west to the east on Europe - Georgia - Azerbaijan - Central Asia - China - Japan - South-Eastern Asia route;

Both corridors are provided by railway and motor-road routes, and also sea communications from Baku port. Yearly up to 2 mln.t. and 3 mln. t. of cargo are transported on the North-South and West-East corridors accordingly in both directions.

The total length of railway routes serviced both transport corridors within the coastal zone is over 500 km, motor-road routes - over 750 km.

The total length of state motor-roads is 1860 km, of local meaning - over 6660 km, sea communications - about 4300 km from Baku port to other ports of the Caspian Sea. The Urban transport (buses, taxi, in Baku and Sumgayit - trolleybuses and trains as well, and subway in Baku) function in all cities and towns.

3.5. Ecological risk

3.5.1. WATER CONTAMINATION

3.5.1.1. Azerbaijan sector of the Caspian Sea

The state of sea water in Azerbaijan sector of the Caspian Sea is controlled by the State Committee of the Hydrometeorology by 54 stations. The complex valuation of the ecological state according with microbiological and hydrochemical indices shows that waters of the Middle Caspian are contaminated from Russian border till Sumgayit; waters of the South Caspian are dirty from Apsheron peninsula till Lenkaran; waters of Baku Bay and Sumgayit beach are dirty and the dirtiest. Analysis of results of the bacteriological researches on 18 stations of the Azerbaijan coast showed that density of bacterial settlement is higher in waters of Baku Bay, here their number is 1-3 m. in 1 ml of water. Such great number of bacteria confirms that waters in bay are too dirty. In the rest parts of Azerbaijan coast the number of bacteria varies from 100 ths. to 500 ths. in 1 ml of water.

In the Middle and the South Caspian the water environment is characterized from the moderate-contaminated up to contaminated. Due to water contamination the variety of benthonic fauna had reduced from 3 to 10 times. Near Sumgayit and Baku Bay there is a sharp reduction of crustacea and some species of mollusks is observed there. The same picture is observed in region of Kura beach. The catastrophic ecological state had been formed in Baku Bay the bottom of which is littered by living waste, oil products, heavy metals and various organic combinations, and the benthonic fauna is nearly absent there. 

The main sources of the Caspian contamination are river flows, oil-gas production, oil products transportation, throwing of non-refined sewage by industrial enterprises, reservoir-drainage waters of irrigated lands and living flows of the inhabitant localities. The USSR collapse had led to that many industrial enterprises had stopped their activity completely or partially. It brought to reduction of throwing down the sea and was the reason of some normalization of the ecological state on the Caspian Sea.     

According with water protective organizations in 1999 there had been thrown 169.11 m.m3 of contaminated and 240.49 m.m3 conventionally refined sewage from the coastal zone down the Caspian Sea. The majority of flows falls to Apsheon EGR lot (Baku and Sumgayit) - 159.73 and 237.11 m.m3 accordingly.       

Annually Azerbaija throws down the Caspian Sea up to 4 ths.t. of oil and oil products, 500 ths.t. of dry residue, over 70 ths.t. of sulphates, over 300 ths.t. of chlorides, about 50 ths.t. of SSAS, up to 30 ths.t. of phenol and mineral acids, dissolved iron, nitrates, phosphates, pesticides, etc. as well.

As usual the main contaminators of water area are oil products the share of which reaches 95%/ The increased level of coastal waters contamination by hydrocarbons (4-6 MPC), phenols (7-12 MPC), detergents and nitrogen combinations (1-2 MPC) is observed near Sumgayit. Waters of this zone are characterized as from dirty to the dirtiest. 

In the near-shire waters of the north Apsheron eastward from Sumgayit river the hydrocarbons' content exceeds MPC in 2-10 times, phenols - 8-10 times as well; the content of other contaminators varies within 0.5-1.0 MPC.

The most contaminated region of the Caspian is Baku Bay. Over 440 m.m3 of sewage (155 m.m3 contaminated and 210 m.m3 conventionally refined) had been thrown here down in 1999. The hydrocarbons' content in bay exceeds MPC in 10-50 times, phenols - 18-30 times, mercury and detergents - 2-5 times as well. Moreover, the concentration of phosphates (12-15 mg/L), nitrates (2-3 mkg/L), ammonia nitrogen (25-60mkg/L) are 40-50 % higher than in the rets parts of the Caspian Sea. According with classification the waters of Baku Bay are corresponded to as dirty and the dirtiest.

Neft Dashlary region is contaminated by oil products basically. They are brought out by winds and streams in the south-eastern and southern directions. Owing to the influence of dynamic processes the concentrations of dissolved oxygen vary within 6-12 mg/L, hydrocarbons - 0.06-1.25 mg/L as well. The phenols content exceeds MPC in 5-20 times. The concentrations of the rest indices of water quality don't exceed MPC. Waters of Neft Dashlary region are classified as dirty.

On the water area of Kura beach the hydrocarbons' content varies within 0.07-1.8 mg/L, it exceeds MPC in 1-36 times. Phenols exceed MPC up to 10 times. Water quality is valued as from contaminated to dirty.

Near Lenkaran shore the hydrocarbons' content varies from 0.05-1.40 mg/L, it exceeds MPC up to 28 times, the phenols' concentrations exceed the sanitary norms in 4-10 times (0.04-0.1 mg/L). According with water quality the region is characterized from contaminated to dirty. 

Practically the concentrations of heavy metals, detergents, chlorine-organic pesticides and biogenic elements in water of Azerbaijan sector of the Middle and South Caspian don't exceed the fixed norm except for Sumgayit coast and Baku Bay.                             

Eutrophication. Anthrpogenic change of biogenic load tells in any case on the change of sea ecological system structure: bioproductivity level increasing, species composition of biological associations changes, the stability of trophic relations is disturbed, physical and chemical properties of water change. But this process of the Caspian Sea anthropogenic eutrophication is not balanced.

So, the eutrophication centres had been observed only on the isolated areas along the Middle and South Caspian coast. But in 90s beginning the eutrophication centres had united and widened in latitude directions. 

In the Middle Caspian the process of anthropogenic eutrophication are observed nearly everywhere stimulating the biological consumption of dissolved oxygen. Over 30 years the suppress of mass development of phytoplankton, phyto- and zoobenthos had been taking place in water areas to 25-35-m isobath beginning from Sumgayit beach and southward up to Alyat zone. The main degradation reason of the basic lows' representatives of flora and fauna of the region was the general contamination. Intensive anthropogenic eutrophication takes place in the South Caspian as well. But this process is stable in so-called "contact zone" having the stationary relation with contaminated water flows. In addition the eutrophication character differs noticeably from such one on the South Caspian. The difference is that zone of phytoplankton maximal development here is displaced into deeper areas. The phytoplankton degradation in relatively shaloow zones is observed in water areas of Sumgayit, Pirallakhi, Shikhov, Garadag-Alyat sections. In Pri-Kura, Kyur-Kosin, Lenkaran and Astara areas the anthropgenic eutrophication had begun to form from the coastal zone. In water areas the suppress of algae physiological activity, microorganisms' number and value of biological consumption of water dissolved oxygen are maximal. The results of long-standing researches had shown that in this region the formation of general biological productivity basement takes place in ecological conditions complex enough.

Since 1960 to 1989 the total number of microorganisms had grown in 2-4 times, the number of saprophytic bacteria - 5-10 times as well. The biological consumption of dissolved oxygen was growing everywhere as well. It is specifically that in water areas of Baku Bay, Shikhov beach and in Pri-Kura region the water oxygen is consumed completely during 8-18 hours. 

The anthropogenic eutrophication progresses significantly in the regions southward Kura river mouth where the stable flowering of water widens to the south-east and the sea central part. The hypoxia zones takes the whole water area of the Leser Gizilagach gulf, depths of Pri-Kura region and the western part of deep-water depression. The hypoxia stability in the South Caspian deep-water part of proved by that processes of stagnation, water-change, temperature regime and other factors don't influence on enrichment of the prebenthonic layers with oxygen.

