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Table 1. Specifications of the satellite images used
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Table 2. Desertification status class in Madalus model (7)
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Table 4. Vegetation criterion index
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Table 6. Groundwater criterion index
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Table 8. Desertification status score
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Abstract

Background and Objective The degradation of
resources in many parts of the world is a serious threat
to humanity due to its growing trend. Desertification,
which is one of the manifestations of this degradation,
has affected most countries and has been introduced as
the third challenge of the 21st century after the two
challenges of climate change and freshwater scarcity.
Desertification is the degradation of land in arid, semi-
arid, and semi-humid areas. This situation is caused by
a series of important processes, the most important of
which are the two factors of human activity and
climate change. Several methods have been developed
to determine the process of desertification, one of
which is widely used, the Medalus method.
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Assessing the status of desertification processes (land
degradation) in a village, region or country is
important because it provides the opportunity to make
informed decisions about the financial dimension and
the amount of investment needed to control it.
Considering the development of the desertification
phenomenon in the Sefiddasht-Borujen region and the
need to pay attention to the importance of the results
of this destructive phenomenon in the future. The
purpose of this study is to evaluate desertification
using the Madalus model in the Sefiddasht-Borujen
watershed with an area of 92565 hectares, located in
Chaharmahal and Bakhtiari province.

Materials and Methods Land use changes were
investigated and detected using the distance
measurement model. For this purpose, the images of
1998, 2009, and 2018 were used. The amount of
changes during this period was determined, and the
points where the most changes occurred were selected.
Then using these points, in the Medalus model, the
factors affecting desertification and its current
situation were considered. Then, the effective
parameters in desertification were studied in these
points separately and the Medalus model was
implemented in them.
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According to the Medalus method, effective factors in
the desertification of the region were identified and
each factor including climate, vegetation, soil,
groundwater, and management and policy was
considered as a criterion. Then, the characteristics of
the mentioned criteria that were effective in the
desertification of this region were considered as
indicators. After each indicator received weight in
relation to its impact on desertification and by
evaluating them, their impact of them on the
desertification process was determined. Finally, using
the indicators of these criteria, the criteria map and
finally, the desertification map were obtained from
their geometric mean n order to study the climate
criteria, three indices of rainfall, direction, and
drought index were considered. The study of the
climate was evaluated from 3 sample points in the
meteorological and water weight stations of the
province, which are harvested as points. To evaluate
the soil condition, some physical and chemical
properties such as soil texture, acidity, electrical
conductivity, and the amount of organic matter were
selected. To determine the soil properties, the first 170
sampling points were identified in the study area, and
from 0 to 20 cm soil level, sampling was performed
and transferred to the laboratory.

Results and Discussion The results showed a score of
climatic criteria calculated at 1.80 was determined in
two classes and had the most role in desertification in
the region. The score of management and policy,
vegetation, and soil criteria respectively were
calculated at 1.76, 1.71, and 1.55 and was determined
into two classes severe and very severe. Also, water
criteria were calculated at 1.33 and were determined in
the middle class. Based on the Medalus model, the
current desertification score was estimated to be 1.63.
According to this map, the desertification situation of
the region was divided into two classes, severe and
very severe. Finally, it was calculated that 56% of this
area is faced with severe and 44% of it very severe
desertification. The result showed that the northern
part of the study area is highly vulnerable, while the
southern part of the region is less vulnerable to
desertification. However, this region has high

desertification intensity. The foretold sensitivity of
this region to the phenomenon of desertification was
consistent. In this model, climate, soil, vegetation,
groundwater, management, and policy criteria were
selected. According to the results, climate,
management, policy, vegetation, soil, and groundwater
criteria, respectively, had the greatest impact on
desertification of this region due to the low
precipitation, drought in recent years, illegal
excavation of wells, and uncontrolled extractions more
than the capacity of groundwater aquifers in
Sefiddasht has caused the drying of most wells in this
area. Also, the drying of Dehno Wetland is another
reason for the intensity of desertification in the study
area.

Conclusion According to the obtained results, the
phenomenon of desertification in this region is
accelerating and would cause a destructive
consequence. The study area, according to the
proposed definition of desertification, has both natural
and human desertification conditions. Natural factors
such as unfavorable climatic conditions such as lack
of rainfall, successive droughts, limited water
resources, on the one hand, and destructive human
factors such as traditional agricultural system,
overgrazing, overexploitation of  groundwater,
conversion of pastures to land Agriculture, industries,
mines and facilities, destruction of vegetation and
shrubs, on the other hand, have led to the destruction
of pastures and natural resources and accelerated
desertification in the region. Evidence shows that in
this region water table is lower than in other areas and
as a consequence desertification is accelerated.
Among the ways to deal with desertification in the
region, it is possible to use the pastures and pastures in
principle, according to their capacity at the right time,
to permanently enclose the region under biological
and mechanical desertification activities, proper
exploitation of groundwater and prevents land use
change.

Keywords: Environmental crisis, Desertification,
Critical plain, Central Zagros, Climate, Vegetation
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