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Abstract

Buildings, communities and cities work as systems at different scales. Such complexity 

suggests that a possible process leading to the evolution of resilient buildings must be 

based on more than merely physical attributes. Long lasting communities, post-disaster, 

are arguably best realized through deep connections with place, rich understanding of 

culture, deployment of appropriate technologies, and demonstrable respect for needs, 

desires and dreams of the residents. Based on this idea of a balanced multi-dimensional 

response, the researcher generated an integrated framework which critically assesses 

community vulnerabilities and local capacities against natural disasters before such 

events transpire. The pre-disaster vulnerability-capacity assessments in this study are 

conducted across four distinct levels including: natural, built, social, and cultural. The 

framework also evaluates the interactions between these levels and how such interactions 

can act as a whole at the community level.

Keywords: Natural Disasters, Community Reconstruction, Pre-disaster Planning, 

Resiliency, Adaptability, Mutability, Conceptual Framework, System Approach 



iii

Acknowledgements

I acknowledge my parents for their unconditional love, and my thanks to Dr. Brian 

Sinclair for his kindness and encouragement. 



iv

Table of Contents

Abstract ii
Acknowledgements iii
Table of Contents iv
List of Tables vii
List of Figures and Illustrations ii
Chapter I: Introduction 1
1.1. Problem Statement 1
1.2. Objectives 2
1.3. Significant of the Proposed Framework 2
1.4. Overview of Methods 3
1.5. The Structure 5
1.5.1 . Selection of the Test Case 6
Chapter II: Natural Disasters &Vulnerability/Capacity Analysis 8
2.1. Disaster 8
2.1.1. Disaster’s Scale 9
2.1.2. Global Patterns and Effects of Natural Disasters 10
2.1.3. Post-Disaster Situation 15
2.2. Vulnerability/Capacity Analysis 17
2.2 .1. Vulnerability 17
2.2.2. Capacity 18 
2.3. Natural Environment Vulnerability Assessment 19 
2.3.1. Single Approach to Hazard Identification 19 
2.3.2. Multi-Hazard Approach 20
2.3.3. Integrated Hazard Map 21
2.3.4. Natural Environment Capacity Assessment 22
2.4. Built Environment Vulnerability/Capacity Assessment 23 
2.4.1. Necessity of Pre-disaster Built Environment Assessments 23 
2.4.2. Integrated Built Environment Vulnerability/Capacity Assessments 25 
2.5. Social Environment Vulnerability/Capacity Assessment 28 
2.5.1. Pre-Disaster Social Vulnerability/Capacity Assessment 29 
2.6. Cultural Environment Vulnerability/Capacity Assessment 32
2.6.1. Culture 33 
2.6.2. Place Attachment 34 
2.6.3. Culture and Disaster 35 
2.6.4. Culture and Pre-Planning for Disaster 36 
2.6.5. Pre-Disaster Cultural Vulnerability/Capacity Assessment 38 
Chapter III: A Conceptual Framework for Pre-Disaster V/C Assessments 40
3.1. Visualization of Complex Information 41
3.2. Conceptual Framework 42
3.2.1. Features and Benefits of Conceptual Frameworks 43 
3.2.2. A Conceptual Framework on Holistic Guidelines for Design & Planning 44 
3.3. Vulnerability Analysis Frameworks 45 
3.3.1. Double Structure of Vulnerability 45 
3.3.2. Triangle of Risk 46 



v

3.3.3. Capacity and Vulnerability Matrix 47 
3.4. A Conceptual Framework for Vulnerability/Capacity Assessments Pre-Disaster 48 
3.4.1. Micro View 49 
3.4.2. Relationship View 50
3.4.3. Macro View 52
Chapter IV: A Case Study, District-12, Tehran 54
4.1. The City of Tehran 55 
4.1.1. Geographical Location 56 
4.1.2. Historical Background 56 
4.1.3. Climate 57 
4.1.4. Urban Structure 57 
4.1.5. Governance Style 58 
4.1.6. Social Structure 59 
4.1.7. Economic Patterns 59 
4.2. Disaster Management in Tehran 60
4.3. District- 12 61
4.4. Data Collection 61
4.5. Natural Environment Analysis of District-12 63
4.6. Built Environment Analysis of District-12 65 
4.6.1. Urban Patterns 65 
4.6.1.1. Block Plan and Density 65 
4.6.1.2. Land Use and Diversity 67 
4.6.1.3. Public Spaces 67 
4.6.1.4. Infrastructures 68 
4.6.2. Buildings 69 
4.6.2.1. Building Types 69 
4.6.2.2. Historical Buildings 71
4.6.2.3. Building Code 73
4.6.3. Street Network 73
4.7. Social Environment Analysis of District-12 76 
4.7.1. Overall Population Demography 76 
4.7.2. Education and Risk Perception 79 
4.7.3. Social Networks 80
4.7.4. Satisfaction and Trust in Political Power 81
4.7.5. Employment and Income 82
4.8. Cultural Environment Analysis of District-12 86 
4.8.1. Architecture of the Traditional Neighborhoods 87 
4.8.2. Cooperation and Social Responsibility 88 
4.8.3. Place Attachment 89 
4.8.4. Beliefs 90
4.9. Relationship View Analysis, District-12 92
4.9.1. Built and Natural Environments 92
4.9.2. Built and Social Environments 93
4.9.3. Built and Cultural Environments 94 
4.9.4. Social and Cultural Environments 95 
4.10. Macro View Analysis, District-12 97 



vi

4.11. Applicability of the Proposed Framework for Various Stakeholders 98 
4.11.1. Politicians 99 
4.11.2. Disaster Workers 99
4.11.3. NGOs 99
4.11.4. Planners 100
4.11.5. Local Residents 100
Chapter V: Conclusion and Suggestions for Future Research 102
5.1. Deployment of the Framework in Communities 103
5.2. Implementation, Politics & Ethics 104
Bibliography 109
Image Credits 116
Appendix A: The Questionnaire 118
Appendix B: A Summary of the Survey Results 120



vii

List of Tables

Table.2 .1. Natural Disaster Group Definition and Classification 10
Table.2.2 . Built Environment Vulnerability/Capacity Assessments 26
Table.2.3 . Social Environment Vulnerability/Capacity Assessments 31
Table.2.4 . Cultural Environment Vulnerability/Capacity Assessments 38
Table.4.1. Age Variation of the Population in District-12 78 
Table.4.2. Illiteracy Distribution in Dictrict-12 79 
Table.4.3. Unemployment Rates in District-12 and Tehran 83



viii

List of Figures and Illustrations

Figure 1.1 to 1.3. Disaster and Community Reconstruction 1
Figure 1.4.The Relative Weighting Criteria of the Indicators 5
Figure 1.5.Tehran, the Capital City of Iran 6
Figure 1.6.The Structure of the Thesis 7

Figure 2.1 to 2.3.Natural Disasters around the World 8
Figure 2.4.Natural Disaster Reported 1900-2010 11
Figure 2.5.Number of People Killed in Natural Disaster Reported 1975-2010 11
Figure 2.6.Number of People Killed in Natural Di saster Reported 1975-2010 12
Figure 2.7.Natural Disaster’s Summary 1975-2010 13
Figure 2.8.Natural Disaster Most Affected the World 1900-2010 13
Figure 2.9.Affected Population by Natural Disasters in by the Continent 1900-2010 14
Figure 2.10.Maslow and Alderfer Hierarchy of Needs 15
Figure 2.11.Aftermath of Disaster 16
Figure 2.12.Pre-Disaster Holistic Assessments 16
Figure 2.13.Fukushima Daiichi Nuclear Disaster 20
Figure 2.14.Multi-Hazard Map 21
Figure 2.15.Vegetation as Natural Capacity against Flooding 22
Figure 2.16.Unique Vernacular Architecture of Masouleh, Iran 24
Figure 2.17.Rich Historical Architecture of Old Stockholm, Sweden 24
Figure 2.18.Slum in Mumbai 24
Figure 2.19.Poor Social Housing in Mumbai 24
Figure 2.20.Urban Level 25
Figure 2.21.Architectural Level 25
Figure 2.22.Street Network Level 25
Figure 2.23.Natural Hazards Map Overlaid by Built Environment Vulnerability Map 27 
Figure 2.24 to 2.26.Social Vulnerability 28 
Figure 2.27.Social Assessments, Mixed Method 30
Figure 2.28 to 2.30.Cultural Attributes 32
Figure 2.31. Community Collaboration: ‘Place-making’, Halifax 34 
Figure 2.32. Place-breaking after Earthquake, China 35

Figure 3.1.Complexity 40
Figure 3.2.Rhizome-Network 41
Figure 3.3.Tree-Hierarchy 41
Figure 3.4.Diffrent Views in Network Visualization 42
Figure 3.5.Sinclair’s Conceptual Framework 44
Figure 3.6.Bohle’s Conceptual Framework 46 
Figure 3.7.Villagran de Leon’s Conceptual Framework 47 
Figure 3.8.Anderson and Woodrow’s Conceptual Framework 48 
Figure 3.9.Micro Analysis 50
Figure 3.10.Relationship Analysis 51
Figure 3.11.The Conceptual Framework for V/C Assessments before Disaster Strikes 52



ix

Figure 4.1.Geographical Location of Iran 54
Figure 4.2.Geographical Location of Tehran 54
Figure 4.3.Freedon Tower, Tehran 56 
Figure 4.4.Mountain View, Tehran 56 
Figure 4.5.Green Movement, Tehran 56 
Figure 4.6.Tehran, South 57 
Figure 4.7.Tehran, North 57 
Figure 4.8.Municipal Districts of Tehran 58 
Figure 4.9.District- 12 62
Figure 4.10.Tehran’s Major Faults 63
Figure 4.11.Micro Analysis of Natural Environment, Distric-12 64
Figure 4.12.Typical Commercial Block 66
Figure 4.13.Typical Residential Block 66
Figure 4.14.Population Distribution in Day time 66 
Figure 4.15.Population Distribution in Night time 66 
Figure 4.16.Grand Bazaar, 11AM 67 
Figure 4.17.Grand Bazaar, 7PM 67 
Figure 4.18.Land Use Patterns, District-12 68 
Figure 4.19 to 4.21.Old and Unattended Urban Infrastructures 69 
Figure 4.22.Unreinforces Brick Walls 70
Figure 4.23.Brick Walls with Wooden Beams 70
Figure 4.24.Brick Walls with Steel Beams 70
Figure 4.25.Simple Steel Frames without Bracing 70
Figure 4.26.Simple Steel Frames with Bracing 70
Figure 4.27& 4.28.Lalehzar Ave. Tehran 71
Figure 4.29 to 4.31.Deterioration of Historical Street Edge 72
Figure 4.32.Historical Zones in District-12 72
Figure 4.33.Traffic Patterns in District-12 74
Figure 4.34 to 4.36.Narrow Passages 75 
Figure 4.37.Micro Analysis of Built Environment, District-12 75 
Figure 4.38 to 4.40.Social Structure, District-12 76 
Figure 4.41.Ae Distribution of Population 77 
Figure 4.42.Severe Violence Rate 79 
Figure 4.43.Trust in Government 82
Figure 4.44 to 4.46.Daily Jobs 83
Figure 4.47.Avarage Monthly Income by Districts of Tehran 85 
Figure 4.48.Micro Analysis of Social Environment, District-12 86 
Figure 4.49.Spatial Hierarchy in Traditional Neighborhoods 87 
Figure 4.50.Gozar 88
Figure 4.51.Micro Analysis of Cultural Environment, District-12 91
Figure 4.52.Relationship Analysis, Built and Natural Environments, District-12 93
Figure 4.53.Relationship Analysis, Built and Social Environments, District-12 94 
Figure 4.54.Relationship Analysis, Built and Cultural Environments, District-12 95 
Figure 4.55.Relationship Analysis, Social and Cultural Environments, District-12 96 
Figure 4.56. The Framework for Pre-Disaster V/C Assessments, District-12 98



x

Figure 5.1 to 5.3.Towards a New Beginning 102
Figure 5.4: Involvement and cooperation among variety of Governmental Levels 105



1

Chapter I: Introduction

Figures 1.1 to 1.3: Disaster and Community Reconstruction

“There is a saying in Tibetan, 'Tragedy should be utilized as a source of strength.'
No matter what sort of difficulties, how painful experience is, if we lose our hope, that's our real 

disaster.”
Dalai Lama XIV

It takes years to build a life; it takes minutes for that to be removed like it never existed before. 

Despite all the progress we have made in terms of technology and science, natural disasters still 

remain one of the most tremendous fears of man. Unpredictably, the ground shakes, the wind 

blows, the rain falls, the ocean roars, but it is the impact of these natural phenomena on our 

buildings, towns and communities that creates the disaster. Disasters damage the social fabric of 

a society; they disrupt infrastructures, put people out of their homes, and unravel the day-to-day 

status quo to we have become accustomed. 

1.1. Problem Statement

Natural disasters have increased steadily over the past century, and especially during past 

decade, for a multitude of reasons.  Along with studies on the response phase of the disaster 

management cycle, it is crucial to consider the potential downstream scenarios (i.e., possible 

disasters) in order to better envision solutions that prove appropriate, effective and resilient.  

Rather than replicating static plans and rigid designs, advances in theory and practice afford 

opportunities to re-evaluate communities to ensure greater agility, more nimbleness and 

heightened flexibility.
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Despite the pain it brings, a disaster presents an opportunity to plan and rebuild more wisely and 

more humanely. Typically, however, a sense of urgency after a disaster results in a push for 

immediate solutions, instant relief, and temptation to rush forward (Feiresiss, 2009).  As a result, 

buildings in newly resettled and reconstructed communities are frequently no more resilient than 

in the pre-disaster situations -- hence they are neither durable against future disasters (Mahapatra, 

1999) nor reconsidered in light of known risks.

Buildings, communities, and cities work as systems at different scales. Such complexity suggests 

that a possible process leading to the evolution of resilient buildings must be based on more than 

merely physical attributes.  Rather, appropriate, effective and resilient solutions must be 

responsive in a multi-faceted manner. Long lasting communities, post-disaster, are arguably best 

realized through deep connections with place, rich understanding of culture, deployment of 

appropriate technologies, and demonstrable respect for needs.

1.2. Objectives

Assuming that communities can take pre-disaster steps to enhance the likelihood of achieving 

resiliency developments, and based on this idea of a balanced multi-dimensional response, the 

researcher’s objective is to generate an integrated conceptual framework which critically 

assesses community vulnerabilities and local capacities against natural disasters before such 

events transpire. The proposed pre-disaster vulnerability/capacity assessments are conducted 

across four distinct levels including: natural, built, social, and cultural. The framework also 

evaluates the interactions between these levels and how such interactions can act as a whole at 

the community level.

1.3. Significance of the Proposed Framework

In essence, this framework helps to map a complex real situation before it occurs. The potency of 

this work resides in the fact that vulnerability analysis, along with capacity assessment, create

potential for a problem-solving model which can be utilized globally. Due to pre-disaster 

stability, more opportunities are provided to invoke both professional judgment and local 

ecological knowledge in pre-planning processes, in the pursuit of resiliency and in the fostering 

of more responsive and responsible solutions.  
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The systemic quality of this research remains open so it can be used in different situations and by 

different users. When local content has been removed from the project, a template remains for a 

system which can be utilized for vulnerability/capacity assessments in other parts of the world. 

1.4 . Overview of Methods

The present thesis project comprises mainly qualitative research. By an extensive and 

comprehensive review of distinct but compatible bodies of literature, I found sufficient overlap 

to begin developing two groups of indicators: (a) Vulnerability indicators, which apply to 

tangible and intangible structures that can be damaged by a hazard, and, (b) Capacity indicators, 

which reflect the potential abilities and resources of a community or a region to prepare for, or 

respond to a particular hazard. These identified indicators cover both damage potentials and 

coping capacities based on four categories of 1) Natural, 2) Built, 3) Social, and 4) Cultural

environments.

Also some of the previous inspiring conceptual frameworks were reviewed. The approach to this 

part of the literature review was firstly, to gain a comprehensive understanding of the conceptual 

frameworks, and secondly to selectively identify some of the approaches and insights that can be 

applied to vulnerability/capacity analysis in communities facing natural disasters. 

The spatial scale of the reporting unit was selected as “community level” since this scale is 

especially useful to carry out more in-depth surveys to collect important information about the 

vulnerability of the people and to account for the specific spatial context of the region being 

studied.

In the last section of the study, the framework has been considered using a test case. The process 

of gathering reliable information to determine the vulnerability/capacity assessments is usually 

complicated and can be done by different means such as using international and national 

databases, GIS and remote sensing, discussion with professionals (e.g. local government agents, 

local NGOs, local experts) or through participatory exercises with local communities. 
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For the purpose this framework, the author's info-collecting sources include:

• Census data

• Historical records (disaster report, local reports, local government agents, local libraries , etc)

• Local experts (government agents, university students and professors, active professionals, 

NGO members , etc)

• Internet

• Active local community members: The author especially emphasizes on communicating with 

local community members being active socially or professionally, holding valuable local 

ecological knowledge (LEK). 

These methods are suggested for a couple of reasons. Firstly, technology-based resources (such 

as GIS) are not available in some parts of the world. Secondly, the application of globally 

available data sources and GIS assessments is often limited by the fact that this data does not 

give sufficient information to assess the various vulnerabilities at different spatial levels, for 

example the community level. 

Determining a strategy to collect local knowledge is a key component; hence careful 

considerations must be given to the selected mode of collaboration to ensure it is appropriate to 

the community in question. Along with using the official databases the author decided to gather 

local information by direct observation and distribution of questionnaires (see appendix A) in the 

study area. In order to have confidence that the survey results are representative and regarding

the author’s limitations of time and manageability, a sample of 150 people was selected to 

participate in the survey. The results, covered under a confidentiality agreement, were used 

within the field research component of the present study. 

Finally, some unavoidable limitations of this study have to be acknowledged. The weighting 

criteria of the identified indicators in presented framework need to be regarded as purely relative. 

As shown in Fig.1.4, the recognized vulnerability/capacity indicators (identified with numbers)

range from “low” importance into “very high” significance. The suggested weighting of the 
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indicators are based on empirical grounding (if available) as well as critical examination and 

professional judgment of the author according to her direct observation and collection of local 

knowledge (in form of the questionnaire survey). Since assigning weights to different factors in 

this framework has been a subjective process, the observations and judgments involved may vary 

from expert to expert, and from case to case. As a result, the author suggests that not only the 

availability of data is a central issue in any vulnerability/capacity assessments but that also the 

choice of indicators as well as the evaluation of the validity of them should be considered as a 

major issue. 

Figure 1.4: The Relative Weighting Criteria of the Indicators

1.5 . The Structure 

The thesis is structured as follows: in the first section of the second chapter, a brief background 

summary on global patterns of natural disasters is provided, followed by the literature review on 

vulnerability/capacity assessments in relation to natural disasters. Research on disasters proves to 

be significantly difficult because of the large number of factors contributing to the situation and

the need for categorizing data seems inevitable in disaster studies. Accordingly, in this chapter, 

the pre-disaster analyses have been broken into four main categories including: natural, built, 

social, and cultural environments. These four factors seem truly important matters that must be 

considered and will- directly or indirectly - affect outcomes of the disaster planning.

