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Setting of desertification problem in the Iranian coastal region

In Caspian coastal area Desertification is divided to natural (environmental) and Human reasons. 

1. Natural reasons

The natural water level fluctuation of Caspian Sea is one of the most important reasons for resource distortion and desertification aggravation. The flow and ebb of Caspian Sea due to very low slope Caspian coastal area that leading to land salinisation and damage byes water. Salinisation in water logged area is aggravated due to high evapotranspiration in the Caspian area.

Over flowing of rivers also caused the water logging of plains in coastal area and arrived damage to vegetation covers and soil. The physiography and topography characteristic and close distance to Caspian sea provide such problem that mentioned above over the lands, the saline and swampy lands around Aghgaleh and Bandar Turkmen are sample of sever decertified area due to sea and river water fluctuation.

The other natural parameters, which mostly occur, is forest fire exploding, although in many cases has human origin. Human origin it is to commemorate those environmental parameters hasn’t so importance than human parameters for desertification, and most problem and reason is unregular and profiteering of exploitation directed to desertification.

2. Man made reason in the coastal Caspian area

The most of different parameters, which involved in desertification, are due to unregular use and exploitation of natural resource by human.

Overgrazing rangeland distracted a wide surface of area or convert rangeland to farm occurred as two main parameter in desertification. Deforestation is most prevalent type of demolition and desertification in the Caspian area.

In thirty years ago deforestation began Form plains and continues still in most monotonous forest so in future no forest of coastal Caspian area would be remained. Industrial exploitation and cutting for use of woods as Fuel, are main parameters for forest destruction.

In Caspian area the surface of forest reduced about 1.5 Million ha, that meaning as an environmental calamity and disaster in the Caspian area. Unregular use of water resources in agriculture, cutting and overgrazing of sub vegetation cover floor that prevent rehabilitation of forests are main parameters threaten the environment of Caspian area.

Development of big cities like as Sari, Amol, Ghorgan, Babol, reduced the surface of agriculture land and imported more pressure on the forest and Rangeland for change to farm and others land use.

That is result as mentioned the main parameters of aggravation desertification in the Caspian coastal area included, incorrect and profiteering landaus which has origin in population growth and population concentration, over the area.

Climate

Climate of any area in large extent indicate the rate of precipitation, temperature, evapotranspiration and the condition of vegetation, soil evolution, farming species, soil erosion and desertification.

If consider the above environmental parameters and based on the developed method Dumartin arid and extremely arid climate extended mostly in Centre, south, Southeast, east and Northeast of Iran. Caspian coastal area isn’t in arid and extremely arid climate, which is an effective environmental parameter for desertification but has a variation of climate and is divided to different zones.

Primary division based on climate included mountainous and plain of Caspian area. The plain climate characteristics are small daily and annual night temperature changes, high moisture and local wind blowing with high precipitation in all season, as is specified for semi tropical forest in North Slope elevated to 2500 m of Alborz mountains.

The plain of coastal area in compare to mountains received more precipitation due to neighbouring to sea, it means that there is an negative and opposite gradient for precipitation based altitude in Caspian area different than other part of country, except for Arabil plain in west and Ghorgan and Ghonbad in east of the Caspian area.

Because Anzali has the maximum annual mean precipitation (2265 mm) in west while Inch Brun has minimum annual mean precipitation 50 coastal (240 mm) in east of the Caspian area. So coastal plains climate, expecting of Ardabil and Ghonbad is moisture to very high moisture.

East of Caspian sea has semi arid climate while west climate is semi moisture and cold semi moisture and cold semi moisture. The south part included Alborz elevated chain mountain climates is moisture in middle and semi moisture or cold semi moisture in west and east mountainous area. So that, the Caspian coastal area is divided into three climatic zones as below:

1. Central zone

That is a wide zone, included all sea’s adjacent area beginning form Astara in Northwest and continues about 550 km far to Ghorgan Gulf in Northeast. The climate is due to Silianov, moisture, and due to Deumartin is very moisture to moisture based and is cold moisture to moisture based on Ambergeh.

Because of temperature variation, moisture climate in plain changes to cold moisture in mountains. This Zone has proper condition of precipitation as is between 600 mm in plain and 2000 m, while in mountains it is between 500 mm and 9500 mm.

The annual mean temperature is about 16° C in plain and due to altitude changes between Zero and 6° C in mountains. The annual mean of evaporation is about 900 mm in plain and 380 to 550 mm in mountains.

2. Eastern Zone

It is beginning from Ghorgan Gulf around the Ghalu-Ghah and continues to East End of the study area. Same as previous zone is divided to mountain and plain but due to distance form sea has a different climate, than central zone.

In order to Deumartin plain is semiarid and mountain has temperate semi moisture to cold semi temperate climate. In refer to Silianov, plains have semiarid and mountains have temperate climate. Boseed on in Ambergeh plain climate changes from temperature semi moisture temperature moisture and cold moisture. 

