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Extended Abstract

1. Introduction

Desertification is the land destruction in dry, semi-arid, and semi-humid areas caused by several factors,
such as climate change and human activities. It results from the interaction between the natural and human
environment and is affected by various natural, economic, and social factors. Today, desertification is an
important challenge for many countries, including dry and semi-arid countries. Ecosystems of arid and
semi-arid regions are fragile and will face destruction due to natural events such as drought and climate
change, as well as human activities, and cause the spread of desertification. Considering that about two-
thirds of the size of Iran is covered by arid and semi-arid areas, it can be said that a large part of the size of
Iran is covered by areas sensitive to desertification. Among the arid and semi-arid regions of Iran, which
are highly sensitive to destruction and desertification, are the northern regions of Semnan province. This
area, located between the southern slopes of Alborz and the plain of Kavir, is subject to destruction and
desertification due to its natural condition and human interference. Considering the importance of the
subject, in this research, the identification of vulnerable areas against desertification in the northern regions
of Semnan province has been done.

2. Materials and Methods

In this research, the statistical information related to the population and climate of Semnan province, library
information, and the 30-meter high SRTM digital model have been used as the most important research
data. SPSS and ArcGIS were used to perform calculations and prepare final maps, respectively. The method
used in this research was the DVI model. The DVI model has been used to investigate the time-spatial
changes of vulnerability to desertification in the Banas River basin in India. In the DVI model, 9 indicators
are used, which are placed in 4 groups as demographic indicators, weather indicators, topographic
indicators, and soil indicators. According to the topic and model used, this research has been done in several
stages; in the first stage, information layers related to the used indicators have been prepared. The
information layers are fuzzified in the second stage based on their vulnerability potential. In the third step,
using the network analysis model (ANP), weights have been given to the information layers. In the fourth
step, the layers of information are combined using the DVI equation, and finally, the final map of the area's
vulnerability to desertification is prepared.

3. Results and Discussion

In this research, using the DVI model, a map of vulnerable areas against the risk of desertification in the
study area has been prepared in four classes. Based on the results, the class with a very high vulnerability
potential with an area of 8732 square kilometers (equivalent to 16.8% of the region's area) mainly includes
the western and southeastern regions of the studied region. Due to the high population density and
unfavorable climatic conditions, these areas have a high potential for desertification. The class with high
vulnerability potential, with an area of 31,277 square kilometers (equivalent to 60% of the region's area),
covers a large part of the region, which indicates the region's high potential from the risk of desertification.
Also, the classes with medium and low vulnerability potential with a total area of about 12 square kilometers
(equivalent to 23.2% of the area of the region) mainly include the northern parts of Mahdishahr and
Shahrood cities due to the suitable climate and soil type, are less vulnerable. They are exposed to the danger
of desertification.

4. Conclusions

The location of Semnan province has caused this province to have a high potential in terms of the risk of
desertification. In fact, the investigation of the climatic condition of this province has shown that a large
part of its area is in dry and very dry climate classes. Since the desert plain covers a large part of this
province and faces many restrictions in terms of access to water and soil resources, a large part of the
population of this province is located in a certain direction, that is, between the heights of Alborz and the
desert plain. They have found that this issue has caused the high population density, human activities in
this region, and the spread of desertification. Considering the importance of the topic, in this research, using
the DVI model, the desertification-prone areas of Semnan province between the heights of Alborz and the
plain of Kavir have been identified, and the studied area in terms of potential vulnerability to desertification
is classified as four classes. Based on the results, the class with very high vulnerability potential covers
16.8% of the area, mainly including the study area's western and southeastern areas. Due to the high
population density and unfavorable climatic conditions, these areas have a high potential for desertification.
The class with high vulnerability potential covers 60% of the region's area, which indicates the region's
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high potential from the risk of desertification. Also, the medium and low vulnerability potential classes
cover 23.2% of the region, mainly the northern parts of Mahdishahr and Shahrood; they are deserters. The
results show that many parts of the northern regions of Semnan province have a high potential for
desertification. Therefore, in order to prevent the spread of this danger, it is necessary to have the necessary
programs to control the destruction of pastures and changes in land use.
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