The ecological consequences of anthropogenic eutrophication in the Caspian Sea and also appear or observed in depth reduction of throphogenic layer in water areas of flowering and in intensive development of bacteria of anaerobic forms.

It is characteristically that in thermocline layers the biomass of bacterioplankton had become more significantly. If in 60-70s the number of saprophytic bacteria in layers of change was 35-40% more than in surface layers then according with data of 1987, 1993 and 1997 it exceeds the number of heterotrophes of the surface layers in 1.5-2 times. Obviously the increase of water oxygen consume for 40% is connected with microorganisms' activity, i.e. their mineralizing activity regarding the organic matter. It is necessary to mention that anaerobic bacteria - dinetrifying, sulphate-reducing, methane-forming, anaerobic cellulose decomposing became usual not only in shallow waters but in bacteriocenose of water prebenthonic layers deeper 75-100-m isobath for the last 8-10 years. It was also determined that increase of the primary production growth, the values of the organic matter destruction and decrease of water saturation with oxygen influence positively on quantitative and qualitative composition of anaerobic bacteria in Caspian Sea.

In coastal line the benthonic deposits are contaminated basically by oil products, phenols, heavy metals. According with summary index of contamination (SIC) with chemical elements the benthonic deposits of nearly the whole coastal line (15-m shelf zone) are very contaminated: in the Middle Caspian SIC exceeds the background in 8-64 times; in the South Caspian it exceeds in 64-128 times. Anomalies of strontium, barium, zirconium, boron and nickel have more wider areal and technigenic influence among the heavy metals. Anomalies of chrome, tin, lead and manganese have local character. 

The benthonic deposits of Baku Bay reaching 2.7-m thickness are contaminated intensively with such chemical elements as strontium, lead, mercury, copper, chrome, nickel, molybdenum, barium, zinc and tin. Each kilogram of sediments contains up to 150 g. of hydrocarbons, 5-10 g. of phenols. Each kilogram of sediments from upper layers of Sumgayit beach water area contains 0.5-7.0 g. of hydrocarbons, up to 1 g. of mercury, phenols and heavy metals. In benthonic deposits of Apsheron northern shores eastward from Sumgayit the oil-products accumulation in 1 kg of sediments reaches 1-2 g., phenols - 0.5-1.0 g., mercury - 0.10-0.6 g.

On water area of Kura beach the oil products content in benthonic deposits reaches 0.5-0.15 g., mercury - 0.1-0.2 g. per 1 kg of sediments. 

Benthonic deposits of Lenkaran beach are characterized with content of 0.2-1.5 g. of oil products and up to 0.1 g. of mercury per 1 kg of sediments.

3.5.1.2. Surficial waters of land

Rivers. Nearly all the rivers of the coastal zone are contaminated more or less. The most contaminated river is Kura delivering the transit industrial and living flows from Georgia and Armenia and the state western side. Annually Kura transports 520-530 m.m3 of contaminated sewage, up t 500 m.m3 of them fall to Georgia and Armenia lots. In addition up t 5 m.t. of chemical contaminators and over 40 m.t. of detritus material come into the Caspian Sea. In the river's lower and middle parts the water contamination with phenols, oil products, heavy metals, ammonium nitrogen exceeds the background values (5-15 MPC). Moreover, the incoming of non-refined sewage leads to sharp increase of value oxygen biological consumption.

23 elements-contaminators had been determined in the benthonic deposits of Kura lowers. 13 of them are the basic ones and spread in benthonic deposits on 20-42% of river bed total area. They are as follows: W, Sr, Nb, P, Zn, Ag, Cu, Co, Sn, Sf, Pb, V, Y, B. Their concentration is 1.5-14 MPC. Such elements as B, Mo, Cr, Li, Mn had been discovered on local areas with concentrations 1.2-8 MPC.

The quantitative composition of water in the rest rivers of the coastal zone varies from clean in uppers to the moderate contaminated in middle and lower parts. The main contaminators are economic-living flows of the inhabitant localities and enterprises, and also the washing of mineral fertilizers and pesticides out the soil cover of irrigated lands. According with degree of influence upon the qualitative composition of surficial river flow the coastal zone is subdivided into the territories of influence within MPC (foothills and mountain zone of the northern slope and the Greater Caucasus south-eastern submersion, Mountain Talysh), the MPC predominance on individual components (Shollar plain, Devechi-Sumgayit coastal line, North-East Gobustan, Lenkaran lowland) and the MPC predominance on some components (South-east, Central and West Gobustan, Central Aran).

Interior reservoirs. Lakes and reservoirs of the coastal zone are contaminated by rivers flowing into them and also the sources of contamination located on shores. In rural provinces they are economic-living-flows, mineral contaminations, pesticides basically.

Reservoirs of Apsheron peninsula are mainly undergone to industrial and economic-living contamination. Relict lakes (Beyukshor, Ganligel, Byul-Byula, Masazir, Mirzaaladi, etc.) are contaminated by oil and oil products (1.5-14 MPC), phenols (3-32 MPC), detergents (up to 2 MPC), synthetic-surficial active substances (SSAS) (3-4 MPC). Biochemical changes are reflected in increased content of ammonium nitrogen (2-4 MPC), nitrites (2-5 MPC), phosphates (1.5-5 MPC), ammonia (1.5-7 MPC). The oxygen regime of lakes is also unsatisfied.

The significant sources of contamination are oil field waters and sewage of oil and gas processing enterprises concentrating in numerous ponds and artificial lakes-accumulators. Thus, the sewage of NGDU (oil-gas producing board) after A.Amirov transports over 50 t. of oil products, 300 t. of sediments, 6 t. of SSAS, 52 t. of sulphuretted hydrogen, 1 t. of sulphates, 2.5 t. of chlorides, 1 t. of phenols during a year. Sewage of oil processing enterprises contain 200 t. of oil products, 1100t. of sediments, 60 t. of SSAS, 27 t. of sulphuretted hydrogen, 76 t. of phenols, 2 t. of manganese every year. Accumulating in ponds these substances also infiltrate into zone of aeration and first horizon of the ground waters.

3.5.1.3. Underground waters of land

The main sources of the underground waters contamination are the industrial waste and flows, economic-living sewage, and in rural province the waste of stock-breeding, poultry farming as well and also the residual quantities of mineral fertilizers and pesticides penetrating through the aeration zone into the ground water bearing horizons.

The ground waters of Apsheron peninsula are mainly contaminated. So, in region of Baku iodine-bromine plant, in zones of direct influence of the infiltration waters (sewage ditches) of oil field enterprises in the ground waters the increased content of chlorine (11-50 g/L), iodine (0.005-0.029 g/L), boron (0.005-0.28 g/L) had been determined there. The buoyant oil film with thickness from some millimeters up to 0.7-1.8 m had formed over the ground waters level on local areas as a result of leakage from pipelines pumping oil and oil products from the oil refineriers.

Infiltration from the damaged sewage systems and construction of Baku ad Sumgayit, other towns and settlements promotes to chemical; and biological contamination of the ground waters. The main contaminators are nitrates and ammonium ions. They also come from cultivated cover. At the same time the contaminators' content is determined by age of urban buildings, density and sewage systems' state.          

3.5.1.4. Swamping and flooding

The most negative element of the geoecological state are the anthropogenic swamping and flooding of the territories, it is mainly observed on Apsheron peninsula.

The swamping differs from flooding mainly in that they are as suspended, basically their waters have no hydrodynamic connection with ground waters level increase and represents the element of unite hydrodynamic system. Swamping of the anthropogenic origin are mainly observed within the central Apsheron and corresponded to the cultivated lands. Vaster swamped lands locate on the outer margin of Baku trough representing a chain of wide flat-bottom valleys with small inclination. The main artificial factors here are oil fields' flows.

