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Urban areas have become grounds for many natural disasters and are highly
vulnerable to them. Therefore, the urban managers’ and planners’ main task is to
protect people from these natural disasters. Today, resilience is widely used in
natural disaster management. Based on this concept, different societies examine
ways to strengthen and improve their power against natural disasters. As a result,
it is necessary to study various aspects of resilience in urban areas. The present
study aims to evaluate the urban environment’s resilience against natural
hazards, especially earthquakes, in Masjed Soleyman. This study employed a
theoretical-applied research design based on the descriptive-analytical method.
The data were collected via a combination of library techniques and field research
(aresearcher-made questionnaire). The criteria’ relative weights were calculated
using the Fuzzy Analytic Hierarchy Process (FAHP) and Buckley’s fuzzy weights
of the selected criteria. As the results depicted, the variables affecting the urban
environment’s resilience against natural hazards (especially earthquakes) in
Masjed Soleyman City are building skeleton, type of materials, number of floors,
age of the building, building quality, number of units, and width of passages. Most
of the areas of Masjed Soleyman City are not resistant to earthquakes or have low
resilience. Based on the seven studied indicators, the city does not have a
favorable situation in terms of resilience to earthquakes and more than half of the
city area (56.25%) has unfavorable resilience. The order of the effect of the urban
hazards, Earthquake, environment resilience components of Masjed Soleyman against earthquakes,
Masjid Suleiman City based on their weights, is the number of units, number of floors, the width of
passages, age of the building, quality of the building, structure of the building,
and type of materials.

Keywords:
Resilience, Urban
environment, Natural

* Corresponding Author: Majid Goodarzi
Address: Associate Professor of Geography and Email: m.goodarzi@scu.ac.ir
Urban Planning, Shahid Chamran University of Tel: 09172281709
Ahvaz, Ahvaz, Iran.

Majid Goodarzi, Zahra Soltani, Farkhondeh Hashemi Ghandali. Evaluating the Urban Environment’s Resilience
against Natural Hazards (Specially Earthquakes) Using GIS and F-AHP (Case Study: Masjed Soleyman City)



https://www.orcid.org/0000-0001-7982-8027
https://www.orcid.org/0000-0001-5876-0473
https://www.orcid.org/0000-0001-5876-0473

Volume 10. Issue 36. Autumn 2023. pages 63 to 87.

Extended Abstract

1. Introduction

The concept of resilience, which was first
proposed by Holling in 1973, has a direct
relationship with the sustainability and
stability of a city. Since the emergence of the
concept of resilience, various definitions
have been presented for it, the most
important of which is related to the
American National Academy in 2012.
According to the definition of this academy,
resilience is a correct method to adapt and
face problems and difficulties. The concept
of resilience in Holling’s studies had a
theoretical aspect at first, but over time,
especially in the face of natural disasters and
accidents, it also took on a practical aspect.
This concept is used in various sciences,
such as management, ecology, and
psychology (Lion & March, 2014: 112). Today,
the concept of resilience is widely used in
natural disaster management. Based on this
concept, different societies examine ways to
strengthen and improve their power against
natural disasters. As a result, it is necessary
to study various aspects of resilience in
urban areas (IFRC, 2004).

Masjed Soleyman is an active region in
terms of seismicity. The occurrence of
Andika earthquake with a magnitude of 6.3
on the Richter scale in 2001, as well as the
occurrence of earthquakes with a magnitude
of 4 to 5 on the Richter scale from 2003 and
2004 until now in the area, indicates this
issue.

This research seeks to investigate and
evaluate the resilience of the wurban
environment of Masjed Soleyman against
natural hazards caused by earthquakes and
answers the following questions:

- What is the resilience of the urban
environment of Masjed Soleyman against
natural hazards caused by earthquakes?

- What is the order and ranking of
different resilience indicators of the urban
environment in Masjed Soleyman against
natural hazards caused by earthquakes?

