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Objective: The objective of this research is to achieve approaches to improve physical
resilience in rural-urban areas.

Method: The present mixed (qualitative and quantitative) research is applied in terms of
purpose and descriptive in terms of method. First, indicators for measuring the physical
resilience of rural-urban areas were extracted from documentary studies and their validity
was confirmed by interviewing experts. Then, based on the experts' opinions and using the
Analytic Hierarchy Process technique, the weights of the indicators were determined so
that a final map expressing the physical resilience of different blocks of the rural-urban
area of Akbarabad, Yazd city, was created in the Geographic Information System (GIS)
environment using the Map Overlap Analysis tool. Finally, based on each of the indicators
used in the research, approaches to improve the physical resilience of rural-urban areas
were presented.

Results: The results of the study indicate that the level of physical resilience of the studied
area varies between 17.2-34.7 units, and the southern block of the rural-urban areas of
Akbarabad, Yazd city, with a physical resilience between 17.2 and 23 units, needs to be
prioritized for improving physical resilience.

Conclusions: The results of the study confirm that historical age and construction with old
materials are the main reasons for low physical resilience in rural-urban fabrics, while in
other fabrics, such as informal settlements, this is mainly due to the economic situation of
the household. In this regard, measures and approaches such as empowerment of residents,
public information, raising awareness among residents, completing the database of
institutions working to retrofit buildings and reduce harmful uses, creating maps of
evacuation areas and relief routes, changing high-risk uses in the area, consolidating small
blocks, and creating criteria for retrofitting buildings and facades are also effective in
improving the physical resilience of rural-urban areas.
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Introduction
In terms of natural disasters, Iran is one of the 10 most disaster-prone countries in the world,

and out of the 40 known natural disasters in the world, 30 of them have occurred in Iran, with
earthquakes, floods and storms being the most devastating. Therefore, it is necessary for
various urban and rural settlements to strengthen their capacity and preparedness against these
threats so that possible damage can be reduced or neutralized when natural hazards occur. The
criterion used to measure the stability of a system, or in other words, the ability of a system to
quickly recover its initial functions and progress through self-regulation, self-learning and
self-adaptation in the face of internal and external shocks, is called "resilience”. The
assessment of the community's capacity to respond to and recover from disasters in terms of
housing, shelter, infrastructure (such as pipelines and roads) and health facilities is also called
physical resilience.

Rural-urban areas are rural areas that have become part of urban areas as a result of urban
expansion, that have been incorporated into the city boundaries as the city body has expanded,
and that are in the transition and transformation phase from village to city, gradually merging
with the city. In fact, rural-urban areas are villages that are incorporated into the city as the
city expands and develops. Given that villages tend to score lower than cities on many
dimensions of resilience, it is important to assess and further improve the resilience of these
neighborhoods. While the existence of resilience in different dimensions is important, the
improvement of resilience in physical terms is essential to cope with earthquakes.

The earthquake-prone nature of Iran, on the one hand, and the physical instability of rural
towns, which seem to have low resilience due to their historical age and construction with old
materials, and cannot be considered due to their integration with the city, on the other hand,
have led the present study to select the rural town of Akbarabad in Yazd city, which is one of
the annexed villages of Yazd city and is located in District 3 of District 2 of this city, in order
to answer the question: "How can the resilience of rural-urban areas to earthquakes be
improved?"

Method

The present study is applied in terms of purpose, mixed in terms of nature (qualitative and
quantitative), and descriptive in terms of method. The data collection method was also carried
out in the qualitative part, using documentary studies and interviews with experts to identify
the indicators of physical resilience measurement, and given that in qualitative studies the
approval of at least three experts is required. The validity of the indicators in the study sample
was confirmed by interviewing 5 urban planning experts and consulting engineers familiar
with physical resilience, who were purposively selected. Then, in the quantitative part, by
obtaining the opinions of the aforementioned experts and using the Analytic Hierarchy
Process technique and Super Decision software, the indicators used were weighted two to two
and the weights of the indicators were determined so that a final map expressing the physical
resilience of different blocks of the rural-urban area of Akbarabad city of Yazd could be
created in the GIS environment using the map overlap analysis tool. Finally, based on each of
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the indicators used in the research, approaches to improve the physical resilience of rural-
urban areas were presented.

Results
Different types of textures and settlements respond differently to unexpected events such as

earthquakes, and their ability to escape and seek shelter during an earthquake, or to clean up
and rebuild afterward, is different. In this regard, various researchers have measured the
physical resilience of different textures, such that the physical resilience of rural textures,
urban textures, informal settlements, dilapidated textures and inefficient urban textures have
been studied. The present study, in line with the aforementioned studies, has measured the
physical resilience in a rural-urban area.

According to the research findings, the low resilience of some areas in the rural-urban area
of Akbarabad is due to their historical age and construction with old materials that were not
taken into account when they were integrated into the city; but in other textures, such as
informal settlements, the low physical resilience is not due to historical age; rather it is mainly
due to the economic situation of the households.

Conclusions
In addition to the specific criteria proposed for improving the physical resilience of the rural-

urban area of Akbarabad, Yazd City, which can be used in areas with similar conditions,
general suggestions can be made for improving the physical resilience of rural-urban areas
against earthquakes. This requires conducting research in other rural-urban areas to improve
physical resilience, preparing a comprehensive crisis management plan for pre-crisis, during
and post-crisis, along with detailed earthquake zoning maps for these areas, and then
specifying the requirements for dealing with natural hazards for residents and various
institutions. In this regard, it is necessary to create a database on the status of vital roads and
centres, which is constantly updated and made available to institutions and organisations
involved in crisis management, such as hospitals, rescue services, fire brigades, etc. When
drawing up the above-mentioned comprehensive plans, it is effective to use more precise and
detailed criteria, such as the degree of enclosure of passages, the type of wall covering, the
furniture available in the passages, the distance from the fault, the type of soil, the slope of the
land, and more precise specifications of vital centres, such as the size, the scale of operations,
the number of staff, etc, and indicators such as the capacity or ability to compensate for
damages and the ability to return to appropriate employment and income conditions, access to
financial services, savings, insurance, advisory services, health and welfare, general
understanding and knowledge of risk, etc.to identify the level of resilience and the ability to
return to pre-crisis conditions of households living in the city. It is also necessary in this plan
to prepare the distribution of support and rescue centers (fire brigades, hospitals, police
stations, etc.) based on population density, the state of the road network, accessibility and the
risk probability coefficient, and to examine the roles and responsibilities of the various
institutions.
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7. Raster Calculator
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