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ABSTRACT

According to its geographical and geological location, Iran is among the ten earthquake-prone
countries in the world. This is despite the fact that now about a quarter of Iran's population lives
in rural settlements, and on the other hand, the establishment of villages near or on active fault
lines is necessary to be scientifically investigated in terms of the level of physical vulnerability.
Therefore, the purpose of this research is to analyze the vulnerability of the villages of Eshtehard
city against earthquakes. The current research method is descriptive-analytical and library and
field methods were used to collect information and data. Data analysis and research information
were done through spatial analysis (Arc Map) and statistical analysis (SPSS) and the statistical
population includes 1326 rural households from 4 Eshtehard districts, based on non-probability
sampling and with a purposeful (judgmental) method, the number of 208 The household was
selected as the sample size. The findings of the research show that first: most of the rural areas
are located in the safe and low-risk areas of the region, half of which are currently uninhabited
and the rest have a very low population density, in contrast to a small number of rural areas
Villages with high population density are located in high-risk areas. Second: Among the 8
criteria selected to estimate the vulnerability of housing against earthquakes, it can be said that
in the studied area, the indicators of the width of the roads, the quality of the materials used, and
the density of the residential units are not in a suitable condition and make them vulnerable.
Rural houses play an important role against earthquakes, and against the indicators of building
age and the number of floors of residential units, they have favorable conditions and have
moderated the vulnerability of housing in four villages to some extent.
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Extended Abstract

1. Introduction

Every year, millions of people lose their lives due to
natural and unnatural events all over the world.
Among natural disasters, earthquakes have always
had the highest human casualties and damages,
while the number of people killed in developing
countries is higher than in developed countries.
Meanwhile, there are more rural settlements and
production activities in villages than in cities due to

the deep connection of villagers with the natural
environment and their limited power against
environmental threats. Therefore, in the process of
desaster management cycle, it is important to
identify the vulnerable areas of earthquakes before
the earthquakes to estimate the vulnerability of
villages and reduce losses and damages. The rural
areas of Eshtehard county in Alborz province are
highly vulnerable to earthquakes due to many
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reasons, and the present study seeks to analyze the
vulnerability of the villages of Eshtehard to
earthquakes.

2. Methods and Material

In this research, the primary goal is to stratify the
rural settlements of Eshtehar county against
earthquakes and the second goal is to estimate the
vulnerability of villages. This study is descriptive-
analytical in terms of method. In order to conduct
the study, information layers such as fault map,
population density map, slope map and distance
map from the previous earthquake points in the
studied area were prepared. Then the effective
parameters in the vulnerability of villages were
weighted using the process of hierarchical analysis.
Next, fuzzy factor maps were prepared in Arc Map
software according to the weight of each
information layer. After that, the maps were
combined with each other and the final map of the
rural area was produced. In order to determine the
degree of vulnerability, the necessary data were
collected from the field method (questionnaire) and
official information of organizations. The statistical
population of the research is 87 villages in
Eshtehard county, which had 1326 households. The
sample size was also calculated and completed
through the purposeful (judgmental) sampling
method, the number of 208 questionnaires.

3. Results and Discussion

In the current research, four factors including
distance from the fault, slope, distance from the
epicenters of previous earthquakes and the amount
of population have been used to zone the
vulnerability of the rural area. Distance from the
fault: 39 villages are located less than 2 km from
the fault. Slope: Basically, lands with a slope of less
than 5% are considered suitable lands for the
establishment of human settlements, and in contrast,

slopes above 15% are considered unsuitable lands.
Slope zoning has been done using DEM maps of the
area. This area was divided into four parts in terms
of slope, including areas with slopes less than 2%, 2
to 5%, 5 to 10% and areas with a slope greater than
10%. Considering that high slopes have a greater
effect on the vulnerability of rural settlements; The
results showed that out of 87 rural areas, 9 villages
are highly vulnerable due to being located on a
slope above 10%. Distance from earthquake points:
This index showed the potential of earthquake risk
and the wvulnerability of rural areas near the
epicenter of the earthquake. Based on that, four risk
zones were identified and it was found that 10
villages are located less than 2 km from the
epicenter of the previous earthquakes and 6 villages
are located in the low risk zone. Population:
Population density is one of the effective factors in
the wvulnerability of rural settlements. In this
research, the population density of rural areas was
prepared using the IDW method and four classes of
population density were determined. With this key
result, 63 villages are in the low density group and 6
villages are in the dense group. fault:

Castle has had the greatest impact on the degree of
vulnerability of rural settlements with a weighted
average of 0.615. After that, the distance index from
the previous earthquake points with a weighted
average of 0.257, the population density index with
a weight of 0.090 and the slope index with the least
influence and a weighted average of 0.045 have
been effective. After obtaining the final weight of
each index, the maps related to each index were
multiplied by the final weight and standardized
zoning maps were prepared and the final map was
prepared by combining the standardized maps based
on the weight of the indicators. The final map was
presented in four levels of low risk areas, medium
risk areas, high risk areas and very high risk areas.
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The zoning map of the vulnerability of the villages of Eshtehard county

4. Conclusion

The study of natural threats and environmental
hazards gives managers the ability to manage crisis
in order to identify dense population and sensitive
points before the crisis occurs. In the study of the
vulnerability of the villages of Eshtehard county
against severe earthquakes, it was found that the
vulnerability status was medium and high in all
indicators. In general, among the 8 criteria selected
to estimate the vulnerability of housing against
earthquakes, the indicators of the width of the
roads, the quality of materials and the density of
residential units were low. These factors play an
important role in making rural houses vulnerable to
earthquakes. On the other hand, the indicators of the
age of the building and the number of floors of the
residential units have favorable conditions and have
moderated the vulnerability of housing to some
extent. The results of the research showed that most
of the residential units have an area between 70 and
100 square meters and are in a state of moderate

vulnerability. 28.8% of all residential units in
villages have very high vulnerability in the density
index of residential units. In the building age index,
the results show that 35 percent of the residential
units are about 10 to 20 years old and have
moderate vulnerability in terms of the division. The
visibility of rural roads shows that nearly 87% of
rural roads are less than 8 meters wide and only
13% of roads are more than 8 meters wide. Finally,
this research, by specifying the estimation of the
vulnerability of rural areas of Eshtehard city against
earthquakes, It showed that preventive measures are
necessary, including a study to estimate the
vulnerability — of rural  settlements  against
earthquakes and improving the conditions of dense
rural areas against environmental hazards, which is
effective in crisis management, especially after an
earthquake.

Keywords: Natural disasters, Earthquake, Rural
areas, Vulnerability, Eshtehard city.
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