Precipitation is deferent in plain for example Iniche Burn in Northeast and border of Turkmenistan has a mean of 240 mm and around the Ghalu-Gah to Ghonbad has a mean about 480 mm. Mountains has a annual mean precipitation about 630 mm.

Temperature is different, for plain about 18° C and for mountain about 2° C to 9° C. Annual mean evaporation in plain is 1200 mm and for mountain is between 600 mm to 750 mm. 

3. Western Zone 

It is included part of Ardabil and its North Mountains. The climate in order to Silianov is semi arid in plain and cold semi moisture in mountains. Due to Ambergeh plain is semi arid and cold semi moisture for mountains. Based on Deumartin, cold semi arid plain changes to cold semi monitor for mountains. Annual means precipitation in plain is 320 mm that increase to 550 mm for mountains. 

Annual mean temperature is 9° C in plain that changes to 2° C for mountains. Annual mean evaporation changes from 1200 mm in plain to 600 mm for mountains. 

Geology and Relief 

The recent physiognomy of investigated area is depended on different geostructure phenomena are happening in different periods, as the sediment materials folded and due to the high periodic pressure volcanic activities occurred. 

So the Caspian coastal area with high diversity in geologic features results as a specific geologic zone named Alborz. Generally Iran is located in middle of folding belt of Alpine and Himalaya. This belt is directed form east of Europe to Turkey and Iran then extended to the Himalaya. It is divided into two branches, Albert in North and Sugars in west and south west of Iran. 

The continental derivation also effected the area and causes the combination of sediment and tectonic zone divided into sub zone of central Alborz, west and east Alborz which are extended in west to east of the area and separated in borders by faults. Alborz zone in north of Iran and south of Caspian Sea formed a high topographic mountain as a part of Alps Himalaya folding zone in west Asia extended between Caspian Sea and central plateau of Iran. 

The structure of Alborz is formed in two different geologic period, known as Precambrian folding and early Euligosen. At the first period Alborz created in Cainozoic and then central Alborz comes up and eroded. The last important folding period was in end of the Pliocene and Early Palaeocene, which eliminated the Alborz mountains. North aspect of Alborz has high slope, toward the Caspian Sea. 

The down hole of Caspian sea is directly related to the faults and tectonic activities in north of Alborz, erosion and Isostazi sliding in wide range of area. Stoucklin (1974) divided the Alborz Mountains into five structural zones from North to south. 

a) Ghorgan zone consists have crystallised stone, which are covered by shallow sediment (300 - 500 meters) of Mesozoic period. 

b) North Neogenic zone is a folding belt consists of Mesozoic and specified by Neogene stones with faces of mulus. 

c) The North central zone, which included low depth sediment of upper Precambrian with volcano features and Cainozoic, structures diversity. 

d) The centre south zone with Prae-Caenozoic low depth sediment is covered by very high depth of Cainozoic and specifically Eocene volcano materials. 

e) The South zone with high depth Eocene volcano and Neogenic dry sediment with a gentle over running is elongated to the south. 

There are many basic and original faults surrounded by subordinate parallel fault zones. The Khazar fault is the most important one with about 550 km length from south of Ghonbad extended to the Lahijan, in a parallel direction with Caspian coastal line then with an angle a bout 90; degree directed to the south about 100 km.

The last part is nominated as Lahijan fault that separates the Ghorgan -Rasht zone out of the Alborz. The Khazar cavity is lie down along this fault which it’s activity referred to Cilverion and later (Nabbavi 1976). Darvishzadeh (1991) showed that faults, which are surrounding the Caspian Sea, are reveres type. 

Sauceli (1976) believed that the depth of Quaternary - Neogene sediment over the Caspian cavity is about 10 km whereas at same time is about 800 m over the Alborz North slope, that means the gradual swallowed of the Caspian cavity bottom. 

By comparison the 3000-m opposite site gradual displacement of Khazar Fault have been in 2 Million year’s ago. If taking into account the sensitivity of Lithology there is different situation in area, around the Caspian Sea. West of the area has hard erudition units and many plains consist of soft material. 

There aren’t any chemical destructive constructs and sensitive to erosion and sediment yield in west of Caspian area, but in middle and east such constructs are faces in a west - east belt. Based on topography coastal Caspian area is divided into two zones. North zone which encircle the Caspian Sea included quaternary alluvial plains with irrigated and dry farm lands. 

There is only a bounded area, which is barren and used as rangeland. Most urban and municipal society is concentrated in plain and Foot Mountain. The most extensive littoral plains to name from west are Ardabil, Rasht. Lahijan. Chalus, Amol, Babol, Sari, Behshahr, Ghorgan, Ghonbad and Bandar Turkmen.

The south coastal zone are mostly high altitude and slope Alborz Mountains, It prevent the rainy clouds penetration and influence the centre of Iran and causes desert occurred. 

