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Unforeseen crises and natural events are happening worldwide, which have
destroyed and changed many people’s lives; this has made it necessary, especially
for statesmen and researchers, to always deal with their results and stay safe from
the risks they cause. For example, the magnitude 7 earthquake in 1357 in the city
of Tabas in Iran was recorded as the most severe earthquake in Iran, which
caused the destruction of the entire historical fabric of this city and the loss of
more than 20 thousand people, or the flood that occurred in 1380 in Golestan,
North Iran has the highest number of casualties in the world. Based on this, the
present research aims to evaluate and find solutions to reduce casualties and the
destructive effects of natural crises. In doing so, first, the physical indicators at
the level of a city, which have an impact on its resilience against crises, were
extracted through the review of previous books and research, and then the

Keywords: Specialized GIS urban planning software was used to evaluate each one in the city
Physical resilience, crisis | in question Finally, by using the data obtained from output maps and field data
management, Natural from the region, the city’s resilience was obtained regarding each of the
hazards, GIS indicators. In the end, considering the weakness of the urban structure in each

of the components, solutions were provided to improve the existing situation so
that the city could be brought to a higher degree of resilience. The study area in
question was one of the newly built cities in the north of Iran.
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1. Introduction
Nowadays, due to the increase in the

population rate and the indiscriminate
expansion of construction, the issue of
crisis management and resilience in the
field of natural hazards has become very
important. Because of the long history of
destructive effects caused by natural
hazards in our country, Iran, finding
correct and effective solutions to reduce
the risks caused by natural hazards is
considered essential (Mohbian and
Momeni, 2018).

Hadi Shahr was upgraded to Hadi Shahr
in 1381 with the efforts of the municipality
officials, now with the addition of Mir
Bazar and Kikha Mahalla to the city limits.
With great attention to the issues of the
location of this city in the plains and
lowlands of the Caspian Sea, and taking
into account that from Kavos Dome to
Noor and Tankabon to Haft Tir,
Mazandaran is considered an earthquake-
prone area. Moreover, with the proximity
of this area to the edge of Babolrud River,
which, according to the obtained
statistics, has an area of 120.79 km
composed of unstable beds, which ranks
second after Payab Haraz in the north of
Iran, the possibility of land subsidence and
flooding is high, and the necessary
measures should be planned to predict
and prepare for the occurrence of any
natural hazards (Hadi Kale Bast plan,
2012). By measuring the resilience of Hadi
Shahr and providing effective solutions to
improve its physical resilience, in addition
to increasing physical resistance, an
effective step can be taken in the
development of the city and the
improvement of the standard of living in it.

2. Research Methodology
The present study is applied in terms of
purpose and descriptive-analytical in

terms of method. First, by using library
studies such as the study of texts and
previous research on the issue of
resilience, especially its physical aspect
and the issue of reducing the effects of
natural hazards on human life and using
the opinions of experts in this field, the
theoretical framework of the research was
organized based on the three layers of
crisis  management, including the
characteristics of crisis management at
urban scale, local scale, and single building
scale, and factors affecting physical
resilience were categorized. Then, using
the Geographic Information System (GIS),
the physical resilience criteria obtained
from the theoretical framework were
measured, and analytical maps were
extracted. Finally, by assembling them, the
resilience of the city conductor was
identified. In addition, with the help of
Expert Choice software, a hierarchical
questionnaire was prepared using the AHP
method, and by collecting information
from professors and experts, the
importance and effectiveness of each
indicator were determined, and it was
determined which area has better
resilience than the city. Therefore, with
two general benchmarking methods, AHP
and GIS, suggestions were finally
presented to improve the resilience level
of Hadi Shahr areas.

3. Research Findings
Thirteen indicators related to physical

resilience were found from library studies
and the review of existing research and
were classified into three groups, which
are derived from the three layers of non-
active defense. The first layer includes the
accesses, the area of the plots, the texture
and structure of the neighborhood, land
use, and the distance from the fault; the
second layer includes the building density,
roads, and infrastructure equipment, and
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the third layer includes the type of
materials and structures, the number of
floors, and the age and quality of the
buildings. Each of these items was entered
separately in GIS software, and the city's
components were distributed using two-
dimensional maps. To draw a conclusion
from the pairwise comparison in AHP in
the three main districts of Hadi Shahr, Kale
Bast district, which is located in the center
of Hadi Shahr, has the highest level of
physical resilience and resistance to
natural hazards compared to Kikha
Mahalle and Mirbazar.

4. Conclusion
The pillars and indicators of physical

resilience were extracted in the first part
of the research. The main feature of the
indicators extracted in this research is its
special classification and arrangement,
which is derived from three layers of non-
active defense, the stage related to the
surrounding areas and the general area of
the city, the stage related to the main body
of the city and roads, and the stage related
to the characteristics of buildings and
their details. In order to measure the
physical resilience of Hadi Shahr, each and
every indicator in this city was examined,
and two-dimensional maps  were
extracted from them, which showed that
Hadi Shahr was divided into parts area, in
which city structure, distance from the
fault, building density, roads, urban
equipment, quality, and urban
infrastructure are weak. Also, according to
the output of the Expert Choice software,
the highest degree of physical resilience
was determined in one area of the city
compared to the other two parts, and the
third layer of physical resilience criteria
had a greater impact than the other two
layers. Moreover, the distance from the
fault, urban equipment, and

infrastructures has the most weight and
degree of importance.

Finally, the following solutions are
suggested to improve the resilience level
of Hadi Shahr against natural disasters:

1. Placing an appropriate number
of medical, police, paramedics,
and fire stations in the city

2. The existence of open land
without obstacles for the
construction of a temporary
shelter

3. Separation of lands in such a way
that the area between the
buildings has a suitable space for
the influx of people

4. The structure of the city should
be changed from an organic and
unprincipled form to a regular
form

5. Control of the buildable area in
each plot that does not exceed
50% of the site.

6. Increasing the width of the main
roads and securing the riverside
roads

7. Construction of security
furniture and shelter facilities
during a crisis and their proper
arrangement

8. The lighting should be in such a
way that the necessary light is
sufficient in the main and high-
traffic roads at night

9. Use of light and durable
materials in buildings under
construction and renovation of
buildings over 30 years old.

10. Construction of urban sewage
system.
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