This will be followed in the third chapter, by proposing a vulnerability/capacity framework, 

guided by the need to provide a template suitable for reduced-form analysis yet inclusive of the 

larger systemic character of the problem. The framework is not explanatory but provides the 

broad classes of components and linkages, attempting to draw a holistic picture of the 



complexity and interactions among the previously noted 

systematic qualities of the framework remains open, meaning it will be flexible

be used in different situations and by 

As the question remains whether the meanings which are established out of qualitative data are 

valid, repeatable and hypothetical, in the fourth chapter, the proposed schema 

and tested over a design process in Tehran

presented test case is particularly aimed to check if the framework is flexible enough to allow 

adjustments required in different cultural context.

1.5.1. Selection of the Test Case

My hometown, Tehran, has gone through dramatic physical and social changes during recent 

decades. These transformations have led to various problems and

Iran currently suffers from polarization and lack of social cohesion. 

in a seismically active area and has suffered destructive earthquakes in cycles of approximately 

150 years. There have not been any large earthquakes

170 years, and many believe that possibility of a hug

great (JICA 2001).Considering

current risk reduction plans of the city

focused on the physical realm

assessments is undeniable while such approaches are 

regulations and plans. 
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and interactions among the previously noted four categories. Furthermore,

systematic qualities of the framework remains open, meaning it will be flexible

be used in different situations and by different users.

As the question remains whether the meanings which are established out of qualitative data are 

valid, repeatable and hypothetical, in the fourth chapter, the proposed schema 

tested over a design process in Tehran, the capital city of the Islamic Republic of Iran

presented test case is particularly aimed to check if the framework is flexible enough to allow 

adjustments required in different cultural context.

.1. Selection of the Test Case

has gone through dramatic physical and social changes during recent 

decades. These transformations have led to various problems and as a result,

suffers from polarization and lack of social cohesion. In addition, 

in a seismically active area and has suffered destructive earthquakes in cycles of approximately 

There have not been any large earthquakes in Tehran (greater than 6 Richter) in 

170 years, and many believe that possibility of a huge earthquake in Tehran in the near future is 

Considering the high risks of a tremendous earthquake

of the city do not cover all aspects of the issue and are m

ealm. Also, the dearth of integrated pre-disaster vulnerability/capacity 

is undeniable while such approaches are essential in order to

Figure 1.5: Tehran, the capital city of Iran

categories. Furthermore, the 

systematic qualities of the framework remains open, meaning it will be flexible and adoptable to 

As the question remains whether the meanings which are established out of qualitative data are 

valid, repeatable and hypothetical, in the fourth chapter, the proposed schema has been analyzed 

apital city of the Islamic Republic of Iran. The 

presented test case is particularly aimed to check if the framework is flexible enough to allow 

has gone through dramatic physical and social changes during recent 

as a result, the capital city of 

In addition, Tehran is located 

in a seismically active area and has suffered destructive earthquakes in cycles of approximately 

(greater than 6 Richter) in past 

e earthquake in Tehran in the near future is 

earthquake threatening Tehran, 

do not cover all aspects of the issue and are mainly 

disaster vulnerability/capacity 

essential in order to improve the existing 
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Tehran is divided into 22 metropolitan districts (Fig.1.5); and the population is concentrated in 

the southern part of the city. Because of non-homogeneity of various regions of Tehran, in the 

central and southern parts we see higher population densities, younger and lower income 

population and more vulnerable social structures. In contrast, higher income groups, higher 

literary rates and newer structures, characterize the northern districts.

Ultimately, one of the old central regions of Tehran, known as district-12 (Fig.1.5) was selected 

to be assessed through the proposed framework for several reasons. Many cultural centers,

historical locations, governmental organizations, ministries and embassies are located in district-

12, turning this part of the city into one of the most strategic regions. Also the existence of 

Tehran’s Grand Bazaar as a major economical core increases the population of the district almost 

two times during daytime. Furthermore, when compared to the social groupsliving in the 

northern portions of the city, those living in the centre and south, although less educated, are 

more likely to promote community based activities and show stronger willingness to provide 

assistance and support. 

Finally, the fifth chapter wraps up this document with conclusions, interpretations, 

recommendations and next suggested steps for future research. Fig.1.6 summarizes the flow and 

organization of this study. 

Figure 1.6: The Structure of the Thesis
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Chapter II: Natural Disasters and Vulnerability/Capacity Analysis

Figure 2.1 to 2.3: Natural Disasters around the World

“I do not think that tragedy is our natural fate,
and I do not live in chronic dread of disaster”.

Ayn Rand, Atlas Shrugged

The number of reported natural disasters has increased steadily over the past century and 

especially during the past decade (EM- DAT). This global upward trend brings damage to lives, 

built environment, economy and communities. In this chapter, first a background of natural 

disasters’ global patterns is presented, followed by an overview on vulnerability/capacity 

assessments in four categories of natural, built, social and cultural environments.

2.1. Disaster

It is difficult to find a universally accepted definition of a “disaster”. However a definition is 

needed for articulating the problems and deficiencies caused by such catastrophic events. In fact, 

any concrete study on disaster, once again brings up the question of disaster’s meaning. The 

word “disaster” is derived from Greek meaning, ‘bad star’ (Konoorayar, 2006). The literature on 

disaster offers several definitions from different perspectives. Those which are more in 

alignment with the purpose of this research have been presented. 

A very general definition of disaster is based on an external and unforeseen event that causes 

great damage, destruction and human suffering (Anderson and Woodrow 1998; Hass et al. 1977).

This usually is more than the response capacity of local communities and followed by external 

requests for help on a national/international level. These external events that bring great damage 
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and destruction can be classified into two broad categories: natural disasters and human-made 

disasters.

Grouping disasters according to the problem, we have natural events which also are known as 

sudden disasters, such as floods, cyclones, fires (can also be human-caused), earthquakes, 

volcanic eruptions, landslides, hurricanes, etc. These kinds of disasters require a quick response. 

But there are also some slow-developing natural disasters such as droughts and epidemics. On 

the other hand, there are entirely human-caused disasters, such as international wars, civil wars, 

genocides, nuclear crisis (such as Japan), etc. The focus of this research would be rather on 

natural disasters as a major cause of death, homelessness, economic loss and suffering; though 

the ultimate scope of this study is to be flexible enough to be useful in any disastrous situation.

Since one of the main sources of author’s data collection is “The International Disaster 

Database” (EM-DAT), it’s useful to present the EM-DAT definition and classification of natural 

disasters (Table 2.1). Also it should be acknowledged that for a disaster to be entered into the 

EM-DAT database, at least one of the following criteria must be fulfilled: 10 or more people 

reported killed; 100 or more people reported affected; declaration of a state of emergency; call 

for international assistance.

2.1.1. Disaster’s Scale

Three scale levels of disaster have been described in literature. The first level is localized events 

with few victims which usually can be supported by resources that are available locally. In the 

second level, there are numerous victims and local resources are not enough; help is asked from 

various organizations at a regional level. Level three is referred to those events in which the 

harm is massive, and for which local and regional resources available are insufficient. In this 

level the deficiencies are so significant that national or international help is needed (United 

Nations Development Program, 2004). 
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Table 2.1: Disaster Group Definition and Classification, EM-DAT

Natural Disaster Subgroup Definition Disaster Main Type

Geophysical Events originating from solid 
earth

Earthquake, Volcano, Mass 
Movement

Meteorological Events caused by short-lived 
atmospheric process

Storm, Cyclone

Hydrological
Events caused by deviations in 
the normal water cycle and/or 
overflow of bodies of water 
caused by wind set- up

Flood, Mass Movement(wet)

Climatological Events caused by long-lived 
climate variability

Extreme Temperature, 
Drought, Wildfire

2.1.2. Global Patterns and Effects of Natural Disasters

According to EM-DAT records, 4022 natural disasters happened all around the world from 2000 

to 2010. If we go beyond this period to consider the trend of the last century, the result is 

terrifying. The number of reported natural disasters increased significantly from 1900 to 2010. 

Fig.2.4 shows the global number of disasters reported to EM-DAT from 1900 to 2010. Fig.2.5 

and 2.6 provide information on the number of people being killed or affected by natural disasters 

from 1975 to 2010. Globally 2.7 billion people were affected by the natural disasters from 2000 

to 2010. 



Figure 2.4

Figure 2.5: Number of People Reported Killed by Natural Disasters 1975
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4: Natural Disasters Reported 1900-2010 by EM-DAT

Number of People Reported Killed by Natural Disasters 1975-2010 by EM

DAT

2010 by EM-DAT



Figure 2.6: Number of People Reported Affected by Nat

However, it can be concluded from 

upward trend during last century, the number of people killed decreased in the same period of 

time. This reduction in number 

improved healthcare developments, effective communication devices and the broader 

deployment of alarm systems. Despite the fact that numbers of recorded victims dropped over 

recent years due to better structures, education and communication, one should bear in mind that 

all these systems require money and that only 1% of the affected population are from developed 

countries. In other words, 99% of fatalities occur in developing nations. 

Of the 2.7 billion people who suffered from natural disasters between 2000 and 2010, 1 billion 

were affected by flooding, 724 million by drought, 360 million by storms (hurricanes, tornadoes, 

etc), and 76 million suffered from earthquakes (

12

: Number of People Reported Affected by Natural Disasters 1975-2010 by EM

However, it can be concluded from Fig.2.7 that although the number of natural disasters has an 
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Figure 2.7

Figure 2.8: Natural Disasters That Most Affected the World in Last Ten Years

As Fig.2.9 indicates, of the 2.7 billion people who were affected by natu
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Although the number of natural disasters happened
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However, there are usually some missing dimensions in 

conventional definitions (see part 2.1)

factor. In fact, other factors exist which are related to social conditions. To bring the social 

aspect into the equation, disasters have been defined from this perspective as external events 

which damage social systems (Burton and Kates, 1964).
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is even discussed that social disruption may create more difficulties than the physical 

consequences of the event itself (Quaranteli E.L., 1988). The “U

Office for Disasters” delineates the disaster, seen from a sociological point of view, as an event 

located in time and space, producing conditions under which the continuity of the structures and 

of the social processes becomes p
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2.1.3. Post-Disaster Situation

In order to understand the critical post-disaster situation, it might be useful to refer to Maslow 

(1943) and Alderfer (1972) hierarchies of needs. As Fig.2.10 shows, this theory divides human 

needs into three categories including existence, relatedness and growth needs. This pyramid

suggests that the most basic level of needs must be met before human beings become able or 

motivated to advance to satisfy the higher levels. Although Maslow’s work is a psychological 

theory about the stages of growth in humans, I believe it’s capable of being applied for societies 

and communities as well. It is difficult for a society to fight for constant betterment such as 

resiliency and equity while still suffering through unsatisfied basic needs.

Figure 2.10: Maslow and Alderfer Hierarchy of Needs

After the disaster happens, suddenly there is a huge break in basic needs area (Fig.2.11 ). 

Logically most of the post-disaster recovery plans revolves around society’s existence needs 

such as medical attention, body identification, clearing debris, providing food, water, transport 

and shelter. In this condition, several reasons push the governments towards instantaneous 

reactions. The growing desperateness put governmental agencies in the position of becoming 

available for blame targeting by affected people who lost homes and relatives. Especially when 

revitalizing actions are not forthcoming in the manner or time frame expected, this even can lead 

to rebellions and anti-government movements.
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Figure 2.11: Aftermath of Disaster

All the activities, surveys and assessments which are conducted after the disaster are called 

“reactive” approaches. However, there are studies including vulnerability assessments and 

mitigation plans which can be done pre-disaster; called “proactive” approaches (Moe and 

Patheranarakul, 2006). This kind of planning enjoys the benefit of the pre-disaster relatively

tension-free environment of the society. Therefore proactive evaluations are capable of 

considering a wider range of needs, rather than just basic ones (Fig.2.12). Lack of pre-disaster 

planning can result in more damage in time of disaster, and may elongate the survey stage of the 

reconstruction after disaster. 

Figure 2.12: Proactive Holistic Assessments
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2.2. Vulnerability/Capacity Analysis

Attempts to understand natural disaster’s mechanism is continued globally with the major 

purpose of reducing the damaging effect on physical and social structure of communities. A 

considerable number of countries (especially the United States as the pioneer) achieved valuable 

results in production of programs and establishment of institutes to confront and mitigate the 

destruction by natural disasters. In particular, DMA 2000 (US Disaster Mitigation Act of 2000) 

aims to reduce disaster losses with pre-disaster mitigation plans using  different tools such as 

domestic property protection, public education, natural-resources protection and emergency 

services; but prior to selecting and applying mentioned tools, DMA suggests conducting a 

vulnerability assessment. 

The nature of pre-disaster planning requires a multi-faceted approach that analyses all relevant 

vulnerabilities and opportunities existing within a specific boundary. In this part of the chapter, 

vulnerability analysis is being introduced along with capacities investigation through four inter-

related categories including: Natural Environment, Built Environment, Social Environment, and

Cultural Environment. However, the approach cannot be regarded as all-inclusive due to the 

versatile nature of vulnerability, and also due to the limitations on data availability.

2.2.1. Vulnerability 

Referring to the vulnerability literature, it is difficult to find a precise definition since it is a 

concept that has to be viewed in its multi-faceted nature (Bohle, 2002). Vulnerability is a 

relatively new concept that evolved out of social sciences and was introduced as a response to 

the purely hazard-oriented perception of disaster risk in the 1970s (Schneiderbauer and Ehrlich, 

2004).

As a link between hazard distribution and risk research, vulnerability was used as a starting point 

for risk reduction. Vulnerability is associated with “the conditions determined by physical, 

social, economic and environmental factors or processes, which increase the susceptibility of a 

community to the impact of the hazards”(UN/ISDR, 2004). This is one of the best known 

definitions formulated by the International Strategy for Disaster Reduction (ISDR). According to 

this definition, vulnerability is a condition, but at the same time it is also a process resulting from 
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physical, social and environmental factors that increases the susceptibility of a community or 

area to the impact of a hazard.

Furthermore, Vogol and O’Brien (2004) claim that vulnerability is:

• Multi-dimensional: varies across different spaces and groups

• Scale dependent: is a concept with regard to space and units such as household, 

community, region or national and international

• Dynamic: changes over time

Vulnerability also encompasses the concepts of response and coping since it is dependent on the 

potential of a community or area to resist and react to a disaster. Emphasizing on social 

dimensions of vulnerability, it is suggested that a disaster only occurs when the losses exceed the 

capacity of the population to support or resist them (Bohle, 2001). 

2.2.2 . Capacity

Focusing solely on exposure of a community toward hazards is not sufficient for vulnerability 

assessments. According to Intergovernmental Panel on Climate Change (IPCC, 2001) 

vulnerability can be seen as a function of the “potential impact” of a system due to an extreme 

event and the “capacity” of the system to cope with the event. According to ISDR it can be 

defined as “a combination of all strengths and resources available within a community or 

organization that can reduce the level of risk, or the effects of a disaster (UN/ISDR, 2004).

As an example, in evaluating a community’s success in coping with flooding, if the community 

has more resources available or can attract more resources from the external system, it will have 

greater means to recover from any disturbance caused by flooding. Here the capacity is 

concerned with deliberate attempts of the community to plan for such connections in order to 

receive resources from external sources more easily in times of flooding.

Gallopin (2006) noted that the capacity may include: 1) short term adaptation by modifying the 

system response to hazard without modification of the system’s structure and 2) long-term 

adaptation by modifying system sensitivity and reducing the exposure of the system to hazards 
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consequences. The example which was presented in previous paragraph deals only with short-

term perspective by counting the additional inflow from the economic system to help recover 

from disaster.  However, a long-term adaptive capacity for that community must consider 

solutions which minimize the internal sources exposure to hazards that can be controlled through 

land management.

In this research, the term “capacity” is not representing “all” the coping opportunities of a 

community, but those major culturally-appropriate potentials which if recognized might be 

useful for planners and hazard management groups. In addition, the very complexity of the 

concepts of vulnerability and capacity requires a reduction of potentially gatherable data to a set 

of indicators that facilitates estimation of vulnerability and capacity. As a result, every selected 

vulnerability/capacity indicator needs to be related to the goal of the study or at least to a vision 

which serves as a basis for defining the researcher’s interest. 

2.3. Natural Environment Vulnerability Assessments 

For any planner or team involved in pre-planning for natural disasters, the essential first step is to 

identify the types of natural hazards which threaten the study area. Although there are many 

similarities, each single hazard might need special considerations. The US Federal Emergency 

Management Agency (FEMA)  use the term “ hazard identification” and defines it as the process 

of mapping and describing a hazard, including its physical characteristics, magnitude and 

severity, probability and frequency, and location/areas affected (FEMA, 1997)

2.3 .1. Single-Approach to Hazard Identification

A significant number of hazard specific analyses are categorized as single-approach studies and 

focuses on assessing the study area for a single kind of hazard. Although single-hazard 

vulnerability assessments are necessary and valuable, a more holistic perspective is required to 

ensure the community’s resiliency against all types of hazards threatening the region. In other 

words, the combined effect of hazards is not considered in single-hazard approach. 
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2.3.2. Multi-Hazard Approach

The process generally identifies all natural hazards affecting the study area and integrating the 

collected information on one map (integrated hazard map) showing the combined overall hazard 

potential for the region (Fig 2.13). This approach also tries to address the “hazard nesting”. The 

term “hazard nesting” means individual hazard phenomena that can result in multiple hazard 

types (Pelling, 2003). A good example is the Fukushima Daiichi nuclear disaster which led to 

release of radioactive materials at the Fukushima I Nuclear Power Plant, following the 

earthquake and tsunami on 11 March 2011.

Figure 2.13: Fukushima Daiichi Nuclear Disaster after the Earthquake 

A formal endorsement of multi-hazard analysis in pre-disaster hazard mitigation was promoted 

first in FEMA‘s Project Impact program and then in DMA 2000. The act required preparation of 

multi-hazard advisory maps to identify areas of overlapping hazards (Fig 2.14) and inform the 

public about hazard risks. Since then, this method has served as an impetus for several efforts in 

the transition away from the single hazard focus. 
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2.3 .3 Integrated Hazard Map for Natural Environment Vulnerability Assessments

Step1. To Identify the Hazards

The first step is to develop a preliminary list of hazards for the study area. Trying to address the 

“hazard nesting” is also valuable in this level to produce the map. Then the impact area for each 

hazard event can be delineated.

Figure 2.14: Multi-Hazards Map

Step2: To Profile the Hazards

Second step is to evaluate the damage threshold. The goal is to examine damaging hazards 

events rather than to compile exhaustive list of each hazards. To distinguish damaging hazards 

from minor ones, descriptive characteristics of magnitude, intensity, frequency, and associated 

injuries and fatalities are used to establish thresholds for inclusion of individual events. 
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2.3 .4. Natural Environment Capacity Assessments 

Natural environment capacities are the services provided by the environment that can decrease or 

be used to reduce the level or impacts of vulnerabilities. For example, coastal and river bank 

vegetation plays many important roles not only in terms of resources but also in terms of 

buffering populations against hazards such as floods, storms or tsunami waves (Fig.2.15). 

 

Figure 2.15: Vegetation as Natural Capacity against Flooding Hazard

Assessing natural capacities against hazards, one should consider that although there are reported 

cases where communities were at least partially protected by natural barriers, the exact nature of 

protection offered by natural barriers like vegetation is still being debated as it is difficult to 

distinguish many other parameters that can play a role such as the hazard energy potential (Kerr 

et al., 2006). Yet the existence of coastal vegetation, if it requires the population to settle slightly 

away from the coastline, can partially protect population by reducing their exposure.

As mentioned before, it’s the impact of the natural hazards on our structures and built 

environment which makes the disaster. So, in the next part of the chapter, the vulnerabilities 

assessment of built-environment is reviewed. 



