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The special environmental, climatic and geographical conditions of the country have provided the
ground for the occurrence of various environmental hazards, especially in rural areas. In this
regard, due to the weak nature of the physical element of rural settlements, earthquakes are the
most important natural hazard that has seriously challenged such habitats. The passage of several
important and dangerous faults from the study area (Ardabil Town) has caused a higher seismic
potential than other areas of the province. The present study uses a descriptive-analytical method
and utilizing more capabilities of the Vikor model than other proposed models (TOPSIS, etc.) to
evaluate the efficiency and operation of this technique in combination with the Geographic
Information System (GIS). In order to prioritize 29 sample rural settlements in the central part of
Ardabil Town in terms of vulnerability to earthquake risk. The required data about the 4 main
research indicators (including: depth of the earthquake occurred in the area; lithology; distance
from the fault; and the magnitude of the earthquake) were also collected in a documentary manner
and the final weight of the indicators based on the opinions of 15 relevant experts and The use of
AHP method has been determined. According to the final output of the Victor model, the northern
part of the central part of Ardabil Town, including: East and West Arshaq villages, which include
the sample villages of Khajeh Bolaghi, Gol Tappeh and Aq Qaleh and are adjacent to the main
faults, are more at risk of earthquakes. Are; And in the next ranks are the villages of Sardabeh and
Kalkhoran, etc.

1. Introduction

study area (Ardabil Town) has caused a higher
seismic potential than other areas of the province.

The special environmental, climatic and
geographical conditions of the country have
provided the ground for the occurrence of various
environmental hazards, especially in rural areas.
In this regard, due to the weak nature of the
physical element of rural settlements, earthquakes
are the most important natural hazard that has
seriously challenged such habitats. The passage of
several important and dangerous faults from the
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The current research, with the prevailing approach
of rural planning, tries to recognize, analyze and
diagnose environmental hazards and
consequences by using the existing theoretical
foundations regarding the problem as well as the
methods, techniques and results of previous
studies. They focus on the studied rural
settlements.

2. Methodology
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The present study uses a descriptive-analytical
method and utilizing more capabilities of the
Vikor model than other proposed models
(TOPSIS, etc.) to evaluate the efficiency and
operation of this technique in combination with
the Geographic Information System (GIS). In
order to prioritize 29 sample rural settlements in
the central part of Ardabil Town in terms of
vulnerability to earthquake risk. The required data
about the 4 main research indicators (including:
depth of the earthquake occurred in the area;
lithology; distance from the fault; and the
magnitude of the earthquake) were also collected
in a documentary manner and the final weight of
the indicators based on the opinions of 15 relevant
experts and The use of AHP method has been
determined.

3. Results

"Descriptive findings": 63% of the respondents
were from academic and research centers and
37% were from related institutions. In terms of
gender, 80% of respondents are men and 20% are
women. 30% of the respondents were between 25
and 35 years old and 70% were between 35 and
55 years old. 63% of respondents lived in Ardabil
province and 37% lived in Tehran province. The
level of education of the specialists was 65%
doctorate and 35% master's degree respectively.
Specialists' fields of study include geography
(rural planning trends and geomorphology:
including hazards, etc.), rural architecture, rural
civil engineering, environment and urban
planning.

"In the Analytical Findings" section: In order to
answer the research question, "Which regions
have the highest degree of vulnerability to the risk
of earthquakes?" - The implementation of
different stages of the VIKOR analytical model
algorithm was wused in GIS. Therefore, the
northern region of the sector the center of Ardabil
city, which includes the typical villages of Khaje
Balaghi, Gol Tepe and Agh Qala, is located in the
vicinity of the main faults.

4. Discussion

In order to answer the first question of the
research, "Which areas have the highest degree of
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vulnerability to the risk of earthquakes?" - The
implementation of different stages of VIKOR
analytical model algorithm has been used in GIS.
According to the final output from Vicor model,
the northern area of the central part of Ardabil
city, including the eastern and western Arshq
dehistans, which include the sample villages of
Khaje Balaghi, Gol Tepe and Agh Qala, and are in
the vicinity of the main faults, are more at risk of
earthquakes. And in the next ranks are the villages
of Sardabe, Kolkhoran, etc.There are 3 faults with
earthquake risk above 7 Richter in Ardabil and
most of these faults are in Garmi and Khalkhal
region. Discovered. The results of the current
research with the findings of the studies of
Oprikovic and Tzeng (2004); Zhang and Wei
(2012); Alexandrova et al. (2014); Wenting et al.
(2019); Geber et al. (2021); Alavi et al. (2014);
Kokbian and colleagues (2017); and Hasanpour et
al. (2017) and Haji Hosseinlou and Abbasian
Valender (2018) are comparable. These studies
(foreign and domestic) have emphasized the
following basic issues: environmental hazards in
the rural areas have expanded  with
industrialization at the sector level and economic
development;  The increasing trend of
environmental destruction during the last few
decades in Iran is due to the geographical and
topographical location of the country, lack of
attention to the role of environmental
sustainability in the design and implementation of
structures and spaces, general ignorance and lack
of attention by government organizations;
Villages exposed to various types of risk, the next
step is to identify susceptible and less durable
houses in such villages to increase the resistance
of less durable houses against earthquakes through
capacity building through physical planning by
those in charge of improving and renovating
houses. take action; Vicor's compromise ranking
proposes a compromise solution and in this way
provides a maximum "group ability" for the
majority and a minimum weakness for the "rival”
group; and the high efficiency of the Vicor model
as an effective tool in multi-criteria decision-
making, especially in situations where the
decision-maker is unable or does not know how to
show his preference or priority in system design.
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5. Conclusion

The slope situation in Ardabil shows that Ardabil
city is the most uneven and complicated city in
the district, so that 8.83% of the total area of this
city has a slope of more than 30%. And the most
important faults of the province are also located in
the northern zone. Therefore, the said region has a
higher seismic potential than other zones of the
province. And on the other hand, due to the lack
of durability of the materials used in the
construction of rural houses in these areas, the
need to improve and strengthen the buildings
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becomes more apparent in order to prevent the
occurrence of possible risks and future human and
financial losses and the field of sustainable
physical development. - Provide space in these
rural areas.
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