2. Research Methodology

The present research was carried out as an
applied study based on the descriptive-
analytical method. The data collection
method was a combination of library
research and field studies. To achieve the
study's primary goal, reliable domestic and
international  scientific ~ sources and
conversations with experts and specialists in
this field (20 people) were used. As a result,
essential and effective indicators of the
resilience of the urban environment against
natural hazards, focusing on earthquakes,
were identified in Masjed Soleyman. Then
these indicators were weighted via the Fuzzy
Analytic Hierarchy Process (FAHP). The
indicators determined in this research are
building skeleton, construction materials
type, number of floors, building age, building
quality, the widths of passages, and number
of units (apartments). In the aforementioned
weighting method, Buckley's geometric
mean technique was used to calculate
relative weights in pairwise comparisons.
FAHP, Excel Microsoft (v. 2019), and ArcGIS
1.08.20.28388 were employed to analyze the
data.

3. Research Findings

The division of the resilience areas of the
Masjed Soleyman urban environment
against natural hazards with an emphasis on
earthquakes was done based on a 7-point
Likert scale (ranging from 1 to 7) as follows:
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1= completely resilient, 2= resilient, 3=
relatively resilient, 4= moderate resilience,
5=relatively low resilience, 6= low resilience,
and 7= completely non-resilience. Resilience
level 4 (average resilience) is considered as
the boundary between areas with
appropriate and inappropriate resilience, so
that each area with above average resilience
is a suitable area for the resilience of the
urban environment of Masjed Soleyman City
against natural hazards with an emphasis on
earthquakes, and each area with resilience
below the average level is considered as the
inappropriate area in terms of the urban
environment resilience of the city against
natural hazards focusing on earthquakes.
About 9.24% of the city is in the completely
resilient state, 9.37% in the resilient state,
9.98% in the moderately resilient state,
15.13% in the moderate resilient state, 16.47%
in the relatively low resilient state, 21.76% in
the low resilient state, and 18.02% in the
completely non-resilient state. Considering
average resilience as the boundary between
areas with appropriate and inappropriate
resilience, it can be said that, in total, 56.25%
of the area of Masjed Soleyman City has an
inadequate physical resilient state to natural
hazards focusing on earthquakes.

4. Conclusion

1. What is the resilience of Masjed
Soleyman’s urban environment against
natural hazards caused by earthquakes?

According to the final shape of the
distribution of the urban environment
resilience in Masjed Soleyman against
natural hazards caused by earthquakes,
most parts of this city are completely
non-resilient and have low resilience.
Thus, this city is not in a favorable
condition in terms of resilience based on
the seven studied indicators. According
to the final research table, more than half

of the area of Masjed Soleyman City
(56.25%) has unfavorable resilience
against natural hazards caused by
earthquakes.

2. What is the order and ranking of
different indicators of the resilience of
the wurban environment of Masjed
Soleyman against natural hazards caused
by earthquakes?

Based on the findings related to the
hierarchical weighting of each of the
seven indicators of the resilience of the
urban environment of Masjed Soleyman
against natural hazards caused by
earthquakes, it can be said that the
construction materials and the structure
of the building indicators have the highest
negative effect on the urban environment
resilience of Masjed Soleyman against
natural hazards caused by earthquakes,
whose weights were 0.21 and 0.197,
respectively. In addition, the criteria of
the number of floors and the number of
units (apartments) with weights of 0.079
and 0.059 have the least effect on the
resilience of the urban environment of
Masjed Soleyman against natural hazards
caused by earthquakes. In general, the
order of influence and intensity of the
components of the urban environment
resilience in Masjed Soleyman against
natural hazards caused by earthquakes,
based on their weights, in order from low
to high, is as follows: the number of units
(apartments) (0.059), the number of floors
(0.079), the width of the passages (0.128),
the building age (0.15), the quality of the
building (0.177), the structure of the
building (0.197), and the type of
construction materials (0.21).
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