23

2.4. Built Environment Vulnerability/Capacity Assessments 

The most visible area of vulnerability is the physical one. Not because it is the most important, 

but because it is the area on which the most outside disaster assistance is concentrated.  In other 

words, traditional engineering perspectives of vulnerability focus primarily on physical aspects 

of buildings and structures. However the current vulnerability debates underline the necessity to 

take into account various factors that shape vulnerability (UN/ISDR, 2004). Different areas 

possess different physical features, and holds different potential vulnerabilities concerning 

natural hazards. In this study, physical features are considered as built structures, and urban/rural 

spaces.

2.4.1. Necessity of Built Environment Pre-Disaster Vulnerability Assessments

In many places, a domestic architecture and urban/rural unique form has been evolved which is 

in harmony with particular climate, site and history. The domestic architecture is adapted to 

conditions of site and climate in addition to the cultural atmosphere of the time, giving richness 

and diversity to the urban/rural structure. 

Especially when the disaster’s damage is severe, a large number of buildings are too damaged to 

survive, and have to be fully renovated or re-built. As a consequence of lacking pre-disaster 

studies, the post-disaster urban/rural fabric then becomes increasingly perforated and, as the new 

buildings begin to fill these voids, the unique and vernacular architecture and urban/rural 

structure of the site begin to be diluted (Murlis, 1977). From this point of view, the importance of 

pre-disaster assessments of built environment is to prevent replacing all this uniqueness with 

uniformity of post-disaster reconstruction plans. It’s critical to examine and understand the 

historical and vernacular architecture of the region in order to achieve the efficacy of the region’s 

housing typology as well as the spirit of the place (Read more in part 2.6 of this chapter). Any 

reconstruction plan must respect the unique identity of the region and maintain its continuity in 

the rebuilding of the community.
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Figure 2.16: Unique Vernacular Architecture                    Figure 2.17: Rich Historical Architecture
Masouleh, Iran old Stockholm, Sweden

On the other hand, in some places the present structures and city patterns are poorly designed

and not responsive to the needs of users. The slums and poor quality social housing are examples 

of systems highly vulnerable to natural disasters.  In these cases, the pre-assessments should aim 

to connect the history of the site with creative new architectural and urban planning solutions, 

mindful of environment and concerned with personal safety. In order to encourage the evolution 

of the occupants’ quality of life in these poorly-designed areas, the disaster planning needs to be 

both sensitive and sensible. Achieving a community’s vitality and diversity along with safety

should be at the core of such pre-disaster assessments. 

Figure 2.18: Slum in Mumbai                             Figure 2.19: Poor Social Housing in Mumbai
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2.4.2. Integrated Built Environment Vulnerability Assessments

In this study, the vulnerability indicators are detected by examining physical environment 

elements in three different levels; 1) the urban (rural) patterns, 2) the buildings, and 3) the street 

network (Fig.2.20 to 2.22). In terms of collecting information, depending on the resources 

available, getting benefits of technologies of mapping and spatial analysis such as computerized 

surveys, GIS and satellite images, along with the use of local people is emphasized (see part 1.3

of the first chapter). It can’t be emphasized strongly enough that the affected population should 

be at the center of planning for the reconstruction process and should have a preferential right to 

make the suggestions that will affect their lives. 

Figure 2.20: Urban/Rural Level          Figure 2.21: Architectural Level          Figure 2.22: Street Network Level

Table 2.2 summarizes the suggested elements which should be examined and assessed in terms 

of finding the built-environment vulnerabilities and capacities in a community.
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Table 2.2: Built Environment Vulnerability/Capacity Assessments

Category Elements Clarification

Urban/Rural 
Assessments

Typical block plan and 
density

Along with buildings size and height, represents a 
certain urban texture

Land use and diversity

To identify alternatives for land use and to select 
and adopt the best land use options, compatible 
with the economic and social needs of people 
while safeguarding future resources

Public spaces
Allocation of land for facilities related to health, 
education, government, recreation, community 
development, and disaster shelters

Infrastructure Water supplies, power supplies, waste 
management

Buildings 
Assessments

Buildings type

Through vulnerability analysis it is possible to 
identify which public and private buildings should 
be reinforced or relocated and which buildings are 
likely to contain large numbers of trapped 
survivors.

Vernacular and historical 
architecture

To preserve the cultural essence and identity of the 
community

Buildings code Effectiveness and responsiveness against hazard 
risks

Street Network 
Assessments Paths Adequacy for speedy  rescue, connectivity to safe 

and open locations

In this study, the ultimate point of the physical assessments would be to understand the overall 

spatial structure of the community in the mentioned categories (Table 2.2). With this conceptual 

understanding, we might have a real chance of deploying a powerful new set of critical ideas for 

addressing the future of the community after a possible disaster. According to the assessments, a 

built-environment vulnerability/capacity map can be produced for the community. If overlaid 

with the integrated natural hazards’ map (Fig.2.23 ), the most vulnerable spots of the site can be 

predictably pointed out. 
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Map identifying the most vulnerable physical spots

Overlay of the physical ana lysis map

Base map showing the hazard area boundaries

Figure 2.23: Natural Hazards Map Overlaid by Build Environment Map

Finally it should be mentioned that each community’s physical form (e.g., compact, high-rise, 

low-rise, hyper-dense, sprawling, dispersed, polycentric, geometric, organic, etc.) introduces its 

own set of social and cultural attributes. At the core of this study lies a belief that the future well-

being of our communities depends on a more profound understanding of the links between built-

environment and the social factors. Therefore in the following parts of this chapter, the 

communities are being seen through lenses of social and cultural vulnerability analysis. 
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2.5. Social Vulnerability/Capacity Assessments

Figures 2.24 to 2.26: Social Vulnerability

Social vulnerability describes different susceptibility of people in terms of social, economy, 

political and institutional factors. However the concept of social vulnerability also lacks a 

common definition, which means that different authors use it differently. Current literature 

reveals the fact that social vulnerability can encompass various aspects and features. Therefore 

the concept of social vulnerability is not limited to social fragilities, but rather includes topics 

such as social inequalities regarding income, age and gender, as well as characteristics of the 

communities, density, growth rates, economic vitality, and diversity (Cutter et al., 2003). Hence, 

the concept of social vulnerability refers to more than socio-economic impacts, and it can also 

encompass features such as political structure, educational conditions, presence of NGOs, etc.

Cannon et al. (2003) explains that vulnerability is only partially determined by type of hazard , it 

is mainly driven by community’s background of livelihoods, the degree of social protection, 

qualifications and institutional settings that defines the overall context in which a person or a 

community experiences and response to the negative effects of a natural disaster. In a similar 

fashion Cutter et al. (2003) and Carreno et al. (2005) both underline the fact that vulnerability 

should not be limited to the estimation of direct impacts of a hazardous event. Rather it has to be 

seen as the contribution of a wider range of social circumstances which increase or decrease the 

ability of communities to cope with disasters.

Some authors link social vulnerabilities with concepts of social inequalities and lack of social 

justice (Susman et. al.1983, Walker 2009). When we refer to justice, social assessment inevitably 
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becomes a relative concept and can be assessed comparing the status of a community to a 

standard state -i.e., basic human rights – or comparing a community to another one which is in a 

better position (Walker, 2009). Overall, it’s accepted that low social status means higher 

vulnerability (Blaikie et. al, 1994). There are some basic indicators for social vulnerability 

analysis such as age, gender, income, race, etc. However, as discussed before, the social concept 

of vulnerability is much more broadly used than for the estimation of traditional social aspects of 

vulnerability.

Social vulnerability is a multidimensional concept. It is useful here to make a clear distinction 

between vulnerabilities versus needs in association with natural disasters. Social vulnerabilities 

refer to long-term factors which affect the ability of the community to respond to events or make 

it susceptible to them. Needs on the other hand refers to immediate requirements for survival or 

recovery.

2.5 .1. Pre-Disaster Social Vulnerability Assessments

Socially created vulnerabilities are largely ignored, mainly due to the difficulty in analyzing 

them. To assess socio-economic vulnerability of a community there is no choice but to develop a 

system of indicators. Considering that the correlation between social vulnerability indicators 

largely is driven from the context of the local community under study, defining the indicators has 

both strengths and weaknesses. 

One benefit of having indicators is that many indicators are considered to be transferable to 

different contexts. Lack of access to resources (such as information, knowledge and technology), 

limited access to political power; social capital, social networks are common attributes of most 

communities.

However, this kind of generalization can prove to be a trap for cross-cultural researchers. For 

example, while in some cultures renting a home indicates a lower income and affordability, in 

other cultures renting a home is very common among middle and even upper classes (e.g.,

Germany). Hence, home ownership does not convey the same meaning in terms of social status 
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and economic power. So, in terms of social assessments, one should always remain aware that 

seemingly identical variables do not necessarily means the same thing!

Taking these criticisms into consideration, this study develops an approach that is             

context-sensitive and still relies on indicators by using mixed-methods such as consulting local 

knowledge holders and experts, using available census data and developing questionnaires

(Fig.2.27) . Also if we accept that not all the social factors are equal in creating vulnerability to 

disasters, it’s also valuable to point out the most weighted ones, by using the professional 

judgment and the above mentioned mixed-methods.

Figure 2.27: Social Assessments, Mixed-Method

For purposes of this study, the “hazards-of-place” model of vulnerability by Cutter et al. (2000) 

is used to examine the various components of social vulnerability. In this model, the overall 

social fabric of the place is examined to conceptually assess the community ability to respond to, 

cope with, recover from and adapt to hazards. It also considers the economic, demographic and 

political characteristics of the region under study. Depending on the particular situation of each 

community, indicators can be added or subtracted from the list (Table 2.3). 
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Table 2.3: Social Environment Vulnerability/Capacity Assessments

Category Elements Clarification

Social            
Assessments

Overall demography
Age, gender, migration , 
education, etc (to identify any 
specific vulnerable groups)

Community perception of risk People’s awareness of current and 
future risks

Social networks Presence of NGOs                                                             
Participatory planning

Satisfaction and trust in 
political power

Activities of the local governments 
toward   reduction of 
vulnerabilities                                                                    

Economic resources 

Financial resources available  
Dependency 
Employment/Unemployment                                             
Occupation diversity                                                                
Social inequity                          

Adding the physical vulnerability analysis to the results driven from social assessments of a 

community, and mapping the complex interaction of the two will assist local decision makers in 

pinpointing those most vulnerable key spots and groups. Therefore, mitigation efforts can be 

targeted at these groups or areas of communities, with the hope that eventually this trend will 

result in relatively more stable societies. However, the social structure of a community which is a 

system through which people get things done, make decisions, establish leadership and organize 

their social and economic activities, is deeply rooted in the cultural platform of that community. 

The next part of this chapter is dedicated to some investigation into the culture to find those 

attributes which are or can become vulnerability and/or capacity in times of disaster.   
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2.6. Cultural Vulnerability/Capacity Assessments

Figures 2.28 to 2.30: Cultural Attributes

Good intentions in terms of physical pre-assessments for future mitigation, though essential, are 

not enough. To help the communities exposed to possible disasters, one must understand who 

they are and what they need from their own perspective. To do so, one must understand and 

respect the culture. Doherty (1999) notes “well-intentioned attempts to help can easily be 

misunderstood as meddling, interference, or even political attempts to influence or control”. 

Culture- ignorant planning can negatively impact the spatial and social structure of a community 

by raising tensions. At the same time, design which is sensitive to cultural concerns can 

positively influence the society.

2.6 .1. Culture

The first step is to define the word “culture” since it is a word that is often used but frequently 

misunderstood. People have different concepts when talking about the word “culture”. Too often, 

popular notions of culture as food, dress, art and so forth hide the true nature of cultural 

differences as alternative and differing realities. Culture contributes to reality of everyday life for 

groups of people. A large number of accepted and perceived possibilities and limitations in our 

minds reside in our culture. For purpose of this study culture is defined as: shared, learned 

behaviors and meanings that are transmitted socially, often across generations, for the purpose of 

sustaining or promoting adoption, adjustment, and development (Swidler, 1986). It is also 
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beneficial here to study the concept of “place attachment” as a part of the cultural attributes of a 

person or a community.

2.6 .2. Place Attachment

When we are surrounded by a specific milieu, it deeply influences who we are and shapes our 

souls. A form of attachment is created between us and the spaces within which we live, grow and 

develop our personality. Christopher Day (1990) underscores: “all aspects of our environment 

work on us, through all our senses, on all levels of our being”. The importance of place for 

wellbeing has been highlighted in recent years. If space is more of a physical entity, place is 

amore multidimensional construct and is a culturally generated concept that can hold numerous

and often challenging meanings for different people simultaneously (Anderson, 2001). Similar is 

the term “home” which is not conveying only the idea of a physical shelter, but well beyond. The 

social, cultural, and emotional dimensions of home are considered to be just as important as its 

material and physical qualities (Dupuis and Thorns, 1998).

Many cultures have developed a close and sometimes sustainable relationship with the 

environment and the place they call home. Asian cultures attribute spiritual value to the land and 

environment. In fact, it can be said that many cultures gain a sense of identity from the land 

(Chino, 2001). Spiritual attachments to the place are revealed better when disruption occurs due 

to events such as natural disasters. During a disaster, people not only consider the danger that 

they could encounter, but give a priority for factors like religious beliefs, traditions and 

attachment to location. In times of disaster, if these attachments provide a positive outlook, bring 

a sense of hope and optimism,  facilitate the acceptance of what cannot be change and promote 

taking control over the situation, then they can be considered as capacity in cultural assessments. 

Place-Making:

Place-making at the community scale is an urban process which aims to develop communities 

that have a clear sense of place and identity. The characteristics of such communities vary from 

offering physical environmental quality, diversity, safety to a thriving economy. However, strong 

socio-cultural interconnection between residents in community also builds a strong sense of 

attachment to their place. When the socio-cultural needs of residents are met, there is an 
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opportunity to meet their spiritual and psychological needs (e.g., sense of belonging to a place, 

place attachment, and rootedness). Taylor (1996) states that place attachment is measured in 

terms of rootedness in a neighborhood community based on length of residency, satisfactory 

degree of familiarity, etc. Therefore, other psychological patterns such as place attachment will 

be formed when psychological needs (e.g., comfort, peace of mind, and tranquility) are met. The

literature also focuses on place meaning as a “source of rootedness, belonging, comfort and 

peace of mind” (Manzo, 2003, p. 48). Place meaning refers to the meaning that a particular place 

brings to residents’ minds. The proximity of those meanings to residents’ socio-cultural 

background can enhance the sense of belonging to the spaces and strengthen place attachment, 

which should be considered in any planning process anticipating reconstruction.

Figure 2.31: Community Collaboration: ‘Place-making’, Halifax

Place-Breaking:

In many natural disaster cases, the damage is so severe that mass migration to other areas is not 

uncommon. Temporary or permanent relocation has been a traditional strategy of affected people 

and worried governments (Hugo, 1996). Relocation to other parts of a city or locality can disrupt 

the culture or lifestyle of a community. For example, after the 2004 Indian Ocean tsunami, the 

people who lived in the disaster area were required to relocate, but many refused to move. People 

in the coastal area made their livelihood primarily as fishermen; they had their own culture, local 

slang, dress, and food. The only job they knew was fishing, so in very tangible ways, post 

disaster relocation negatively affected the local culture of these people.
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Figure 2.32: Place-breaking after Earthquake, China

2.6 .3 .Culture and Disaster

In many parts of the world, in times of disaster, NGOs (non-governmental organizations) or UN 

(United Nations) agencies often play a role in assessing the situation, identifying the dimensions 

of the problem and suggesting interventions. Especially when the local resources are insufficient, 

outside assistance is inevitable. Viewed as experts, they usually carry the guidelines derived 

from Western science, regarded globally as embodying the highest standards of research, 

education, training, and practice (Wessells, 1990).Hence, local attributes may be hard for the 

external “experts” to understand. Sometimes, especially in multi-cultural countries with 

minorities, even the government itself doesn’t have sufficient documented information on 

cultural needs and details!

The lack of knowledge about a community’s cultural beliefs usually worsens the situation in 

actual times of disaster. From an ethical point of view, cultural differences may lead to confusion 

about right and wrong. An action considered ethically right in one culture might be considered 

wrong in another culture. Ethical issues may be seen entirely different from local’s perspectives 

and disaster management’s personnel (Velasquez et al., 1987). It would seem that conducting a 

timely context assessment is a critical component of any culturally-appropriate disaster planning. 

As time is scarce in the emergency situation immediately after a disaster occurs, pre-disaster 

assessments, even in developed countries where internal resources are enough to manage the 

disaster can lead to more sustained types of planning and construction.
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2.6 .4. Culture and Pre-Planning for Disaster

The impact of a disaster on a community is closely related to disaster preparedness and the 

manner in which people prepare, respond, and recover from a disaster within the context of their 

own culture. Culture is a set of expectations, practices and priorities in behavior and meaning. In 

this respect it constructs reality and that’s where culture becomes important to be assessed in

planning prior to disasters. 

Natural disasters are an inevitable fact of life. One might assume that since communities have 

had to deal with natural disasters for hundreds of years, some sort of formula or protocol relating 

to disaster mitigation would have been shaped. In fact, it appears to be quite opposite. The reason 

for this is that no two civilizations are exactly the same in terms of economics, demographics, 

geography and culture. A disaster methodology developed for and applied to one specific context 

is not necessarily nor automatically a “fitted” approach for another community.  Logic would 

therefore dictate that in order to formulate successful strategy, pre-disaster assessments should be 

conducted at the community scale using localized knowledge (Oliver-Smith, 1986).

Sinclair (2009) describes the notion of “fitness” in design as being an appropriate answer to 

people’s needs, grounded in culture and reflecting the requirements of the context. According to 

him it’s not easy to recognize the real needs of the community since different types of inequity 

and inequality in power and wealth has shattered the voice of various groups.  However, 

endurable resilient communities are not achievable if elitism rules over design. Rather, design 

can and should be a practical democratic process to create enriched spaces for “all”. In his 

conceptual framework, Sinclair suggests some potential techniques to improve the quality of 

design and our built environment including: community-based design, collaborative planning 

and the integrated design process.

It’s very difficult to think about a plan for greater resiliency and sustainability without having the 

cultural aspects in the equation. Local communities have specific methods and tools for coping; 

such as rituals, ceremonies and practices of remembrance. They also have different tools to deal 

with a disaster according to the specific geography they are living or grounded deeply in their 

beliefs, values, and traditions of the local culture. These tools are culturally appropriate and 
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sometimes more sustainable than methods imported from outside. Successful pre-planning for 

disaster should be able to point out these cultural ideas to be translated into built forms after the 

disaster occurs. However, it is important to remember that sometimes unsustainable and 

unproductive livelihood patterns continue because of traditions and habits of communities which 

act as an obstacle for developmental planning (Cahn, 2002).

In the process of planning, there are several means to ensure the beneficial values of the culture. 

Firstly stands “collaboration”, which involves a complex dialogue by and for the people rooted 

within a local culture. The people would be able to translate how their culture exists and have the 

right to participate in the conception of new way of life.  The second key is “flexibility” of any 

proposed plans for future adoption. For example, in rural areas families are extended so in order 

to make space for their daily social/cultural/ritual life, they get usually build additional parts 

attached or in close distance from the house core. In a culturally grounded built-environment 

analysis, we should think of flexible spaces and suitable construction systems that allow new 

additions.