Many of most important river fountains - head of North Slope of Alborz Mountain are Ghorgan River, Ghareh - su, Neka River, Sari River, Tular River, Babol River, Zavar River and Sephid Rud. Atrak River is also an important one east of Caspian Sea, border between Iran and Turkmenistan. 

The topography, Geology, Lithology and Geomorphology characteristic and condition, of Caspian coastal area is so that wide spread the water erosion and wind erosion, salinisation, flooding and desertification at different area and surface. 

Soil and Vegetation cover and Animals

Iran territory has different and very various soils. This diversity is depended on soil genesis parameters such as climate, topography, vegetation, parent material and time. The role of human also isn’t avoidable through the constant and gradual exploitation, irrigation and Ploughing, which causes great changes in soil. The Caspian coastal area in Iran territory is a part with very various types of soils and different characteristics. 

The Caspian areas divided base on soil in two parts; low topography and plain soil and mountains with high slope. Because of unclear boundary between this two part different categorise are considered as valleys, soil, piedmont and foothills. There is 8 group of soil in plain and 6 group in mountain of the Caspian area. 

1. Foothill and plain soils

1.1 Saline and fine texture sedimentary soils, 

These soils are mostly without evolution characteristic and the organic material concentration is high on surface. The old sediments, high river, lake and marine are investigated in this group, as fan sedimentary soils, sedimentary plain and delta.

The soils are generally black and acidic and extended in middle of the Caspian coastal marine area transported from very far distances, the surface of this soils is about 580000 ha equal to 9.78% of area, extended in Ghilan and Mazandaran and partial of Ardabil. Saline sedimentary soil dispersed in some part of the Caspian coastal area. 

1.2 Collegial coarse texture sedimentary soils,

This type of soil is consisting of fan sediment come from mountains to plains by flooding. By Russian this type of soil is named as Dulovial, have sands particle, which are sedimented by calcic cement. The texture of soil censist of coarse material with more or less angular sands, and proper drainage. This type of soil is extended in limited and dispersion areas less than 1 percent of the Caspian territory. 

a) Hydromorphic soils

This type of soil included the wet - lawn and semi wet - lawn soil, which mostly in west and around the Anzali, Nooshahr, Rasht, Kuchesphahan, Lahijan, Langhrud, are found. These soils mostly are in lowland with high moisture. They have much humus and are a little acidic, so used for rice - field. This soil has grey colour with spots of ferric oxides and named also brown dark soils, covered about 260000 ha of the Caspian coastal area. 

b) Brown soil 

This group is abundant type of soil in Iran. In upper horizon of it’s profile is a layer of Brown soil and in bottom a calcic layer. The evolution of soil is perfect and mostly is on low slope found. The typical features of this soil are in Ghorgan plain between Ghalughah and Minoo Dasht. The surface area of this soil is about 800000 ha, equal to 13.4% of the area. 

c) Chest-nut soils

This soils are brown dark and has grain structure evolved from calcic material, with heavy texture and high organic material, so is a fertile soil type. The surface of about 20000 ha is covered by such soil that is just about 0.34% of the Caspian coastal area. 

d) Red and Brown Mediterranean soils

This type of soil is exclusively in North Foothills of Alborz Mountain on the parent materials of basalt and sandstone and calcic stone, with very low organic material, usually in low land observed. 

The surface about 30000 ha equal to 0.5% of the Caspian coastal area is covered by this type of soils.

e) Red and yellow pedzolic soils

This type of soil is mostly on siliceous material, with acidic pH and a horizon AZ in yellowish drown colour, which in case of high moisture is completely yellow. This type of soil is exclusively in west of the Caspian coastal area mostly in Ghilan around the Rasht and Lahijan, which are used for tea cultivation, in a surface area about 10000 ha equal to 2% of the Caspian coastal area. 

f) Forest brown soils 

This type of soil has a layer of forest humus on surface combined of organic and mineral material with acidic pH and strong physical structure and massive which is breaking easily torn to angular. The surface by this type of soil is covered mostly in Sari, Behshahr and Ghorgan, in margin of plains between mountain and low land are observed. 

g) Hills a mountainous soils

The soil of south part of the coastal Caspian sea include the North slope of Alborz mountain has the general character of semi tropical and moisture climate and almost the semi Mediterranean climate features. The affluence of vegetation and physic-chemical reaction intensity has important effect for soil genesis in such area. Lithosol and Regosol are general soil type which are divided base on different characteristic to Lithosol (Brown, chest - hut Brown, Brown - Syrozem, Rendsina forest), Regosol (Red Podzol) and Cytosol (Forest Brown and Podzol). 

This soils due to erosion on slope area hasn’t never profile evolution but because of forest vegetation and grassland are completely fertile. All Over South of the Caspian coastal area is specified by this type of soil which are considered as fertile soils if compared with other mountainous area in country. There is mostly very dense vegetation cover in form of forest or rangeland over this type of soils. The surface area, specified by each of above mentioned division soils in south of the Caspian coastal area is as follow: 

Lithosol (brown) about 300000 ha (5%), Lithosol (Brown - chestnut) about 750000 ha (29.4%). Lithosol (Brown Forest and Podozol) about 150000 ha (2.5%) are specified the surface of the Caspian coastal area. 