The regime formation of Apsheron peninsula ground waters takes place under the intensive anthropogenic influence that expresses in water-supply or infiltration of surficial waters of the technogenic character. It draws the change of the ground waters occurrence depths with various rates of lifting and lowering. The uplift of the ground waters level is observed on the majority of peninsula except a small area on the north-east where the ground waters level don't change or had decreased for 1-2 m due to intensive water-supply.

The central part of peninsula from Kyurdakhani settlement on the north-west up to Govsan settlement on the south-east is flooded or under the menace of flooding.

By its origin the flooded area was obliged for the first turn to oil field flows and later to Apsheron arterial canal (AAC). Regime wells drilled here in 50s show a smooth uplift of the ground waters level under the influence of oil fields' flows before the beginning of AAC exploitation. Since 1959-1960 on the north-west and 1964-1966 on the south-east of the present territory the levels of ground waters began to uplift sharply with beginning of AAC exploitation and irrigate crop-growing. The value of uplift was 10.0-15.0 m here from 1962 to 198. The uplift of the ground waters level keeps on at present.

The second flooded territory according with area is on the north of Jeiranbatan reservoir. The flooded territory is formed due to Samur-Apsheron canal and flows of industrial enterprises of Sumgayit and stretches from the reservoir northern end up to Sumgayit. The considerable areas within the town are flooded due to leakage from sewage systems. Results of chemical analysis of water samples taken from flooded basement rooms and from water supply and sewage system showed the identity.

The decrease of sea level observed since 1966 promotes to drying up of those parts of coastal line of the coastal zone which were flooded as a result of transgression in 1976-1995.

3.5.2. SOIL CONTAMINATION

The present state of soil cover is very various: from nearly clean areas which haven't undergone the negative anthropogenic influence, through the intermediate areas where weak or moderate contamination is, up to completely damaged zones. 

The main sources of the soil cover contamination are the residual quantities (RQ) of mineral fertilizers and pesticides in agriculture regions and waste of industrial production in cities.

In cotton-growing regions of the Central Aran the average RQ of pesticides (DDT, DDE, phasanol, trephlan) made 8-10 MPC in 90s beginning with increase up to 50-60 MPC on local areas. Soils of winter pastures of the present region are corresponded to regions with moderate contamination (0.4-1.1 MPC).       

In soils of Samur-Devechi, Pri-Caspian-Apsheron, Gobustan and Lenkaran regions the maximal levels of pesticides content (on average levels 1-10 of MPC) were 20-28 MPC under the vegetable plants, 20-25 MPC under the grains, 20-42 MPC under the fruit gardens, 2-50 MPC under the grape plantations. Use of lands taken for a long time under cotton and grape plantations had shown that RQ content of total DDT in fodder crops, grains, root-crops, onion, maize were 3-12 MPC, i.e. the degree of pesticides accumulation in the agriculture was 13-15% of the content in soil.

The increase of nitrates content is observed as a result of mineral and organic fertilizers use in soils of irrigated lands and country pots of the regions and on local areas of Apsheron peninsula. Sandy and subsandy soils have more nitrate contamination. Strong nitrate contamination is observed in hotbeds growing flowers and vegetables.   

Geochemically the coasts of the Middle Caspian from Samur river till Apsheron peninsula are relatively clean. 40 microelements were determined in soils. Only strontium differs with abnormal concentrations, it is associated with the nature factor - wide development of young (Holocene) deposits rich by strontium.   

Generally 17 elements-contaminators had been distinguished in soil of Apsheron peninsula (Cu, Sr, Mo, Cr, Ni, Co, Zr, Ti, Yb, B, Ba, V, W, Pb, Sn, Ga and Ag); on territory of Baku there are 34 elements-contaminators (in addition to generally spread on the peninsula - Zn, Bi, Mn, La, F, Ce, Li, Y, Hg, Cd, Hf, As, Sb, P, etc.); in Sumgayit the following elements are more spread - Zn, Mn, Cu, Cr, B, Mo, Sn, F, Hg, Sr. As a result of specialized studies on territories of Baku and Sumgayit there had been established 7 and 6 toxic polygons accordingly. Here the total content of elements-contaminators exceeds the background values within from 3-20 to 150-300 times, and 600-800 times on some areas. Unprecedented situation had arisen on Sumgayit chlorine-alkaline factory where over 80 t of mercury had accumulated in soils on depth up to 6 m as a result of long-standing leakage connected with obsolete technological process and defects in shlames' storage.  

In inhabitant localities with active infrastructure of Baku and Sumgayit characterizing by low technogenic load the main contaminator is motor transport the harmfulness of which is increased by accumulation of lead and zinc in soil.

Generally the areas of middle and strong contamination are 50-55% of these cities territory and 37% of total area of Apsheron peninsula.

On the South Caspian coast the studies had been conducted in flood-lands of Kura river and Lenkaran lowland.

In first case there had been determined 23 elements-contaminators, 6 elements (P, Pb, Cu, B, Mn, Zn) are the main ones being spread in soil of 25-32% of the studied area with concentrations 1.5-10 MPC. The rest contaminators (Sr, La, Zr, Cr, Ni, Bi, Ba, Ti, Sn, Nb, Y, V, Mo, Ag, W, etc.) are spread on local areas with concentration 3-10 MPC.

On Lenkaran lowland the main soil elements-contaminators are Ag, Sn, Sr, Be, Cr, P (1.5-11 MPC); Zn, Pb, Ni, Ba, Li, Yb, Y, Mn, B, Ti, Nb, V with concentrations 1.5-9 MPC are determined on local areas.

The significant source of soil contamination are oil-production waters and oil flows on the oil-production fields within the north-eastern foothills of the Greater Caucasus (Siazan monocline), Apsheron peninsula, Gobustan, South-East Shirvan, and also the oil products and шлаки of oil-refineries. 

The average quantity of oil and oil products exceeds the background level in 10-60 times in 0-5-cm layer and 100 time on some local areas. On Apsheron territory the total area of oil-contaminated lands exceeds 10.000 ha, generally the contamination area on the coastal zone is valued within 18000-20.000 ha.

Soils round Sumgayit and Baku are contaminated with benzopirene and toxic polychlorided bipheniles on the territories of enterprises of the electrotechnical industry over the permissible level. 

One of the main factors complicating the radioeological state are oil production and processing. During the long-standing exploitation of oil fields the radionuclide accumulation in oil fields soils had led to that on some places these soils must be buried as radioactive waste according with level of radionuclide content in them. Oil and associated formation waters, coming to the surface with it, contain radium, thorium and radioactive calcium as well. They penetrate into soil, deposit on pipe walls, concentrate on refining installations, in industrial-repairing rooms on oilfields making areas with abnormal high radioactivity exceeding the background values in 50-150 times (500-600 mcR/h). Abnormal high concentrations of radionuclide are also fixed in production waste of oil-processing, chemical and iodine-bromine productions. The dangerous reality is that many places of old oil production and also the places of oil-processing slag storage are use now under the inhabitant territories, some dwelling houses are too close to wells. The presence of radon gas prevails in these rooms. This gas constantly emanates from soil contaminated with radium-226.

157 zones of local and areal contamination with radionuclide with radiation level from 120 to 3000 mcR/h had been determined by the specialized studies on the Great Baku territory in 1988. At present only 31 zones had been rendered harmless, mainly in the city central part.  

3.5.3. ATMOSPHERIC CONTAMINATION

Stationary resources. The atmospheric air of Apsheron peninsula is more intensively undergone to the industrial contamination. There is the concentration of enterprises of fuel-energetic, petrochemical, metallurgic, machine-building complexes and building materials industry and in Ali-Bairamly where the fuel-energetic complex is developed as well. In the rest inhabitant localities the main stationary contaminators are local boiler-rooms and heat-supply systems for light and food industry enterprises. But due to sharp decrease of production and energetic crisis the degree of air contamination from stationary sources had significantly reduced for the last 10 years as shown on Tables 3-22 and 3-23.