Pre-disaster cultural assessments can be used as a local source of information for pre-disaster 

developments and as a culture broker in any post-disaster relief attempts. It plays an important 

role in helping to determine which groups of local people are most likely to participate in any 

given rebuilding strategy. It can be used in training disaster workers and recognizing well-

informed members of the local culture as invaluable educational and informational resources

whose insights and personal experiences can provide a rich understanding of local behavior and 

community needs.



38

2.6 .5. Pre-Disaster Cultural Vulnerability/Capacity Assessments

In order to select indicators which best represent the major cultural attributes of a community, we 

can argue that culture has some tangible representations such as food, clothing, forms of art and 

some intangible components which demands more careful research to be recognized and 

assessed (Kendall, 2010). Table 2.4 includes some of the tangible and intangible aspects of 

culture which can impact the vulnerability of the communities in terms of natural disasters:

Table 2.4: Cultural Environment Vulnerability/Capacity Assessments

Category Elements Clarification

Cultural         
Assessments

History and tradition To recognize the cultural and 
spiritual roots and origins

Traditional architecture
Habits, practices, and 
predispositions of people in 
relation to their physical space

Social responsibility The sense of cooperation and 
collaboration 

Place Attachment
Spiritual attachments to the place, 
impacts sense of loss, grief and 
bereavement 

Beliefs Ideas of right and wrong, good or 
bad and desirable and undesirable

Now that the four-category insight to vulnerability assessment has been explained, three

important points should be highlighted. Firstly, it is noted that vulnerability cannot be assessed 

only through past events. Although many indicators for assessing vulnerability need to be linked 

to past events in order to be comprehensive, the perspective in vulnerability assessments should 

be forward-looking. Secondly, we should note that excess information can burden the 

identification of relevant and major data because of limitations in information processing 

capacity (Bawden, 2001), and attempts to reduce the amount of irrelevant or of minor importance 

information is essential when such vulnerability assessments are being conducted. Finally, 
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assessments of this type aim at multi-dimensionality to address the full complexity of the 

vulnerability. Therefore the process brings information from different disciplines. Although we 

identify them as separate indicators, in final assessments they should be analyzed in relation to 

each other and as a whole. In the next chapter, a conceptual framework is proposed to ease this 

challenge in a more comprehensive and effective manner.
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Chapter III: A Conceptual Framework for Vulnerability/Capacity Assessments 
before Disaster Strikes 

“I think the next century will be the century of complexity”. 
Stephen Hawking 
January 2000

The world in which we are living is becoming more and more complicated in terms of the 

increasing interconnections which are rapidly changing. However according to our purpose, we 

need to understand the complexity of these systems in which we are living, working with or 

somehow related to. This attempt to understand complexity of the systems helps us to expand our 

thinking and to come up with more realistic, innovative and impactful solutions. The challenge 

on the other hand is the need to think of new, bold and potent ways to tackle complicated 

challenges!

As a simple definition, complexity is a condition where “an increasing number of independent 

variables begin interacting in interdependent and unpredictable ways” (Irene, 2003). Complex 

systems are those consisting of a large number of elements which interact with each other and 

with the environment. As a result, to assess and understand such a system, the old linear method 

of thinking at a unit level (i.e., studying the separate parts) is being replaced by systems 

approaches.

Figure 3.1: Complexity 
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3.1. Visualization of Complex Information

Very common conventional visualization methods are usually based on hierarchical levels. The 

most famous type of visualization in this regard is the tree format in which data is arranged in the 

form of a tree. Each item of data defines a node in the tree, and each node may have a collection 

of other nodes as child nodes. (Battista, 1999)

In 1972-80, Deleuze and Guattari in their book “capitalism and schizophrenia”, proposed the 

concept of rhizome, aimed at acknowledging multiplicity and multi-linearity in contrast to 

centered systems with hierarchical orders. The rhizome is a non-hierarchical system, defined 

only by circulation of states. This was a new post-modern way of thinking which emerged from 

the new anti-totalitarianism, anti-authoritarianism and anti-absolutism movements against top-

down hierarchical systems. Rhizome connects any point to any other point allowing for a flexible 

network of intercommunication and represents multiple, detachable, reversible, and modifiable 

connections which became the bases for network visualization. 

Figure 3.2: Rhizome - Network        Figure 3.3: Tree - Hierarchy



Network visualization is made of nodes and links. Links can express more

connection and for every relation between nodes, there are innumerous layers of quantitative and 

qualitative information. Manuel Lima (2011) in his interesting book “visual complexity” 

explains that there are three basic views regarding netw

is a kind of bird’s eye view and doesn’t give detail information on the nature of individual 

connection links and nodes and helps to understand the structure of the system as a whole, 

2) Relationship view, which emphasizes the nature and quality of the links, and, finally 3)

view, that concentrates on qualitative characteristics of the nodes and its connection links to the 

other parts (Fig.3.4). 

Figure 3.4: 

Depending on the purpose of the network visualization, a critical obstacle is that it gets too 

complex to be comprehensive as a result of giving more emphasis on process than outcome. 

However, the very first goal in visualization of complex information

understandable and transparent in order to explain important aspects and to find a

patterns to discover new insight

3.2. Conceptual Framework

In this study I accept Jabareen

network or a set of inter-linked concepts that together provide a comprehensive understanding of 

a phenomenon or phenomena. Frameworks are widely used as tools for understanding data, 

discovering patterns, connections, and

framework helps the researcher clearly see the variables of the study but it is not an empirical 
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Network visualization is made of nodes and links. Links can express more

connection and for every relation between nodes, there are innumerous layers of quantitative and 

qualitative information. Manuel Lima (2011) in his interesting book “visual complexity” 

explains that there are three basic views regarding network visualization: 1) Macro view, which 

is a kind of bird’s eye view and doesn’t give detail information on the nature of individual 

connection links and nodes and helps to understand the structure of the system as a whole, 

ich emphasizes the nature and quality of the links, and, finally 3)

view, that concentrates on qualitative characteristics of the nodes and its connection links to the 

Figure 3.4: Different Views in Network Visualization

Depending on the purpose of the network visualization, a critical obstacle is that it gets too 

complex to be comprehensive as a result of giving more emphasis on process than outcome. 

However, the very first goal in visualization of complex information is to make the system more 

understandable and transparent in order to explain important aspects and to find a

new insights into the system. 

In this study I accept Jabareen’s (2009) definition which says a conceptual framework is a 

linked concepts that together provide a comprehensive understanding of 

a phenomenon or phenomena. Frameworks are widely used as tools for understanding data, 

discovering patterns, connections, and structure. Especially when used as a qualitative method, a 

framework helps the researcher clearly see the variables of the study but it is not an empirical 

Network visualization is made of nodes and links. Links can express more than a single 

connection and for every relation between nodes, there are innumerous layers of quantitative and 

qualitative information. Manuel Lima (2011) in his interesting book “visual complexity” 

ork visualization: 1) Macro view, which 

is a kind of bird’s eye view and doesn’t give detail information on the nature of individual 

connection links and nodes and helps to understand the structure of the system as a whole, 

ich emphasizes the nature and quality of the links, and, finally 3) Micro 

view, that concentrates on qualitative characteristics of the nodes and its connection links to the 

Depending on the purpose of the network visualization, a critical obstacle is that it gets too 

complex to be comprehensive as a result of giving more emphasis on process than outcome. 

is to make the system more 

understandable and transparent in order to explain important aspects and to find any hidden 

says a conceptual framework is a 

linked concepts that together provide a comprehensive understanding of 

a phenomenon or phenomena. Frameworks are widely used as tools for understanding data, 

structure. Especially when used as a qualitative method, a 

framework helps the researcher clearly see the variables of the study but it is not an empirical 
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interpretative approach to the complex reality. In another words, rather than searching for a 

logical explanation, as do quantitative models, conceptual frameworks provide higher level 

understanding.

3.2.1. Features and Benefits of Conceptual Frameworks

The features of conceptual frameworks are as follows according to Jabareen (2009):

• A conceptual framework is developed through a qualitative process

• A conceptual framework is not solely a collection of concepts but, rather a network in 

which each concept plays an integral role

• A conceptual framework provides not an analytical construct but, rather an interpretative 

approach to problems

• A conceptual framework provides not a theoretical explanation but, rather an 

understanding

• A conceptual framework is indeterminist in nature and therefore does not enable us to 

predict the outcome

• A conceptual framework can be developed, using multiple discipline-oriented theories as 

data sources

Although conceptual frameworks have limitations - such as the fact that different researchers 

may have different assumptions of the same conceptual frameworks, and also possible 

difficulties finding suitable sources of data - they also offer some important advantages. 

Conceptual frameworks are “flexible” rather than being based on rigid theoretical variables and 

relations. They also enjoy a considerable “capacity for modification”. Conceptual frameworks

are “adoptable” and can be re-conceptualized and modified according to the evolution of the 

phenomenon in question or as a result of new sets of data in different times or places. Most 

importantly, conceptual frameworks aim to help us understand phenomena better and from a 

variety of perspectives.
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3.2.2. An Example: A Conceptual Framework on Holistic Guidelines for Design + Planning

Fig.3.5 presents a conceptual framework on holistic guidelines for design and planning by 

Sinclair (2009). The framework is consisted of an interrelated and complementary set of 

guidelines for achieving more successful environmental design. According to this model, in a 

successful and sustainable approach to design and planning, four key realms of “Agility, Fitness, 

Diversity, and Delight” operate cooperatively and collaboratively. As it can be seen in Fig.3.5, 

all the four factors have been valued equally and each key realm has been divided into four 

action areas.

Figure 3.5: Sinclair’s Framework for Design & Planning

The value of Sinclair’s framework resides in looking at the problem in an unconventional way. 

Although many argue that the approach towards sustainable design should be solely pragmatic, 

Sinclair suggests a solution which is pragmatic and yet poetic. Further, the framework has a great 

flexibility and openness for modification and the action areas can be customized for different 

contexts. Finally, as Sinclair noted, the framework is “a rich system of give and take where 

classification is less important than consideration ”. 
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3.3. Vulnerability Analysis Framework

In the process of developing a framework for vulnerability assessment, it’s very difficult to get to 

the generalizations which apply to different disastrous situations in different places. As a result 

the framework should be very “flexible” so each of these variable situations can be meaningfully 

embedded. Any ideal pre-disaster assessment should consider the totality of the community as a 

“system”. In reality, this ideal is almost impossible because of enormous numbers of variables, 

constraints for collecting information and overloading data. Therefore a reduced form of 

vulnerability assessment is inevitable. Yet, it’s necessary to consider this as a multifaceted 

approach and a nonlinear process. Also a vulnerability analysis framework must be 

comprehensive, covering not only the elements of the system in question but also respecting its 

many varied linkages. Turner et al. (2003) suggest that in developing a vulnerability framework 

the usefulness increases if it:

• Address some of the complexity and interconnectedness of the components giving rise to 

an “increased vulnerability”

• Reduce the scale of the vulnerability problem and provide an understanding of the 

vulnerability of a particular place

• Draw attention also to the potential dynamics within the system that give rise to 

solutions or reduce vulnerability

Since the conceptual models are an essential step towards the development of methods to 

identify vulnerability, the following models give an insight into different conceptual frameworks 

which have inspired and influenced the present study.

3.3.1. Double Structure of Vulnerability

According to Bohle (2001) vulnerability can be seen as having an external and an internal side.

The internal side relates to coping capacity and external side involves exposure and threats. 

Vulnerability is the result of interaction between external stressors and the coping capacity of the 

affected society. In his framework, exposure goes beyond physical and also covers features 

related to a human ecology perspective. Moreover, in this approach he indicates that 
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vulnerability cannot be characterized without concurrently considering coping capacity. In other 

words; capacities are categorized as an inseparable part of vulnerability studies. 

Figure 3.6: Bohle’s Conceptual Framework for Vulnerability Analysis

3.3.2. Triangle of Risk

In contrast to the framework of Bohle, Villagran de leon (2004) defines vulnerability as the pre-

existing condition that makes infrastructure, process and services, productivity, and people more 

exposed to the external hazards. Although the term exposure is not directly mentioned, he views 

exposure primarily as a component of the hazard. Also he uses rather a negative term for coping 

capacity and implies instead “deficiencies in preparedness”.
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Figure 3.7: Villagran de leon’s Conceptual Framework for Vulnerability Analysis

3.3.3. Capacity and Vulnerability Analysis Matrix

Developed by Anderson and Woodrow (1989), this framework considers vulnerabilities and 

capacities as dual concepts (Fig 3.8). They believe that in each society the vulnerabilities are 

more visible than the capacities and may require deeper investigation and local contribution. 

They emphasize that for effective planning, understanding both is equally important. In their 

matrix framework they begin with analyzing the physical/material realm which they believe to 

be the most evident. The exploration is continued by social/organizational research and then, 

motivational/attitudinal investigations to understand psychological and cultural attributes. 

Although in essence, all of these frameworks can help us to “map” a complex real situation to 

highlight the crucial factors, they fail to present the relationships among factors that arguably 

matter most to project effectiveness. Based on these valuable previous attempts, especially 

influenced by work of Anderson and Woodrow (1989), a conceptual framework is represented in 

the next part of this chapter. Following the principles of network visualization (discussed earlier 

in this chapter) and as an effort to improve the quality of such analysis, the connections and 

linkages among major factors are also considered in this framework. 
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Figure 3.8: Andesron and Woodrow’s Conceptual Framework for Vulnerability Analysis

3.4. A Conceptual Framework for Vulnerability/Capacity Assessments before Disaster 

Strikes 

Certain definitions related to vulnerability should be once again clarified before formally 

presenting this framework. In the context of this framework, vulnerability refers to the conditions 

which increase the susceptibility of a community to the impact of the hazards, and capacity is 

defined as the major strengths and resources available within a community that can reduce the 

vulnerability, or the effects of a disaster. It should be noted that in this framework, adaptive 

capacity, resilience and coping capacity are conceptualized in a similar way as “capacity” and 

they are not treated as distinct concepts.

The proposed framework provides new insights into vulnerabilities because it considers multiple 

factors on one side and multiple connections on the other. This strategy enables the investigator 
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to conduct an analysis that identifies not only areas of vulnerability and capacities, but also gives 

an insight to the relations which exists among different factors and varies from community to 

community. The framework analyzes the community vulnerabilities and capacities within four 

categories including: natural environment, physical environment, social structure and cultural 

attributions. 

3.4.1. Micro V iew

As can be seen in Fig.3.9, in the micro-view of the framework, each category (natural, built, 

social and cultural) is being investigated separately to find the major elements of vulnerability 

and capacity. Also since all recognized elements are not of the same intensity, length of the 

columns suggests a gradation of values. It should be mentioned that the evaluation of the 

elements in order to assign a value is relative and professional judgments involved may vary 

from expert to expert. The author’s judgments are based on direct observation, tacit thinking, 

local knowledge and community planning principles.

To explain the trends in Fig.3.9, it can be said that in the realm of the built-environment, five

important vulnerability elements have been recognized for a site in Tehran, called district-12. 

This region is located in central part of Tehran and many cultural centers, historical locations, 

governmental organizations, ministries and embassies are located in it, turning this old part of the 

city into one of the most strategic regions (see chapter IV for detailed case study in district-12 of 

Tehran). One of the recognized vulnerabilities for this region is referred to as “age of the 

buildings” and rated as “very- high” intensity (Fig.3.9). The age of 50% of the buildings in the 

district is more than 30 years which is a very-high risk in time of a mighty earthquake. In the

same manner, “population density” is considered as a “low” vulnerability element which means

although it should be considered in the whole image, is not the first priority in planning.
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Figure 3.9: Micro Analysis of Built Environment, District-12, Tehran

Similarly, regarding examples of capacity assessments in district-12 of Tehran, Fig.3.9 shows a 

“large number of historical buildings” as a “very-high” capacity in district-12. The valuable 

historical heritage has the potentiality not only to attract tourists, investments and attention to the 

area, but also it can be a valuable source to understand the vernacular architecture of the region 

and possibly prove inspirational. The colors, red for vulnerability and blue for capacity, have 

been used to graphically differentiate between the two categories. 

3.4.2. Relationship View

As it can be seen in Fig.3.10 , the next level is to find out some of the major relationships among 

the major vulnerability and capacity elements. The connectors can be between elements of the 

same realm or between elements of one realm to the others.  Different shapes and colors have 

been selected to communicate the type of relationship and other types of connectors can be 

defined according to the need or specifications of the communities. 

In Fig.3.10 , the red line represents a relationship that leads to escalation or development of a 

vulnerability element whereas the blue line stands for a type of relationship that decreases a 

vulnerability area. A two-way arrow means a two-way influence while one-way arrows 

communicate for impacts of one element to the other.
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Figure 3.10: Relationship Analysis of Built Environment, District-12, Tehran

To clarify, some examples are presented from district-12 of the city Tehran (see chapter IV for 

detailed case study in district-12 of Tehran). In Fig.3.10 , the social vulnerability element, “low 

risk perception” is partially being escalated due to “absence of social networks”. On the other 

hand, people are not willing to volunteer for social networks due to low education and low risk 

perception. A two-way red arrow represents this relationship between these two social 

vulnerability indicators. Regarding the capacities, the “high number of historical buildings” in 

the area provides strong potential for attracting investments to the region to reduce the 

“population immigration” from the district to other parts of the city. This relationship has been 

shown with a one- way blue arrow.
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3.4.3. Macro View

To sum up all elements and connectors under a total entity, the broader framework is proposed in         

Fig 3.11. The gray background symbolizes the community context which the assessments take 

place. The brown boundary which embodies categories of built-environment and natural-

environment represents the tangibility of these elements. In opposition, the social structure and 

cultural attributes of a community (shown in yellow) is of a more intangible nature and needs 

deeper efforts to be revealed. 

Figure 3.11: The Conceptual Framework for Vulnerability/Capacity Assessments before Disaster Strikes District-12, 
Tehran

The framework illustrates the complexity and interactions involved in vulnerability analysis, 

drawing attention to the indicators that potentially affect the vulnerability of the community and 



53

their links to one another. Although the suggested scale is at the community level, the qualities of 

the framework are flexible and adaptable to urban/rural environments of varying size/scope in 

different geographical locations. 

In other words, the ultimate goal of the framework is to effectively and efficiently “adapt” to the 

complexity of various scales and different places. This adaptability would be achieved by

resonating with the requirements of the new site or new scale, through modifying the framework, 

such as adding and reconfiguring new components and links. The emphasis of the framework on 

connectivity among components makes it a kind of network system which embodies the capacity 

of being flexible, expandable, and adaptable. Also as a significant benefit, the cultural factor 

gives the framework a place-based character. 

Two additional points should be mentioned which are not particularly illuminated in this 

framework. The first point is vulnerability assessments’ fourth dimension. There is an essential 

need to update the assessments frequently since the factors change over time. Depending on the 

location of study, the speed of change may vary which opens the door for further research.  

Second is that as the scale of application increases, the examined factors become less precisely 

defined. The proposed scale for the present framework is the community level, but one can still 

assess both disaster vulnerability and capacity potential at any level. In fact, there are interactions 

among different scales as well. For instance, smaller political units are affected by policies and 

political events at regional, national and international levels. Therefore, this framework shall be 

received as a vehicle to map the tangible and intangible concepts of vulnerability/capacity in a 

community level while paving a path to future discoveries and interpretations. 