Vegetation is an index marked the condition of climate, soil and topography of each area. Due to these parameters in the Caspian coastal area vegetation is in best condition of density and species diversity. But unfortunately in two last decades inopportune interference of people exposed the demolition and still is continued. 

The vegetation of Caspian area is very similar to Ghaphgaz territory in middle Asia and central Europe and has slight similarity with Mediterranean vegetation. North Slope of Alborz Mountain has hard wood trees and due to altitude divide to many growing vegetation zones, which are more diagnostic from west to east because of rainfall decreases and Temperature increase. The four-grove zone based on altitude in South slope of the Caspian coastal area is as follow: 

1.3 Low Forest Zone 

It is beginning from plains and continues to 800-m altitude above the sea level. The abundant species are Quercus castanae folia, Buxus senperrirens, Carpinus betulus, Zelkova crenata and Parrotia persica. This zone because of neighbouring to arable land wasn’t avoidable of demolition, so most of the forests are disappeared and so some of species could be found only in preserved area or parks. 

In very low altitude area species such as, Punica granatum, Albizzia julibrissim, Gleditschia Caspian and in relative moisture soil species of Alnus glutinous, Pterocarpa fraxinifolia, Ulmus cappestris, Fraxinus excelsior and in elevated area mostly Tilia rubra, Acer loetum, Diospyrus lotus with Quercus castanaefolia and Carpinus betulus are spreaded. 

1.4 Middle Forest zone

This area is located between 800m and 1800m, elevation from sea level, is grove zone for Fagus orientalis species. There is more precipitation so due to density and quality of trees, this zone is almost preserved of demolition. This zone in addition to the elevated forest zone is regarded as commercial forest in the Caspian coastal area. Taxus baccata is one of the main species of this zone that because of economic value of its wood and due to in correct exploitation is now very rare. 

1.5 Elevated forest zone 

This zone is located between 1800m to 2500m elevations from sea level. The cutting of trees is so high which caused the most of old forest as parent stands destroyed and disappeared, oak is the main species of this zone accompanied with species as; Sorbus umbelata, Acer plantanoides, Betula verrucosa, Juniperus communis and Malus pumila. 

The comprehensive forestry program of Caspian coastal area (1900) showed that the production density of forest is between less than 100 m3 and more than 350m3 per hectare.

Also showed that about 46.11 % of forest has more than 200 m³ product per hectare that included about 75.05 % of the total volume of stands and then about 3.89 % of forest has less than 200 m³ with 24.94 % volume of stands and 17.79 % of forest has 350 m³ with 40.56 % volume of stands and 28.22 % of forest has less than 100 m³ with 6.36 % volume of stands specified the Caspian forest zones.

1.6 Rangeland zone

This zone is above 2500-m elevation and is similar to Alps Mountain rangelands. So the cold steppe species such as Acantholimon Spp. and Astragalus Spp. With different species of grasses are spreaded in Rangeland zone. 

The Ecosystems of the Caspian coastal area from plain continued to the top of Alborz mountain (5670m) and from east of Ardabil to the east of Ghorgan is extended. It has biological element with the origin of Europe - Siberi, that by succession are formed to the stable situation. But the Caspian ecosystem loosed its stability due to human incorrect interference as leading to distortion of regular relationship between biological element. The ecosystem’s, ecological and species diversity exposed to extend changes.

Many habitat of wild life destroyed and some species like as Mazandaran tiger than is omitted from ecosystem in four last decade, shows the depth and risk of ecological disaster in the Caspian ecosystems, because it was on top of the food pyramid of forest and specifically plain forest ecosystem in Caspian area.

Therefore to protect the flora and fauna species diversity deputy of Environment (DOE) of Iran choose many place and announced as protected area for wild life, National Park or natural monuments. The worthy of mention case is liar. Talesh with surface of 31250 ha, Lundvil asylum in Astara with 900 ha surface area and Samsakandeh in Sari about 200 ha, Mian Kaleh in Ghorgan Gulf is a bout 70000 ha, Dudangheh in Centre of Mazandran about 10000 ha and Khoshkabun is about 230 ha as ecological net under the authority of DOE.

The different wildlife species speared over the area indicate the high diversity of species and the ecosystem ability for protection of wildlife and they’re for necessity of proper and comprehensive management of such area. 

Population

Ecosystems are sustainable until there is equilibrium among their components. The inopportune interference of human in ecosystem usually occurred by population development and increase of consumption that leading to more pressure on natural resources and desertification. In the Caspian coastal area desertification is serious mostly due to high growth of population (2.9%) during 2 last decade. Although it is reduced to 1.4% in recent decade but still in some part as Northeast and east of the Caspian sea, rate is very high (8.32 before 1991).

