


3. METHOD

The present study is applied in nature, and its
method is descriptive—analytical with a mixed-
methods approach, incorporating library-based and
documentary research methods. Subsequently, using
the Delphi technique and expert consultations, the
criteria affecting the level of physical resilience against
earthquake hazards were identified. Then, using the
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Analytic Hierarchy Process (AHP), the requirements
were ranked, and their effectiveness in reducing
physical vulnerability was assessed. A database was
created, tabular data were entered, and the required
maps were prepared in Geographic Information
System (GIS) software. Finally, analytical statistics
and calculations were performed in Excel.

Fig. 4. Conceptual Model of the Research

4. STUDY AREA INTRODUCTION

District 2 is one of the 22 districts of Tehran City.
Azadi Street bounds this district to the south, Ashrafi
Esfahani and Mohammad Ali Jenah Highways to the
west, Chamran Highway to the east, and the Alborz

Mountains to the north. District 2 is subdivided
into nine zones and 21 neighborhoods under the
city council system. The district covers 47.1 square
kilometers and borders Districts 1, 3, 5, 6, 9, and 10

(Fig. 5).

Fig. 5. Location of District 2, Tehran City
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The population of this district, according to the latest
national census in 2016 (1395 SH), was 701,303
people (239,742 households), including 343,033
men and 358,270 women. The neighborhoods of
District 2 are: Poonak, Tehran-Vila, Daryanno,
Saadatabad, Shahrara, Shahrak Gharb, Sadeghich,
Tarasht, Farahzad, Nasr Alley, Shahrak-e¢ Azmayesh,
Sattarkhan, Marzdaran, Aseman, Behrood, Parvaz,
Darya, Sepehr, Eivanak, Sharif, and Towhid.

5. FINDINGS

According to previous studies, research has evaluated
the criteria for vulnerability analysis. For example,
Ahadnejad and Jalilpour, in a survey conducted in
Khoy city, assessed the factors affecting vulnerability
and examined indicators such as access to the road
network, distance from open spaces, compatibility of
uses, and distance from medical centers (Ahadnejad
and Jalilpour 2009). In another study conducted in
Zanjan city in 2009 by Ahadnejad et al., indicators
such as the number of floors, number of neighbors,
facade materials, plot location within the block, plot

size, and land use were analyzed and evaluated (Faraji
and Garakhlo 2010). Also, Faraji, Ahadnejad, and
Garakhlo (2010) analyzed and scored other criteria,
such as the quality and age of buildings, the location
of hazardous uses, the size of the plots, access to
utilities, access to open spaces, and materials, in
another study in 2010 (Faraji and Garakhlo 2010).
Habibi et al. also analyzed and weighted other criteria
in a 2008 study, such as the building’s skeleton, the
ratio of height to width of the adjacent passage, the
quality of the building, area, age, number of floors,
width of the opposite passage, distance from fire and
medical centers, and vacant land (Faraji and Garakhlo
2010).

Based on the theoretical framework of the study
and considering the different ways experts scored
in previous studies, and in order to standardize the
weights assigned to each criterion to provide a better
basis for comparison, the numbers of each criterion
are normalized by dividing by the total scores in that
study (Fig. 6).

Vulnerability ~ Ahadnejad and Ahadnejad and Habibi Faraji and
Indicators Jalilpour Garakhlo etal. Garakhlo
Network 0.443 _ 0.06 _

Outdoor Space 0.204 _ _ 0.115

Access t.o the 0.052
Hospital - - -
Land Use _ 0.53 _ _
Plot Size _ 0.4 0.12 0.089

Age of Building _ 0.136 0.09 0.051
BU|Id!ng 0.99 0.136 0.038
Quality -

Number of 0.75 0.075
Floors - -
Fire 0.045
Department - - -
Treatment _ _ _ 0.035
Dangerous Use _ _ _ 0.064

Fig. 6. Normalized Weights of Each Criterion in Previous Studies by Various Researchers

By removing criteria with lower weights than other
indicators, such as distance from vacant land, amount
of barren land, etc., and aligning the ranked criteria
provided by experts with the factors effective in
evaluating physical resilience—the focus of this
study—the table above is obtained. It should be
noted that the criteria for building age, quality, and
construction materials were removed due to thematic
overlap with the criterion for the area of deteriorated

urban fabrics in District 2, Tehran.

