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ABSTRACT

Cities, especially urban areas, are exposed to the effects of many natural disas-
ters and acute disasters, such as earthquakes, which can affect city boundaries. Therefore, it is necessary
to assess the seismic vulnerability of worn-out structures in the face of possible accidents and hazards,
so that the worn-out structures of cities are more resistant to natural disasters and ready to deal with
disasters and pressures. This study assesses the seismic vulnerability of the worn fabric of Hasirabad in
Ahvaz against earthquakes.

YIETGEY] This research adopted a development-applied research method based on the approach of struc-
tural spatial studies. Therefore, the seven indicators were extracted and analyzed using Geoda and ArcGIS
software.

S Thematic results showed that among the indicators affecting the seismic vulnerability of the worn-
out fabric, the building skeleton and the age of the building are the most effective with coefficients of 1.94
and 1.03. Also, the location results showed that 290,665 square meters, that is, 26% of the total worn
texture area with vulnerability levels of 0.01, are in a completely vulnerable state.

The results of the investigation of the level of vulnerability in worn texture show that in area

Article Info: i No. 1,39.4% of the surfaces are completely vulnerable, in area No. 2, 40% of the buildings have medium
Received: 15 Oct 2023 © vulnerability and relatively are susceptible to damage, and in area No. 3, 29.9% of buildings have moder-
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Extended Abstract

Introduction

lthough knowledge of long-term popula-

tion trends remains incomplete globally,

the world’s population has rapidly urban-

ized over the last century, with urbaniza-

tion rates expected to reach 70% by 2050.
Disasters, in general, have the potential to severely affect
rapidly growing residential areas, potentially causing fatal
injuries and massive damage to infrastructure and prop-
erty. Natural disasters can lead to significant damages and
losses. Examples of significant recent natural disasters in-
clude the 2016 rain and floods in northern Wisconsin, the
Spirit Lake tsunami at Mount St. Helens, and the 2011 East
Japan tsunami earthquake. In response, various societies
are continually seeking solutions for crisis management to
mitigate urban risks from diverse crises. Therefore, these
communities should use a solution to reduce the risk of
cities against various crises. Common natural hazards and
humanitarian crises were examined to explain ways to in-
crease and facilitate better defense of global communities,
examine options, and evaluate technological solutions for
their risk and harm reduction value.

The urban crisis management approach has become
particularly relevant as many city populations continue
to expand. It has found a special application in the con-
struction of safe environments. Currently, some inefficient
urban structures have struggled to establish a proper rela-
tionship with their environments. This misalignment not
only affects the physical fabric of the city but also impacts
its social and environmental atmosphere. Among the is-
sues of urban development and its relationship with crisis
management, one of the important and worthy topics is
the issue of the vulnerability of worn-out urban tissues.
This concern has consistently engaged planners, urban
managers, governments, nations, and urban crisis man-
agement teams. In Iran, approximately 72,000 hectares
of such worn-out fabric exist across 498 cities, account-
ing for 15% of the country’s total area and about 25% of
its urban population. Ahvaz, as an emerging metropolis,
suffers from the existence of 11 neighborhoods with di-
lapidated texture. The expansion of these structures within
the core of Ahvaz, the economic hub, coupled with their
lack of alignment with new citizen needs, inconsistencies
with modern standards, inappropriate uses, and the gaps
between existing and standard per capita uses contribute
to these challenges. Additional issues include low perme-
ability, ineffective communication routes, and inadequate
rescue equipment coverage, leading to a significant defi-
ciency in urban per capita and poor residential area qual-
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ity. Hasirabad, in particular, is the largest urban dilapidated
area in the Ahvaz metropolis, spanning 111.996 hectares.
The low population capacity, instability of the buildings,
and material impermeability in this area necessitate an
assessment of physical vulnerability. Regarding the im-
portance and necessity of the issue, the written scientific
documents, experts’ views, and the available evidence all
point to the physical deterioration of Hasirabad’s fabric in
the Ahvaz metropolis. Among the most important aspects
of urban fabric deterioration, this research emphasized
physical-structural wear, functional wear, and economic
or relative wear. Ahvaz City, as one of the existing mega-
cities with an area of 20,238 hectares and a population of
1,215,840 people, suffers from the existence of 11 dilapi-
dated neighborhoods with an area of 1,600 hectares. This
article assessed the area of physical vulnerability of Ha-
sirabad’s infrastructure to aid local authorities and policy-
makers in pre-crisis management planning for Ahvaz City.

Methods

The present research employed a spatial-structural ap-
proach with a development-applied purpose and utilizes
a descriptive-analytical methodology. To meet the objec-
tives of the research, seven indicators of building skeleton,
material, number of floors, number of building units, age
and life of the building, grain size, and permeability were
extracted. The spatial autocorrelation method in Geoda
software and Moran’s local indicator of spatial associa-
tion were used to analyze patterns, prioritize worn tissues,
and assess vulnerability zones in the Hasirabad neighbor-
hood using geostatistical tools in ArcGIS software.

Results

Significant parts of this texture are relatively non-resis-
tant to completely non-resistant, especially in the northern
and southern parts of the texture, where erosion is more
severe. Consequently, the building textures in these areas
are prioritized for reinforcement planning. Also, spatial
comparisons within the area showed that alley number
one exhibits the most unstable conditions, while alleys
number two and three are relatively more stable.

Also, according to map 3, a significant portion (85.57%)
of this texture falls within a priority range of 75 to 95%.
The level of vulnerability in dormitory number one is
particularly severe, placing construction structures in this
area among the highest priorities for crisis management
planning.
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Conclusion

The analysis of the level of vulnerability in the worn-out
tissue showed that in general, in dormitory 1, low non-
resistant and resistant surfaces cover a large part of the
tissue. In dormitory 2, most buildings have low and me-
dium resistance, and in dormitory 3, buildings have me-
dium and high strength. We concluded that in addition to
the physical characteristics of the building, other factors,
such as dominant land use and population density play an
effective role in the earthquake risk of this neighborhood
of Ahvaz metropolis.
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