The population of Northeast of Caspian area during two last decades increased about three times as much. The effect of population growth at the long run is severe deforestation, vegetation demolition, and overgrazing and irregular landaus.

Overgrazing in fact is an indirect destructive effect of population growth in area. It is always accompanied by herd’s increases and grazing. In addition of population growth, there is also population concentration over the Caspian area because of its attractive sight seeing, climate and high capacity for farming, orchard and animal husbandry, so that average of population density in Caspian area is much higher than what is in country. This make limited the exploitation of the land in area.

Rural family size in the Caspian Sea area is 4.9% that shows the higher growth occurred in rural. It is necessary to mention that population density in west of Astara and east of Ghorgan is less than Centre of Caspian area but has higher population growth that Centre part of the Caspian area is most population point in Iran. 

In the area studied out that 23% of population has less than 10 years old and middle age is 24, means a young population is in Caspian area same as all country that involved with idle and unemployed that result in more pressure on and demolition of natural resources. 

Statistical studies of employees in agriculture, fishery, mine industry and services show that most employment is specified in agriculture and industry respectively. So to take possession of forest and rangeland landscape with high slope and change them to farm, orchard, faculty occurred as a type of desertification in area, Vegetation degradation, water erosion, soil degradation are main type of desertification which are active and obvious in the area. In recent years, the government has a project in operation for exit of animal out of forests and settling the wood mans on unforest lands. 

The wood mans or forester has to provide fuel by cutting the forest because of limitation of access to fuel oil. Forester also has traditional animal husbandry in commercial forest that threats the forest rehabilitation by animal grazing. These all move the Caspian area gradually toward the desert and consider as the serious desertification reason in area. 

Due to limitation of agriculture land as is bounded between Caspian sea in North and Alborz mountain in South, and concentrated of population in cities and villages which are very closed to each other risk of desertification is very high almost at all area. As a large extent of agriculture land are changed to or indirectly effected by settlements, whose are living in the main population cities of Rasht, Sari, Babol, Amol, Ghorghan and too many other small cities and village in around. As a result the population growth and extra concentration out balance of the Capacity is the main reason for desertification in the Caspian area. 

Farming and grazing

There is different cultivation type and crops in consider of climate condition and land capacity of the Caspian territory in Iran. In Ardabil plain and west of the study area there is totally about 700000ha agriculture, included orchard and nursery for raising trees and remain for arable land, which is about 50000 ha irrigated and 200000ha dryfarming.

Irrigated cultivation is mostly for potato, wheat, barley, beetroot and grains. Dryfarming mainly included the wheat and barley. The water resources in Ardabil plain are mostly wells spring and subterranean. The average water consumption is 10000m/ha. The main crop production is about 326000ton for potato 3000ton for wheat 45000ton for medic and 8.12000ton for barley finally beetroot about 7.3000 ton.

Dry farming is most abundant in Ghilan and Centre of Caspian coastal area due to high precipitation. In this area the main corpses wheat, barley, rice, grains, forage species, potato, onion, and estival are cultivated.

The crops as citrus, tea and Kivi are in orchard cultivated. Rice is the main production with about 60000-ton and forage is next in this area. There is about 450000 ha irrigation and 350000 ha dry farming in boundary of Mazanderan, Gholestan and west of the area. There is about 28000 ha rice and 220000 ha wheat equal to 35% and 20% of the crops in this area respectively. The other crops in this area are wheat, barley, Grains, forage, vegetable, estival, and melon grounds.

The cultivated area for orchard is about 130.000 ha included the citrus, tea, kiwi, olive, juglans, mulberry, hazel - nut and pomegranate which citrus with 70% and tea with 13% are two main crop gardens in this area.

Undesired land management, traditional agriculture using of worn-out technology and too many socio structural problems same as population growth instead of the increases of production in surface unit, the agricultural land are extended but in costing of natural resource destruction and change of forest and rangeland by cutting and ploughing to agriculture land.

In many cases observed that incorrect ploughing (directed to slope) as a misapply of technology leading to erosion and wastage of fertile soils. Irregular consumption of chemical fertiliser in many cases changes the soil fertility and also usage of toxic material cases the pollution of crop and environment. Due to traditional farming and distribution of small farm the possibility of mechanised agriculture isn’t available.

Agriculture specified the most works in Caspian area that causes destruction of forest, rangeland for change and prepared the land for cultivation, what is the main reason for Desertification in Caspian area. Flooding and drought are two type of new phenomena which appearing in Caspian coastal area as sign of desertification.

Since water is so need for cultivation type like as rice in Caspian area, drought in recent years was very prejudicial to farmers and government has to serve high expenses for compensation of their damage. Despite of high precipitation in Caspian area but the efficiency of irrigation system isn’t desirable and need to improvement, and the few case of drop irrigation and rain irrigation system which are used in part of area must be developed. It is necessary by improvement of irrigation systems, cultivation, maintenance and harvesting methods to increase the production efficiency and rangeland which is the most important type of desertification in the Caspian area.