Additionally, since physical vulnerability to
earthquakes was not addressed in previous studies and
is of high importance given the aim of this research,
the criterion of distance from existing faults was
not analyzed or weighted. Therefore, all remaining
criteria are evaluated using the AHP method in Expert
Choice software.

Figure 8 shows the questionnaire designed to



determine the priority of criteria for evaluating the
physical resilience of District 2, Tehran, which was
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provided to professors and experts in urban planning

for weighting purposes.

Equal . . . ..

1 qua Two criteria are equally important in achieving the goal.
Importance

3 A Little More Experience shows that for achieving the goal, i is
Important slightly more important than j.

5 ore Experience shows that i is more important than j.
Importance
Much M . .. . .

7 ue ore Experience shows that i is much more important than j.
Important

9 Absolute The much greater importance of i than j has been
Importance conclusively proven.

Fig. 7. Saaty’s 1-9 Quantitative Scale for Pairwise Comparison of Criteria

Resilience
assessment criteria
Distance from
faults
Particle gradation
‘Width of roads and
network of passages
‘Worn texture

Height of structures

Type of
communication
routes
Access to open
spaces
Land use

Number of license

plate floors

Access to relief
centers
Access to medical
centers
Distance from high-
risk applications

Distance from faults

Particle gradation

Width of roads and network of
passages

Worn texture

Height of structures

Type of communication routes

Access to open spaces

Land use

Number of license plate floors

Access to relief centers

Access to medical centers

Distance from high-risk
applications

Fig. 8. Questionnaire designed to Determine the Priority of Physical Resilience Assessment Criteria for Region 2

After summarizing the questionnaires and the
opinions of the elites and weighing and comparing
the criteria in the Expert Choice software, their final
prioritization with the AHP method will be as follows.
It is necessary to explain that by obtaining several

0.04 (a number less than 0.1 in the software indicates
compliance with the consistency in judgment),
the consistency in judgments has also been fully

observed:

111

Armanshahr Architecture & Urban Development
Volume 18, Issue 52, Autumn 2025




112

Armanshahr Architecture & Urban Development
Volume 18, Issue 52, Autumn 2025

Andalib, A. et al.

[ Expert Choice  CAUsers\RN\Dasktop\T.ahp
File fcit Assessment |pconsistency Go Jools Help
DEHY UL BLRBEE™

e e SO F ¥ ) L]

987654321 23456789

ertefa pelak

L fasele az gosal

T T

Compare the relative importance with respect to: Goal: Goal

erefa pelak

fasele az gosal

karbari arazi

farsoodegi baft

tedad tabaghat

arz shabake maaber

daanch bandi

dastrasi be fazahaye baz
fasele az karabarihaye khatamak
dastrasi be marakez darmani
dastrasi be marakez emdadi

(eriefa pela fasele az g karbari ara farsoodegl tedad taba: arz shabak daaneh ba) dastrasi be fasele az k dastrasi be dastrasi be

Fig. 9. Final table of Comparison of Criteria in the Expert Choice Software

[ expert Choice  €\Users\RM\Desktoph1.ahp
Eile Edt Assessment Yiew Go Jools Help
DEFEH R +IAL

% u e ) ER Y ) £0B
Sotbytame | Sorl by Prioty | Ursort | I Homekce
[ Priontics with respect tos |
Goak: Goal
fasele az gosal e e
karbari arazi gy
farsoodegi baft Rl e ———
tedad tabaghat ey ]
arz shabake maaber 063
daaneh bandi e ]
dastrasi be fazahaye baz -032 I
fasche az karabaribaye khatarnak 023 I
dastrasi be marakez darmani 017
ertefa pelak -ooe |
dastrasi be marakez emdadi 013 I

