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In recent decades, the problems caused by the occurrence of droughts on one
hand and destructive floods on the other hand, have led the country's water
resources managers and those involved in the implementation of flood-
spreading and artificial feeding plans. The use of water harvesting structures
as one of the solutions to reduce flood damage along with the optimization of
flood exploitation in the restoration of natural resources has been common for
a long time in different parts of the world. Considering that by carefully
designing and implementing these measures, the possibility of flooding and
damages can be significantly reduced and the underground aquifers can be
fed. In this research, the integration of geographic information systems (GIS)
and the best-worst method (BWM) was used to determine suitable flood-
spreading areas. Twelve influential criteria were identified based on the
opinion of experts in the region for flood-spreading, and the weight of each
criterion was calculated using the BWM, and the permeability criterion with
0.33 had the most impact on location. The information layers were prepared
in the GIS environment for each criterion, finally, by combining the
information layers, the entire region was zoned according to the weighted
criteria. The results showed that most of the area is in a completely unsuitable
condition with an area of 298,725 ha, unsuitable with an area of 21,000 ha, an
average condition with an area of 14,300 ha, as well as suitable and
completely suitable areas with an area of 45,811 ha. In addition, permeability,
slope, and geology respectively with weights of 0.5, 0.186, and 0.13 have
obtained the first to third ranks.

Citation: Khaslati, S.M., Chezgi, J., Tajbakhsh Fakhrabadi, S.M., & Dehghani, M. (2024) Locating suitable
flood-spreading areas with the best-worst decision-making method (Case study: Farrokhi Dam Watershed,
South Khorasan). Iranian Journal of Rainwater Catchment Systems, 11(4), 68-85.

DOR: 20.1001.1.24235970.1402.11.4.5.7

Publisher: Iranian Rainwater Catchment Systems Association

© Author(s)

*Corresponding author: Javad Chezgi
Address: Department of Watershed Management, Faculty of Natural Resources and Environment, University of

Birjand, Birjand, Iran.
Tel: +989358549782
Email: chezgi@birjand.ac.ir



https://orcid.org/0009-0005-9337-6385
https://orcid.org/0000-0002-8775-271X
https://orcid.org/0000-0002-2097-9944
https://orcid.org/0000-0003-3996-2488
mailto:chezgi@birjand.ac.ir
mailto:dehghani1199@gmail.com
http://dorl.net/dor/20.1001.1.24235970.1402.11.4.5.7
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.5.7
https://jircsa.ir/article-1-527-en.html

[ Downloaded from jircsa.ir on 2026-02-21 ]

[ DOR: 20.1001.1.24235970.1402.11.4.5.7 ]

SlraniantJournallof/Rainwater: Catchment'Systems

"'-:‘3t R

Locating suitable flood-spreading areas with the best-worst decision-making method
(Case study: Farrokhi Dam Watershed, South Khorasan Province)

Seyed Mehdi Khaslati'®, Javad Chezgi*?®, Seyed Mohammad Tajbakhsh Fakhrabadi®®, Morteza Dehghani*®

1. Former M.Sc. Student, Department of Watershed Management, Faculty of Natural Resources and Environment,
University of Birjand, Birjand, Iran, Email: kheslati.mehdi1375@gmail.com

2. Assistant Professor, Department of Watershed Management, Faculty of Natural Resources and Environment,
University of Birjand, Birjand, Iran, Email: chezgi@birjand.ac.ir.

3. Associate Professor, Department of Watershed Management, Faculty of Natural Resources and Environment,
University of Birjand, Birjand, Iran, Email: tajbakhsh.m@birjand.ac.ir

4. Watershed Expert, General Department of Natural Resources and Watershed Management of South Khorasan
Province, Birjand, Iran, Email: dehghanil199@gmail.com

EXTENDED ABSTRACT

Introduction: Flood is a pervasive and destructive phenomenon that occurs in most regions of the country.
Studies show that this phenomenon has increased tenfold from the 1340s to the 1370s, which indicates its
significant growth over time. On the other hand, despite its complexity, this phenomenon can be investigated
and measures can be taken to control it. Today, it is clear that complete protection from flood risk cannot be
considered a goal, but only by applying the correct management, its damages can be moderated. Different
definitions of flood have been given by hydrologists. Any flow of water that causes damage to people's financial
resources or any height of river water that covers the lands around the channel when it overflows is called a
flood. In Iran, every year we witness the occurrence of floods and the wastage of large amounts of water and
soil in the country. To prevent soil degradation reduce its intensity and prevent water wastage, watershed
management activities began three decades ago and continue until now.

Methodology: Methodology: Choosing and using a suitable research method is one of the characteristics of
scientific study, which depends on the purpose, nature, subject of research, and implementation possibilities.
This research was carried out to determine and locate suitable areas for flood control structures in the Farrokhi
Dam Watershed. In this research, 12 different indicators including slope, distance from the river, distance from
the village, distance from the aqueduct, distance from the road, distance from the fault, distance from the well,
geomorphology, geology, permeability, loan resources, and land use have been used. First, the criteria affecting
the construction of flood exploitation structures were approved by the experts. Then, using the best-worst
method, the weight and priority of the research indicators were calculated. Calculations of the best-worst
method were performed in Lingo software.

Results and Discussion: The results of the network analysis without the value of the layers showed that most of
the area is in a completely unsuitable condition with an area of 298,725 ha, unsuitable with an area of 21,000 ha,
an average condition with an area of 14,300 ha, as well as suitable and completely suitable areas with an area of
45,811 ha. According to different regions, the most suitable areas are studied in the south and west of the region.
The results show that Region A is the best region with a score of 0.428 and Region J is the worst region with a
score of 0.14 and has been ranked 12th in flood distribution.

Conclusion: In this research, by using experiences and relatively accurate criteria, try to remove it as much as
possible. The final results show that it is possible to carry out extensive studies in the country with available
data and software designed on ArcGIS software to choose a suitable model according to the characteristics of
the studied area and reach acceptable results. The combination of multi-indicator decision-making methods with
GIS is suitable for solving complex spatial decision-making problems. As a result, it helped the process of
improving and reviving the underground water tables that come from huge and precious resources.
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Table 3- Value of criteria in BWM
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Figure 14- The final output map of network analysis without layer values
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