Grazing system in Caspian area is mostly bucolic so the villager’s animal moved around the village and Feeding. So overgrazing is a serious problem around the village and causes desertification in area Trampling. Due to movement of animal if consider the constant moisture of soil in addition of damage to vegetation habitat, reduce the permeability of soil and aggravate the flooding.

The early entrance and late exodus of animals to rangeland is one of the undesired effects of bucolic grazing system. It cases unrest and physiologic disturbance of vegetation in rangeland so grazing is one important reason of desertification aggravation in the Caspian area, when accompanied by animal population more than rangeland capacity, over grazing and grazing out of proper season or time. 

Industry and mining industry

Technologic development is indirectly agent to aggravate desertification by demolish of fertile arable land and rangeland. It could be named as technological desertification, which is serious and threats the Caspian coastal area, due to the more than 5000 small and big industrial units, which are active on area.

It is usual that industry development realised around the cities would be accompanied by extension of roads for transportation. Due to lack of any advanced guard programs industry development occurred without proper localisation. Food industries with more than 35% and moulding industries with 28% and Then mineral metalloid Industries with 18% has attendance in area respectively. The pollution by hog -wash of industries make poisoning in water and soil so that caused destruction and desuetude of arable land. There are more than 100 of the chemical industries in the Caspian coastal area.

Due to the topographic characteristic all of hog -wash of industries and factories come in to the Caspian, sea, and causing pollution of surface water, ground water and also the Caspian Sea.

The dispersion of small industry units is main threat for arable land and causes desertification in the Caspian Sea. It seems the factory concentration in form of industrial cities as occurred in many cases is necessary for control and combat desertification.

There due to small of industrial work - place that result reduction of work in industry is also an agent for desertification. In view of land use planning and sustainable development the susceptibility and environmental capacity proportion must determined the dispersion of industries but mostly they are surrounded the big cities and act as pollution that threaten the soil and water resource and limited the arable lands.

These effects of incorrectness development of industries because of unique characteristic of Caspian area for climate, vegetation, soils surface and ground water resources is clearly obvious. The high-elevated rangeland and forest enclosed the south and fertile arable lands specify the band of Caspian coastal area.

Construction and neighbouring of industrial cities to rivers and arable lands in addition to pollution and destruction them increase the surface of ground water which is an active process of desertification, in Caspian area.

The other agent of desertification is mining in surface and wide areas, which has destructive effects and aggravates desertification on the south part of Caspian area as is accompanied by deforestation unprofessional and undue road construction in mountainous area. In Ghorgan and Ghonobad due to excavation for loss soil utilised in brick -kilns a large surface of rangeland, and overgrazing in beside rangeland is general type of desertification over the Caspian area which occurred due to industries and mining development.

Degradation of Vegetation cover

The most outstanding and outspread parameter in desertification aggravation is vegetation degradation. Other parameters of desertification are either in flounced by vegetation demolition. 

For example soil degradation by water erosion is mostly due to vegetation demolition of area specifically deforestation in the southern Caspian area. The North forest of Iran in North Slope of Alborz is extended from Astara in west to Gholidagi in east, between plain and altitude of 2500 m with area about 1900000 ha. These forests are alone source for wood production in Iran, with unique position in the world due to capability of it’s very of good quality trees. The stand volume of trees is more than 400 million m³ that has economic and environmental subsistence worth. So destruction of such forest would be a large irreparable harm, not only for country but also for all the. 

Unfortunately unregular exploitation is running on the forest of Caspian area, but through implementation of forestry plans process of demolition and unregular exploitation is reduced. At present about 2452860-m3 wood by private companies, government companies and forester co-operative based on forestry plans are acquisition. 

In 1961 before legislation of nationalisation surface of the North forest was more than 3400000 ha, whereas it is about 1900000 ha at present, means that during forty years 1500000 ha of North forest are annually about 39500 ha reduced, if the process of deforestation so continue, in next fifty years, no traditions of forest would be remained.

The most reason of forest degradation in south Caspian coastal area is made over plains that had very good worth forests for industries development and farming and at present foresters socio - economic problems as follow there is: 

1) People concentration in forest, there is about 78390 family with 464562 individual in 3400 village, which increasing everyday. Due to that, surface of forest reduced and converted to farms. 

2) Animal husbandry in forest; there is about 4370516 animal units in more than 33107 flock house. With regard to the 14270330 animal unit of house made there is about 5797546 animal unit in the North forest of Iran. 

This huge animal population is the main reason of forest demolition and going them out of forest is alone solution for prevention of forest demolition. The huge animal population arrived damage to forest in different manners; the mains are as follow:

1.1 Damage of forest rehabilitation.

If each of 4370000 animal which are living in forest feeding at least one twig per day, in 9 month grazing period, annually more than 1179900000 twig are eaten in the North forest of Iran. The economic damage due to that demolition would be than 110.8 Billion Rials, whereas the damage to environmental subsistence isn’t possible to account. 