Fig. 10. Final Weight of each of the Physical Resilience Assessment Criteria in District 2 of Tehran city

l-ﬂ Expert Choice  C:\Users\R M\Desktoph 1.ahp

Ede Edt Sy S ity-Graphs View Go Jools Help
|DEHIdRI*GOI@AAN G

- ERERERE A A L]
1.0God

M fasele az gosal (L: .272)

M karbari arazi (L: .198)

W farsoodegi baft (L: .140)

M tedad tabaghat (L: .098)

M arz shabake maaber (L: .063)

Il daaneh bandi (L: .046)

[ dastrasi be fazahaye baz (L: .032)

[ fasele az karabarihaye khatamalk (L: .023)
I dastrasi be marakez darmani (L: .017)
M ertefa pelak (L: .098)

| dastrasi be marakez emdadi (L: .013)

Iréormaion Document

Fig. 11. Final Prioritization of Physical Resilience Assessment Criteria in District 2 of Tehran City

It should be noted that due to the overlap of the criteria
“type of passages” and “width of passages”, these two
criteria were grouped into one criterion and evaluated
with other criteria. Also, the criteria “number of
floors” and “height” were given the same weight. It is
noteworthy that the results obtained from prioritizing
the criteria by experts and specialists are very similar

to those in previous studies. After normalizing the
weights assigned to each criterion by specialists in
previous studies, the criteria’s priority order will be as
shown in Figure 12. Also, the prioritization and final
weights of the criteria in this study, using the AHP
method and after comparing each criterion in pairs
and their final rankings, are shown in Figure 13.
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1 / Land use \
2 Texture deterioration (age and quality of construction)

113

3 Number of floors

4 Type and width of road network

6 Gradation and size of plots

7 Access to open spaces (parks, gardens, etc.)
8 Distance from hazardous uses

9 Access to medical centers (hospitals, clinics, etc.)
10 \\Access to emergency centers (fire department)/

Fig. 12. Prioritizing Criteria based on Previous Studies

T T S N

1 Distance from fault 0.272
2 Land use 0.198
3 Texture deterioration (age and quality of construction) 0.140
4 Number of floors 0.098
4 Height 0.098
6 Type and width of road network 0.063
7 Gradation and size of plots 0.046
8 Access to open spaces (parks, gardens, etc.) 0.032
9 Distance from hazardous uses 0.023
10 Access to medical centers (hospitals, clinics, etc.) 0.017
11 Access to emergency centers (fire department) 0.013

Fig. 13. Final Prioritization of Research Criteria using the AHP Method after Pairwise Comparison of each
Criterion and Final Weight.

Based on the final prioritization of criteria according determined to produce the final physical resilience
to expert opinions using the AHP method in Expert evaluation map of District 2, Tehran (Fig. 35).
Choice software, the order of layering the maps was
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Fig. 20. Number of Floors of Parcels Fig. 21. Existing High-Rise Plates (above 12 Floors)
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Fig. 22. Heights of Existing Parcels Fig. 23. Existing High-Rise Buildings (above 40
meters)
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Fig. 37. 3D Map of Physical Resilience in District 2 (Parcel-Based View per Neighborhood — Southeast
Perspective)

Fig. 38. 3D Map of Physical Resilience in District 2 (Parcel-Based View per Neighborhood — Northeast
Perspective)

6. CONCLUSION

By combining the layers, each of which is related
to a criterion, and considering their weights and
importance, the higher the criterion’s weight and
importance, the darker the color spectrum; the less
important the criterion, the lighter the color spectrum.
Therefore, neighborhoods with a brighter color
spectrum will be more resilient, while those with
a darker color spectrum will be riskier and more
unstable.

- Of the total area of Region 2 with 47.1 square
kilometers, approximately 13.5%, i.e., an area of

over 6.4 square kilometers, is located within the fault
zone. The most risky fault in Region 2 is the North
Tehran Fault, which passes through the Farahzad and
Saadatabad neighborhoods. Another minor fault also
passes through the Gisha (Koinsar) neighborhood,
and the medium fault of Region 2 passes through the
Marzdaran and Poonak neighborhoods. 26% of the
area covered by faults is related to the central fault
zone, 7% to the minor fault zone, and 67% to the
intermediate fault zone.

