[ Downloaded from jgs.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.221.4 ]

[ DOI: 10.61186/jgs.24.74.11 ]

Journallof/Applied/Researchesiin;
Geographical/Sciences

PrintISSN: 2228-7736 Online ISSN: 2588-5138

https://jgs.khu.ac.ir/

Evaluation of the Geomorphological Capabilities for Sensitive and
Critical Installations Site Selection Through a Passive Defense Approach

in Kermanshah Province

Zahra Heidari! | Mirasadullah Hejazi 22 | Shahram Roostaee 2 | Siros Fakhri *

1. PhD Student of Geomorphology, Tabriz University, Tabriz, Iran. E-mail: ez.heidary@gmail.com

2. Corresponding author, Associate Prof of Physical Geomorphology, Tabriz University, Tabriz, Iran.
04 E-mail: s.hejazi@tabrizu.ac.ir

3. Professor of geomorphology, University of Tabriz, Tabriz, Iran. E-mail: roostaei@tabrizu.ac.ir

4. Assistant Professor of Natural Geography, National Defense University of Iran, Tehran . E-mail:

fakhri@ut.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Article history:
Received

2020/12/20
Received in revised
2021/04/07
Accepted
2021/06/01
Published
2021/06/07
Published online
2023/10/01

Keywords:

Centers of gravity critical,
sensitive and important,

Passive Defensive,
Geomorphological
evaluation,
Locating,

Kermanshah border area

Given Iran's ongoing strategical role in the Middle East and permanent presence
of external threats, it is imperative to take necessary actions towards protection
and preserving such installations in the country. Kermanshah province has about
300 km of common border with Iraq and has created a good defensive condition
due to its elevation orientation as a stepping and parallel to the border. On the
other hand, the geometric shape and convex of its boundary have created a good
position for Iran. Considering the role of this province in the west of the country,
the necessity of paying attention to geomorphological potentials and using them
to create suitable places with passive defense approach is an essential requirement
which in this study is analyzed comprehensively. The research tools included:
topographic maps with scales of 1.25000 and 1.50000, geology with scales of
1.250000 and 1.100000, hydrology maps with a scale of 1.250000 and interviews
with that experts have been performed to identify the effective factors in site
selection for these centers. With the aim of comparing the criteria and selecting
the best index, multi-criteria decision-making models (AHP and TOPSIS) has
been used. According to the final map generated based on geomorphological
factors in ARC GIS software, the areas of the suitable sites for location of critical
and sensitive installations in the north and northwest is more than the southern
and western regions. In other words, the geomorphological characteristics of the
region in the northern and northwestern parts of the region have more favorable
conditions than the western and southern regions to select the optimal location of
sensitive and important centers.
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Introduction

Given Iran's ongoing role in the Middle East and the constant threat of external threats, it is
imperative that | take action on the critical steps for my country. One of the measures that
can prevent the occurrence of malignancies is to choose the right location. This activity
involves analyzing the ability of a particular region, the existence of appropriate and
sufficient land, and its consistency with other urban and rural land uses, in order to select
suitable locations for the desired application. Among these factors, selecting appropriate sites
for critical, important centers with effective conditions and factors is different from the
analysis for trade and industry. In the process of site selection, factors such as
geomorphological parameters, mission, type and size of the units, and the natural features of
the area must be considered. Since the initial studies to determine the suitable site are costly
and important in terms of security, it is crucial to use appropriate methods in the process of
site selection. Proper analysis can help reduce costs, prevent wrong decisions, increase
efficiency and performance, and avoid the wastage of funds and time. Therefore, scientific
research plays a vital role in the selection of suitable sites for critical and sensitive
geomorphologic assessment centers in Kermanshah province, which is located at 33° 40' to
35° 18' N and 45° geographic longitude.

Methods and Materials

Locations were identified for critical and sensitive centers using geomorphological
parameters. This research used a questionnaire design through survey studies and interviews
with geomorphological experts to gather information on factors that affect the selection of
critical centers. Ratings were then assigned based on the weights of criteria for each factor.
Finally, data layers of the region, such as slope maps, slope direction, elevation, line maps,
distance from urban and rural centers, distance from the river, fault maps, geological maps
(1:100000), climatic parameters, aerial photos with scale (1/55000), and Landsat satellite
imagery (ETM, TM, MMS) were used to identify the addresses of the landforms. These
addresses were collected, converted into rasters, and multiplied by the weights of the criteria
to determine suitable locations. In this study, IRDAS IMAGING Software was used for
image processing of satellite data, Expert Choice software for the analysis of hierarchical
and weighted criteria, and Arc GIS software for editing, layer preparation, analysis, and final
site selection. Field studies were also conducted to comply with the maps of the area and
visit existing military centers in order to obtain final results.

Results and Discussion

In this study, the factors affecting the selection of critical and sensitive centers were
prioritized. Appropriate weight was then assigned to each parameter. The overall rating for
each factor was obtained by multiplying the response of each rating in the table of valuation
factors, considering their coefficients. The sum was calculated, and the final score for each
factor was revealed by dividing the total points by the total number of questionnaires. Maps
and base imagery were collected and geo-referenced. They were then sectioned in a time
scale, and the layers required to form a thematic map were prepared in vector format. All
layers for comparison and involvement in decision making were plugged into the Raster
Calculator from the Spatial Analyst Tool. This process generates a raster of suitability for
the area. The final map is classified into five categories, including Very Good and Good
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(Green Color), Medium (Yellow Color), and Inappropriate and Very Inappropriate (Red
Colors).

Conclusion

In this research, the research tools that were used include surveyed topographic maps,
geology, satellite and aerial images of the area, as well as interviews with experts. The goal
was to identify the effective factors in locating critical and important centers, with an
emphasis on passive defense. Once these factors were identified, the researchers used the
ANP DAMATEL (Multi Criteria Decision Making Models) to compare and analyze the
criteria. Additionally, a final map was created based on geomorphological factors using
ARC-GIS software. This map showed that the northern part of the area had a larger optimal
area for locating critical and sensitive areas compared to the southern part. In other words, it
can be concluded that Kermanshah province has more favorable conditions in the north,
northwest, and south areas, while the west and southwest areas have poor conditions.

Keywords: Centers of gravity critical, sensitive and important, Passive Defense,
Geomorphological evaluation, Locating, Kermanshah border area
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