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Introduction

Date of receive: . . .
Earthquake is one of the natural disasters that occurs suddenly and directly affects human

2024/01/26 life and urban and rural environment. Among the earthquake damages, we can mention human
Date of last review: casualties, destruction of buildings and bridges, accumulation of building debris in the boundaries

of roads and streets, destruction of electric poles, disruption of movement in the transportation
eRes il system (Rikalovic, 2014). In order to determine the level of earthquake risk in a region, conducting
Date of accept: seismicity studies has a high priority. Also, in order to identify vulnerable places in a city in order
2024/09/24 to make major decisions in the field of building improvement and retrofitting, it is necessary to

carry out structural and demographic seismic vulnerability research (Ansal et al., 2009; Coburn

Date of online publication: & Spence, 2002).

2024/09/28 The occurrence of severe earthquakes in the region (two earthquakes with a magnitude of 6.4

and 6.3 on the Richter scale on November 14, 2021 near the city of Fin, Hormozgan province) and
Keywords: the presence of active faults such as Main Zagros and Zagros Trust in the vicinity of Haji Abad city
Earthquake, showed the region is exposed to the vey high risk of an earthquake occurnece that can cause the

Building vulnerability, | destruction of buildings and population losses in this city. Therefore, the purpose of this research
Analytical Network Process 1S t0 assess the seismic risk, buildings and population vulnerability of the city due to a probable

(ANP) method, earthquake in order to determine the vulnerable areas against earthquake hazard.

Fuzzy Logic,

Geographical Information Methods and Materials

System (GIS), In order to carry out this research, geological, topographical and hydrological data and
Haji Abad City, demographic data were collected from related organizations in Hajiabad city. ... p Page 46
Hormozgan
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Based on field studies, the number of buildings and the
type of structures in each neighborhood were collected,
and a map of the distribution of buildins and their types
was depicted. Then, these data were prepared in the GIS
system and prioritized and weighted using multi-criteria
decision-making methods such as Analytical Network
Process (ANP) and Fuzzy Logic.

The sub-geological criteria include: distance from
the fault, thickness of alluvium and the type of soil and
sediments, hydrology includes: depth of underground
water and topography includes: slope and irregularity
of topography. After weighting these criteria and sub-
criteria of each, they were ombined using weighted
linear combination (WLC) method, and an earthquake
hazard map considering an earthquake scenario with a
magnitude of 1.7 on the Richter scale was produced in the
city. Later, the degree of buildings vulnerability based on
the fragility curves that were developed based on past
research in Iran were estimated in the classes of without
destruction to completely collopsed, and the vulnerability
of the population was calculated based on the statistics
of the Bam earthquake in the classes of the number of
healthy people, injured, injured and hospitalized, and
dead people.

Results & Discussion

The results of seismic microzonation map showed that
3.68 square kilometers of the city is in a very high risk
area. Then, based on building vulnerability assessment
methods and fragility curves, the destruction level of
buildings in the city was evaluated, and it was found
that due to an earthquake with a magnitude of 7.1 on the
Richter scale, about 80% of the buildings in the city were
destroyed over 70% destruction level, and about 11,000
people from the city's population were seriously injured
or killed as a result of this earthgauke occurence.

Conclusion

According to the results of this research, we found
that the city of Hajiabad is surrounded by two main faults
inclusing Main Zagros and the Trust Zagros faults, which
has made it impossible to imagine any safe area in the

city. On the other hand, the increase in population and
urbanization has caused the extensive development of
the city. Therefore, we need efficient disaster and urban
management from the relevant organizations to prevent
damage and overcome these crises. These measures
inculdes rehabilitating worn-out buildings with low-
quality materials, preventing construction in the high-risk
areas of the city, making suitable plans to increase the
resistancy against earthquakes in the city. Moreover, in
order to increase security and speed up relief and response
operations, in the areas where the risk is very high,
according to the regulations, medical and fire stations
should be built. In the vulnerable areas of the city where
the population density is high, parks and open spaces
should be built for temporary and safe accommaodation
after the earthquake. Therefore, the results of this research
can help experts and urban planners in the field of urban
management and crisis management to implement macro
policies to reduce the risk of earthquakes, improve
preparedness against earthquakes, and prioritize the
retrofitting of buildings in this city.
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