- Instability and deterioration of the fabric will
increase vulnerability. As a result, this issue is
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inversely related to resilience. 6% of the region’s
area (approximately 2.3 square kilometers) with more
than 3,200 plates is located in deteriorated fabric,
mainly in the neighborhoods of Farahzad, the north of
Saadatabad, Evin, and Darakeh, and the southwestern
part of the region, including the Sharif and Tarasht
neighborhoods.

- In terms of the number of floors of existing plates,
most plates have three floors, which have a share
of over 26% and include 14,009 plates. Then come
two-story plates with 26% and 13,949, and four-story
plates with 16% and 8,604. The lowest percentage
is for plates above six floors, at 1.3%, and includes
approximately 700 plates. - The highest number
of plates is for structures up to 12 meters, which
constitute 89% of plates and include approximately
48,000 plates. Then come structures between 12 and
40 meters, which constitute 11% of plates and include
6,000 plates. The lowest percentage is for structures
above 100 meters, which constitute only 0.03% and
include approximately 20 buildings.

- In Region 2, the largest share of arteries is related
to passages with a width of over 20 meters, which
constitute approximately 40% of the passages, and
their length is approximately 138 kilometers. After
that, there are passages with a width of 12 to 20 meters,
which account for approximately 38% of the total,
and their approximate length is 131 kilometers. After
that, there are passages with a width of 6 to 12 meters,
which constitute approximately 19% of the passages
in the region and total approximately 66 kilometers
in length. Most passages with a width of less than 6
meters, which constitute only 3% of the passages, are
related to metro lines and do not penetrate the fabric
and plates. Only 1% of the passages under 6 meters
are located within the fabric and are primarily in the
northwestern and northeastern regions (Farahzad and
Evin).

- The largest share of the area ratio of the existing
plates is related to plates above 300 meters, which
constitute 79% and have an approximate area of 29
square kilometers and an approximate number of
16,500 plates. After that, there are plates with an area
0f 200 to 300 square meters, which comprise 13% of
the total area and cover about 5 square kilometers,
including over 20,000 plates. Plates below 200 square
meters have a total of 8% of the area ratio, and their
approximate area is 3 square kilometers, which
includes a total of 33,500 plates, most of which are
located in Farahzad neighborhood in the northwest

of the region and Towhid neighborhood (Azadi and
Nosrat streets) in the southeast of Region 2.

- Of the total area of Tehran’s District 2, which is
47.1 square kilometers, approximately 6 square
kilometers (about 11%) are allocated to green spaces,
local parks, and gardens. Considering the minimum
functional radius of district parks and the functional
radius of urban-scale parks (greater than 200,000
meters), such as Pardisan and Nahjal-Balagheh
Forest Parks (with a total area of over 300 hectares),
with a functional radius of 6.5 kilometers for forest
parks, it is determined that the northern (especially
northeastern) and southern (especially southeastern)
areas of District 2 are among the neighborhoods with
the least amount of green spaces and parks.

- Although most of the private hospitals in Tehran are
located in Region 2, considering the 1.5 km radius of
each hospital, approximately 36% (an area of over 17
square kilometers) of the neighborhoods in the region,
which are mainly located in the western part (Poonak,
Marzdaran, Tarasht, and Sadeghich neighborhoods),
are facing a shortage of hospitals. In general, Region
2 has nine general hospitals, and construction of at
least two more is underway in the western part of the
region.

- In general, the operational radius of fire stations
is between 2 and 3 km. In this study, the average
operational radius of each fire station was 2.5 km.
Region 2 has eight active fire stations that serve their
neighboring neighborhoods. However, in the western
part of the region (with an area of over 4 square
kilometers), there is no fire station to provide rapid
services to its neighboring neighborhoods (Poonak
neighborhood and part of the western Marzdaran
neighborhood) after natural disasters.