As the process of validating a theoretical framework starts with the researcher, in the next 

chapter the validity of the proposed conceptual framework is determined through a test case

(District-12, Tehran, Iran) to check if it presents a reasonable qualitative base for those working 

on the phenomenon of vulnerability assessment in different disciplines. Nonetheless, this 

framework aims to be dynamic and may be revised according to new insights.
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Chapter IV: A Case Study
Vulnerability/Capacity Assessments in District-12 of Tehran

Figure 4.1 Iran, Geographical Location Figure 4.2 Tehran, Geographical Location

My home country of Iran is located in south-west of Asia with an area of 1,648,000 square 

kilometres. Being located within the world's dry belt, 60 percent of Iran is covered with 

mountains and the remaining parts are desert and arid lands. Due to its geographical location, 

Iran is a disaster- prone country. Among the 40 different types of natural disasters observable in 

different parts of the world, 31 types have been identified in Iran (EM-DAT, 2012). Major 

natural disasters that usually happen in this country include frequent earthquakes, floods, 

droughts, landslides, desertification, deforestation, storms and the like.

Among all the natural disasters in this region, earthquakes stand out due to high number of

people killed and affected in addition to the tremendous physical, economic and social damages. 

Iran is part of the Alp-Himalaya orogenic belt and is known as part of the youngest and last 

orogenic regions of the world. According to National Report of Iran on Disaster Reduction 

(2005) more than 180,000 people were killed in Iran because of earthquakes during the last 90 

years. The most recent major earthquake measuring 5.6 on the Richter scale struck the historic 

and agricultural city of Bam (2003) in the south eastern Iranian province of Kerman killing more 

than 30,000 people, leaving more than 10,000 people injured and more than 100,000 homeless. 



55

About 80 percent of the houses in the region were destroyed with ongoing impacts on urban and 

rural infrastructure, causing over 800 million US dollars of damage. The EM- DAT database 

indicates that from top 10 natural disasters in Iran, earthquakes resulted in the highest economic 

damage and the highest rate of deaths for the period 1900 to 2012.  

In order to reduce the impacts of natural disasters, and especially geo-hazards, several policies 

and plans were prepared, approved, and implemented by the Iranian government during the last 

two decades. Formulation of the “National Preparedness & Mitigation Plan for Natural 

Disasters” (2000), preparation of the comprehensive flood prevention study; comprehensive 

seismological study undertaken by UNDP & International Institute of Earthquake Engineering 

and Seismology (IIEES), and the studies for the reinforcement plan of Tehran buildings and 

other provincial centers which began in 2003 are some of the examples.

However, such activities have not yet resulted in risk reduction to an acceptable level for several 

reasons. First, these studies usually are not formulated based on local conditions and are not 

linked to location-specific comprehensive plans (Jafari&Amini, 2005). Second, these plans are 

usually targeted towards disaster management and disaster relief rather than pre-disaster 

vulnerability assessments. The unachieved level of effective pre-disaster assessments can be 

addressed even in the “National Preparedness & Mitigation Plan for Natural Disasters (2005)”; 

where the need for prevention and preparedness programs is referred as “future requirements”! 

Although some vulnerability assessment has begun to evaluate the vulnerability of existing 

buildings to earthquakes in different provinces of the country, in order to reduce the natural 

hazards’ impacts, appropriate integrated assessments should be prepared and implemented based 

on multi-faceted vulnerability analysis (Amini&Ghayamghamian, 2012). 

4.1. The City of Tehran

Tehran, the current capital city of Iran, has been inhabited for more than six millennia, first as the 

site of the ancient city of Ray, and then as Tehran. It was selected as the capital city almost 200 

years ago and since then has grown to be one of the largest cities of the world. Tehran is located 

in a seismically active area and has suffered catastrophic destructive earthquakes in cycles of 

approximately 150 years. There have not been any large earthquakes (greater than 6 Richter) in 
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Tehran in  past 170 years, and many believe that the possibility of a huge earthquake in Tehran 

in the near future is great (JICA 2001). 

Figure 4.3: Freedom Tower, Tehran      Figure 4.4: A Perspective of Tehran Figure 4.5: Green Movement, 2009 

As a consequence of massive immigration from other parts of the country, poor quality 

construction, and uncontrolled population growth, Tehran has turned hugely vulnerable with 

respect to future disasters. Considering the location and population of Tehran, the vulnerability 

depends on various criteria and the challenge would be to combine all these issues to achieve 

consistent plans which could effectively deal with disasters’ consequences. Pre-disaster 

vulnerability research could help local and national disaster management organizations to 

achieve this goal (Aghataher et al. 2005). To understand the background of the context city, first 

a brief profile of Tehran is presented in next section. 

4.1.1. Geographic location

Tehran with the latitude of 35° north and an average altitude of 1500 m above sea level, sits on 

the southern slopes of the Alborz mountain chain and at the foot of Mount Damavand which is 

5678 m high (the highest peak in Iran).

4.1.2. Historical Background

Tehran was located in a strategic and symbolic place, at the intersection of the historic east–west 

(Silk Road) and north–south trading routes. Tehran was a village outside Ray and, with that 

city’s decline in the Middle Ages, grew to become a walled market town. It came to prominence 

when chosen as the capital of the Persian Empire in 1785 and within a century, its population 

grew from 15,000 to 250,000. Towards the end of the twentieth century, it has become a city 

with a 6.5 million population.
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4.1.3. Climate

The climate of Tehran province is warm and dry in the southern areas, but in the mountain 

vicinity (north) is cold and semi-humid, and in the higher regions is cold with long winters. The 

city enjoys a rather mild climate with moderate winters and hot summers. Average annual 

rainfall is approximately 400 mm, the maximum being during the winter season.

4.1.4. Urban Structure

Excluding its suburbs, the city of Tehran occupies an area of more than 600 km². The outward 

growth of the city has mostly happened in the form of satellite towns and housing estates, which 

has gradually created a fragmented urban fabric. The growth of the urban fabric has been limited 

by the mountains from the north and east and by the desert in the south, leaving only the west for 

further expansion. The northernmost part of the city is some 640 m higher than the southernmost 

parts. This difference in height also defines one of the most major characteristics of the city, 

namely the north–south dichotomy in Tehran.

The north has higher and larger buildings, higher land prices, lower densities, smaller households 

and higher rates of literacy and employment. The north also enjoys higher concentrations of 

modern facilities and amenities. On the contrary, the south is poorer, with older smaller 

buildings, lower land prices, higher densities, larger households, lower rates of literacy and 

employment, and a concentration of workplaces and traditional institutions (Fig.4.6 & Fig. 4.7).

Figure 4.6: Tehran, South                                         Figure 4.7: Tehran, North



Tehran’s old street system, based on pedestrian movement, was a hierarchical distribution pattern 

of narrow, twisting, partly roofed st

buildings. This pattern is still being used in south part of Tehran. However in recently developed 

areas this pattern is changing from 

new street system a new form of subdividing land and a new building form has been created, 

which has changed from introverted, low

high rise buildings. In the most cases sufficient open and green spaces have

(Madanipour, 1998). 

4.1.5. Governance Style

Tehran is divided into 22 metropolitan districts

southern part of the city. Tehran

services. Each district has an official governor who has several sub

to him.  In addition to services, the municipality also controls all the construction and urban 

development inside the city. However, security and traffic c

responsibility of the municipality. The 

Center (TDMMC)is directly under the supervision and responsibility of the Mayor of 

TDMMC has 22 offices in 

territories. All emergency situations and activities in these districts are to be reported to 

TDMMC for deeper analysis. 

Figure 4.8: Municipal Districts 
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Tehran’s old street system, based on pedestrian movement, was a hierarchical distribution pattern 

of narrow, twisting, partly roofed streets leading to cul-de-sacs which ended in groups of 

buildings. This pattern is still being used in south part of Tehran. However in recently developed 

areas this pattern is changing from a pedestrian to vehicular street system. Associated with the 

reet system a new form of subdividing land and a new building form has been created, 

s changed from introverted, low-rise courtyards to extroverted, increasingly medium to 

In the most cases sufficient open and green spaces have

Tehran is divided into 22 metropolitan districts (Fig 4.8); the population is concentrated in the 

southern part of the city. Tehran’s municipality is the main unit in managing the city’s urba

services. Each district has an official governor who has several sub-district governors reporting 

to him.  In addition to services, the municipality also controls all the construction and urban 

development inside the city. However, security and traffic control are not considered the 

responsibility of the municipality. The Head of Tehran Disaster Mitigation and Management 

is directly under the supervision and responsibility of the Mayor of 

Tehran that are responsible for disaster management in 

territories. All emergency situations and activities in these districts are to be reported to 

Municipal Districts of Tehran covering counties of Tehran Province

Tehran’s old street system, based on pedestrian movement, was a hierarchical distribution pattern 

sacs which ended in groups of 

buildings. This pattern is still being used in south part of Tehran. However in recently developed 

pedestrian to vehicular street system. Associated with the 

reet system a new form of subdividing land and a new building form has been created, 

rise courtyards to extroverted, increasingly medium to 

In the most cases sufficient open and green spaces have not been provided 

8); the population is concentrated in the 

unicipality is the main unit in managing the city’s urban 

district governors reporting 

to him.  In addition to services, the municipality also controls all the construction and urban 

ontrol are not considered the 

Tehran Disaster Mitigation and Management 

is directly under the supervision and responsibility of the Mayor of Tehran. 

that are responsible for disaster management in their 

territories. All emergency situations and activities in these districts are to be reported to 

of Tehran covering counties of Tehran Province
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4.1.6. Social Structure

The large-scale immigration from all other provinces to Tehran has exploded the population in 

recent years.  Large numbers of people have become uprooted from their previous social context

and have settled in a new social structure in which their previous habits, norms and beliefs would 

only be partially recognized. This variety of individuals and households with different ethnic 

origins, life histories, languages and dialects, has turned Tehran into a fast changing environment 

in which old social and cultural institutions have either evolved or have collapsed and been 

replaced with new ones.

When compared to those social groups living in the central and northern portions of the city, in 

the southern part we see higher population densities, younger and lower income population and 

more vulnerable social structures. The central districts of Tehran have the richest cultural 

heritage, historical buildings and significant day-time population increase due to the 

concentration of public buildings and commercial hubs. Higher income groups, higher literary 

rates and newer structures, characterize the northern districts. Having this perspective in mind, 

southern and central districts seem to be the most vulnerable at least to natural disasters such as 

earthquake. However, a recent study carried out by TDMMC-JICA (2000) in relationship with 

the earthquake disaster management plan, shows that those social groups living in the south are 

more likely to promote community-based activities and show stronger willingness to provide 

each other assistance and support in case of a disaster.

4.1.7. Economic Patterns

Tehran has the largest concentration of most forms of economic activities and the largest market 

in the country which is the main reason for enormous immigration to this city. More than half of 

the country's industries are located in Tehran, such as car manufacturing, electronics and 

electrical equipment, weaponry, textiles, sugar, cement and chemical products. It is also a 

leading center for the sale of carpets and furniture. According to the report from Iranian statistics 

centre (1996), only 3% of the city’s economy accounts for the primary sector (agriculture, etc), 

31% relates to the secondary sector (manufacturing) and finally the 66% accounts for the tertiary 

sector (services and utilities).
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Governmental attempts to reverse this centralization trend of economy in Tehran have been 

unsuccessful to this day. In the 1990s the government concentrated on the liberalization of the 

economy, which gradually caused the removal of many subsidies, leading to further 

impoverishment and social polarization in capital city. According to a poll, Tehran’s inhabitants 

thought the city’s main problems were high inflation and high cost of living, traffic, 

environmental pollution, housing, and overcrowding (Hamshahri, 1996).

4.2. Disaster Management in Tehran

Disaster risk management in Iran is under the supervision of the “Ministry of the Interior”. In 

1998 the government adopted the “National Plan on Natural Disasters Prevention” which is a 

document including general policies, actions and programs on financial, educational and research 

aspects of disaster prevention. The plan consists of three main components: risk assessment, 

mitigation and response.

In the capital city, the organization of Tehran Disaster Mitigation and Management Center 

(TDMMC) is the main responsible organ to act according the Tehran Comprehensive Emergency 

Management Plan (TCEMP). This plan was prepared in 2004 having three objectives: to secure 

residents lives and properties, to protect residents’ lives after the event, and to prepare 

rehabilitation and reconstruction procedures. According to the three objectives, TDMMC is 

responsible for strategies strengthening existing buildings, improvement of existing urban 

structure, identification of safety evacuation space, strengthening of infrastructure and lifeline,

provision of earthquake information and education, establishment of an insurance system, and

establishment of community-level disaster management organization.

Although there are plenty of rules, regulations and plans on the subject of natural disasters and 

earthquakes in particular, few of them to date have been implemented in vulnerable areas. People 

are not completely aware of earthquake hazards and their impacts. As a result, earthquake 

management plans are often ignored due to more immediate and basic needs (Jafari et al., 2005). 

Activities for natural disaster risk reduction do not cover all aspects of the issue and are mainly 

focused on physical realm. Therefore additional research is needed to improve the existing 
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regulations. Some new guidelines and proposals should be prepared based on the international 

experiences especially at community levels.

4.3. The Study Area: Distrit -12 of Tehran

As a test case, one of the old central regions of Tehran, known asdistrict-12 (Fig 4.9) was

selected to be assessed through the proposed framework for vulnerability/capacity analysis.  This 

part of the city with an area of 16.91 square kilometer has a population around 300,000 which 

increases to 2,000,000 during the daytime due to one of the most important features of this area; 

existence of Tehran’s Grand Bazaar. Also many cultural centers and historical locations, 

governmental organizations, ministries and embassies are located in district-12, turning this part 

of the city into one of the most strategic regions. However, no suitable specialized disaster 

planning has been planned for this district by the urban and national management organizations.

The necessity to establish more multi-faceted investigations for urban development and 

reconstruction in this district is undeniable.

4.4. Data Collection 

To develop a locally-appropriate post-disaster reconstruction plan before the disaster strikes, the 

participation of the community residents is necessary. Therefore, along with using official city-

based databases and consulting with academic professionals and other experts, the author also 

conducted field research, in the form of questionnaires, to collect place-based data. Direct field 

observation and administering questionnaires were the methods used to gather local information 

at the community level. The participants were randomly selected from streets, households, and 

businesses in the region or were recognized as active members of the community. The results, 

covered under a confidentiality agreement, were used within the field research component of the

present study. 

The sample consisted of 150 people. The questionnaire was made up of 15 open- and close-

ended questions (see Appendix A). In order to form the questionnaire, the dimensions being 

discussed in chapter III of this study, had to be converted into relevant indicators to be evaluated 

from locals’ points of view, especially in social and cultural realms.



The participants were asked to address a number of questions

community’s vulnerabilities and capacities. I

condition to self-administer the questionnaires, the questionnaires were completed through an 

interview. Respondents were mainly asked to discuss:

• Factors contributing to their community’s

• Hardships in the communi

• Risk awareness and self

• Organizational responsibility for dealing with problems

Between February-March 2013, 150 Tehran’s residents 

12. The overall demographics of

people (60%) were aged 18-45 years old, 60 people (40%) were above 45 years old, and the ratio 

of male to female was nearly 1

than high school and about 30% of the participants were single. Furthermore, 127 people 

(84.6%) of the participants have had never faced an earthquake 

only 63 (42%) of them had been living in Tehran for more than ten years. Generall

of participants, seemed to have low knowledge 

components in the case of a future earthquake. More detailed results of the questionnaires will be 

acknowledged throughout the 
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Figure 4.9: Tehran, District-12

The participants were asked to address a number of questions (see Appendix A)

vulnerabilities and capacities. In case the respondent was illiterate o

administer the questionnaires, the questionnaires were completed through an 

interview. Respondents were mainly asked to discuss:

Factors contributing to their community’s vulnerability and capacity

Hardships in the community which could influence the coping capacity

awareness and self-image 

Organizational responsibility for dealing with problems

March 2013, 150 Tehran’s residents completed the questionnaires in District

demographics of the participants are presented here: Of the 

45 years old, 60 people (40%) were above 45 years old, and the ratio 

of male to female was nearly 1:1. In addition, 68 people (45%) had received education lower 

h school and about 30% of the participants were single. Furthermore, 127 people 

(84.6%) of the participants have had never faced an earthquake (at least once

only 63 (42%) of them had been living in Tehran for more than ten years. Generall

of participants, seemed to have low knowledge concerning disaster time attitude and practice 

case of a future earthquake. More detailed results of the questionnaires will be 

next sections of this chapter. 

(see Appendix A) relating to their 

n case the respondent was illiterate or not in a good 

administer the questionnaires, the questionnaires were completed through an 

vulnerability and capacity

ty which could influence the coping capacity

the questionnaires in District-

Of the participants,90 

45 years old, 60 people (40%) were above 45 years old, and the ratio 

In addition, 68 people (45%) had received education lower 

h school and about 30% of the participants were single. Furthermore, 127 people 

at least once) in the past and 

only 63 (42%) of them had been living in Tehran for more than ten years. Generally, 115 (77%) 

disaster time attitude and practice 

case of a future earthquake. More detailed results of the questionnaires will be 
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4.5. Natural Analysis of District-12

The city of Tehran is surrounded by a number of faults and has suffered large earthquake 

disasters in cycles of approximately every 150 years. A few important known faults are as 

follows (Fig 4.10):

Mosha Fault: 

This fault is situated toward the northern side of Tehran. Based on its morphology and strong 

historical seismicity, experiencing several earthquakes of magnitude greater than 6.5 in the years 

958, 1665, and 1830, it seems to be one of the most active faults threatening the City (Berberian 

and Yeats, 2001).

North Tehran Fault: 

It is 90 km long and located on the north of Tehran.  It stands out as a major active fault, 

threatening directly the city of Tehran. The historical activity of the fault is not yet proven 

although some authors suspect that the 855 and 856 AD events could be associated to this fault 

(Berberian and Yeats, 2001).

Rey Fault:

This is the most prominent fault in the southern plains in Tehran (JICA 2000).  

Figure 4.10: Tehran’s Major Faults
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Although not located directly on top of a fault, district-12 is located in relatively similar

distances from both faults to the north and south of the city and will be affected if any of these 

faults becomes active. If the Ray fault becomes active 80 percent of the buildings will be 

destroyed and 15 to 20 percent of occupants will be killed in district-12 (Berberian and Yeats, 

2001). In addition, due to the old facilities, dense built structures and storage of highly 

flammable materials, the region is hugely vulnerable to fire.  Although district-12 occupies only 

2% of city’s area, more than 9 percent of the city fires happen in this region and the possibility of 

a tremendous fire after any future earthquake is high. 

There are other types of disasters threatening the area with more long-term effects. For instance, 

due to dense built structures and lack of green space, the absorbance of surface water is low and 

the level of ground water is high which increases the possibility of flooding. At the same time the 

city is also constantly threatened by water shortage with its endless thirst and irrational and 

wasteful use of water in a hot, arid climate. Furthermore, the absence of a proper sewage system 

has polluted the rising underground water tables, leading to new health hazards by flooding the 

southern parts of the city and polluting the underground water resources. However, for the 

purpose of this study, earthquake and fire hazards are identified as major natural disasters 

threatening the district, causing immediate destruction, deaths and homelessness. Fig 4.11 shows 

the micro analysis of natural environment for major possible disasters in district-12.   

Figure 4.11: Micro Analysis of Natural Environment, District-12, Tehran
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The pre-disaster planning process consists of the two principal steps of hazard analysis and 

vulnerability assessment. Now that the major hazards are clarified in this region, the first step is 

to evaluate the vulnerability of the built environment against the earthquake scenarios in district-

12.

4.6. Built Environment Analysis of District-12

District- 12 is considered to be the city centre for the capital and is specifically vulnerable to 

earthquake and fire due to a compact urban structure, old infrastructure and dense population. 