Table 3-22. Dynamics of the contaminating substances outburst into the atmosphere of the coastal zone from the registered stationary sources

	Economic-geographical regions
	1990
	1999

	
	stationary sources quantity
	outbursts

(ths.t.)
	stationary sources quantity
	outbursts

(ths.t.)

	1. Guba-Khachmaz
	98
	26.6
	53
	1.17

	2. Apsheron
	10467
	1503.1
	7552
	367.33

	including: Baku
	9227
	1395.9
	6494
	326.65

	                 Sumgayit
	1158
	96.5
	978
	40.3

	3. Central-Aran
	1122
	106.5
	871
	82.93

	including: Ali-Bairamly 
	380
	67.3
	249
	31.7

	4. Lenkoram
	163
	26.3
	40
	0.06

	Totally on the coastal zone
	11850
	1663.5
	8516
	451.49


Table 3-23. Dynamics of the ingredient composition of the contaminating substances outbursted into the atmosphere from 

the stationary sources (th.t.)

	Economic-

geographical regions
	Years
	Outbursts

(totally)
	including

	
	
	
	solid particles
	gaseous and liquid substances
	of them

	
	
	
	
	
	sulphite anhydride
	carbon oxide
	nitrogen oxde
	ydrocarbons
	volatile organic organic matter

	Guba-Khachmaz
	1990
	26.6
	-
	26.6
	0.6
	0.5
	0.2
	25.3
	-

	
	1999
	1.17
	0.05
	1.12
	-
	0.07
	0.02
	1.02
	0.01

	Apsheron
	1990
	1503.7
	123.1
	1380.6
	29.6
	57.3
	24.9
	1236.0
	24.2

	
	1999
	367.33
	12.68
	354.65
	7.07
	20.1
	10.42
	307.36
	9.2

	including: Baku
	1990
	1395.9
	103.6
	1292.3
	16.6
	45.9
	14.0
	1195.9
	16.0

	
	1999
	326.6
	10.7
	315.9
	3.9
	17.5
	8.1
	279.4
	6.6

	Sumgayit
	1990
	96.5
	8.6
	87.9
	13.0
	11.0
	10.9
	40.1
	8.2

	
	1999
	40.3
	1.7
	38.6
	3.1
	2.6
	2.3
	27.9
	2.6

	Central-Aran
	1990
	106.8
	0.6
	106.2
	25.6
	1.6
	16.3
	62.0
	0.7

	
	1999
	82.93
	0.62
	82.31
	8.4
	0.31
	8.82
	63.58
	1.1

	including: Ali-Bairamly
	1990
	94.4
	0.3
	94.1
	25.5
	1.0
	16.2
	50.7
	0.7

	
	1999
	31.7
	0.4
	31.3
	8.4
	0.1
	8.7
	13.2
	0.8

	Lenkaran
	1990
	26.3
	0.5
	25.8
	-
	1.0
	0.1
	18.5
	6.2

	
	1999
	0.06
	0.04
	0.02
	0.01
	0.01
	-
	-
	-

	Totally on the coastal zone
	1990
	1663.4
	124.2
	1539.2
	55.8
	60.4
	41.5
	1341.8
	31.1

	
	1999
	451.49
	13.39
	438.1
	15.48
	20.49
	19.26
	371.96
	10.31


Motor transport. In conditions of production decrease and the corresponding decrease of outbursts from the stationary sources the share of motor transport in outbursts total volume increased sharply, in 1999 it was 47% in comparison with 26% in 1990. Simultaneously the share of coastal zone in outbursts total volume of the state motor transport increased as well. It is valued within 60-65% in comparison with 35-40% in 1990. Proceeding from the available quantity and quality structure of coastal zone motor park and fuel used for a year the total outbursts were 197.2 ths.t. in 1999 concerning three cities - Baku, Sumgayit and Ali-Bairamly. These outbursts included carbon oxide - 138.5 ths.t., hydrocarbons - 37.3 ths.t. and nitrogen oxide - 7.8 ths.t. From total volume of outbursts 191.5 ths.t. falls to Baku lot, 4.4 hts.t. - Sumgayit and 1.3 ths.t. - Ali-Bairamly as well. 

Loads of atmospheric precipitation of the chemical combinations are valued according with materials of Committee of Hydrometeorology. This Committee carries out the environment monitoring on the hydrometeorological stations in Khachmaz town, Pirallakhi is. (Apsheron), Neftchala town and Lenkaran town. Results of studies for 1999 are in Table 3-24.

Table 3-24. Valuation of average density (t/km2) and mass (ths. t.) of atmospheric precipitation of contaminators in 1999

	Economic-geographical region
	Sum of precipi-tation
	Sulphate sulphur
	Nitrate nitrogen
	Ammonia nitrogen
	Chlorine
	Hydrocarbo-nates

	
	
	average density
	mass
	average den-sity
	mass
	average den-sity
	mass
	average den-sity
	mass
	average den-sity
	mass

	Guba-Khachmaz
	84.3
	5.6
	39.0
	2.0
	13.9
	0.2
	1.4
	1.3
	9.1
	3.0
	20.9

	Apsheron
	238.1
	12.1
	80.3
	2.4
	15.9
	0.07
	0.5
	13.3
	88.3
	8.0
	53.1

	Central-Aran
	179.0
	6.5
	56.8
	1.9
	16.6
	0.3
	2.6
	7.8
	68.1
	4.0
	34.9

	Lenkaran
	116.0
	7.3
	44.3
	4.4
	26.7
	0.8
	4.9
	5.5
	33.4
	1.1
	6.7

	Totally on the coastal zone
	617.4
	
	220.4
	
	73.1
	
	9.4
	
	198.9
	
	115.6


Share of regions in total load of the atmospheric precipitant on the coastal zone is: Guba-Khachmaz EGR - 13.6%, Apsheron EGR - 38.6%, Central-Aran EGR - 29.0% and Lenkaran EGR - 18.8%. The correlation of sulphur and nitrogen contribution in convenient total load is 2.7:1 on average, but it varies depending the region: Guba-Khachmaz EGR - 2.5:1, Apsheron EGR - 5:1, Central-Aran EGR - 3:1 and Lenkaran EGR - 1.4:1.     

3.5.4. PESTICIDES

Insecticides, acaracides, fungicides, herbicides and defoliants, growth stimulators, perpetrates for animals' health used in great volumes in period to 1990 promoted the production of agriculture production in great amounts. But simultaneously it led to intensive chemical contamination of soil, water flows and ponds. The residual quantities of contaminators are still kept on various areas of the coastal zone. Economical crisis of 90s and the agriculture reconstruction with land and state and collective farms' properties transfer to individuals brought to sharp reduction of pesticides and mineral fertilizers import and use in country in conditions of poor financing and credit of the agriculture sector. In addition in the coastal zone the pesticides' use had reduced more than 10 times in comparison with 1990 and approximately made 1300-150 t. in 1999, i.e. 10% of minimal necessities. Moreover, the annual expenditure of pesticides on places is 2.5-3.0 kg/ha on the cotton plantations, 5-6 kg/ha in fruit gardens, 
kg/ha on water-melons, melons and gourds. Insecticides, fungicides and herbicides used at present are classified as rapid-destroy substances and practically don't accumulate in the environment.   

3.5.5. exotic species 

The alien species of organisms having come into the coastal zone mainly under the influence of anthropogenic factor (artificial settling, penetration on water artery), represented by invertebrates, crustacea, fishes, birds and mammals.

Invertebrates are represented by 7 species penetrated into the Caspian Sea after the opening of Volga-Don canal. They are: Bougainvilla megas (Kinn), Blackofordia virginica (Mayez), Balanus improvisus Darvin, Balanus eburneus Gould, Nereis aiversicolor Muller, Mytilaster leneatus Gmel., Abra ovata. They take part in covering of ships, hydrotechnical and port constructions, rigs and piers. Mytilaster had forced dreicena (Dreycenus) out which was the valuable fodder animal. But it itself is a fodder for marketable fishes and birds.  

