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Objective: The zoning of phenomena in order to recognize and evaluate the current
situation as a basis for decision-making is one of the of scientific management essentials of
natural resources. In the management of desert areas to prevent paying exorbitant costs and
making incorrect decisions, strong and well-reasoned methods are needed to understand
the current situation and the development process. Therefore, the main goal of the current
research is to provide a suitable model for zoning the spatial distribution of desertification
risk by using Moora, Aras scoring techniques and the use of geographic information
system in Yazd-Khizrabad sub-basin.

Methods: At first, after determining the working units by geomorphological
method, the importance of indicators in each unit was obtained based on the
Delphi method. Shannon's entropy method was used for the relative importance
of indicators. Then the decision matrix was formed and after weighting, the
potential of desertification intensity was estimated by calculating the desirability
coefficient from Moora and Aras scoring method.

Results: The results of the analysis of both models showed that the land units of Mountain
Agricultural Grounds (MAG) and Plan Agricultural Grounds (PAG) have the highest
desertification potential, which covers 7135 ha (9.11%) of the entire study area and
Quantitative value of desertification potential for the whole region based on the all of
indicators was placed in the middle class (1V).

Conclusions: It is suggested that the obtained results and ranking should be taken into
consideration in the plans for controlling and reducing the effects of desertification and
rehabilitating degraded lands.
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EXTENDED ABSTRACT

Introduction

Zoning phenomena in order to recognize and evaluate the current situation as a basis for
decision-making is a requirement for scientific management of natural resources. In desert
management, given the increasing spread of this phenomenon and the emergence of its
extensive and long-term effects on the environment and human activities, providing
appropriate management methods can reduce the severity and spread of this phenomenon and
prevent the high costs of incorrect decision-making. Therefore, implementation measures in
this field should be based on understanding the current state of desertification of lands and its
future development trend. Therefore, despite the presentation and improvement of new
quantitative methods, for the optimal management of desert areas, methods with less error and
higher reliability coefficient are required. On this basis, the present study aimed to present a
suitable model for zoning the spatial distribution of desertification risk using MOORA and
ARAS scoring techniques and using a geographic information system, and was carried out on
a case study in the Yazd-Khazarabad sub-catchment during the years 2020 to 2021.

Methods
Within the framework of these models, effective indicators were initially identified based on
field and library studies. Then, the working units were determined using the
geomorphological method and the importance of the indicators in each unit was obtained in
pairs based on the Delphi method. Then, the importance of the indicators to each other was
estimated using the Shannon entropy method and a decision matrix was formed. After
standardization, the zoning of the potential for desertification intensity was carried out by
calculating the desirability coefficient using the MOORA and ARAS scoring method in the
Arc Gis software environment.
In the MOORA scoring method, the zoning of the final utility values of each option, or in
other words, the desertification potential of each work unit, was obtained from the row sum of
the components of the balanced decision matrix through equation 1.
Up =2Xj-1ty (1)

In the ARAS scoring method, in order to estimate the desirability, the best possible value for
each indicator (Ao) was first obtained using a questionnaire. Then, these values were entered
into the decision matrix and the ARAS decision matrix was formed.
Next, the dimensionless weighted ARAS decision matrix was estimated from the product of
the weights of the ARAS decision matrix indicators in the corresponding column using
Equation 2.

ty =1y X W; (2)
Finally, through equation 3, the initial score of the options was estimated from the row sum of
the components of the ARAS weighted decision matrix.

Si = Xj=1 b 3)
After estimating the initial score of the options, by dividing the initial score of the options by
the initial score of option Ao, the final score or degree of desirability of the options was
obtained through equation 4. Since the virtual option was created with the best possible value
for each index (Ao), with the best performances, the maximum value of S will always belong
to this option and will be equal to 1.

Si
Ui=s, 4)


http://dx.doi.org/10.61186/jsaeh.11.3.4
https://jsaeh.khu.ac.ir/article-1-3441-en.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-05-26 ]

[ DOI: 10.61186/jsaeh.11.3.4]

Zoning potential of desertification intensity using Moora and ... | Sadeghiravesh 57

Finally, in order to facilitate and accurately analyze data and obtain results, erosion potential
was mapped based on the degree of desirability obtained from both models and using Arc GIS
9.3 Software.

Results

The correlation coefficient of the results from the analyses of both models is significant at the
95% level. Most of the region's lands are affected by desertification of relatively moderate
intensity (111), which includes sand dune lands with vegetation cover (SDPC), clay lands with
vegetation cover (CGPC), industrial lands (I1A), bare plain lands with vegetation cover
(BPPC), and appendage plain lands with vegetation cover (EPPC). At the same time, a
quantitative value of desertification potential for the entire region was obtained from the sum
of the indicators in the medium class (V).

According to the analysis and the results obtained, it can be said that the scoring approach in
assessing the intensity of desertification and preparing zoning maps, considering quantitative
and local indicators, as well as its simplicity and step-by-step nature, considering the
geomorphology method in determining zoning units, the method of weighting the indicators
by group opinion poll within the framework of the same scoring table, the method of
weighting the indicators relative to each other using the Shannon entropy method, and the use
of a geographic information system, is a fast and relatively accurate method in assessing the
intensity of desertification and can be used in future assessments and, if necessary, have the
necessary flexibility by selecting local indicators.

Conclusion

The study showed that the MOORA and ARAS scoring approach in assessing desertification
severity is effective and easy to use. Therefore, it is suggested that in plans to control and
reduce erosion and land degradation, by paying attention to the analyses carried out, this
chaotic situation should be quickly improved and a sustainable structure should be established
in the process of combating erosion. While preventing the waste of limited capital, the success
rate of implementing erosion management plans should increase.
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