According to the final AHP-prioritized research
criteria, the most essential criterion for the research
topic is distance from the fault. Also, the criteria for
access to medical centers and relief centers will have
lower importance than other criteria. Being located
within the fault zone, which is considered the most
critical factor reducing resilience in this research
based on the survey, has affected the northern part of
the region (Faraz, Parvaz, Farahzad, and Marzdaran
neighborhoods). Therefore, these neighborhoods
are vulnerable to possible earthquakes. Unlike the
aforementioned neighborhoods, Eivanak and Nasr
Alley have greater resilience than other neighborhoods
in the region and will experience less vulnerability in
the event of an earthquake.
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Table 1. Recommendations to Enhance the Physical Resilience of District 2, Tehran

Principles of Urban Resilience

from a Physical Perspective Strategy Executive Policy (Solution)
Stability Enhancing Safety and Strengthening buildings through regulations, incentives,
Stability and renovation facilities in deteriorated fabrics,
especially in Farahzad, Darakeh, Evin, Tarasht, and

Sharif neighborhoods.

Increasing monitoring and enforcing national building

codes, particularly for high-rise structures.
Strength Physical Texture Strength Evacuating residential units near fault zones, providing

loans and financial support for residents to obtain
new housing, and creating regulations to prevent
construction within fault buffers, particularly in northern
neighborhoods such as Faraz, Parvaz, Farahzad, and
central areas like East Marzdaran.

Adaptability Diversity of Access and
Permeability of Passages for
the Region’s Adaptation to

a Possible Post-Earthquake

Defining and strengthening alternative entry and exit
routes in the texture

Improving and expanding neighborhood access

Crisis

Durability

the Fabric

Preparation
Applications are needed
in Times of Crisis to

Address Potential Terrestrial

Consequences.

Respecting Neighborhoods in
Land Use Planning to Increase
the Stability and Durability of

Predictable and Unpredictable

Reforming the grading system and developing criteria
for the consolidation of plots by creating incentive
policies in neighborhoods with fine-grained textures,
especially in the southeastern communities of Region
2, such as the neighborhoods of Daryanno and Towhid.

Developing rules and regulations for user compatibility

Removal of hazardous uses from the fabric (gas stations,
power plants, etc.)

Scattered and appropriate distribution of treatment
centers (especially in the neighborhoods of Farahzad,
Poonak, Marzdaran, Sadeghieh, Tarasht, and Sharif)
and relief centers (especially in the neighborhoods of
Poonak and Marzdaran) in the west of Region 2

Location and balanced distribution of green and public
open spaces, especially in the southern neighborhoods
of Region 2, such as Towhid, Sharif, and Tarasht
neighborhoods, and the northern neighborhoods of
Region 2, such as Faraz neighborhood.

The vulnerability of the neighborhoods in Region 2
varies. For example, the northern neighborhoods of
Region 2, such as Farahzad, Faraz Alley, and Parvaz,
in addition to being located near the fault in the north
of Tehran, have a worn, fine-grained texture; for this
reason, these neighborhoods will have the lowest
degree of resilience against possible earthquakes.
To improve resilience in these neighborhoods, there
is a need for long-term planning, the preparation of
regulations to prevent construction within the fault

zone, and increased construction supervision. Also,
considering financial facilities for the renovation
of worn-out units, and granting loans and financial
assistance to provide housing for owners and to
evacuate residential units located within the fault zone,
can significantly increase the physical resilience of
Region 2. In the short term, creating a green belt can
prevent the advance and construction within the fault
zone and avoid the intensification of vulnerability.

Armanshahr Architecture & Urban Development
Volume 18, Issue 52, Autumn 2025




122

Armanshahr Architecture & Urban Development
Volume 18, Issue 52, Autumn 2025

Andalib, A. et al.

ACKNOWLEDGMENTS

This article wasn't supported by any financial or spiritual sponsors.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare.

MORAL APPROVAL

The authors commit to observe all the ethical principles of the publication of the scientific work based on the
ethical principles of COPE. In case of any violation of the ethical principles, even after the publication of the
article, they give the journal the right to delete the article and follow up on the matter.

