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 Objective: Desertification and influx of shifting sands in arid regions such as Iran have 

always been serious problems due to the irreparable damages they sometimes inflict on 

water and soil resources, the environment, and economic activities; and in most cases 
have been major obstacles in the way of executing economic and social development 

programs. Delineation of desert expanses and gathering complete information about 

deserts will make it possible to take firm steps toward planning for prevention of the 
spread of deserts and for making optimal use of existing potentials. Materials and 

Methods: Biological activities are limited in soils of desert regions because of their low 

organic matter content, but this factor is important in soils as a habitat and a living 
space and, considering the importance of soils with respect to the mentioned factor. 

Drawing on obtained results in a study conducted on deserts in Semnan province, this 

article attempted to express the overlapping compatibility and relationships between 
climate, land cover, and geological and geomorphological factors and the soil factor in 

this province from the perspective of deserts. Results: Results indicate the soil factor is 

96.4% involved, with the other studied factors, in creating the deserts in Semnan 
Province, and that geological, soil, climate, geomorphological, and plant-cover factors 

are effective (in the order they are listed) in the creation of desert conditions and 

features in this province.    
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Study region: 

 The study region encompasses the entire Semnan Province situated on the southern edge of the Alborz 

mountain range with latitude from 34˚17 to 37˚30́ north, longitude from 51˚58́ to 57˚58́ east, covering an area of 

about 98000 km
2
.  

MATERIALS AND METHODS 

 

 Comprehensive studies were conducted at 1:250000 scale on geology, climate, hydrology, geomorphology, 

plant-cover, and soils, all information sources were reviewed from the perspective of deserts, and maps were 

drawn separating desert regions from non-desert areas of the province in each of these six studies. ILWIS 

software was used and the obtained information layers were combined and compared with soil studies to 

determine the overlapping compatibility for each of the studied layers and, finally, the map of the desert regions 

in the province was drawn.  

 

Features of the study region: 

Climate: 

 The two important features of the Alborz mountain heights on the north and the salt lands of the Dasht-e 

Kavir on the south encircle the geographical expanse in the study region and influence its climatic features. This 

climate in the study region is influenced by a dry climate that is of greater expanse compared to the other 

climatic areas of the province because it lies in the Latitudinal Desert Belts of the world and in the southern part 

of Alborz Mountains where there is a subsidence of air masses. However, what cannot be imagined at all at first 

is the climatic diversity, and the resulting ecological diversity, of the region that changes from the cold and 

temperate mountain climate in the north to the extra-dry climate in the south. Temperature decreases and 

precipitation increases with altitude, and relative humidity and number of frost days also decrease from the north 

to the south of the region. Precipitation distribution in the study region is very unbalanced during the year, with 
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most precipitation falling during the cold seasons (autumn and winter) and warm seasons, especially summer, 

having very little precipitation.      

 

The desert areas from a climate perspective: 

 Using the prepared map for each climate element, and considering the nearest line to the intersection of the 

plains and the mountains, the numerical value of each climate parameter was determined and only one curve 

with the features in mind was selected for each of these parameters.   

 The final survey map shows 7021700 hectares (71.65%) of the study region consist of deserts and 

remaining 2778330 hectares (28.35%) of non-desert areas. Figure 1 presents the map of the deserts from a 

climate perspective. 

 
 

Fig. 1: Map of the deserts from a climate perspective. 

 

The desert areas from a geological perspective: 

 Based on the conducted study, evaporate formations (most of which are located in the southern parts of the 

study region and in the Haj Aligholi Kavir and in the Dasht-e Kavir) were determined as the area of primary 

deserts, and the Quaternary formations salinized by the evaporate formations as the secondary deserts.  

 Based on the mentioned maps, 3993408 hectares of the study region consist of primary deserts and the 

remaining 349482 hectares of secondary ones. 

 In all, 4342898 hectares (44.3%) of the entire study region are geological deserts. Figures 2 and 3 show the 

geological map and the desert areas of the study region from the geological perspective, respectively.  

 

 

 

 

 

 

 

 

      

 

 

 

Fig. 2: The geological map of the study region.   Fig. 3: The map of the study region from a 

                     geological perspective 

 

The desert areas from a soil science perspective: 

 Based on definitions offered of deserts and desert environments, the most important factors influencing 

biological growth and ecological conditions are soil salinity, soil depth, alkaline soils, soil texture, organic 

matter, evolution, claypans, soil crusting, groundwater level, and gypsum. Considering the mentioned factors 

and the prepared map, 4100216.04 hectares (41.76%) of the study region (most of which are situated in the 

southern margin of the study region) are considered as lands with desert soils. Figures 4 and 5 show the maps of 

land units and desert areas of the study region from a soil science perspective.    