1.2 Damage to forest as presence product. 

Annual exploitation by foresters and shepherds for fuel is about 2875815 m3 in addition to 169380 m3 for house and shed construction would be more than 3000000 m3 are used by foresters. The legal exploitation based on forestry plans, (although seems to be more by non - observance of authorised rate.) is about 2.4000000 m3 so annually 5.4000000 m3 wood is harvested from forest, that 56% is illegal and terminated to demolition. The annual production ability of North forest is 3.9000000 m3 and 1.5000000 m3 among that reduced, this shows the fast process of forest demolition. There for in another word if foresters comes out of forest, not only demolition stopped but also correct exploitation could be increases more than 1.5000000 m3, without any damage to forest. 

2. Changes forest for shed and flock - house constructions. 

At present surface area about 57042 ha of forest converted to flock - house and sheds, that is a large damage to forest. 

Although extent of deforestation and it’s process is very large and fast but as yet 17 forestry plan in surface of 12600 ha, implemented by participation of forester with goals of promotion of their livelihood and forest protection also by implementation of the welfare plan for exit animals out of forest, take necessary action for foliage cultivation in 940 ha and installations for 32750 animal unit maintenance, Liberty of 70000 ha forest and right away of 4 village with 32 family in east of the Caspian south area. 

For demolition prevention in North forest the following expedients could be promising. 

f) Legal finance and implementation facilities preparation for change of animal husbandry system, exit animal out of forest and right away of the individual families inside of forest. 

g) Mechanised the exploitation by road construction and wood traction machine utilisation. 

h) Protection instrument system of forest establishment like as wireless, helicopter, tower and. 

In addition to forest, rangeland degradation also has importance position in desertification process of the Caspian coastal area. There is about 2500000 ha rangeland which are mostly in elevated Alborz Mountains with moderate climate in summer and cold winter, dense vegetation cover and good quality. The present animal population is twice of rangeland capacity. As a protection action more than 95% of rangeland are recognition and legalised and as yet in 248711 ha, 96 item range management plan implementation transferred to rightful farmer, as a policy for rangeland prevention and combat desertification, however, financial facilities and large expenses needful. There are generally very different problems for rangeland of country and especially for North Alborz rangeland that the most importance is as: 

3) Increase of work population for animal husbandry and lack of lands, which causes more pressure on the rangeland and terminated to overgrazing. 

4) Inattention of exploiters to rangeland importance role because of their profiteering or unconscious. 

5) Change of rangeland to dry farming with low efficiency that causes flooding increases from 202 case to 480 in 1980 decade. 

6) Lack of legal policy as work insurance of exploiters and especially for financement in rangeland. 

7) Socio - economic deficiency due to economic poverty and low revenue of rangers and villagers. 

As is mentioned, demolition and destroyed of forest and rangeland in southern Caspian coastal area is most important parameter of desertification which are extremely depended to human effects, so seems that unique way for combat desertification is planning for protection of the North forest. 

Man made desertification

One of the progressive reasons of aggravation desertification during recent decades is undesirable activity of humans, in different manners in the world. In the Caspian coastal area also due to the specific of climate and edifice conditions, there is a proper base for serious human activities, which causes some times the desertification this area.

There is different definition about the desertification that the most comprehensive is: demolition of lands in arid, semiarid and arid semi moisture under the climate and human activities effect. It is better understanding if environmental and human parameters both acts with each other but human activities could be effective in any climate for desertification, although even in moisture climate as the Caspian coastal area. Since the wise human residence on the earth always for more own well fare have encroachment to natural resources, which causes the desertification?

Until population was limited and demolition has lower velocity than reparation of ecosystem no problem raised, but in recent decades by population increases and it's a proper distribution in regard to resource ability, the problem of desertification appeared 

Human effect on desertification is too complicate and in different manner, so some aren't still known. The most importance of human effect for desertification is as follow:

1. Vegetation resources destruction 

At the first of creation human starts the exploitation of the vegetation resources.

Despite of knowledge and technical science but due to population increases, unregular distribution and profiteering exploitation occurred and still continue. So demolition of forest and rangeland in the Caspian coastal area is as follow:

2. Range land destruction

In Caspian area the surface area of rangeland decreases as in recent years, due to change to agriculture, industries unit and residential places.

In addition the range land exploitation out of capacity, excessive shrub cutting for fuel, grazing out of season, are main factors which devastate rangeland strip the vegetation plant cover.

The animal population in most area is twice as much than the rangeland capacity, as a main problem in all country that is more serious in Caspian area because of unrestrained growth of population especially in village and rural that are followed by animal population increasing and hence unsparing and irrational use of natural vegetation tends to denude the soil and intensify desertification.

3. Forests destruction 

The most prevalent type of land demolition is converted of forest to other landaus in south of the Caspian coastal area. Deforestation as the main reason of desertification is very fast and if continue in future thirty years probably no forest would be remain in the Caspian area.