PARTICIPATION PERCENTAGE

The authors state that they have directly participated in the stages of conducting research and writing the article.



Assessment of Physical Resilience and Identification of
Vulnerable Neighborhoods

Page Numbers: 103-124

REFERENCES

- Abhadnejad, Mohsen, Mehdi Garakhlo, and Keramatollah Ziari. 2010. “Modeling the Vulnerability of Urban Build-

ings Against Earthquake by Method of Analytical Hierarchy Process (AHP) (Case Study of Zanjan City).” Journal
of Geography & Development 8(19): 171-198. https://doi.org/10.22111/gdij.2010.1114. [in Persian]

Ahadnejad, Mohsen, and Shahnaz Jalilpour. 2009. “Evaluation of external factors affecting the structural vulnera-
bility of old urban structures to earthquakes (Case study: District 1 of Khoy city).” [in Persian]

Behzadfar, Mostafa, and Abbas Shayannejad. 2012. “The Earthquake Vulnerability Assessment Due to Access
Based Factors (Case Study: Central Part of the 6th District of Tehran Municipality).” Journal of Nagshejahan- Basic
studies and New Technologies of Architecture and Planning 2(2): 7-18. https://20.1001.1.23224991.1391.2.2.5.7.
[in Persian]

Cangelosi, Elisabetta. 2015. “Reshaping space and relation: Urban gardening in a time of crisis.” Partecipazione
e conflitto 8(2): 392-416. Doi: 10. 1285/i20356609v8i2p392.

Clark, Greg, Sarah Nemecek, and Gareth Evans. 2010. “Resilient Cities: Surviving in a New World.” 4 ULI Urban
Investment Network Report: 1-28.

Cutter, Susan et al. 2010. “Disaster resilience indicators for benchmarking baseline conditions.” Journal of home-
land security and emergency management 7(1): 235-239. D0i:10.2202/1547-7355.1732.

Dadashpour, Hashem, and Zeinab Adeli. 2016. “Measuring the Amount of Regional Resilience in Qazvin Urban
Region.” Journal of Emergency Management 4(2): 73-84. https://dor/20.1001.1.23453915.1394.4.2.6.6. [in Per-
sian]

Faraji, Amin, and Mehdi Garakhlo. 2010. “Earthquake and Urban Crisis Management (Case Study: Babol City).”
Journal of Geography 8(25): 143-164. [in Persian]

Farzad Behtash, Mohammad Reza, Mohamad Taghi Pirbabaei, Mohammad Ali Keynejad, and Mohammad Taghi
Aghababaei. 2012. “Determine Proposed Components and Dimensions of Islamic Resilient Cities by Presentation
of Connection Between Resiliency.” Journal of Iranian-Islamic City 3(9): 113-121. [in Persian]

Habibi, Kyoumars, Ahmad Pourahmad, Abolfazl Meshkini, Ali Asgari, and Saced NazarAdli. 2007. “Determining
the structural/building factors affecting the vulnerability of the ancient urban fabric of Zanjan using Fuzzy Logic
& GIS.” Journal of Fine Arts 33(33): 27-36. [in Persian]

Habibi, Mohsen, and Sedigheh Masaeli. 1999. “Per capita urban landuse.” Ministry Of Housing And Urban De-
velopment: 18-31. [in Persian]

Kusumastuti, Ratin Dyah et al. 2014. “Developing a resilience index towards natural disasters in Indonesia.” Inter-
national Journal of disaster Risk Reduction 10: 327-340. Doi:10.1016/1.1jdrr.2014.10.007.

Madhuri, and Tewari, Hare R. 2015. “Livelihood vulnerability index analysis: an approach to study vulnerability
in the context of Bihar.” Journal of Disaster Risk Studies 6(1): 1-13. Doi:10.4102/jamba.v6i1.127.

Malczewski, Jacek. 1999. “GIS and Multicriteria Decision Analysis.” Translated by Akbar Parhizkar and Atta
Ghaffari Gilandeh. Tehran.

