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Lar city witnessed a 6.1 Richter earthquake in 1960, which destroyed
the city. Today, this city is the largest residential center of Larestan,
with two dynamic parts of the old city in the northwest of the Lar plain
and the new city after the destruction caused by the earthquake,
located on the Tangeh Asad alluvial cone in the south of the plain. The
research aims to investigate the physical vulnerability of old and new
cities against earthquakes with macro and micro indicators and an
analytical comparison of these two parts of the city. The statistical
population of the research is the entire area, including all the
neighborhoods of the old and new city of Lar. Data collection was
done in the form of a field library, and the main data was collected
from the Statistics Center and Lar Municipality census data. The
analysis of the data was also carried out by weighting the indicators
with the help of the Delphi technique and measuring importance with
the opinion of experts, then weighting was done with the help of
hierarchical models, and finally, with the data in the GIS software,
maps of the vulnerability of the indicators and the final map of
vulnerability were obtained. The results show that the level of
vulnerability is very different among the localities, and the factors
involved in these localities and the entire city are not equally effective,
various reasons played a role in them, including the physical factors
of the building and environmental physical factors, including services.
The basic infrastructure of the city, including medical and health
spaces. Examining the vulnerability indicators indicates that we need
a strong and efficient management and organizational solution, as well
as physical and environmental solutions, to reduce the vulnerability
and increase the resilience of the city.
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Extended abstract

Introduction

Earthquake is one of the strongest natural
hazards that has always caused significant
human and economic losses to urban areas.
According to its geographical and geological
location, Iran is among the ten most
earthquake-prone countries in the world.
This multiplies the issue of attention to
vulnerability in the country. The physical
and environmental vulnerability of cities and
residential areas against natural hazards is
considered very important, and due to
adaptation to the rapidly changing world,
having an environment that can respond to
these hazards and have the necessary
resilience is meaningful and essential. Urban
form and body consist of macro and
microelements. The macro-level elements
are related to the overall structure and size of
the city, the type of development, the
population distribution pattern, and the
degree of clustering, and the micro-level
elements are related to the design and
arrangement of elements such as buildings,
open spaces, blocks, neighborhoods, and
streets. Together, both form the city's
physical-environmental complex, and both
are vulnerable to natural hazards. Therefore,
for the resilience of the whole city, attention
should be paid to the details of each macro
and microelement.

Methodology

The current research is a type of user
research that seeks to solve the problem of
reducing the effects of natural hazards,
especially earthquakes in Lar city. In terms
of the nature of descriptive research, it is an
analysis whose purpose is to know the
obvious and hidden angles of the damage
caused to the city of Lar due to the
earthquake. In order to evaluate the main
goal of the research, a large number of
indicators were extracted using the content
analysis of previous studies, and 4 macro
indicators and 11 sub-indices were selected
for the study through a survey of professors.
By selecting the final indicators of their data
from the statistics center, the detailed and
comprehensive plan and the municipality of
the area were collected and prepared in the
form of GIS software to analyze the
vulnerability of the city. In order to analyze

the obtained data, we started by weighting
the indicators and determining their impact
on the wulnerability caused by the
earthquake. For this purpose, the
hierarchical analysis model was used.
Finally, all the obtained layers were
combined using the Raster Calculator
technique, and Lar city's final physical
vulnerability map was extracted. The
Natural Breaks technique has also been used
to classify the final physical vulnerability
map and the maps related to each criterion.

Results and discussion

Lar, located in Fars province, is located after
the 4th earthquake of May 1960 on the 6.1
Richter scale, which is still considered one
of Iran's most powerful earthquakes.
Although 6 decades have passed since the
earthquake and the formation of a new city,
an evaluation is needed to determine the
level of physical vulnerability against the
earthquake. According to the general
division of Lar city, the old city is located in
the north of Lar plain with 8 neighborhoods
with an area of approximately 8 square
kilometers and the new city with an area of
about 12 square kilometers and 18
neighborhoods in the south. The research
results indicate that out of 8 neighborhoods
in the old city, 1 neighborhood with 40%is
exposed to very high damage and 4
neighborhoods with 27% are exposed to
moderate damage. In the new city, 7
neighborhoods with about 48% are exposed
to moderate damage, 7 neighborhoods with
25% are exposed to low damage, and 1
neighborhood with 12% is exposed to high
damage, which is unacceptable for the new
city with a little history. Also, 40% of the old
and new city of Lar is exposed to very high
damage, 37% is exposed to moderate
damage, and 2% is exposed to very low
damage. Considering the history of
earthquakes in the area, this is very worrying
for the city and requires careful and efficient
management before the crisis.

Conclusion

Regarding the physical vulnerability of the
city against earthquakes, there are still
various influential topics which are different
in different cities. Lar also consists of two
parts, new and old, so each has its physical
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characteristics. According to the studies of
this research, in the old city, the effective
factors in the wvery high degree of
vulnerability, in the order of the first rank in
building strength factors, include the
following elements as the type of skeleton
and materials, the age of the building with
78% of the entire area of the old city texture;
the second rank of density factors including
the elements as population density,
residential density, the granularity of units
with 58% of the entire area of the old city
texture; the third rank of accessibility factors
including the elements as local roads and
main roads with 40% of the entire area of the
old city texture; and finally, the fourth rank
of basic service factors including elements
as therapeutic spaces, green and open
spaces, temporary accommodation and
educational spaces with 39% of the entire
area of the old city texture medium
vulnerability were the sum of factors and
elements that contributed to the vulnerability
of the old city. These factors had different
effects in the new city, which are the first
rank of basic service factors including
elements as therapeutic spaces, green and
open spaces, temporary accommodation and
educational spaces with 48% of the total area
of the new city; the second rank of density
factors including elements as population
density, residential density, unit granularity
with 31% of the total area of the new city
texture; the third rank of building strength
factors including elements as type of
skeleton and materials, the age of the
building with 29% of the entire area of the
new city texture; and the fourth rank of
accessibility factors including elements as
local roads and main roads with 23% of the
total area of the new city have been effective
in the vulnerable level of the city. In order to
reduce the wvulnerability of the city, one
should look for solutions before the crisis,
which can be rooted in managerial and
physical solutions.
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