It is showed by investigation that the surface of forest in area reduced from 3.4 to 1.9 million ha during 22 last years. It means that annually in average 45000 ha forestlands are destroyed. In addition of forest surface reduction some of valuable species also are destroyed or disappeared. 

4. Land resources destruction 

This type of destruction included the convert of forest, rangeland agriculture and orchard into residential, commercial, and industrial that causes the Desertification. In general desertification aggravation occurred in form of incorrect plugging, convert forest and rangeland to dry farming and settlement’s area, in the Caspian coastal area. In addition physical dispersion of soil structure, chemical limitation as salinisation and alkalisation of soil, unregular irrigation, genetic eroding of native species and entrance of exotic species, incorrect use of machine and fertiliser are important to mention as reason and type of desertification in the Caspian area.

5. Water resource destruction 

Destruction and reduction of water resource both surface or ground water is other one effective parameter in desertification which has directly influence on biologic resources and production ability of ecosystems. The unregular exploitation of water resources caused go down to descence water level in plains and surface water due to deforestation and Cutting of vegetation, poor vegetation cover in range land, after rain shower leading to flooding as what happened in Neka and imported very big economic and life damage. Traditional irrigation has very low efficiency and is water useless effort, and causes soil degradation in Caspian area. 

6. Animal husbandry

Although it has 7000 years history, but style and method of animal husbandry is a main reason for desertification in Iranian as it is in Caspian area, today. Animal husbandry accomplished by villagers and nomads, they cause to migrate the animals for feeding in different area, so there is a competition for exploitation between both societies leading to increases of animal and overgrazing.

7. Cities and villages development 

In recent three decade, increase of population compelled to develop or settled new village and cities, which mostly occurred by change and convert of arable land, forest or rangeland. This is main parameter for desertification due to human activities.

8. Mine and Industries development

Mining in different manner has in flounce on environment degradation and desertification, causes direct crooked effect on vegetation and soil, by change of landscape, and siftings deposit. The problem is more considerable by open mining, because causes land destruction in a wide area. Road construction as a lateral activity for mining also has serious effect in change of land use and demolition of vegetation and soil. Industry development in addition of damage to landaus causes pollution in water and soil resources, which are subjects for desertification.

Results 

All of different effective parameters which have origin in human activities for desertification could be summarised in population growth and food necessity. During 35 years ago the population has twice growth and increases the rate of burgess in Caspian area. The rate of desertification mostly based on human activities is more than about 1 percent. The effect of environment parameters isn’t so impotent in Caspian area for desertification.

1. Areas with high Risk of Desertification

The risk of desertification is depended on the intensity of involved parameters as defined before included natural environmental parameters and human parameters, which influenced the desertification proceeding in the Caspian area. The stability of landscapes also is important parameter in forecasting the future trend of desertification. 

In the southern Caspian coastal area, based on change detection of vegetation cover and landaus during two last decade it found out that is not any area with constant trend and in most part of area vegetation degradation is all over problem in forest, rangeland and even farms or arable lands. 

It is worthy to mention that even by the investigation incognisance scale (1:1000000), the change of forest and rangeland is delectable, on satellite data, but more detail of condition and trend of vegetation cover are measurable, in the field observation. 

The area with high risk is between forest and arable land, because of deforestation and convert of forest to farm. In general, human parameter has more influence on desertification due to population growth limitation of land and natural resources in coastal Caspian area, food requirement and more work than capacity of the rangeland and forest, the risk of desertification is high in most part of the area. As is I found out in investigation, the most deserted area is about 100000 ha of saline alkaline soils, and an about 1.5 million swampy saline soils, and 400000 ha Cirozom saline and desert soils, which are extends in east of the Caspian area. 

The landscape of moderate salivated semi desert rangeland around the Agh-Galeh, Ghumishan and Maraveh-Tapeh certified the high risk of desertification in the east of Caspian coastal area. The forest landscapes of Middle Mountain due to population concentration and animal d husbandry, overgrazing, deforestation, and confidence the high risk of desertification in the area. The summer rangeland of the Mazandran province and Damavand area also has high risk of desertification. The salinity of west land of Ghorgan Gulf is observed clearly on satellite data and with regard of influence of sea level fluctuation there is a high risk of desertification. 

The arable land in Gilan and Mazandran due to traditional cultivation and unregular irrigation, incorrect use of technology is area with high risk of desertification. The intensity of land demolition in steppe area is observed in form of different landscape as are a steppe landscape of dissected Middle Mountains and landscape of moderate dissected low mountain, shows high risk due to the erosion and demolition in steppe area. The landscape of coastal marine non-stabled and semi stabled also has high risk of desertification. This landscape and semi-denudated plains with bare soils acts as origin for sediment I transport whereas are seriously deserted. The landscape of dry farming of foothills also is exposed to desertification due to reduction of soil fertility and land ability. The risk of desertification if, accompanied with drought would be severe. In Trecent years due to drought period agriculture products reduced especially in Mazandran province, and expanded the desertification in the Caspian area. 
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