Geographical planning of space quarterly journal, 14 (2), 2024

Geographical planning of space quarterly journal

Online ISSN: 2538-4821

Journal Homepage: gps.gu.ac.ir

Locating Vital and Critical Infrastructures with a Passive Defense Approach Using
GIS and IHWP: The Case Study of Arasbaran Region

Masoud Haghlesan 1 23

1. (Corresponding Author) Department of Architecture and Urban Planning, llkhchi Branch, Islamic Azad University, llkhichi, Iran
Email: ma.haghlesan@iau.ac.ir

ABSTRACT

Article type:
Research Article

Article History:
Received:
6 April 2024

Received in revised form:

30 May 2024
Accepted:

25 June 2024
Available online:
30 July 2024

Keywords:

IHWP Fuzzy Method,
Passive Defense,
Location of Critical and
Sensitive Places,
Arsharan Region,

GIS.

One of the most important principles of passive defense in
relation to targeting vital and sensitive places is choosing the
right place because, according to the theory, attacking the centers
of gravity is at risk. The aim of the article is to locate vital and
sensitive centers in Arasbaran region, which is of special
importance due to its border and the existence of Aras
commercial-industrial free zone. The type of research is applied,
and the research method is descriptive and analytical. Data
collection is through documentary studies and questionnaires,
and the method of data analysis in the qualitative part is through
thematic and content analysis, where location indicators are
extracted from relevant guidelines and regulations, and in the
quantitative part, the IHWP method (inverse hierarchical
analysis) GIS software has been used for location in the studied
sample. The results show that 17.56% of the zone has a very
suitable location capacity, 19.08% has a suitable capacity,
19.95% has an average capacity, 24.38% has an inappropriate
capacity, and 19% has a very inappropriate location capacity for
vital and sensitive centers. According to the study, the majority
of Jolfa city's northwestern regions are considered to be in a
"very suitable location" for establishing important and critical
centers. This is because these areas have a low concentration of
vital and sensitive centers and faults, a gentler slope, and less
soil erosion.
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Extended Abstract

Introduction

The proper functioning of infrastructure
networks in today's societies is definitely
and fundamentally needed, and any
disruption in any of them, alone, can
threaten the lives of many people. Each of
these networks has its structure and uses
different methods to provide services and
transfer and distribute them. Also, based on
their structural differences, they show
different reactions to absorb and eliminate
disturbances  in  critical  situations.
Therefore, knowing these networks and
their behavior in conditions that are
becoming more complex every day is of
particular importance. The role of defense
training in vital arteries is to organize the
geographical environment and reasonably
and  appropriately  distribute  these
places with regard to the threats to provide
the maximum power and defense
capabilities for the arteries. In order to
achieve the main goal of the article,
locating vital and sensitive infrastructures
with a passive defense approach
in Arasbaran region as a border region in
East Azerbaijan province, which also
includes Aras commercial-industrial ~ free
zone, is considered and from the point of
view of defense Passive is also
of special importance. It is worth
mentioning that most studies on the
location  of key infrastructures ~ mainly
examine and identify the physical criteria
and indicators, often without referring to
the specific guidelines and regulations of
the field under study. However, this article
is about identifying other aspects of
positioning with the approach of passive
defense and emphasizing the relevant
regulations.

Methodology

The current research method is descriptive-
analytical with a survey perspective (Delphi
technique). In terms of nature, considering
that the current research is not only about
mere description and matters such as
recognition and analysis, evaluation, and
formulation of principles are taken into
consideration, it is also included in the

category of analytical research. The method
of collecting information is a questionnaire,
observation, and interview, inwhich the
statistical population of the research is 32
people, and the statistical sample of the
research is calculated through the Cochran
formula. The 30 experts and specialists
in the field of city security and safety from
organizations and universities completed
the questionnaire. In this article,
the IHWP (Inverse Hierarchical
Analysis) fuzzy model is used, and the
score of the  selected layers is
calculated using the reverse hierarchical
analysis method.

Results and discussion

The results of the article related to the
zones evaluated in Arsbaran region for the
location of vital and sensitive centers are as
follows:

Zone 1. Very suitable location capacity:
17.56% of the zone is located in the "very
suitable location capacity" zone, which
includes most of the northwestern parts of
the region; that is, most of Jolfa city is
located in this zone. Since the concentration
of vital and sensitive centers is low in this
area, the slope is gentle, and there is less
soil erosion, resulting in a high capacity;
Zone 2. Appropriate location capacity; the
range of "appropriate location capacity" is
located in the north-eastern and central
parts and is located in the central parts of
Jolfa city, the northern half of Varzagan
city, most of Kalibar city and a small part
of the north of Ahar city, and it occupies
about 19.08% of the zone;

Zone 3. Average location capacity; the
range of "average location capacity” in the
eastern, southern, and central parts of Jolfa
city, the center of Varzagan city, the
southwest of Kalibar city, and the north of
Ahar city occupies about 19.95% of the
zone. The effective factors in the creation
of this zone are the passage of the main oil
and gas transmission lines from the cities of
Ahar, Varzagan, and Jolfa, the existence of
secondary, rural, and main roads
concerning the consolidated coefficient of
vulnerability and the passage of the railway
through the cities of Ahar and Varzagan,
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Kalibar and Jolfa and the erosion bed of
Varzagan and Kalibar counties;

Zone 4. Improper location capacity; the
range of "improper location capacity" is
located in the eastern and central parts of
Jolfa city, the southeast and southwest of
Varzagan city, the central and northern
parts of Aharcity, and the south of
Kalibar city, and it occupies about 24.38%
of the zone. The effective factors in
creating this range are the presence of
secondary, rural, and main roads compared
to the integrated coefficient of vulnerability
and the passage of the railway through the
cities of Ahar, Varzagan, and Kalibar, the
high density of vital and sensitive centers in
Ahar city, and the high population density
of Kalibar city;

Zone 5. Very inappropriate
positioning capacity; the zone of "very
inappropriate  positioning capacity” s
located in the western parts of Jolfa city,
southwest of Varzagan city, northeast of
Kalibro city, south of Ahar city, and it
occupiesabout 19% of the zone.
The effective factors in creating this zone
are the high population density of Kalibar
city, the passage of the main power
transmission lines from Varzagan and Jolfa
cities, the railway crossing from Jolfa city,
and the presence of secondary, rural, and
main roads in relation to the consolidated
coefficient of wvulnerability, high density
vital and sensitive centers in Varzagan and
Kalibar cities and the erosion bed of
Varzagan and Jolfa cities.

Conclusion

The results show that 17.56% of the zone
has a very suitable location capacity,
19.08% has a suitable location capacity,
19.95% of the zone has an average location
capacity, 24.38% has an inappropriate
location capacity, and 19% has a very
inappropriate location capacity. In the zone
of "very suitable location capacity," most of
the northwestern parts of the study sample,
i.e., most of Jolfa city, considering that the
concentration of vital and sensitive centers
and faults are low, the slope is gentler, and
the soil erosion is less; therefore, it has a
very suitable capacity for locating vital and
sensitive centers.
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