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Introduction

Desertification is defined as the land degradation in arid, semi-arid and dry sub humid areas which
originates from various factors such as climate change and human activities. Several studies have
been carried out in different countries to prepare and evaluate the desertification maps, leading to
development of regional models. The most important models are the FAO- UNEP (1984) method, the
method of the Turkmen Academy of Sciences (Babayef 1985), the ICD method (1995), the
MEDALUS method, and the MICD method with an emphasis on the wind erosion process. Models
facilitate the development of potential hazard maps and desertification risk maps as strategic tools for
planning and management of risk reduction. In fact, the goal of risk management is to make the best
decision for reducing damage with respect to location, time and the possible solutions to the problem.
In Iran, there have been only few previous studies in the field of desertification risk assessment. In
this regard, the studies by Akbari et al. (2016) in semi-desert areas of west of Golestan province, and
Silakhori et al. (2013) in Sabzevar plain can be mentioned. In this research, the MEDALUS model
was used to assess the desertification risk in Segzi plain of Isfahan. Danger and risk have been
assessed, and a management plan presented.

Materials and Methods

Based on the evaluation of resources and field observations, a total of six factors including climate,
soil, vegetation, groundwater, erosion and management, and policy were selected for the assessment
of desertification in the MEDALUS model. Based on quality, a score of 100 to 200 was assigned to
each criterion, index, class and the class weight. Then, the score of each criterion was determined by
the geometric mean of the related indices. After evaluating the selected criteria and indices, the raster
map of all indices and criteria was prepared in GIS. In order to investigate the current state of
desertification, the score of each criterion in each unit was calculated by using the geometric mean
(as the following equation) and the score for the current state of desertification was determined.
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Equation 1: DS = (Wc x Wg x Wy x Wg x Wg, x W) Y0

where DS, W¢, Ws, Wy, Wg, Wg,, and W), are desertification severity, climate quality, soil condition
quality, vegetation quality, groundwater index, wind erosion rate, and management and policy
quality, respectively. After determining the hazard classes of desertification and identifying elements
of risk classes, the vulnerability classes of elements were determined according to their class, field
surveys and by using the expert evaluation method.

The maps of roads, buildings and facilities were collected from the corresponding organizations.
Such maps along with the maps of wells, gullies and springs, organize the map of at-risk elements in
the region. To evaluate the vulnerability of the elements, it is important to assess the hazard class of
each element, as well as its economic and ecological status. Based on this, a vulnerability map of
hazardous elements was prepared in the study area. At the end, the risk classes (R) were calculated
by multiplying the classes of prioritizing the desertification management plans.

Results

After evaluating and scoring the indices of the six criteria and calculating the geometric mean of
scores in 20 units of work, the scores of the indicators were calculated and the indicators with the
highest scores were determined. The MEDALUS approach showed that the most important factors of
desertification in the study area are climate factors (193 points), erosion (176 points) and
management and policy (172 points). This model showed that 27.73 percent of the study area is
located in the very severe desertification class, the majority of which visible on plaster and
abandoned lands.

The results of the mapping of at-risk elements showed that 21 percent of the area was in the high
class, 16 percent in the middle class, 15 percent in the low class and 48 percent in the very low class.
The vulnerability number of each element was obtained with respect to its position in the hazard class
and its degree of sensitivity. Vulnerability class of the units very low, low, moderate, high, and very
high respectively and also the percentage area were obtained 33%, 4%, 13%, 13%, and 37%,
respectively. Finally, the risk number was calculated and partitioned into five classes. in which the
high and very high classes cover 40% of the region and 39% of the study area falls within the very
low class.

For the desertification hazard management plans, land units were prioritized based on the risk class,
regional conditions, and important indicators of desertification. Five priorities and 12 desertification
management plans were provided for the sustainable development and improvement of
environmental conditions. The desertification management map was accordingly prepared.



Discussion and Conclusion

In this study, the MEDALUS model was used to assess the severity of desertification in Segzi plain.
The results showed that the most important desertification factors in the study area are climatic
factors, wind erosion, management and policies, respectively. All annual rainfalls in the study area
occur on the cold seasons. erosive and severe winds also begin to blow up in the warm seasons of the
year when the ground is dry and uncovered, which is one of the most important factors of wind
erosion in the study area. The most important problem causing inappropriate human activities in
Segzi plain is the uncontrolled use of plaster and soil in the region, and the presence of non-modern
brick and plaster manufacturing sites. Therefore, for reducing the rate of desertification, it is
necessary to prevent the activities of these sites and mines and to move them to a location other than
the erosion crisis centers. The desertification risk assessment map showed that 40% of the study area
has a high risk of desertification, which is due to the presence of important biological and economic
centers such as human settlements, farming and gardening lands and water wells. To reduce the risk
of desertification, seven management plans and five priorities were presented based on risk values,
strategies and control measures in critical and non-critical situations. In areas with high risk of
desertification, management plans including the modification of the irregular agricultural practices,
construction of wind breakers, and management of urban wastewater (for seedlings) were proposed.
Keywords: Desertification, Medalus Model, Risk, Management, Isfahan.
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