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Determining fire-prone areas in watershed basin of Shourdareh,
Golestan province, based on the ELECTRE I11 method

Amirreza Meshah', Seyedeh Khadijeh Mahdavi™, Mahshid Souri¥, Mouhammadreza Javadi*

Abstract

Decision makers in fire management and planning are faced with a large number
of options and criteria.In order to efficiently manage and make correct decisions in the
field of fire occurrence, various criteria including technical, economic, social and
environmental criteria should be considered together. Management operations to
prevent and control the occurrence of fires in forests and rangelands are effective when
fire-prone areas are identified and corrective and management measures are focused on
these areas. Therefore, the current research was carried out with the aim of identifying
fire-prone areas in order to properly management and plan these areas and with the help
of the ELECTRE Il multilevel decision-making method in the Abkhiz area of
Shordera, Golestan province. In this research, various environmental and social criteria
were used to determine areas prone to fire in Shurdara region of Golestan province, and
then a map related to each factor was prepared to determine high risk areas of fire.
Shannon's entropy method was used to weight the criteria in this research. Then,
according to the weight and value of each criterion for each sub-area, the data related to
the sub-areas were analyzed using the Electr Ill technique. In this way, the
implementation of the Electr method included: making a decision matrix, weighting the
criteria, making a normal matrix, distillation process (determining favorable and
unfavorable criteria), calculating the indicators of harmony and inconsistency, and
finally ranking the options completely. According to the results of the research, sub-
areas 3 and 8 are areas with high potential for fire. Also, the results of the current
research showed that sub-areas 1 and 2 were classified and identified as sub-areas with
low potential for fire. To evaluate the final map, the map of fire-prone areas resulting
from the method used in this research was compared with the map of fire areas prepared
by the General Department of Natural Resources of Golestan province. The result
showed that based on the kappa coefficient obtained which is equal to 0.82, the map has
good and acceptable accuracy. Therefore, the proposed method is proposed as a reliable
screening method to identify areas at risk of fire, which can help the authorities to guide
preventive measures.

Key words: Fire, Extra-level techniques, ELECTRE Ill, Shurdara, Golestan
province.
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