Crustacea are represents by two species of shrimps (Palaemon adspersus rathke and P.elegans) and Holland crab (Rhithropanopeus harrisii tridentatus Maitland) which also penetrated into the Caspian Sea by Volga-Don canal. Larvae and adult individuals are a fodder base for marketable fish and birds. 

Fishes came into the Caspian Sea in different ways. Two species of grey mullet are specially acclimatized - little mullet (Lisa saliens Risso) and golden mullet (Lisa auratus Risso), Mississippian gambusia (Gambusia affinis Boejardet Girard), hunchback salmon (Oncorhynchus gorbusha Walbaum), golden and silver crucian (Carassius carassius L., C,.auratus.Bloch.) occasionally brought here, river or european eel (Anguilla anguilla L.). Mississippian gambusia does damage to fish eating their caviar and fries.
Birds, not typical for autochthonous ornitofauna, are represented by annulated and little turtle-doves (Streptopelia decaocto Frivaldzk, S.senegalensis L.) and black-head seagull (Larus melanocephalus L.). They do a definite damage (except seagull) feeding with seeds and berries of cultivated plants.

Mammals are represented by coypu (Myocastos coynus Mollina) and raccoon (Procyon iotor L.) acclimatized in 30-40s. Raccoons do a great damage to ornitofauna basically, eating eggs, nestling and adult individuals of valuable birds.      

3.5.6. VERMIN AND PLANTS ILLNESSES

The following illnesses and vermin are mainly spread in the low-lying forests of the coastal zone:

· illnesses: mealy (farinaceous) dew of oak (Microsphera alphitoides fungus), oak drying up (Ceratocystis roboris fungus), nummulariative necrosis of oak (Nummularia bulliardi), holland illness of elms (Ceratocystis ulmi);

· vermin of saplings: east may cockchafer (Melolontha hippocastani), june cockchafer (Amphimallon solstitialis);
· vermin of adult trees: unpaired bombyx (Lymantria dispar.), oak green leafwig (Tortrix viridana).
3.5.7. DESERTIFICATION 

The coastal zone of Azerbaijan is one of the ancients places of human society appearance and development and cultivated agriculture origin. Here the natural complexes were undergone to the anthropogenic influence for thousands years. In this connection the different formation accompanied with soil erosion and degradation had a wide development here for some centuries and had sharply intensified in XX century. The reasons of desertification processes are:

· vegetative cover destruction and damage of soil layer as a result of industry activity, carrying of living and irrigation works;

· degradation of soil-vegetative cover due to excessive cattle pasture;

· vegetative cover destruction due to use of trees and bushes as firewood;

· reduction of soil fertility as a result of dry-farming land agriculture;

· the repeated soils salinization and growth of natural salines as a result of the ground waters level uplift on areas of artificial irrigation and on the Caspian shore as well (due to its level uplift).

Due to prevent the desertification process spread the planning scientific-research studies were carried out and the correspondence measures were conducted for many years. The annual antierosion, forest-reclamation, irrigation-reclamation works on thousands hectares lands undergone to desertification in this or that degree were conducted in former USSR time. Considerable assignations were used for these purposes. But the dessert formation process couldn't be stopped. At first it was connected with gradual increase of anthropogene influence and intensive methods of agriculture. The situation had deepened in 90s due to considerable worsening of social-economical conditions and sharp reduction of finances allotted for measures for lands protection, re-cultivation and rational utilization.                              

3.5.8. other anthropogenic factors

The significant changes of agriculture in 70-90s, the transition from rice-and grain-growing to vegetable-growing, vine-growing related with drying up of swamped territories and reservoirs, water usage of rivers feeding the reservoirs for irrigation, arable lands had significantly changed the conditions of animal kingdom living in the low-lying parts of the coastal zone. Moreover, due to water high level in Khazar, Akshin floods, canals, reservoirs, supporting by fish-breeding farms, there took place the replacement of various-grass vegetation being the forage reserves for birds with reeds and juncaceae vent. associations on significant areas. Water regime doesn't change for a long time and stagnates in ponds on Gizilagach reserve territory. All these promoted to biomass sharp reduction - the main forage of ducks, water hen and swans and reduction of number of hibernating colonies from 10 m. individuals in 50s to 0.5 m. individuals in 1999.

Intensive anthropogenic influence upon the coast of the Central Aran also reduce the prospectives of increase of water-fowls and near-water birds' number.

Hunting, fish and coypu farms had been organized on Agzibir of the Middle Caspian shore. Their activity does a significant damage to water-fowls and near-water birds during all seasons. Grey goose, swans, shelduck had disappeared completely due to excessive throwing of water down the sea lock through and usage of river waters for surrounding fields irrigation. Hydrological regime of lakes gets worse, it leads to worsening of lake forage reserve.

3.5.9. WEAK PUBLIC AWARENESS

A network of non-governmental organizations (NGO) had been formed in Azerbaijan for present moment. Scientific societies must be mentioned for the first turn. Their activity is related with scientific aspects of biological varieties - Botanic societies, Zoological societies, Geographical societies, etc. The Society of fishermen and hunters represents another type of public organizations; they use hunting and fishing areas on which the protection, reproduction and rational use of the animal kingdom is carrying out. 

Over 30 ecological non-governmental public organizations and associations act in Republic. Their main target is teaching of ecological knowledge, ecological information, ecological education, studies conduction, etc. Some NGO act in the field of biological variety preservation in frames of education and enlightenment, it is very important for public awareness regarding with biological variety value and its preservation. Thus, Ecological Union of Azerbaijan takes part in some programs and projects oriented directly for preservation of the state biological variety.

Movement of Greenpeace, Nature Preservation Society and other NGO carry out the execution of public control for biological variety preservation, solve informative-enlightenment tasks.

But the activity of many NGO is not supported by real practical acts, often it is caused by inadequate material-technical base, absence of due attention and support from the state institutions, and also low social activity of population in the field of ecological tasks solution. The involvement of publicity and, partially the rural population into ecological measures is low enough. The example of mass ecological actions in the republic regions are nearly absent. There is a passivity of population in discussion and acceptance of decisions in the field of the environment and biological variety protection. The development and realization of ecological projects and programs on the population awareness, training, issues of scientific-popular literature are on low level.

Many NGO directly dealing with ecological problems weakly collaborate with each other and nearly unknown for publicity. At the same time NGO playing more noticeable role in nature protection activity have all the grounds to be an effective public power but there is a necessity of closer collaboration between them and the state organizations.    
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4. TERRITORIAL ORGANIZATION AND ADMINISTRATION

4.1. Administrative relations

According to the present Constitution the executive power belongs to the President of Azerbaijan Republic being the guarantor of independence, territorial unity, democratic development of the state, adherence to the International agreements and pacts. The heads of administrative regions of the executive power carry out the guidance on sites. They are appointment and released by the President. On sites the heads of executive power carry out the guidance over the executive powers bodies, provide the execution of local budgets, promote the conditions of economical and social programs, solve other problems within the framework granted by the President.

In 1999 the elections of the municipal bodies of self-government with status determined by Law had been conducted for the first time. Municipalities carry out their activity by session of permanent (or other) commissions and under the guidance of the municipality chairman. Municipalities determine the local taxes and duties, confirm the local budgets and reports of their execution, accept and execute local programs of social defense, social and economical development and local ecological programs as well.

The population has all the democratic rights and freedom provided by the state Constitution. The involvement of publicity into the administration is provided by right of citizens be elected and elect the central and local bodies of the executive power, bodies of self-government and participate in supervision over the self-government bodies. The publicity take part in management of natural resources and environment through the executive powers power bodies, local self-governments and non-governmental organizations.

The publicity has quarantined rights of the free control in the sate political life, non-governmental organizations arrangement, freedom of conscience, view and speech, expression of their opinions through mass media. 

4.2. The environment and natural resources management 

The state management after environment and natural resources is conducted by the following executive power bodies:

State Committee of Ecology and Natural Utilization Control (hereafter Goscomecology) conducts the sate ecological policy, recommends the environmental care and measures, carries out the supervision for adherence to standards and requirements of the environmental care Legislation, and also the control for state and utilization of natural resources, licenses for activity and throwing of contaminating substances.