District- 12 is a strategic region; however, in the national scale, no appropriate planning has been 

done to prepare and mitigate the district toward a possible earthquake. For the purpose of 

vulnerability assessments of the built environment, different resources have been used by the 

author including municipality documents, GIS data, academic studies, along with direct 

observation and results from the questionnaire survey. In this study, the built environment has 

been assessed within three categories: 1) Urban pattern, 2) Buildings, and 3) Street network. 

4.6.1. Urban Patterns

The vulnerability against earthquake has developed over years in cities located in hazard prone 

areas because of an increase in complexity of metropolitans. Similar to most of the old city 

centers around the world, district-12 too has experienced a huge conversion of urban lifestyles 

and the increasing diversity of urban conditions. 

4.6.1.1. Typical Block Plan and Density:

Ditrict-12 is known as one of the densest regions of the city. Fig 4.12 & 4.13 show the typical 

urban block plan for residential and commercial parts of the district-12. Although density is 

usually considered to be the key ingredient to urban vitality and innovation, the combination of 

dense deteriorated structures and narrow passages in district-12 has rather created a vulnerable 

urban fabric concerning earthquake and fire.  
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Figure 4.12: Typical Figure 4.13: Typical 
Commercial Urban Block, District-12                                          Residential Urban Block, District-12

Population density on the other hand, has a decentralized structure in the region                      

(Fig.4.14 & Fig.4.15). Almost 80 percent of the commercial and governmental buildings located 

in the area, create more than one million commuters per day. In case of an earthquake, the 

commercial parts of the district may face less risk during the night time but are in huge risk 

during the day time compared to residential areas (Fig.4.16 & Fig.4.17). Also with the huge daily 

commuting to the area, deterioration of the community fabric has accelerated. Considering all 

these factors, the current population distribution in the district is considered as vulnerability in 

terms of facing a future disaster. 

Figure 4.14:  Population Distribution in Day Time Figure 4.15:  Population Distribution in Night Time
District-12   District-12
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Figure 4.16: The Grand Bazaar, 11am Figure 4.17:  The Grand Bazaar, 7pm

4.6.1.2. Land Use and Diversity:

District- 12 is occupied by various uses such as commercial, industrial and residential areas. 

Residential land use occupies 38 percent of the area which is very low compared to other parts of 

the city. However, the proportion of the land devoted to commercial use is 36 percent. The 

Grand Bazaar of Tehran is the most influential place to exchange goods and capital, which has 

turned district-12 to a strategic region in the city.  Also the old industrial spaces and warehouses

occupy a large area in the region (almost 9.5%). In contrary, the educational and cultural uses 

only occupy 0.67% in the area. By means of appropriate planning, the organically developed 

mixed-use character and diversity of the area offer the capacity to create vital and diverse spaces.

Fig 4.18 provides information on land use patterns and function distribution in district-12.

4.6.1.3. Public Spaces:

As illustrated in Fig.4.18, t he most obvious problem of the area is lack of green space. Currently 

there are only 60 hectares of green space which represents less than 3% of the total area of the 

region. Dense neighborhoods are seriously missing local parks and open green spaces. The lack 

of greenery is an important vulnerability since parks and open greeneries are not only a public 

attraction which increases livability but can also be used to base temporary shelter after a serious 

earthquake. Educational, entertainment and sports facilities should also be developed according 

to the population of the region. Although district-12 needs to be reconsidered for construction of 

missing facilities and green spaces, there are only 21 hectares of un-built land available 

throughout district-12. 
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Figure 4.18:  Land Use Patterns, District-12, Tehran

4.6.1.4. Infrastructure:

This component of the thesis addresses the urban infrastructure services. C ritical services include 

water supply, power supplies (electricity and natural gas), and telecommunications networks. In 

all cases, the existing systems need to be carefully and accurately documented and improvements 

need to be conceptually resolved to the extent required for assessing land-related issues.
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Figures 4.19 to 4.21:  Unattended Electricity Box, Unattended Water Pipe, Reachable Gas Distribution Source

Although almost all parts of district-12 are under water and electricity coverage, these facilities 

are usually very old and seriously vulnerable to earthquake and fire. As a result of poor 

construction, high-risk over-head electricity wires, unprotected water pipes, and reachable gas 

pipes can be seen everywhere in the district (Fig.4.19 to 4.21). Due to the lack of governmental 

investments to enhance the quality of the infrastructure, old and vulnerable facilities are still 

being used all over the region. 

4.6.2. Buildings

District- 12 has the most number of weak structures in the capital. Almost 50% of the buildings 

are older than 30 years and only 8.5 % are built in recent decades. According to municipality 

records for this region, 35.5 % of the buildings require urgent renovation or reinforcement. 

4.6.2.1. Building Types:

Five typical and distinct structural systems are identified in the region, namely; adobe, masonry, 

steel, reinforced concrete and timber. The middle-rise buildings are mainly constructed as 

concrete structures. From almost 40,000 residential buildings in the region only 34% have steel 

or concrete frame and the rest of the structures are either adobe or masonry, hence very 

vulnerable to earthquakes . In case of any future earthquake caused by the Ray Fault, 80% of 

residential buildings will be destroyed and 15-20% of the population will be killed in district-12.

The building structures shown in Fig 4.22 to 4.24 are samples of unreinforced masonry building 
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types, widely seen all over the district. Fig.4.25& 4.26 are samples of steel frame building types, 

usually built in past decade.

Figure 4.22: Unreinforced                   Figure 4.23: Brick Walls with        Figure 4.24: Brick Walls
Brick Walls                                             Wooden Beams                                  with Steel Beams

Figure 4.25: Simple Steel Frames, Figure 4.26: Simple Steel Frames,
without Bracing with Bracing

In the case of an earthquake, along with the danger of huge destruction due to old structures and 

poor quality building materials, district-12 is also very exposed to a widespread fire risk as a 

result of highly flammable goods in commercial parts, and hazardous facilities such as gas 

stations and gas valves throughout the dense urban structure. Although buildings’ age and 

materials are almost the same in all parts of the region, the vulnerability is so high around the 

commercial vicinity because of the impermeability of the blocks and existence of combustible 

goods in the Grand Bazaar and associated warehouses. 
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4.6.2.2. Historical Buildings:

District- 12 has several historical nodes and a large number of valuable buildings and remarkable 

street edges (Fig.4.32 ). Such historical heritage is not only important from an architectural point 

of view, but also represents the cultural heritage of the urban life in Tehran. Fig.4.27& Fig. 4.28

show Lalehzaar Avenue which is one of the most popular streets in Iran located in District-12. 

Lalehzaar once used to be the symbol of modernity and arts in Iran. Many theatres, restaurants, 

businesses, tailor shops, cinemas and well-known shops are located on this street. In the central

part of the district alone, 5000 buildings of historic and architectural merit have been identified.

This rich characteristic of the region offers potential capacity to draw attention and investment 

for revitalization and reconstruction to district-12. 

Figure 4.27: Lalehzaar Ave. in the Past Figure 4.28: Lalehzaar Ave. Today

Unfortunately most of these valuable buildings face demolition due to neglect. Despite the 

existence of a department named “Heritage Preservation Services” included within the planning 

department of the municipality, there still seems to be quite a disconnect between “Heritage 

Preservation Services” and key decisions with regards to development and broad planning across 

the district. So far only very few buildings have been officially placed on the “Must be 

Preserved” list. Therefore, a combination of under-valuing at the local level and pressures for 

new constructions at the city level has put heritage buildings in real danger of demolition.
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Figures 4.29 to 4.31: Deterioration of Historical Street Edges, District-12

Figure 4.32: Historical Zones in District-12
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4.6.2.3. Building Codes:

The city’s consultant for the earthquake study is the International Institute of Earthquake 

Engineering and Seismology (IIEES). A new code for earthquake-resistant planning and 

construction debuted only ten years ago in Tehran. Buildings built before this time are not 

confined by the new guidelines. Even for newly constructed buildings, a lack of enforcement 

proves a serious problem. Although currently there are no major regulations that incorporate

hazards into land use and planning processes, the municipality would consider the results of 

IIEES project to advance some regulations to cope with issues related to land use, urban planning 

and development.

4.6.3. Street Network 

In this research, the concept of street networks is presented in relation to disaster evacuation and 

debris problems. The total area of the street network in district-12 is 280 hectares (less than 18% 

of the region area), which is relatively insufficient considering the number of daily commuting to 

the area. Most of the streets in this region lie entirely within the traffic restriction zone (through 

which the personal vehicles are not allowed to commute from 6am to 5pm). The public transport 

system consists of metro, bus and taxi. Fig.4.33 shows the traffic patterns for the region. 
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Figure 4.33: Traffic Patterns in District-12

As can be seen in Fig.4.33 , a large area of district-12 is impermeable for cars, the streets of 

traditional neighborhood are extremely narrow (Fig.4.34), and are usually blocked by obstacles 

(Fig.4.36). Especially in the Bazaar, the passages are not wide enough even for collecting 

garbage or delivering goods, hence using trolleys is widespread in this area. Also there are high

volumes of motorcycle riders in the Bazaar and adjacent districts that cause several traffic 

hazards (Fig.4.35 ). From debris removal and fire relief perspectives, the narrow passages are 

considered to be a serious vulnerability concerning natural disasters in district-12



Figures 4.34 to 4.36: Narrow Passages, 

According to the author’s assessments, the ma

are deteriorated condition of buildings, 

not adequate for rapid evacuation and rescue in the event of a disaster

historical heritage of the region is considered as a very

attention to the area. Fig.4.

vulnerability/capacity against natural disasters in di

Figure 4.3

Although considerable research attention has been paid to different components of physical 

vulnerability, our current knowledge about the social aspects o
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: Narrow Passages, Large Number of Motorcycles, Passages Blocked by Obstacles

hor’s assessments, the main causes of the vulnerability to

of buildings, aging infrastructures, and the narrow passages which are 

evacuation and rescue in the event of a disaster in distri

historical heritage of the region is considered as a very-high capacity to draw investments and 

4.37 shows the micro analysis of the built environment for 

vulnerability/capacity against natural disasters in district-12.

ure 4.37: Micro Analysis of Built Environment, District-12, Tehran

Although considerable research attention has been paid to different components of physical 

vulnerability, our current knowledge about the social aspects of vulnerability and their impact on 

Passages Blocked by Obstacles
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infrastructures, and the narrow passages which are 

in district-12. The valuable 
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shows the micro analysis of the built environment for 
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Although considerable research attention has been paid to different components of physical 
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coping capacity and rising ability against natural disasters is not adequate

proposals for development interventions are appropriate to the needs and preferences of the 

population that live in the area under study, the next part of the thesis addresses

in order to detect its vulnerabilities and capacities in

Environment Analysis of District-12

Figures 4.38 to 4.40: The Grand Bazaar

Social vulnerabilities are largely ignored because of the difficulty in quantifying them. This also 

explains why social losses are normally neglected in post-disaster cost/loss estimation reports 

of the present chapter contributes towards this gap by developing 

(see chapters III&IV) for assessing the social vulnerability/capacity

A wide range of relevant data was extracted from 

analyzed to identify independent factors that might bear upon the vulnerability and adaptive 

12. In addition, primary data gathered through a questionnaire survey of 15

residents within the region identifies some characteristics which were not recorded in 
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vulnerability against natural disasters is always a function of the interaction between the physical 

and social factors.

Figure 4.41: Age Distribution of Population in District-12, Tehran

Due to its special characteristics, district-12 has been a center of attention for various classes of 

people. Based on the initial results of 2007 census, the approximate permanent population of the 

district is 360,000 people, 190,000 of them are male and 170,000 of them are female (Fig 4.41). 

There are 90,000 families in this district and the daily population consists of the residents (this is 

the population that live in the region permanently) and around 140,000 people who travel to the 

district as a result of the various businesses and services in the region. Density of population is 

166 people per hectare in off-peak periods. However, it increases five times this amount during 

the daytime. 

In every society, there are population groups more vulnerable than others in times of disaster. 

Generally, the very young, elderly and people who live with a disability are especially vulnerable 

in every society. Table 4.1 shows the age variation of permanent population of district-12 in 

comparison to the city and the country. Compared to Tehran’s children population, the high

percentage of children (0-14) in the region is a result of the immigration of families from villages

to the capital city. These new-comers (usually characterized by having more than 3 children, low 

income, unemployment and low levels of education), are identified as a main cause for a fast
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social change in district-12.As an example, the original residents of the region, living there for 

decades, are moving to other parts of the city. A literature review by Harris (1999) suggests that 

residents wishing to leave their neighborhood stemmed from an attempt to avoid social 

problems.  Via the questionnaire survey, the author evaluated the notion of satisfaction among 

the local residents in district-12. 

Table 4.1: Age Variation of the Population in District-12, Tehran and Iran

According to the results, from 52 permanent residents who filled the survey questionnaire, 37 

people (69%) declared they would leave the area to live elsewhere if giving the opportunity. For 

this group, the main reason to move from district-12 to elsewhere is a decline in their 

neighborhood due to growing violence, increase in the population of ethnic minorities, and 

neglected urban problems such as pollution. In contrast, intentions to remain in the 

neighbourhood are rooted in family ties and ownership of local businesses according to the 15 

people who said “No” to the mobility.

In the survey 96% of the150participants emphasized community violence as the main negative 

aspect of their community.  Violence was assigned to both physical and verbal which complies 

with social statistics around crime and violence in the capital city. Fig.4.42 compares violence 

distribution over all districts of Tehran and the highest rate belongs to district-12! Further

investigation into reasons behind this social problem is beyond the scope of this study. However,  

original residents have high tendencies to leave the area and those locals who succeed in leaving 

are most likely to be replaced by less affluent families, and as a result, the socioeconomic status 

and the desirability of the neighborhood may drop even further. 
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Figure 4.42: Severe Violence Rate (per 1 000) by District

4.7.2. Education and Risk Perception

People’s education and skills can significantly influence the community’s coping capacity. In the

literature attention has been paid to the relationship between community members’ knowledge 

level and processes necessary to respond to and recover from disasters (Paton and Johnston 

2001, Cutter et al. 2003). From a social perspective, it is assumed that higher education levels 

lead to willingness for social equity and better employment opportunities as well.  Those who are 

illiterate, and especially women, are considered to be more vulnerable groups within community. 

Table 4.2 shows the illiteracy distribution in district-12 of Tehran. As it can be seen in this table, 

about14.4% of the population are not able to read and write in district-12.

Table 4.2: Illiteracy Distribution in District-12
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Along with education, “risk perception” is also an important indicator of the capacity of 

individuals and communities against natural disasters (Pijawka et al. 1988). Some communities 

(or individuals) might underestimate risks of natural disaster. Some may choose to disregard the 

potential risks associated with disasters (such as earthquake), for a variety of reasons including 

tremendous fear. Risk judgments also are influenced by memories of past events and the 

imagined impact of future events (Grothmann and Reusswig 2006). 

In order to evaluate the risk perception in district-12, four questions were embedded in the 

questionnaires to find out participants’ concern level, knowledge and the measure of 

precautionary actions for each participant. The majority of participants (93.2%) reported they 

were somewhat concerned about the earthquake, while only 32 people (11.2%) believed they 

were very well prepared. Eleven people (9%) thought preparation was not necessary since if an 

earthquake happens, the capital will be destroyed entirely! Thirty two people (11.2%) had made 

changes to safeguard their home and stored supplies for a time of emergency, but they admitted 

that this situation does not extend to their work space. From 150 participants, only 53 (35.5%) 

correctly named some safe places inside and outside the buildings in case of an earthquake. 

These respondents mostly had higher levels of education.  

The findings from questionnaire investigations in district-12 indicate that people with a lower 

educational level are at higher risk of unpreparedness than people with a higher education. Also 

low knowledge about earthquakes was significantly associated with higher age groups. 

Fortunately it was understood through people’s comments that 95% of the participants believed 

much of the damage to physical assets and human lives could have been prevented if people had 

known more. It should be noted that these results are complicated, and associations found here 

might be confounded by the effect of other factors.

4.7.3. Social Networks

Memberships in community-based organizations, relationships of trust, and access to wider 

institutions in society play an important role in a community’s copying capacity against disasters 

(Carney 1998). Existence of such organizations, institutes and groups positively influences 

communities coping capacity in several ways.
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Existences of such active organizations can largely influence the community’s risk perception 

pre-disaster. Also collaboration between local action groups (resident action groups) or NGOs 

and local governments often act like a path to social equity. As an example, a large proportion of 

the aid allocated to an area may never reach the victims after a disaster. Reasons for this are 

varied. In developing countries, it is not uncommon for mediators to take advantage of a 

catastrophic event to see financial gain. Corruption on a political level and the vested interests of 

leaders or administrators can create a logjam for resources intended for people in need. The local 

organizations and NGOs can then become the basis for more interactive and responsive social 

systems that anticipate and respond to such high-risk groups in disasters.

According to the municipality’s records reviewed by the author, five major NGOs are active in 

district-12 of Tehran, including a “Street Kids” organization, an addicted population’s NGO, 

“MehrVista” group (cultural), “Ati” group (single woman organization) and an alcoholism NGO. 

Unfortunately no independent local group or active NGO was recognized in terms of disaster. 

Interestingly, nearly 16.6 % (25 people) of participants in the questionnaire survey did not know 

anything about the concept of the NGO!  Over 68% had never been a member of any NGOs or 

volunteered for any organizations.  Only 13 people (8.6 %) indicated that they were involved 

with local partnerships in the Grand Bazaar area. The author suggests that lack of active social 

networks and local groups is obvious in district-12 of Tehran. In the absence of locals being 

involved, inequality and social vulnerability is inevitable.

4.7.4. Satisfaction and Trust in Political Power

The level of political participation and trust in policies and activities of the local governments 

toward reduction of vulnerabilities is an important issue in coping capacity of a community. 

Within a vulnerability assessment process, the notion of “trust” has several dimensions. It varies 

from transparency, annual reports by the municipality, satisfaction of citizens with municipality 

services, lawfulness, responsiveness to residents’ complaints, and community participation (local 

elections). If levels of trust are low and the public is skeptical about the ability of governmental

agencies to manage related events, pressure will be increased and can lead to unwillingness to 

participate in or contribute to change. Trust may influence the extent to which individuals refuse 

to participate in various pre-disaster planning and adaptive strategies. 
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thing as poverty. As an example, dependency on a single resource and the exposure of this 

resource to the specific hazard is considered vulnerability.

Figures 4.44 to 4.46: Daily Jobs, District-12

According to “Statistical Centre of Iran- 2012”, 7.5% of the population is unemployed                

in district-12 of Tehran. Table 4.3 compares unemployment rates in district-12 and the city of 

Tehran.  Although unemployment records in the area is lower than the city, most of the people 

engage in daily paid labor jobs or other types of small-scale self-employment and do not have a 

fixed wage or any benefits such as insurance (Fig.4.44 to 4.46). From 150 participants in the 

questionnaire survey, 112 people (74.6%) stated that they are living on a single income resource.

Table 4.3: Unemployment Rates, District-12 and Tehran

The Grand Bazaar is located in heart of district-12, which is an important place of commerce for 

Tehran and Iran. Still district-12 is among the middle poor regions of Tehran from the average 

monthly income point of view (Fig.4.47). With a very high economical turnover, the Grand 

Bazaar has a major role in the political and economical life of the city; and the Grand Bazaar’s
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popularity for tourists makes it a potential attractor for investments on redevelopment and 

mitigation in the district. 