Matyas, Davis, and Mark Pelling. 2015. “Positioning resilience for 2015: the role of resistance, incremental ad-
justment and transformation in disaster risk management policy.” Journal of disaster Disasters 39(1): 1-18. https://
doi.org/10.1111/disa.12107.

Mayunga, Joseph S. 2007. “Understanding and applying the concept of community disaster resilience: a capi-
tal-based approach.” Summer academy for social vulnerability and resilience building 1(1): 1-16.

Mesbahi, Sahar. 2018. “Strategies for Improving Resilience to Earthquakes in the Historical Context of Kerman.”
Master’s Thesis in Geography and Urban Planning, Alborz Campus. Faculty of Geography. University of Tehran.
[in Persian]

Mojarab, Masoud, and Mehdi Zare. 2009. “Engineering fault rupture zone determination for North Tehran Fault.”
Journal of the Earth 4(1): 1-10. [in Persian]

Rusta, Mojtaba, Issa Ebrahimzadeh, and Mostafa Istgaldi. 2017. “The Analysis of Physical Resilience Against
Earthquake in Old Texture of City Zahedan Boarder city.” Journal of Geography and Development 15(46): 1-18.
https://doi.org/10.22111/gdij.2017.3021. [in Persian]

Salehi, Esmaceil, Mohammad Taghi Aghababaei, Hajar Sarmadi, and Mohammad Reza Farzad Behtash. 2011.
“Considering the Environment Resiliency by Use of Cause Model.” Journal of Environmental Studies 37(59): 99-
112. https://dor/20.1001.1.10258620.1390.37.59.10.2. [in Persian]

Sharifnia, Fatemeh. 2012. “Investigating the relationship between urban land use and earthquake resilience and
providing solutions in the field of urban planning, case study: District 10 of Tehran.” Master’s thesis in urban and
regional planning, University of Tehran. [in Persian]

Sharifzadegan, Mohammad Hossein, and Hamid Fathi. 2008. “Application of Seismic Risk Assessment Models
in Urban Planning and Design.” Soffeh 17(1): 109-124. https://dor.isc.ac/dor/20.1001.1.1683870.1387.17.2.6.2.

Armanshahr Architecture & Urban Development
Volume 18, Issue 52, Autumn 2025




124

Armanshahr Architecture & Urban Development
Volume 18, Issue 52, Autumn 2025

Andalib, A. et al.
[in Persian]
Shieh, Esmaeal. 1999. “With the city and the region in Iran.” Iran University of Science & Technology. [in Persian]

Taylor, Ellen. 2020. “We Agree, Don’t We? The Delphi Method for Health Environments Research.” HERD 13(1):
11-23.doi:10.1177/1937586719887709.

Vale, Lawrence, and Thomas J. Campanella. 2005. “The Resilient City: How Modern Cities Recover from Disas-
ter.” New York: Oxford University Press. Doi:10.1093/0s0/9780195175844.001.0001.

Windle, Gill. 2011. “What is resilience? A review and concept analysis.” Reviews in Clinical Gerontology 21(2):
152-169. Doi:10.1017/S0959259810000420.

Yasamin, O. Izadkhah. 2012. “Definition and Models of resilience in Natural Disaster.” Journal of Disaster Pre-
vention and Management Knowledge 2(2): 145-153. [in Persian]

HOW TO CITE THIS ARTICLE

Andalib, Alireza, and Amirreza Behzadi. 2025. Assessment of Phys-
ical Resilience and Identification of Vulnerable Neighborhoods Against
Earthquake Hazards; Case Study: District 2 of Tehran City. Armanshahr
Architecture & Urban Development Journal 18(52): 103-124.

DOI: 10.22034/AAUD.2025.455872.2880
URL: https://www.armanshahrjournal.com/article_235477.html

COPYRIGHTS

Copyright for this article is retained by the author(s), with publication
rights granted to the Armanshahr Architecture & Urban Development
Journal. This is an open- access article distributed under the terms
and conditions of the Creative Commons Attribution License.

http://creativecommons.org/licenses/by/4.0/




