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: Abstract

: Today, natural disasters and disasters increasingly threaten human societies,
: which, if they are not prepared, can cause irreparable damage to human life,
¢ including habitat and other economic, social, institutional, and environmental
¢ aspects.As a result, communities take a variety of approaches to mitigate the
. effects of natural disasters. One of these approaches is resilience and resilience
: to natural disasters.The purpose of this study is spatial analysis of regional
. resilience against natural hazards in East Azarbaijan province. The purpose of
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E]{"é‘%_@ this study is descriptive-analytic in terms of purpose. A library method was used
\ . i to collect the data. In order to conduct the research, 25 indices were used in the
OFY , : form of 5 variables: social, economic, health, service and infrastructure and

. environmental variables. In this study, Delphi technique was used to weight the
¢ indices and to analyze the data in order to classify the provinces, the parametric
. technique was used.Also, Kriging method and Arc Gis software have been used
: for spatial analysis of regional resilience of East Azarbaijan province. The
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: results showed that the cities of Jolfa, Marand and Tabriz are in the first to third
: rank. The results of Kriging analysis also showed that the resilience status of the
¢ study areas in the northeast and southwestern regions of the province are in poor
¢ condition and the central ones are in moderate condition and are better in the
: northwestern regions.And the overall assessment indicates better situation in
¢ central areas such as Tabriz and Bostan Abad and Marand.And the overall
: assessment indicates better situation in central areas such as Tabriz and Bostan
: Abad and Marand.
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Extended Abstract

Introduction:
Today, natural disasters threaten the human

societies more than ever, so that lack of people's
knowledge and preparation will have
irreparable damage to the human life, including
residential areas and other economic, social,
institutional and  physical-environmental
dimensions. At present, urban management and
planning in related areas, either as a policy or
as an environmental factor, are of particular
importance or are considered appropriate
solutions to solve the problems and meet the
challenges of urban societies. It is clear that the
problems of today's cities are not limited to the
social, economic, political and cultural issues,
but the natural factors, making up the bed of
cities, have a great impact on the mentioned
process. This study seeks to code a framework
for regional resilience analysis in East
Azerbaijan province. Using the measurement
based on this perspective, the management and
decision-making in order to control and curb
the disruptions in regional systems will be
possible for the managers. The location of cities
located along the active fault lines has increased
the vulnerability of urban settlements in the
earthquakes. We can say that vulnerability is
one of the main issues raised in sustainable
urban development. Due to the location of most
human settlements in highly natural risky areas,
it is necessary to study the vulnerability of these
cities. According to seismic zoning, Marand
city is located within 15 km of the most active
fault in East Azerbaijan province (North fault
of Tabriz). The purpose of this study is to do a
spatial analysis of regional resilience against
natural hazards in the cities of East Azerbaijan
province. The present study is conducted based
on a descriptive-analytical method with an
applied purpose. The statistical population
includes 20 cities located in East Azerbaijan
province. In order to analyze the resilience of
the cities in East Azerbaijan province, 25
indices in 5 indicators of social, economic,
health, infrastructure and environmental
services have been implemented. The required

information for the present research was
extracted from the statistical yearbook of 2016.
According to the regional dimension in the
present study, we have tried to use the available
information. The raw data were indexed for
data analysis. In the next phase, the Delphi
method was used to determine the importance
of each indicator. The model used to analyze
the data is PROMETHEE technique and in the
other part, in order to zone the region's
resilience, interpolation method using the
Kriging method is used, and finally to display
the output of the maps, ArcGIS software's
output was implemented. In order to measure
the regional resilience, the components of
social, economic, health, service, infrastructure
and environmental dimensions were extracted
from the statistical yearbook. Due to the fact
that Iran country is prone to many natural
disasters, in this study, we mainly focused on
the resilience of the areas against
environmental hazards.

In terms of the social dimension, Miyaneh and
Ahar cities have the most rural settlements.
Regarding the literacy rate, the cities of Jolfa,
Marand and Shabestar, Oscu, Azarshahr and
finally Tabriz have the highest literacy rate in
terms of literacy level distribution compared to
other counties in the East Azarbaijan province.
It is a fact that the higher the literacy,
knowledge and awareness rate, the greater
preparation will be probable. Accordingly, in
the present study, the level of resilience of the
cities of the province was investigated using
PROMETHEE technique. The selected
research indicators were weighed using the
Delphi method. According to the output of the
PROMETHEE technique, it was determined
that based on 25 selected indicators in terms of
resilience level, the three cities of Jolfa, Marand
and Tabriz were ranked respectively in first,
second and third level. Also, Ajabshir, Ahar
and Azarshahr cities were found at a low level.
Also, the output and results of the Kriging
technique showed that the northeastern and
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southwestern regions of the province are in
poor condition and the central regions are in
moderate condition. In addition, the findings
show that the northwestern regions were in a
better condition. The overall evaluation shows
a better situation of central areas such as Tabriz,
Bostanabad and Marand. We must consider the
fact that each of the implemented dimensions
and components of the research has an
important role in the regional resilience. Based
on the output of Vikorplus model and Arc-GIS
software, the new neighborhoods of Marand
have a higher resilience than the old
neighborhoods of Marand city which are
mostly located in the city center.

Based on the field studies and maps extracted
from a comprehensive urban plan of Marand,
the most land use (45.68%) in the old fabric of
Marand city is allocated to residential area.

Transportation is in the second rank with
28.13%. According to the results of field
studies, 653.4 hectares (31.3%) of lands in
Marand city are very resistant against
earthquakes, which include marginal areas that
are located in the east and southeast of Marand
city. Also, more than 31.3% of the built-up area
of Marand city have a high resistance against
earthquake, which covers approximately 28.5
hectares. These areas are located in the city
center and west of the city. In addition, 40
hectares have good resistance against
earthquakes, which mostly includes newly
designed textures that are located around the
old texture of Marand city. They have a regular
and checkered texture, and they are also in a
good condition in terms of access and the
quality of buildings and also environmental
condition.
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