However, the historical conflict between the Bazaar and the state, a very monopolist structure of 

the Bazaar (controlled by wealthy and socially powerful groups of merchants); and lack of a 

proper tax collection system have led to a huge social inequity in the region. The wealthy and 

more influential classes simply chose to invest in their own capital for example purchasing a 

well-built home in safe location (North of Tehran) instead of investing to redevelop district 12.

In recent years, the Iranian economy has been in a tailspin, partly through the U.S sanctions to 

stop Iran’s nuclear enrichment. At the outset, the sanctions, including embargoes, asset freezes 

and travel bans, were targeted on the government, precisely to avoid harming Iranian civilians. 

But are the sanctions working as intended? As the questionnaire survey was being conducted in 

Tehran, the Iranian Rial dropped in value by about 40 percent (against the US dollar) in just one 

week, and as was observed by the author, the consequences for Iranian society are devastating. 

Iran’s prescription drug market is losing its ability to supply medicines needed by the population 

which is a very dangerous situation if an earthquake occurs in Tehran. 

Moreover, due to mismanagement by the country leaders with respect to control of inflation, 

people suffer from scarcity of basic goods. Employment is also hovering around 12 percent. In 

the Grand Bazaar, many smaller shopkeepers and industries with fewer reserves of capital were 

driven completely out of business, some wealthier entrepreneurs either stopped production 

altogether (in protest or to avoid producing at a loss), and/or trying to export what capital they 

still possessed out of the country, or actually moving abroad. Although the situation could not be 

described as a crisis at this point, the economic dangers that are emerging to challenge the 

population are growing fast.
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Figure 4.47: Average Monthly Income by Districts of Tehran

Those with a relatively low socio-economic status are therefore most likely to suffer (both 

physically and psychologically) during a natural disaster, and to encounter greater obstacles 

during the disaster response, recovery and reconstruction phases (Fothergill and Peek, 2004). 

Once again it should be noted that social vulnerability/capacity assessment is a multidimensional 

concept that helps to identify and develop those characteristics of individuals (and communities) 

that enable them to respond to and recover from natural hazards. By using the social 

vulnerability framework, mitigation efforts can be targeted at the most vulnerable groups or 

communities. Fig 4.48 shows the vulnerability/capacity micro analysis of social environment in 

district-12. 
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Figure 4.48: Micro Analysis of Social Environment, District-12, Tehran

As mentioned previously, long lasting communities, post-disaster, are best realized through deep 

connections with place and rich understanding of culture. Therefore local investigations were 

conducted in district-12 to identify cultural vulnerabilities and capacities. The results are being 

presented in the next part of the chapter. 

4.8. Cultural Analysis of District-12

The concept of fulfilling residents’ social and cultural needs is one of the famous principles in 

Persian traditional architecture (Pirniya, 2004; Vakili&Boussabaine, 2006). However, past

examples of the built spaces being reconstructed after a disaster in some parts of Iran are almost 

devoid of cultural meaning, leaning towards providing simply a physical and material meaning 

of space (Esfahani, 2004). This part of the chapter supports the idea that cultural values are 

critical in pre-planning for reconstruction of the communities. Pre-disaster planning should be as 

unique as the culture for which it is suggested. In this realm of investigations, the community 

members are the most eligible to translate nuances of their culture. As mentioned in previous 

sections of this thesis, to consider residents’ opinions of disaster a questionnaire survey was 

conducted with 150 randomly selected participants indistict-12.
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4.8.1. Architecture of the Traditional Neighborhoods

The cultural characteristics such as habits, practices, and predispositions of people in relation to 

their homes are the very reflections of a community’s cultural behaviors towards physical space. 

Therefore they are worth assessment as a part of every reconstruction and revitalization plan.

Here, I would like to emphasize that the quality of any reconstruction plan could be improved by 

providing qualified spaces to meet residents’ psychological values manifested by their cultural 

needs. To achieve this purpose, the rich spaces and overall atmosphere of district-12 are

described and analyzed from Persian traditional residential fabrics. The physical context in 

traditional homes emphasizes the cultural needs at two different levels:

1) Personal space and privacy requirements within the private and semi-private boundary 

2) Semi-public and public spaces related to the home environment (e.g., neighborhood 

communities surrounding the home).

Fig.4.49 illustrates the spatial hierarchical territories of Persian architecture, from private spaces 

(inside houses) to semiprivate and from semi-public spaces (blind alleys) to public spaces (main 

passage ways).

Figure 4.49: Spatial Hierarchy in Traditional Neighborhood Communities, District-12

Tavassoli (1998) describes how interlocking relationships occur in Persian traditional spaces

(Fig.4.49). The alley is considered as semi-private, semi-public space for neighbors. The alleys 

are joined together at one junction resembling a collective passage termed as “Gozar” (Fig.4.50). 

The duplication of several “Gozar”s further organizes several neighborhood communities. It 
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allows residents to establish a strong social relationship with each other and allows the inside of 

their houses to remain independent and private spaces. 

Figures 4.50: Gozar, District-12

However, recently constructed communities in district-12 suffer from chaotic and undisciplined 

arrangement of spaces bringing negative impact on the social relationships of its residents. The 

author posits that this missing feature of interval spaces contributes to the diminishing of the 

close relations among the neighbours. Some intermediate spaces are lost in recent reductionist 

design approaches, causing residents to develop familiarity with their living environment inward 

within the confinement of their homes (Esfahani, 2004). 

4.8.2. Cooperation and Social Responsibility

The sacred position of family and strong emotional ties in Persian culture is very important. Also 

the sense of cooperation and collaboration is greatly endeared by people living in traditional 

neighborhood communities in Iran. As explained earlier in section 4.8.1, the sense of cooperation 

is widely practiced by people in traditional districts, supported by a blind alley as a shared space 

between three or four neighbors (Fig 4.50 ). A part of social responsibility stems from the 

person’s sensitivity towards the quality of his/her living environment. This allows community 

members to be responsive to their neighbors’ situations and help them in their difficulties.
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When asked about their “neighborhood ties”, 63% of participants identified it as “strong”, 21% 

had “somehow strong” neighborhood relations and only 16% stated to have “not strong” ties 

with their neighbors. Twelve percent of the participants from the group of “not having strong 

neighbourhood ties” immigrated to district-12 within the last five years. It can be suggested that 

the neighborhood ties are quite strong in the area.  This trend of trust is even stronger in the 

Bazaar where shop owners leave their shops unattended, relying on their neighbors’ surveillance. 

Interestingly the questionnaire’s participants believe that it is neighbors (55 percent), friends (10 

percent), and relatives (18 percent) who will first come to help them in case of an earthquake, 

before other authorities – which shows the close relationship they maintain with these people, 

and lack of trust in authorities’ ability for disaster relief management. 

4.8.3. Place Attachment

District- 12, as the old city centre and a scene for historic and social events to take place, has a

rich physical and spatial character, and holds an important place in Tehranis’ collective memory 

formation. The atmosphere and shape of the traditional neighborhoods in the district, inevitably 

engage the residents to many open interactions in daily life. Residents would hold ceremonies 

like weddings where different households cooperate. Rituals and vow ceremonies by residents 

who had made vows to God would distribute free food to people in communal spaces. It is 

important to evaluate the notion of “place attachment” in pre-disaster assessments for its 

importance in retaining people in their communities and also encouraging people to engage with 

the community they live in and also participate in the process of planning to improve their 

communities.

It is really difficult to define place attachment in quantitative data. Therefore an open-ended 

question was asked to find out how the participants felt about district-12 and in what ways they 

were attached (or detached) to their community. This qualitative attempt provided the 

opportunity to explore how respondents talked about attachment in more depth, and to examine 

the factors that appeared to promote or inhibit the development of attachment in district-12. 
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Looking at the results from qualitative sample for district-12, from a group of 150, 48 

participants (32%) were “strongly attached”, 67 participants (48.6%) were  attached’, 14 

participants (9.3%) didn’t have emotional attachment to the region but believed district-12 is 

symbolically important, and finally 21 participants (14%)  indicated no kind of attachment to the 

area. For those who expressed “strong attachment” to the region, age and length of stay in the

neighbourhood seemed to have the greatest impacts. Older people and those who had lived in the 

area for longer had significantly higher levels of attachment. Among those who claimed some 

sort of attachment to the area, a high degree of familiarity and connection between neighbors 

(mostly permanent residents and Bazaaris) and seeing district-12 as the cultural heritage of the 

city (non-residents) were the main reasons of emotional attachment. Where respondents 

expressed low levels of attachment to their neighbourhood, problems of crime or insecurity were 

the most common reasons provided for this. Some people indicated that they had lived in a 

neighborhood for most of their life but, because of what they perceived as increases in crime and 

anti- social behavior, they no longer felt attached.

Considered as a cultural capacity for district-12, generally there is a relatively high sense of place 

attachment in the area. However, as discussed in section4.7.1 of this chapter, the notion of 

immigration of original residents from the area to the other parts of the city is highly increasing.

Due to social and environmental insecurity, and rapid changes in the district and neighborhoods 

form; collective memory and place attachment could not prevent constant population movement.

4.8 .4. Beliefs

In some situations, cultural beliefs are a factor for the members of a community to survive or 

recover more easily from the disaster. In other situations culture acts as a barrier for effective 

reconstruction plans after the disaster. Iranian society, especially when it comes to more 

traditional parts of the city, is at its roots religious with widespread acceptance of popular 

superstition. The belief that all events on earth are a reflection of superstitious powers is even 

perceived in daily conversation of people using the terms; “whatever God wants”. Astrology and 

other forms of foretelling and explaining events are widely accepted in Iran. 
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Considering natural disasters as an act of supremacy which is beyond human control may 

negatively affect the “self-image” and motivational/attitudinal of the individuals’ fighting spirit 

or inner desire to want to interfere. Believing in the ability of people to change and control the 

consequences of natural disasters is a key ingredient in establishing any successful endeavour for 

pre-disaster participatory planning. Usually those who believe they would have some measure of 

control over potential disaster damage are better prepared for its inevitability. Therefore, before 

people can be encouraged to learn or prepare for a future potential disaster, their perceptions on

the “controllability” of such a disaster will need to be modified (Lehman and Taylor 1987). 

When asked how strong the human’s control on preventing the consequence of a disaster is, 75 

people who participated in questionnaire survey in District-12 stated it as “strong”, 63 people as 

“somehow strong” and 12 participants did not respond. Fig.4.51 shows the micro analysis of the 

cultural vulnerability/capacity assessments against natural disasters in district-12.

Figure 4.51: Micro Analysis of Cultural Environment, District-12, Tehran

After evaluating these four important cultural attributes of district-12, it should be mentioned that 

there are many other factors which open the way for future detailed studies, determining a 

strategy to collect consensus-cased local knowledge is a key point. There are many techniques 

for collecting detailed local knowledge from community people, including but not limited to: 

public forums, planning workshops, interactive displays and many more. Careful consideration 

must be given to the selected method to ensure that it fits the community in question. 
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Understanding culture by only studying the surface level manifestation cannot be successful as 

people may claim one but the actual underling belief can be different! Applying a questionnaire 

in cultural investigation may not be the best method since people like to promote or possess 

espoused cultural beliefs, whereas actual beliefs are manifested through one’s unconscious 

behaviour (Schein, 2004).  Instead, participatory work and trust-making activities are suggested 

for deeper and more telling culture evaluation, though they were not exercised for the present

research due to scope and manageability reasons. 

4.9. Relationship View Analysis 

As mentioned in previous chapters, the nature of pre-disaster planning requires a multi-faceted 

approach that analyses all relevant vulnerabilities and capacities which exist in a specific 

boundary. Four inter-related categories including: natural, built, social, and cultural environment 

were separately investigated. The next level is to find out some major relationships among the 

recognized elements of each category. The links can be between elements within the same 

category or between elements of one category and the others.  The red links represent a kind of 

relationship which leads to escalation or development of a vulnerability element whereas the 

blue links stand for a type of relationship which decrease or heal a vulnerability area. A two-way 

arrow means a two-way impact while one-way arrows communicate impact from one element to 

another.

4.9.1. Relationship View: Built & Natural Environments

As it can be seen in Fig.4.52 , “narrow passages” and “high number of old buildings” are 

recognized as the most vulnerable elements of the built environment in case of an earthquake or 

a widespread fire in district-12. Population evacuation and debris removal would be a huge 

problem with the current network of narrow passages in an earthquake scenario. Most of these 

passages are not wide enough for vehicles to pass, which is an obstacle to firefighting process. 

Old infrastructures will not only be damaged easily in an earthquake scenario but also increase 

the risk of fires due to electrical faults. Considering the critical role of open spaces in earthquake 

recovery, the region suffers from lack of enough quantities of open space required for refuge in 

times of need. Finally, due to high density of buildings, more people are in danger of being 

injured or killed if an earthquake or fire occurs.
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Figure 4.52: Relation Analysis of Built and Natural Environments, District-12, Tehran

4.9.2. Relationship View: Built & Social Environments

Figure.4.53 shows the links between indicators from built environment and elements of social 

realm. The old and low rent buildings in district-12 are occupied by low-income immigrants, 

drug-addicted and felonious people, which are main causes for original population mobility (see 

sections 4.7.1 & 4.8.3 of this chapter). Both of these vulnerability elements increase the domestic 

violence rate in the region, which itself leads to more immigration from the area to other parts of 

the city. Social networks have significant and substantial effects on risk perceptions and the 

adoption of new behaviors in communities. Obvious lack of such networks is perceived in 

district-12 and might be a reason behind the low risk perception in the region. On the other hand, 

the Grand Bazaar and the rich historical heritage of the district, have absolute potential to attract

investment for undertaking the actions needed to regenerate and renovate the region. 
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Figure 4.53: Relation Analysis of Built and Social Environments, District-12, Tehran

4.9.3. Relationship View: Built & Cultural Environments

As it can be seen in Fig.4.54, historical heritage of the region is considered as a capacity to 

strengthen the neighborhood ties and heighten place attachment. Emotional bonds with the 

community are produced not only through individual memories and experiences, but also 

historical heritage and cultural landscapes shed light on community-level attachments by 

revealing the importance of shared identity (Umemoto, 2001). Historical structures and urban 

landscape house the “public past” of many different groups and carry shared meanings, and

therefore have the capacity to bring investments in time and money to the region. Those who are 

more attached to their neighborhoods also interact more with neighbors and watch over their 



95

communities. Such activities stem from, and also create, further social cohesion, no matter how 

diverse the community members might be (Brown 2003). 

Figure 4.54: Relation Analysis of Built and Cultural Environments, District-12, Tehran

4.9.4. Relationship View: Social& Cultural Environments

Social environments are always deeply connected to the culture though these connections are of 

an intangible nature. Therefore, they should never be regarded as separate categories in pre-

disaster assessments. In Fig.4.55 some of their reactions upon each other are being shown for 

district-12.  The traditional architecture of semi-public spaces creates an extension for stronger 

neighborhood ties and strong neighborhood ties are one of the reasons driving place attachment. 

Therefore, along with improving the urban life quality in the community, all of these cultural 

elements can be properly used to prevent original residents from moving to other parts of the 
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city. Furthermore, gleaned from questionnaire survey’s results, the existence of the Grand Bazaar 

is a major part of participants’ historical common memory.

Figure 4.55: Relation Analysis of Social and Cultural Environments, District-12, Tehran

In contrary, the high rate of violence in district-12 is diminishing the place attachment and 

causing population mobility. It’s also useful to remember that the spread of beliefs in superstition 

in Iran, rooted in culture (and partially in attempts of Islamic state officials), may negatively 

affect the level of risk perception among the residents. As an example, an Iranian cleric “Hojatol

eslam Kazem Sedighi” has announced that “adultery increases the risk of earthquakes”, which 

caused a group of Iranian-born academics based in the United States and in Europe to address the 

UN secretary Ban Ki-moon in an open letter to warn of the spread of superstition in Iran by state 

officials.



97

4.10. Macro View Analysis, District-12

Now that the basic elements of the framework have been specified, the full schema of the 

vulnerability/capacity assessments for district-12 of Tehran is presented in Fig.4.56. The 

framework gives a macro view of the main vulnerability/capacity elements in district-12 and 

emphasizes on the complex links which connect elements to one another.

As can be concluded from the conceptual framework for vulnerability/capacity assessments of 

district-12 (Fig.4.56), in all three realms of built, social, and cultural environments the most 

potential capacities are related to the rich historical heritage of the region. The considerable 

numbers of historical nodes, the Grand Bazaar, and the traditional architecture of the region have 

the potential to inspire required developments in district-12 in order to reduce the impacts of 

future natural disasters. Yet, the sole preservation of buildings and monuments cannot save 

district-12. Any planning attempt must be an integrated approach not only for preservation and 

development of the physical space building, but to improve the living conditions of the 

inhabitants, and economic viability. In the last part of the chapter, applicability of the presented 

framework is discussed for several groups of stakeholders including: politicians, disaster 

workers, NGOs, planners, and local residents. 
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Figure 4.56: Conceptual Framework for Pre-Disaster Vulnerability/Capacity Assessments, District-12, Tehran

4.11. Applicability of the Proposed Framework for Various Stakeholders:

The success of a reconstruction/redevelopment strategy within a hazardous context depends on 

the innovative thinking and organization of many different groups in local, national and 

international level. The vulnerability/capacity analysis plays an important role in helping to 

determine each group’s responsibility. The contribution and cooperation of all the mentioned

groups are necessary since they all speak to unique areas in process of formulating a 

redevelopment/ reconstruction strategy base upon local strengths and weaknesses. 
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4.11.1. Politicians

Tehran’s government has had a long history of weak support for planning and strong support for 

encouraging intensive development in areas exposed to natural hazards. The governmentally

supported mitigation plans tend to be driven by assessments during the disaster recovery period 

rather than before the event. As a result, mitigation efforts have been most often not based on 

clear and consistent priorities. The presented framework (and the similar studies) can help 

politicians to play a stronger role to encourage or require pre-disaster local planning for post-

disaster recovery and mitigation. The presented framework maps the complexity of the situation 

before it actually happens. As a result it helps politicians to develop more appropriate strategies 

due to pre-disaster stability, and more opportunities to invoke both professional judgment and 

local ecological knowledge.

4.11.2. Disaster Workers

There are complexities in cross-cultural relief/recovery process, especially if disaster workers 

and affected people belong to contrasting worldviews and lifestyles. To help those who are 

affected by disaster, one must know who they are and what they need. For a successful disaster 

recovery, relief workers and affected people should work together and should understand the 

complex nature of the task. However, the post-disaster emergency situation is not generally a

good time for imposition of in-depth investigation for the different aspects of this complexity.

The pre-disaster vulnerability/capacity assessments provide an excellent summary review of 

community factors that should be considered in disasters, and are particularly useful in 

development of training materials and response strategies that consider identification of culture 

brokers and evaluation of social organizations of the community. Also, regarding the disaster 

workers, existence of such pre-disaster analysis may ease the difficulties of working in a stressful 

event in a strange setting in which accepted assumptions and practices may be challenged. 

4.11.3. NGOs

The strengthening of networks among disaster experts, managers, planners and locals is greatly 

needed for any successful mitigation, recovery and reconstruction process. The interdisciplinary 
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nature of suggested vulnerability/capacity assessments helps to link all agencies and experts 

working on disaster in order to derive the regional best practices and coping mechanisms.

The network of these institutions and organizations will create a common platform and enable 

them to capture, organise, share and reuse the knowledge generated in the pre-disaster 

assessments. This will also enhance the chance to develop further educational programmes to 

disseminate public knowledge on disaster risk and prepetition actions. 