State Committee of Geology and Mineral Resources (hereafter Goscomgeology) conducts the state policy in the field of mineral resources, coordinates and carries out the works on complex study of depths, provides the state account of ore and non-ore economical resources (except hydrocarbons) and the underground waters, licenses to conduct the geological explorations, production of the underground waters, building materials, colored and artificial stones.

Committee of Reclamation and Water Economics conducts the regulation and complex utilization of water resources.

State Committee of Hydrometeorology conducts the environment monitoring.      

State Land Committee carries out the state policy in the field of land use, provides the rational and effective use of land fund, keeps the land cadastre and monitoring.  

Ministry of Health (sanitary-epidemiological survey) controls the state of environment and foods, it is responsible for the population safety.   

State Committee of Control for Safety in Industry and Mountain Supervision (hereafter Gosgortechnadzor) controls the safety devices in industry and the safety of the mountain works process.

"Azerbalig" State Concern conducts production and recovery of fish resources, controls the adherence to environmental care Legislation on fishery.

"Azerbmesha" Production Association conducts the recovery of forestry, controls the adherence to environmental care legislation on forest.

State Oil Company carries out the exploration and production of oil and gas fields, conduct the departmental monitoring for the environment state.

Ministry of Economy conducts the state economical policy in the policy in the field of natural resources and the environmental care, coordinates the activity of the above-mentioned organizations in this sphere.

4.3. Legislation

The Legislation in the field of rational utilization and natural resources and the environment protection is based on the Constitution of Azerbaijan Republic accepted in 12.11.1995 and reflects the general principles of nature use and protection. The present Legislation covers a vast statute-books determining the legal basis of nature use, and normative acts regulating the economical activity.

4.3.1. BASE LEGISLATIVE AND NORMATIVE ACTS

The regulation of relations in the sphere of natural resources use and the environment protection is carried out on the base of summary of juridical acts the majority of which is worked out and accepted for the last ten years. This is a summary of laws and rules regulating the legislative relations in sphere of rational use of the depths, land, water, forest, fish resources, and the nature and public health protection against the negative influence of nature utilization. The list of the legislative acts is in Appendix 15.

4.3.2. VALUATION OF INFLUENCE FOR THE ENVIRONMENT 

Valuation of influence for the environment (VIE) is carried out according to "Provision on VIE process in Azerbaijan Republic", accepted in 1996. It is one of the test modes if technical-economical grounds (TEG) and projects of the objects building of various purposes meet the requirements of the environmental care Legislation. The result of VIE is the influence valuation and comparison of the alternative versions of the project solutions. The government has a right to choose the final version of the building.

The realization of VIE in terms of the concrete project begins from the stage of planning and preparing of the TEG of its realization. The bidder is responsible for submission of the final VIE documents to the Goscomecology. The bidder is responsible for performance of terms containing in the permit. The bidder is responsible for the present project monitoring, submission of reports and receiving the permits from other departments. 

While the VIE development Goscomecology plays a crucial role. Goscomecology guides the following criteria:

· if the present proposal foresee new technologies?   

· volumes and complexity of the proposed processes or technologies;  

· the expected consequences upon the environment from the carrying proposals;

· if the proposal realization leads to significant changes for the locals inhabitants;

· scales of the publicity reaction regarding the proposal; 

It is necessary to mention that the bidder carries the basic responsibility. At the same time Goscomgeology must conduct the inspections to control the accuracy and authenticity of the monitoring results because it is a mean for the definite purposes achievement and intended for the hazard influence prevention upon the environment. If the terms are infringed then the bidder must stop the activity leading to the mentioned infringement. In case of discrepancies the bidder has right to make a complaint to the Justice Court of Azerbaijan Republic.

It is necessary to mention the terms of VIE process conduction. If the bid for the project is submitted then Goscomgeology must reply depending the project scales for 1-3 months. The VIE process administration will be carried out according to principle "user pays". The sum of paid outlays is determined as a percent of the project total cost.    

Goscomecology calls an expert group on VIE consisting of 5 to 11 persons for audit of complex projects. Expert group carries their own investigations, which submitted to the bidder. Expert group must record all the suggestions and remarks of the publicity. Expert group regulates all the procedure matters but the final decision is accepted by consensus. When there is no distinct majority the chairman has a casting vote. The publicity must be informed about the expert group decision. Expert group on VIE development is formed for every concrete application. When issuing the recommendations the expert group keeps the following requirement:

· determination of permissible levels of influence which can't be avoid completely;

· the sum definition which is scientifically acceptable as a compensation for influence upon the environment that is inevitable;

· proceeding the additional information on VIE the recommendation is given how to avoid these influences, control them, reduce to minimum or manage them;

· value to quality and effectiveness of wishes received from the inhabitants, and also point out the key problems which must be solved;

The projects are undergone the State ecological expertise (SEE) before the building of new objects and reconstruction of acting ones. The board of the ecological expertise of Goscomecology carries out this expertise and it is the central body to receive the ecological permits. SEE is conducted on the base of part of Law on the Environment Protection and represents an integral process coordinating the decisions of different departments (permit for land use and building, natural resources use, outbursts into air and throwing into the ponds), TEG and VIE and approving or rejecting the offered activity.

4.3.3. STANDARDS AND QUALITY INDICES 

OF THE ENVIRONMENT

Ecological policy of the Republic in the field of environment protection is based on principles of legality, publicity, generally accepted international standards and legislative duties. The main criteria for nature utilization are:

· definition of ecological hazard level upon the outlined and carried out economical or other activity which can influence directly or indirectly upon the environment state and population health;

· the necessity of preservation of the ecological balance, genefund and variety of the living nature in generations' interests;

· the correspondence of the target economical or other activity to the requirements of the environment care legislation, sanitary norms and rules, engineering normative;

· definition of degree of normative grounds of the foreseen actions on the environment protection;

· definition of possible modes to reduce the results of hazard influences upon the environment.

Standards and indices of the environment quality are defined and regulated by the corresponding normative statements acting state and departmental norms or standards (ГОСТs and ОСТs accordingly) building norms and rules (СниПs) sanitary norms.

The environment quality is regulated by the following standards:

· the limit-available concentrations (LAC) of contaminating substances in the environment;

· the limit-available simultaneous outbursts and throwing (LAO and LAT accordingly) of the contaminating substances into the environment, worked out and periodically revised for every acting or newly organized enterprises;

· the limit-available levels of noise, electromagnetic radiation, levels of radiation hazard, sanitary norms and hygienic standards.

The infringement of the mentioned standards and requirements entails the suspension and complete stopping of activity on location, project, building, reconstruction and exploitation of ecologically harmful objects in accordance with statements of Goscomecology, State Sanitary-Epidemiological Supervision of Ministry of Health and Gosgortechnadzor.

The execution of requirements of the environment care legislation, recovery and reproduction of natural resources, accounting of local and distant ecological, genetic, economical, demographic and moral consequences of the objects activity must be provided while location the enterprises, buildings and other ecologically harmful objects. The ultimate-available norms of load upon the environment must be pointed while technical-economical ground of the building, reconstruction and widening, project of enterprises, constructions and other objects.

The basic standards of the environment quality are in legislative acts the list of which is in Appendix 16.

4.3.4. ECONOMICAL MEANS OF CONTROL FOR THE ENVIRONMENT CONTAMINATION AND 

RATIONAL UTILIZATION OF NATURAL RESOURCES

The following economical means of control for the environment contamination and rational utilization of natural resources are used in the Country:

· payments for use of the surficial and underground water resources, for sewage throwing into the natural water objects, for outburst of the contaminating substances into the atmospheric air, for solid wastes distribution, payments for standards infringement on the hazard and industrial wastes are set according with Decision of Cabinet of Ministry from 03.03.1999 №122; in 1993 the payment rates had been revised once only towards 10-folded increase in accordance with Decision of Cabinet of Ministry from 01.05.1993 №216.

