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1- Introduction

Desertification refers to the land degradation phenomenon and process in arid, semi-arid and dry sub-
humid areas resulting from various factors including climatic variations and human activities. This
phenomenon has faced the environmental and food security with crisis. About 12,930 ha (16.5%) of the
study region consists of hilly and sandy area. About 9,022 ha of the area consist of bare lands, clay plain
and desert pavement, which shows absolute typical condition of desertification in the study area.
Therefore, studying methods that can present optimal alternatives for desert area management is essential
in order to avoid investment wasting and increasing the efficiency of controlling, reclamation and
reconstruction of natural resources projects. Considering the limitations of the studies, it's essential to
assess ways which can give zoning based on logic, active principles and theoretical foundations for the
management of desert regions. Therefore, the goal of this study was providing an appropriate model in
order to present optimal solutions in the study area.

2- Methodology

Briefly, steps of this method are as follow:
-Formation of Normalized Decision Matrix (NDM)

At first, to achieve Normalized Decision Matrix, for determining important criteria and alternatives from Delphi
method was used and hierarchical decision structure was designed in order to provide optimal de- desertification
alternatives. Subsequently, local priority of criteria and alternatives were calculated and After forming pairwise
comparisons matrix of each expert, pirewise comparisons matrix was formed regarding to group. At this stage, the
numbers of group pirewise comparisons matrix, after normalization, priorities percent were showed using harmonic
main method and the Weighs of alternatives priority (P;) based on each criteria, were entered according to decision
matrix.

-Determining the importance of criteria by the use of Entropy- Shannon method

After forming decision matrix, alternatives entropy relating to criteria were calculated. Then, the
amount of dj (degree of diversification) was calculated. This factor expresses that how much useful
information is offered to determinant by relevant criteria (j). Whatever the amount of a criterion is closed
to zero, indicates that different alternatives are not significantly different for that criterion. So, for decision
making, the role of that criterion must be reduced as much. Then, amount of criteria weight was
calculated. Based on this method, any criterion with the most weight has the maximum role in decision-
making
-Calculating final weight of alternatives by the use of ORESTE model

At this stage, The Projection of alternatives distances d(0,mk) was calculated and then Global ranking
was done by determining Position-matrix images distance r(mk), After calculating and determining all of
global ranks, they were collected separately in each of the criteria for all alternatives and for each
alternative final collection R(m ) was calculated. Any alternative with a lower amount of R(m) is more
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appropriate and better rank is assigned to it. This means that the absolute ranks summation of the best
alternative is less than other alternatives ranks in all criteria.

3- Results

In this research, Ardekan- Khezr Abad region in Yazd province (Central Iran) is located about 10 km west of
Yazd. After reviwing the field, Using The Delphi method, among the 40 strategies and 16 proposed criteria, 5 criteria
and strategies, in terms of the group, were proposed as effective criteria and strategies and the decision-making
hierarchical graph was drawn based on the criteria and strategies and the priority of the strategies was determined in
relation to each criterion.

Then the importance of the significance of Criteria for providing de- desettification altematives was determined
by the use of Entropy Shannon method. Respectively, the obtained results showed that criteria of scientific and
technological tools (Cs) and adaptation and proportion with environment (C) are the most important criteria with
importance coefficient of 0.2628 and 0.2587. It shows the importance of available scientific and technological tools
for determination of optimal alternatives and experts effort toward environment issues.

Finally, after calculating Global ranking of alternatives distance in each criterion R(mjx) by the use of
ORESTE model, in order to select the final alternatives and prioritize them, the aggregation action was
performed on the matrix R(m)and obtained results were compared. So, final ranking for decision

alternatives by the use of ORESTE model shows that alternative of vegetation cover development and
reclamation (A23) with general rating of R(m)= 46.5, alternatives of prevention of unsuitable land use

changes (A1g) with general rating of R(m)= 53.5, Livestock grazing Control (A20) with general rating of
R(m)= 69, Change of irrigation patterns (A33) with general rating of R(m)= 76 and modification of ground
water harvesting (A1) with general rating of R(m)= 80 are the most important alternative in de-
desertification process in the study area, respectively.

4- Discussion & Conclusions

In this study a new method was represented in order to rank alternatives priority for de-desertification
process. Obtained results from ORESTE method for final prioritizing of alternatives, have characteristics
including flexibility, high efficiency, easy application and also possibility of the use of software such as
EC and MS EXCLE and evaluation of alternatives based on total effective criteria. ORESTE method has
the limitation of ignoring determinants fuzzy judgment. Also, some criteria have unknown structure or
qualitative structure and cannot be measured accurately. In this situation, in order to achieve evaluation
matrix, we can use fuzzy numbers.

In general, according to the results, the alternative of vegetation cover development and reclamation
(A23) with general rating of R(m)=46.5 is the most important alternative in de-desertification process in
the study area, and alternatives of prevention of unsuitable land use changes (A18) and Livestock grazing
Control (A20) were in the next priority with general rating of 53.5 and 69, respectively.

Finally, it is suggested that de- desertification projects emphasize these alternatives in the study area
in order to prevent limited wealth losses and increase efficiency of control and reclamation projects.

Key Words: Besson ranks average, Group decision-making, Local Priority, Multiple Attribute
Decision-making (MADM), Pirewise comparison.