4.11.4. Planners

While visions of rebuilt communities can generate inspiration for a better future and raise the 

level of discussion, the best results will only come from a good planning process that is sensitive 

to the needs and aspirations of those affected by plans. Restoring critical infrastructure and 

preserving and rebuilding a city’s urban architectural fabric are critical, but efforts must also be 

made to repair a community’s vulnerable social/cultural fabric.

The presented framework can help the planners to make full use of local knowledge and 

capacities which will more effectively improve the safety and life quality of their communities.

Through deployment of the proposed integrated framework, it is possible for planners to 

envision, create and construct more responsive, adaptable, appropriate and long-lasting

communities.

4.11.5. Local Residents

Post-disaster planning process if devoid of local involvement usually become dominated by

experts like professional planners. As a result, the conditions imposed on developments by 

externally driven plans do not benefit from local knowledge and may be inconsistent with local 

values, needs, and customs.

As a democratic right, citizens are to be involved in decisions and plans that will affect them. 

Pre-disaster vulnerability/capacity assessments help the local residents to more likely track plan 

implementation efforts in their communities. Furthermore, early involvement of the local 
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residents in planning process generates increased commitment and a sense of ownership and 

control over the planning proposals. 

In a successful practice, revitalization should involve a dialogue with many actors at varying 

levels of the community, a true cooperation among planners, technicians and holders of 

traditional knowledge. Decentralization, democratization and strengthening the locals’

participation pave the way to a planning model which is responding to the needs and aspirations 

of the inhabitants. Any suggestion or planning must take into account the local situation and 

resources which identified in vulnerability/capacity assessments. Although there is no single or 

“best” solution even for seemingly similar problems, lessons should be learned from the 

experience of different communities around the world, not only the good practices but also the 

failures.



102

Chapter V: Conclusion and Suggestions for Future Research

Figures 5.1 to 5.3: Towards a New Beginning 

“An idea is a point of departure. As soon as you elaborate it,
It becomes transformed by thought”

Pablo Picasso

Much of the immediate post-disaster recovery processes are determined by assessment of only 

physical loss and therefore lack elements which have a non- physical nature, but are nonetheless 

critically important. To conduct a balanced multi-dimensional response post-disaster, the 

researcher generated an integrated framework which critically assesses community 

vulnerabilities and local capacities against natural disasters before such events transpire. The pre-

disaster vulnerability-capacity assessments in this study are conducted across four distinct levels 

including: natural, built, social, and cultural. The framework also evaluates the interactions 

between these levels and how such interactions can act as a whole at the community level. 

The presented framework is not prescriptive but provides the broad classes of components and 

linkages, attempting to draw a holistic picture of the complexity and interactions among the 

previously noted categories. Furthermore, the objective of the framework is to effectively and 

efficiently “adapt” to the complexity of different scales and different places.  The systematic 

qualities of the framework remains open, meaning it will be flexible to be used in different 

situations and by different users. Also as a significant benefit, the cultural factor gives the 

framework a place-based character. It has been established that designing culturally is a highly 
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involved process. No two communities are the same, and successful rebuilding requires locally 

driven information.

The framework was then applied over an analytic (research) and synthetic (design) process in 

district-12 of Tehran, particularly aimed to test if the framework is flexible enough to allow 

adjustments required in different cultural contexts. In working towards assessments of 

vulnerability/capacity in district-12, the limited availability and difficulty in accessing local data 

proved the most serious limitations of this study. Even quality spatial data always requires 

considerable preparatory work before use.

The easy availability of a large number of databases and complex Geographical Information 

Systems has facilitated analyses of risk at larger scales. The problem is that community 

vulnerability is defined and measured by such data (such as census data) because they are 

accessible, and not because these databases encapsulate vulnerability especially in terms of 

social and cultural attributes. The available databases are also subject to many problems, such as 

difficulties associated with scale, data decay, and particular weightings given to indicators. These 

limitations emphasize the importance of using local knowledge and undertaking participatory 

planning. It is essential that areas identified as possibly having a high level of vulnerability be 

investigated in detail through local surveys and discussions with community leaders and key 

informants to gain a thorough and accurate understanding of the nature and extent of 

vulnerability.

5.1. Deployment of the Framework in Communities

In this section, a summary is presented to show how the framework would be generally applied 

and deployed in a given case. Pre-planning for natural disasters take place in relatively stress-

free environment (compared to post-disaster planning). Therefore the sequence and quality of the 

process is more important than the timeframe each step might require. The concept of timeframe 

in this type of planning is more relative than absolute, and varies from case to case. 
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Step 1: To identify and analyze those hazards which affect the study area 

The first step logically involves an accurate identification and definition of the natural hazards 

that affect the area. We need a clear understanding of the type and extent of the potential impacts 

of hazards on communities to make decisions about which mitigation actions should be 

undertaken. At a minimum, the major natural hazards should be described in terms of 

probability, frequency, magnitude and distribution. The identification must be as site-specific as 

possible, describing what areas are likely to be affected by what hazards and in what ways. 

Step 2: To draw conclusions about the most vulnerable factors to natural disasters and the most 

prominent capacities in realms of built, social, and cultural environments. 

The foregoing vulnerability/capacity studies will enable planners and policy-makers to articulate 

a level of awareness with regards to the natural hazards. Plan makers can come to sound 

conclusions as to which hazards should be addressed and can determine the most optimum 

solution that could or should be applied given the vulnerability of the area and the capability of 

the government to respond. 

Step 3: To identify the connections among various vulnerability and capacity factors in the 

community under study. 

The Framework emphasizes the appropriate role of the assessments as baseline surveys for 

developing program initiatives, identifying resources and providing an informed basis for 

developing the interdisciplinary cooperation among various organizations in the community. 

This study is not the plan itself, but establishes both a common point of departure and the bounds 

within which interdisciplinary plans can be formulated, debated and decided upon.

5.2. Implementation, Politics & Ethics

There are many steps and considerations to achieving a successful pre-disaster development 

initiative. Developing a pre-disaster framework only begins the process of sustainable disaster 

reduction. Implementation depends on identifying and mobilizing resources. Development or 

endorsement of a pre-disaster plan by governments - local, national and international - is the 

critical step. 
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Figure 5.4: Involvement and cooperation among variety of Governmental Levels  

The proposed framework gives a general understanding of the most vulnerable factors in the 

community which need immediate improvements. The next step would be to have governments 

recognize these difficulties in local/national/international levels. The true implementation of the 

proposed framework strongly depends on cooperation and openness of the governments toward 

facilitating the interdisciplinary process of pre-disaster planning. On the other hand, political 

narrow agenda and barrier building may become the largest obstacles to the successful process of 

pre-planning.  

A cost-benefit analysis of required developments, if added to community-based pre-disaster 

assessments, is a means of weighing the effectiveness of various suggested options. Potential 

sources and methods of funding must be identified through the plan development. Some sources 

of funding for mitigation investments include: public sources of funding, both from annual 

budgets and from longer-term investment budgets; international funding sources; private sector 

investment, both for private sector activities and donations; and even household investments in 

mitigation.

In case of Tehran's district-12, the Iran's National government policies are yet to incorporate 

concerns about investing on an integrated pre-disaster plan. The funding mechanisms for the 

disaster management needs reappraisal since resource constraints proved to be a formidable 

barrier for local governments to integrate disaster prevention and mitigation measures into 

development planning.
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As an effective practice, a pre-disaster planning exercise can incorporate both government and 

private organizations. The private-public partnership for disaster mitigation integrates the 

financial resources and regulatory role of the government with the activism and resources of civil 

society organizations together with the private sector. Such plans benefit from the pressure that 

each side feels to meet public commitments towards a plan of action.  A private-public plan can

help foster communication between public and private sectors and increase political support for 

investments in pre-planning assessments.

Citizen input processes are also essential. Public participation involves including citizen groups 

in developing the framework from the beginning. This approach will help to guarantee that the 

public is knowledgeable of and committed to the strategy. Some members of the public may 

even be able to assist with data collection and plan writing, making the planning process more 

efficient and reflective of local concerns. While government officials will make final policy 

decisions, citizen participation is designed to give the public the opportunity to voice their views 

on policy items. Early public participation, especially in the form of public workshops, increases 

the public's awareness and local demands for mitigation actions from governments. By involving 

those who will be most affected by the planning, the government will ensure a more realistic 

products that will have much better chances of being adopted and implemented.

Finally, well-documented results from local assessments can be stored as a communally-

accessible database in community centers and municipalities. Together with recognised good 

practices and the lessons learned, such databases would then have potential to play valuable roles 

in disaster vulnerability (and adaptive capacity) studies and subsequent planning. This provides 

an initial knowledge base for use by local, national, and international officials both before and 

following a disaster. This also could be one particularly useful way to improve the exchange of 

information between academics, politicians, and planners. 
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Some additional points should be mentioned which are not particularly illuminated in this 

framework:

• Vulnerability assessments have a fourth dimension. There is an essential need to update 

the assessments frequently since factors change over time. Depending on the location of 

study, the speed of change may vary which opens the door for further research.  

• As the scale of application increases, the examined factors become less precisely 

defined. The proposed scale for the present framework is the community scale, but one 

can still assess both disaster vulnerability and capacity potential at any level (e.g. block 

to city). In fact, there are interactions among different scales as well. For instance, 

smaller political units are affected by policies and political events at regional, national 

and international levels which need to be more rigorously investigated.

• The weighting criteria in the present framework needs to be regarded as somewhat 

relative since assigning weights to different factors is inherently a subjective (yet 

informed) process, and the observations and judgments involved may vary from expert to 

expert. 

Natural disasters are complex phenomena, the causes of which lie to some extent in human 

behaviour that creates vulnerable communities. In order to reduce vulnerability and thereby 

mitigate the risk of disasters, it is important to consider underlying values, particularly with 

respect to how people view and interact with the natural world. Our worsening relationship with 

the natural world relates to natural disasters in two ways. Firstly, humans tend to deal with 

natural hazards by either ignoring them (for example, by building in flood plains) or by 

transferring risk to future generations by designing vulnerable systems or communities that will 

eventually suffer a disaster.

It is important to keep in mind that our decisions have important consequences, and that we must 

not separate disaster prevention from ethics, culture and the broader social and environmental 

systems that sustain us. Moreover, increased resilience means expanding the boundaries of what 

we value. This cannot be done solely by implementing new policies, standards or laws, though
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those tools are extremely important, it can be advanced by the interchange of ideas and 

experience by people who care and work with hazards issues.  Such a discussion requires cultural 

change and the development of a more cohesive inter-disciplinary community. 

With this challenge, developing robust solutions requires proper identification of all the factors 

involved. The more comprehensively those factors are defined and the more accurately they are 

evaluated, insofar as to how one factor relates to another, the more likely an ideal solution 

becomes. Providing built solutions that account only for proper sheltering from devastating post-

disaster conditions is merely adequate. It must be acknowledged that buildings, neighbourhoods, 

and cities are vehicles for not only survival but for harnessing our creative abilities and retaining 

and reinforcing our unique cultures.

Pre-disaster planning is not only an important opportunity to address disasters but far more 

critically stands as an ethical obligation transcending national boundaries, to lessen human 

suffering. It is up to each one of us to contribute to the lessening and ideally eradication of the 

great dangers that are present within so many people’s lives. It is only through wider dialogue 

that collectively we can hope to evolve a broader, ecological, and ethical approach to disaster 

mitigation by moving our sights towards the greater whole.
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Appendix A: The Questionnaire

1- Do you live in district-12?
Yes
No
If your answer is “No” please jump to question 3

2- Would you leave district-12 to live in other parts of the city if you had the chance?
Yes
No
If your answer is “No” please jump to question 4

3-How important is each of the following factors in formation of your decision to leave the 
district?

Factors Very 
Important

Partially 
Important

Not 
Important

Old Buildings
Immigration of new people to the district
Lack of resources
Violence

Other reasons: (Please explain briefly)

4-Are you concerned about natural disasters?
Yes
No

5-In case of an earthquake, do you know where the safest place is if you are indoors?
Yes
No
Explain: …………………………………….

6-In case of an earthquake, do you know where the safest place is if you are outdoors?
Yes
No
Explain: …………………………………….

7-Do you keep some emergency supports (food, water and medical aid at home or work) to use 
in case of a disaster?
Yes
No
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8-Do you believe that the national/local authorities are being successful in reducing vulnerability 
against natural disasters?
Yes
No
Have no idea

9-Do you believe that the national/local authorities can effectively help you recover and rebuilt if 
a disaster happens?
Yes
No
Have no idea

10-How many income resources you have?
One
More than one
Currently nothing
Prefer not to answer

11-Do you know any social networks or active groups in your community working in relation to 
vulnerability reduction or disaster relief?
Yes
No
Describe:………………………………..

12-How strong is your relationship with your neighbors?
Strong
Somehow strong
Not strong
N/A

13-Do you believe you would get assistance from your neighbors if a disaster happens?
Yes
No
Have no idea

14-How strong is the human’s control on preventing the consequence of a disaster?
Strong
Somehow strong
Not strong

15-Are there any other points or ideas you have in regard to district-12, disaster preparation, and 
my research?
Please explain: ……………………………
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Appendix B: A Summary of the Survey Results

Between February-March 2013, 150 Tehran’s residents completed the questionnaires in District-

12 of Tehran. The sample consisted of 150 people. The participants were randomly selected from 

streets, households, and businesses in district-12. The results, covered under a confidentiality 

agreement, were used within the field research component of the present study.

The overall demographics of the participants are presented here:

Of the all participants, 90 people (60%) were aged 18-45 years old, 60 people (40%) were above 

45 years old, and the ratio of male to female was nearly 1:1. In addition, 68 people (45%) had 

received education lower than high school and 45 people (30%) were single. Furthermore, 127 

people (84.6%) of the participants have had never faced an earthquake (at least once) in the past 

and only 63 (42%) of them had been living in Tehran for more than ten years.

Question 1: 

From 150 participants, 52 (34.6%) people said yes to this question. Therefore, almost thirty four 

percent of the participants were permanent residents of District-12.

Question 2& 3:

From 52 permanent residents who filled the survey questionnaire, 37 people (69%) declared they 

would leave the area to live elsewhere if there is an opportunity to. For this group, the main 

reason to move from district-12 to elsewhere is a decline in their neighborhood due to growing 

violence, increase in the population of ethnic minorities, and neglected urban problems such as 

pollution. In contrast, intentions to remain in the neighborhood root in family ties and ownership 

of local businesses according to the 15 people who said “No” to the mobility.

In order to evaluate the risk perception in district-12, four questions were embedded in the 

questionnaires to find out participants’ concern level, knowledge and the measure of 

precautionary actions for each participant.



Question 4:

The majority of participants (93.2%) reported they were somewhat concerned about the 

earthquake

Question 5& 6: 

From 150 participants, only 53 (35.5%) c

buildings in case of an earthquake. Th

Question 7:

Eleven people (9%) thought preparation was not necessary since if an earthquake happens, the 

capital will be destroyed entirely! 

their home and stored supplies for a time of emergency, but they admitted that this situation 

not extend to their work space.

future disasters neither at their homes, nor at workplace.  

Question 8&9: 

In order to evaluate overall satisfaction and level of trust with the national/local government in 

district-12, participants in the 

in the government’s ability to mitigate for or respond to the disasters resulting from earthquake. 

“0” for no trust and “5” for absolute trust; 

evaluation of the questionnaires (150 participants). 

Over all, the level of confidence was quite low. It was indicated by some of the participants that 

the government is consistent in not maintaining its promises and that oral statements or p

are often employed by politicians

carrying out what they have stated.
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of participants (93.2%) reported they were somewhat concerned about the 

From 150 participants, only 53 (35.5%) correctly named some safe places inside and outside the 

buildings in case of an earthquake. These respondents mostly had higher levels of education

people (9%) thought preparation was not necessary since if an earthquake happens, the 

pital will be destroyed entirely! Thirty two people (11.2%) had made changes to safeguard 

their home and stored supplies for a time of emergency, but they admitted that this situation 

their work space. The rest of participants (71.3%) were not very well prepared

neither at their homes, nor at workplace.  

In order to evaluate overall satisfaction and level of trust with the national/local government in 

questionnaire survey were asked how much confidence they have 

in the government’s ability to mitigate for or respond to the disasters resulting from earthquake. 

“0” for no trust and “5” for absolute trust; the following graph presents the results from 

tionnaires (150 participants). 

Trust in Government, Distict-12

Over all, the level of confidence was quite low. It was indicated by some of the participants that 

the government is consistent in not maintaining its promises and that oral statements or p

e often employed by politicians just to secure some kind of advantage, with no 

stated.

of participants (93.2%) reported they were somewhat concerned about the 

orrectly named some safe places inside and outside the 

higher levels of education.

people (9%) thought preparation was not necessary since if an earthquake happens, the 

people (11.2%) had made changes to safeguard 

their home and stored supplies for a time of emergency, but they admitted that this situation does

not very well prepared for 

In order to evaluate overall satisfaction and level of trust with the national/local government in 

ey were asked how much confidence they have 

in the government’s ability to mitigate for or respond to the disasters resulting from earthquake. 

presents the results from 

Over all, the level of confidence was quite low. It was indicated by some of the participants that 

the government is consistent in not maintaining its promises and that oral statements or promises 

some kind of advantage, with no true intention of 
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Question 10:

Although unemployment records in the area is lower than the city, most of the people engage in 

daily paid labor jobs or other types of small-scale self-employment and do not have a fixed wage 

or any benefits such as insurance. From 150 participants in the questionnaire survey, 112 people 

(74.6%) stated that they are living on a single income resource.

Question 11:

Interestingly, nearly 16.6 % (25 people) of participants in the questionnaire survey did not know 

anything about the concept of the NGO!  Over 68% had never been a member of any NGOs or 

volunteered for any organizations.  Only 13 people (8.6 %) indicated that they were involved 

with local partnerships in the Grand Bazaar area.

Question 12:

When asked about their “neighborhood ties”, 94 participants (63%) identified it as “strong”, 31 

people (21%) had “somehow strong” neighborhood relations and only 24 people (16%) stated to 

have “not strong” ties with their neighbors. Twelve percent of the participants from the group of 

“not having strong neighbourhood ties” immigrated to district-12 within the last five years. It can 

be suggested that the neighborhood ties are quite strong in the area.  This trend of trust is even 

stronger in the Bazaar where shop owners leave their shops unattended, relying on their 

neighbors’ surveillance. 

Question 13:

Interestingly the questionnaire’s participants believe that it is neighbors (55%), friends (10 %), 

and relatives (18%) who will first come to help them in case of an earthquake, before other 

authorities – which shows the close relationship they maintain with these people, and lack of 

trust in authorities’ ability for disaster relief management. 

Question 14:

When asked how strong the human’s control on preventing the consequence of a disaster is, 75 

people (50%) who participated in questionnaire survey in District-12 stated it as “strong”, 63 

people (42%) as “somehow strong” and 12 participants (8%) did not respond.
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Question 15:

The results of this open question were analyzed by author’s judgment and if related to the scope 

of this study, were embedded in the text.

The findings from questionnaire investigations in district-12 indicate that people with a lower 

educational level are at higher risk of unpreparedness than people with a higher education. Also 

low knowledge about earthquakes was significantly associated with higher age groups. 

Fortunately it was understood through people’s comments that ninety-five percent of the 

participants believed much of the damage to physical assets and human lives could have been 

prevented if people had known more. It should be noted that these results are complicated, and

associations found here might be confounded by the effect of other factors.