·  payments for damage brought to the environment as a result of illegal development of widely spread economical resources - established according with Decision of Cabinet of Ministry from 08.06.1992 №319
· fee for right for hunting - established by Goscomecology in 1992            

· tax for land use - established according with "law on Land Tax" from 02.02.1993

· purpose payments into the Road Fund connected with use of transport means - established according to "Law on State Road Fund" from 16.02.1994

· payments for forest felling - established and regulating according with Decisions of Cabinet of Ministry from 24.08.1994 №2

· royalty - established according with "Law on Tax for Commercial Minerals Production" from 24.03.1995

· payments for fish resources use by juridical and physical persons of overseas countries, fines for illegal fishing- established according with Decision of Cabinet of Ministry from 06.09.1999 №146

· payments for illegal feeling and damage of trees and bushes - established according with Decision of Cabinet of Ministry from 27.12.1993 №636

· payments for illegal hunting and catching of wild animals and fish - established by Goscomecology in 1994

· payments for service use on gathering and removing of urban waste - established according with Decision of Cabinet of Ministry from 02.01.1992 №3

4.4. Nature utilization planning and monitoring

Planning (prognostication) of utilization and monitoring of the natural resources is conducted by the corresponding bodies of the executive power by development of long-term prospective programs and annual prognosis. Long-term programs reflect general tasks of the forecasted period with tasks' distribution on years. The annual prognostications ground the execution of concrete researches and studies, define their scope and required finances. Long-terms programs are established by State Government after the examination and agreement in Ministry of Economics. Annual prognostications are agreed in Ministry of Economics and Ministry of Finance and their execution is included into the state budget of the coming year.

Planning of geological explorations proceeds from the necessity of further widening of mineral resources of the state, their quality growing and improvement of geographical location aimed to provision of economic branches with necessary kinds and reservoirs of economical resources. The schedule of the geological explorations prognostications carries out on the following sectors: 1 - exploration works; 2 - regional geological survey and geophysical works; 3 - hydrogeological and engineering-geological surveys; 4 - scientific-research studies; 5 - special studies including geoecological researches and works on search for precursors and prediction of earthquake; 6 - depths protection and rational utilization of mineral resources; 7 - state balance (monitoring) for economical resources reserves.

Forestry planning includes the following tasks: 1 - rational utilization of forest source of raw materials resources on the base of regular location of forest distribution; 2 - rational utilization of state forest fund lands; 3 - improvement of quality content, enlargement of afforestation area and increase of the productivity; 4- emphasizing of water protection, protective, climate regulating, sanitary and other useful features of forests; 5 - care for forests, looses reduction from forest fires and vermin; 6 - intensification and increase of the forestry effectiveness; 7 - development of scientific researches on improvement of forest economics conduction; 8 - registration (monitoring) and forest resources protection.

Planning of irrigation and reclamation water use is carried out in conditions of the irrigated lands privatization and proceeds from bids and prognostications of water use from individual and collective land owners of the irrigate lands. The following tasks are examined while planning: 1- improvement of reclamation state of lands; 2 - building and reconstruction of irrigation and drainage systems, reservoir-drainage systems, reservoirs, separate canals, wells and other constructions; 3 - water volume determination supplied for land irrigation and pastures watering.

Water supply and drainage system planning conclude the following: 1 - determination of water volume supplied to consumers (population, enterprises, organizations, institutions), which is the derivative index of water supply into the network and determined accounting the leakage and non-accounted water discharges; 2 - determination of sewage volume passed through drainage reservoirs; 3 - building and reconstruction of arterial drainage systems and networks, drainage systems and purification buildings. 

Protection and lands rational use planning includes the following: 1 - monitoring of land states; 2- determination of scope of the reclamation works (irrigation and land drying); 3 - determination of scope and types of works on struggle against soil erosion (water, wind, silt), salinization and swamping; 4- determination of volumes and types of cultural-technical works and lands' re-cultivation.

Fish хозяйство planning includes the following: 1 - registration (monitoring) of industrial fish reserves; 2- volumes of fishing in the Caspian Sea within the frames of given quota; 3 - volumes of fishing within the interior waters (rivers, lakes, reservoirs, ponds); 4 - measures on artificial fish breeding, preservation and restoration of fish resources.

4.5. Planning of reaction for emergencies

The State Commission on Emergencies (SCE) is the national state structure responsible for preparedness for reaction in case of emergency as well as oil contamination on sea. This Commission leads the State system on prevention and actions when emergencies. The chairman of Commission is deputy chairman of Cabinet of Ministries. 

Actually, the national plan of actions in case of emergency is absent. Planning, preparedness and execution of the appropriate measures are carried out within workframes of the State system on awareness and actions in case of emergency, its functions include:

· execution of economical and legislative measures on population protection, material and cultural valuables, environment in case of emergency;

· provision of stable function of observations and control for environment and potentially dangerous objects, prediction of possibility of various disasters rise, determination of potential hazardous objects beforehand and acceptance of necessary measures, provision of functional activity of objects and economic branches, systems of population life-support, creation of special reserves of material-technical facilities, medical equipment and medicaments, provision, etc.;

· provision of high preparedness of administrations, forces and means and fast reaction for emergencies;

· carrying out of rescues, emergency and other urgent works for liquidation of consequences during emergency;

· organization of interaction and cooperation with overseas countries by rendering mutual assistance in problems dealing with prevention of emergency and liquidation of consequences;

Forces and means of observation and control for environmental state and potential hazardous consist of:

· forces of State Committee of Ecology, State Committee of Geology, State Urban Technical Supervision, State Committee of Geodesy, Ministry of Health (Board of Hygiene and Sanitary), Ministry of Agriculture (Main Board of Veterinary);

· service of observation and laboratory control of various organizations, departments and Academy of Sciences;

· forces on prevention of hydrometeorological and heliogeophysical disasters, observations after radioactivity and contamination of environment of the State Committee of Hydrometeorology, services of seismic observations and information of Academy of Sciences, service of control for sources of hazard substances outburst into the environment of the State Committee of Ecology;

· means of observation of Azerbaijan National Aerocosmic Agency;

Forces and means of liquidation of emergencies consequences consist of:

· military and civil rescue, rescue-recovery, fire and other organizations of ministries and departments;

· departments and organizations of emergence medical service of Ministry of Health and other ministries and departments;

· organizations of emergence veterinary service and service for vegetation protection;

· fire department of Ministry of Internal Affairs;

· divisions of Civil Defense;

· emergence services of airports of "AZAL" State Concern;

· recovery and fire trains of Azerbaijan State Railway;

· rescue services of Caspmornefteflot, Caspian Steam Sheep Line, "Azerbalig" State Concern;

· motor means of "Azeravtonagliyat" State Concern, motor divisions of ministries and departments;

· volunteers;

Reaction for oil flood. The chairman of State Committee of Ecology is the local operative person, responsible for receiving and transmission of reports about oil contamination. The chairman must be notified within an hour in case of oil flood in quantity over 2 t. Further on (shorter terms if possible) the call must be confirmed by facsimile.

The Boards which must be notified in case of emergence oil flood are: SCE, State Committee of Ecology, State Urban Technical Supervision, State Oil Company of Azerbaijan Republic (SOCAR), Board of Civil Defense of Ministry of Defense, military division on prevention of rise and liquidation of open outburts of SOCAR, Main State Board of Fire Security of Ministry of Internal Affairs (MSBFS), Caspian Basin Emergence-Rescue Special Board (CaspBERSB), State Inspection on the Caspian Sea (Goskaspohrana) of the State Committee of Ecology, "Azerbalig" State Concern.

