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documentary methods were used. The collected data were analyzed using FANP
models and Super Decision, Excel, SPSS, and ARC GIS software. The obtained
results show that factors such as the movement and access network, building
conditions, and use system have the greatest influence on the studied region's
resilience. On the other hand, the results from TOPSIS model and one-way
analysis of variance test used to measure resilience in the studied area show that
6 regions of District 12 of Tehran City have different levels of resilience, so that
Region 6 and Region 1 were ranked the first and second for the highest level of
resilience in the studied area, respectively. Moreover, Regions 2, 4, and 3 were
ranked next, respectively. Generally, it can be said that different regions have
different levels of urban form indicators so that some regions have more desirable
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Resilience, Urban form,
FANP and TOPSIS models,
District 12 of Tehran

Available online:
December 22, 2021

“Corresponding Author: Mostafa Qadami
Address: Department of Geography & Urban Email: mrs.mohagheghie@gmail.com
Planning, Faculty of Humanities & Social Sciences, Tel: 09124792980
University of Mazandaran, Babolsar, Iran.

Parisa Mohageqi, Mostafa Qadami, Jalal Azimi, Gholamreza Janbaz Qobadi. An investigation of earthquake
resilience with an emphasis on urban form: A case study on District 12 of Tehran



mailto:mrs.mohagheghie@gmail.com
https://www.orcid.org/0000000216044142

Volume 8. Issue 29. Winter 2021. Pages 245 to 273.

>\\://4 USFS
?/& (USFS)

'

Extended Abstract

1. Introduction

In the contemporary world, urbanization,
as the dominant phenomenon in the global
settlement system, has been growing over
the past few decades. As projected by the
UN, by 2025, more than 50% of the world's
population will have been in urban areas.
Dominance of urban dwellings over other
human settlements leads to excessive
urban growth rates which is followed by
emergence of spatial inequality. This
phenomenon, coupled with the adverse
effects of natural hazards, will lead to
emergence of various crises in human
societies.

Urban form is one of the physical
dimensions that can affect resilience
assessments. Researchers believe that
urbanism encompasses all physical
elements and can be used to assess
societies in terms of effective physical and
geographical features in the event of
disasters. Such assessments can play a
significant role in enhancement or
reduction of urban resilience in the face of
disasters. Two questions arise: 1- How
resilient is the study area against
earthquakes considering the urban form
elements? 2- What are the physical
elements and variables that can affect the
resilience of District 12 of Tehran?

2. Research Methodology

To collect data, 100 questionnaires were
distributed among specialists and experts
in urban planning, civil engineering, and
architecture. To analyze the data, FANP
and TOPSIS models and Super Decision,
Excel, Spss and ARC GIS software were
used.

3. Research Findings
Five main criteria and twelve sub-criteria
associated with urban resilience were

used to measure the effect of urban form
elements on resilience. The five main
criteria included land characteristics,
density, land wuse system, building
condition, mobility and accessibility
system and the twelve sub-criteria
included land slope, population density,
location of high-risk land uses (gas
station), access to medical centers, Access
to fire stations, access to police stations,
location of highly-congested land uses,
number of floors, surface area of
fragments, age of the building, access to
passages with adequate width, and access
to green spaces.

The factor analysis results show that
mobility and accessibility network,
building condition, land use system,
density and land characteristics have the
most significant impact on the resilience
of the study area. As for the sub-criteria,
access to Medical centers, population
density and building age were found to
have the most significant impact on the
resilience index.

The results of TOPSIS model showed
that the six regions of District 12 of Tehran
are not comparable in terms of resilience,
i.e., Region 6 with weight factor of (-
D=0.1963 and +D=0.2184, CL=0.5638), and
Region 1 with weight factor of (-D=0.1576
and +D=0.1532, CL= 0.5169) are ranked first
and second in terms of resilience,
respectively. Areas 2, 4, 5, and 3 are ranked
third, fourth, fifth, and sixth, respectively.
The study of the research criteria
indicates that urban form criteria affecting
resilience are not equally and uniformly
parceled across the afore-mentioned
urban areas.

4. Conclusion

Urban form, as a physical context for social
and economic interactions within urban
areas, can affect different aspects of
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resilience. Therefore, it is necessary to
delve into the relationship between urban
form and resilience.

Studies show that the population
growth rate in District 12 of Tehran is
almost half of the growth rate across the
entire city. The results showed that 27% of
the district is covered with 4000-year-old
buildings and spaces and 73% of the
buildings and urban spaces in this district
are about 200 years old. The six areas
within District 12 of Tehran were also
found to be totally incomparable in terms
of resilience. Mobility and accessibility
network as well as building condition were
recognized as the factors that can most
significantly affect the resilience of this
district. To reduce the vulnerability of this
district against potential earthquakes,
authorities are required to: 1. Update the
standards and technical regulations
associated with building construction and

put the high-risk points at the center of
attention. The authorities are also
required to make sure that the width of
passages, especially those in worn-out
areas, are in compliance with the new
standards.
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