 

Desert-specific geomorphological forms in the study region: 

 Based on the conducted studies, the desert-specific geomorphological facies such as plain head, gibber plain 

(Reg or Hamada), sand dunes, salt lake and marshes, wetland, and wilderness are identified (figure 6). Based on 

this, the wilderness and salt lake facies with 2586320 and the gibber plain facies with 34343 hectares have the 

largest and smallest areas in the study region, respectively.  
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Fig. 4: Map of the land units of the study region.             Fig. 5: Map of the desert areas from a soil science 

                                                                                                        perspective 

 

 
Fig. 6: Map of the geomorphologic units of the study region. 

 

The desert areas from a plant-cover perspective: 

 The deserts in the study region cover an area of 2740857 hectares from a plant-cover perspective, which 

account for 71.2% of the total pastureland in the province and 28% of the entire study region. The most widely 

desert plant type is Artemisia Zygophyllum with 1571050 hectares (16%). Figures 7 and 8 show the maps of 

plant-cover and the study region from a perspective of plant cover. 

 

 

 

 

 

 

 

 

 

                   

 

 

 

 

 

 

 

Fig. 7: Map of plant-cover in the study region.  Fig. 8: Map of the deserts from a plant-cover perspective. 

 

RESULTS AND DISCUSSION 

 

 Study of geological, geomorphological, soil, climate, and plant-cover factors reveals that the minimum 

desert areas with 2740857 hectares are related to the plant-cover factor and the maximum of 7036936.9 hectares 

to the climate factor (Table 1). 

 Combination of the maps of the desert areas from the perspectives of the studied factors shows that, in all, 

7110925 hectares (72.5%) of the study region are located in desert areas. 
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Table 1: Areas affected by desert factors in the study region. 

Desert factors Geological factors Geomorphological factors Climate factors Plant-cover Soil 

Area (hectares) 4342898 6618667.7 7036936.9 2740857 4100216.4 

Ratio of the area to the 

total area of the 

province (%) 

44.3 67.41 71.67 28 41.76 

 

 The common areas of the five studied factors were used to determine the areas with greater desert 

characteristics and to delineate the areas covered by true deserts. Results related to five-way overlap of the 

studied desert layers indicate their common areas amount to 0.7%.  

 The extent of the common areas of the five factors in the study region was used to determine the 

contribution of each of these five elements to the desertification of the region. The following table shows the 

extent of the non-common area each factor has with the other four factors (the part related to each factor that is 

not in common with those of the other four). The non-common area of each factor indicates the extent of its 

dependence to all other factors. In this study, the geological  and the plant-cover factors with 98245.73 and 

7240091.97 hectares, respectively, had the most and the least areas in common with the other factors.      

 The largest non-common area percentage of 81.03% was that of the plant-cover factor, and the smallest that 

of geological factor with 1.1%. In other words, 18.97% of the area related to the plant-cover factor and 98.90% 

of the area related to the geological factor are common with the areas related to the other factors. Since any 

factor with greater area in common with other factors is quantitatively more involved in the desertification of the 

study region (Table 2), the geological, soil, climate, geomorphological, and plant-cover factors are most 

effective, in the order they are listed, in the appearance of desert conditions and features in the study region.  

 Results obtained from the combination of the factors related to desertification in the study region show they 

all enjoy unequal distribution. Therefore, the hypothesis of the study that each of the studied factor plays a 

different role in delineation of the desert areas and has an unequal overlap with the other factors, and that each 

factor reveals its importance according to the extent of its overlap with the other factors (or joint participation 

with the other factors) is accepted. 

 
Table 2: The extent of non-common area of each studied factor with the other factors. 

Uncommon factor Non-common area of 
the factor (hectares) 

Ratio of the non-common area of 
the factor to its entire area (%) 

Ratio of the non-common area of the factor to 
the total areas related to all of the factors (%) 

Geology 98245.73 2.32 1.1 

Geomorphology 4924288.77 74.4 55.11 

Climate 2776775.29 39.46 31.08 

Soil 321456.94 7.84 3.6 

Plant-cover 7240091.97 90.7 81.03 

 

Results: 

 Results obtained in the study indicate there are 4234729.83, 8946718, 7021700, 2740857, and 4100216.04 

hectares of deserts in the study region, from the perspectives of geology, geomorphology, climate, plant-cover, 

and soil science, respectively. Combination of the desert maps from the perspectives of the studied factors 

shows 7110925 hectares (72.5%) of the study region are located in desert areas. Desert areas refer to different 

expanses in different perspectives. Therefore, overlap of the desert maps and delineation of their common areas 

were used to specify the true desert areas (which were found to be 3858575 hectares, or 39.37%, of the study 

region) (Figure 9). Parts of the southeast and southwest of Garmsar, south of Semnan, central and southern parts 

of Damghan, and south and some other parts of Shahrood constitute the true desert areas in the study region. 

Factors effective in the appearance of desert features in the study region (Semnan province) are, in the order of 

their importance, the geological, geomorphological, climate, soil, and plant-cover factors.       

 
Fig. 9: Map of the true deserts in the study region. 
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