The reaction for emergence flood of oil onshore and offshore is carried out on the base of Plan of reaction in case of oil flood being the part of Plan of Azerbaijan International Operation Company (AIOC) on reaction during the emergencies. Aim of Plan is the provision of leading orders and information for staff who will be responsible for actions management on liquidation of consequences of oil flood. Plan of actions examines the following tasks:

· determination of reaction category;

· resources requiring for liquidation of emergency;

· possible options of oil flood;

· versions of reaction;

· draw and mobilization of resources;

· aviation support (airports and helicopters);

· air recognizance, tracing of spot and oil quantity;

· waste liquidation;

The forces are drawn to liquidate the emergence oil flood offshore. These forces are as follows: forces and means of Marine service of the environment protection of AIOC ("Briggs" Base of reaction service), CaspBERSB, MSBFS, SOCAR, Caspian Steam Sheep Line and "Azerbalig" State Concern.

Supervisors of CaspBERSB provide daily communication on emergence frequency on the whole Caspian Sea. In emergencies the staff is notified by calls for pagers. Control for actions on flood removing can be carried out with the help of walkie-talkies from base stations on moorage of CaspBERSB, special car and "Svetlomor-2" rescue sheep. 

MSBFS, Caspian Steam Sheep Line, Caspmornefteflot and "Azerbalig" State Concern provide daily operative radio communication with all floating facilities. 

AIOC provides a facsimile and radio communication with marine drilling construction and Marine service of environment protection "Briggs" for operative reaction in case of oil flood.

5. SIGNIFICANT ISSUES

Landscapes degradation, desertification. Anthropogenic influence caused upon coastal zone during thousand years and sharply risen in XX century had led to significant of landscapes accompanied by erosion and soil degradation, oppression of vegetative associations and animal kingdom. The reasons are as follows:

· intensive development and widening of developed industrial zones and adjacent territories with change of country relief, soil cover disturbance, superseding and destruction of natural vegetative and animal associations, environment contamination;

· degradation (destruction) of soil-vegetative cover outside the developed industrial zones under the influence of different types of contamination, communications, overweening stock pasture, etc.;

· illegal felling of forest and bush vegetation for firewoods and timber as well;

· decrease of soils fertility as a result of non-irrigated layer;

· washing of soil layer out on areas undergone to erosion;

· the repeated salinization of soils and growth of natural salines, swamping and flooding as a result of ground waters increase on areas of artificial irrigation and on the Caspian Sea shore as well (due to sea level increase).

Shore change due to sea level increase. The penetration of water masses into the land on various areas is estimated from 5-10 m on the northern shore of Apsheron peninsula up to 8-10 km on Kura-Gizilagach area. The present process is accompanied by activation of abrasion processes and economical damage from agricultural lands loss, flooding of civil and industrial constructions, objects of transport infrastructure, engineering communications and rest zones.

Caspian Sea contamination. In Azerbaijan sector of the Caspian Sea water environment is characterized from moderate-contaminated to contaminated. The main sources of contamination are river flows, oil-gas production, cargo, non-refined waste of industrial zones, collector-drainage waters. Sea water contamination is accompanied with strong contamination of benthonic deposits of coastal line by oil products, phenols, heavy metals. Besides it the bottom of Baku Bay is littered with waste of organic origin, metal and other articles, and it saturated with heavy oil products and shlams of oil processing. In any case the anthropogenic change of biogenic load causes on the sea ecosystem: level of bioproductivity increases, physical and chemical peculiarities of water change.

Contamination of land water resources. Nearly all the small rivers of the coastal zone are contaminated in this or that degree. The rivers quality composition varies from clean water in uppers to moderate contaminated in middle and lower parts. Water and benthonic deposits of Kura bringing the transit industrial and living waste from Georgia, Armenia and the country western part are intensively contaminated (5-15 UPC) by phenols, oil products, heavy metals, nitrogen ammonia, etc.

Fresh and salt likes, artificial reservoirs are contaminated by incoming of industrial, living flows, drainage waters.

Underground waters are more contaminated on Apsheron peninsula by the infiltration from damaged sewage and constructions and the industrial collectors as well. Leaks from arterial water-supplies and Samur-Devechi canal had led to swamping and flooding of areas in peninsula ddifferent regions.

Soil contamination. The main sources of soil contamination are the residual quantities of mineral fertilizers and pesticides in agricultural regions and industrial waste in cities. On different agricultural lands of the coastal zone the content of chemical contaminators in soil varies from background values up to 50-60 UPC. In developed industrial zones, on Apsheron peninsula mainly, the basic contaminators are heavy metals (the maximum concentrations exceed the background values in 600-800 times), oil, oil products and slags of oil refining enterprises (the excess of background values is from 10-50 to 100 times), radionuclides (the excess of background values is 50-100 times).

Atmospheric contamination. In spite of sharp decrease of production and energetic crisis the degree of atmospheric contamination from stationary sources in main industrial zone (Apsheron peninsula, Ali-Bairamly) is still significant. The share of motor transport (74%) increases in total volume of outbursts.

Oppression of biological resources and ecosystems. Remained low-lying forests and also the definite part of non-settled deserted and semi-deserted landscapes had preserved their natural structure when the rest natural landscapes - low-lying meadows, meadow steppe and bushes, grassy marshes either modified or completely transformed into the various anthropogenic landscapes. The present process cause a deep qualitative influence upon the features of various organisms sites, oppressing in some cases the local species of vegetation and animals and promoting the development of alien, often bad and parasitic species.

Near-water ecosystems confined to water-swampy lands of the coastal zone are undergone to the influence of as natural (mainly sea level increase) and the anthropogenic (contamination, influence upon water regime, economical activity, poaching) factors as well. The anthropogenic influence leads to change (reduction) of fodder supply (vegetative biomass) and number of birds.

Water ecosystems of land (river and lake) are changed intensively under the anthropogenic influence and actually transformed into the agrozenoses and industrial ecosystems.

Marine ecosystems on the major part of water area are undergone to contamination accompanied by increase of bacterioplankton with reduction of number and biomass of benthofauna, disturbance of trophic relations. Anthropogenic influence is supplemented with intensive poaching - shooting of games and over-fishing, mainly sturgeons and fish caught in thick net.        

Public health is controlled by developed network of medical departments. Respiratory diseases, digestive organs diseases, diseases of circulation of blood, skin and underskin cellular diseases, nervous system and sense organs diseases, and also the inflectional and parasitic diseases are more spread among all nosological forms of diseases. The increased percentage of these diseases spread is the indirect reflection of unfavorable ecological situation in regions.

Population well-being. The population is covered by a system of social guarantee, provided by general primary and secondary education, network of sport and cultural-educational institutions. But generally these institutions don't meet the present requirements and must be re-organized.

Generally, 59% of able-bodied population is involved into labour activity. At the same time the average monthly salary of working people is lower the living-wage for a person (according to estimation of independent experts the minimal consumer budget per person is 450 th. manats or 100 USD approximately) and varies within 12-75% in regions and 70-85% in Baku and Sumgayit.            

Municipal services. Due to energetic crisis there are difficulties in supply with electric and heat energy the population and definite part of industrial objects, mainly in the countryside of the coastal zone.

The systems of centralized water-supply and drainage are installed in Baku, Sumgayit, Ali-Bairamly and the region centers in this or that degree. The acting systems of water-supply and drainage are in unsatisfactory technical state and require the reconstruction and extension. 

Only Baku, Sumgayit, Salyan and Lenkaran are provided with centralized systems of waste cleaning. But their technical state and capacity also don't meet the requirements of nature protection standards.

Solid waste management is on low level. Solid living waste are transported to organized and non-organized dust-heaps without further utilization. Solid industrial waste are concentrated on industrial areas of enterprises and on non-organized dust-heaps. It leads to intensive land contamination.

Legislative structure of planning and management of the coastal zone is based on code of legislative and normative acts, accepted in time of state independence and regulating the relations in the field of economic activity, social guarantee, natural resources use and environment protection.

Public activity in planning and management is on the lowest though it is provided by lately accepted "Law on non-governmental organizations". There is a definite passivity of population in discussion and acceptance of decisions in the field of rational nature utilization and environment protection.
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