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ABSTRACT 

Nowadays, considering the unexampled urban population growth, natural disasters prevention and control 

especially earthquake and increasing urban resilience are among main challenges in urban management. 

Urban resilience stands for the ability of attracting and reorganizing the changes resulted from disorders, 

stabilizing the city and building capacity. In this research we aimed to recognize and prioritize factors 

which can affect resilience of the Ahvaz city. AHP was used as research method and MATLAB also was 

used to analyze data. Results showed that two out of four effective factors on urban resilience namely 

spatial-physical and social resilience have higher ranks in conducted measurements, while Economic and 

institutional resilience are twofactors with lower ranks. In addition, findings of this research can be 

helpful in empowering the city and decreasing the damages and losses. 
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INTRODUCTION 

Many cities around the world are with long history in accepting residents and ongoing urban life 

considering the fact that they always have been forced to adapt to unstable conditions of surrounding 

environment. In addition, there were some other cities that become less important today. In other words, 

some cities have been better able to adapt well to unexpected events such as earthquake, something that is 

called “urban resilience” by analysts. Urban resilience addresses issues related to communities, systems 

which support the communities and their various functions in physical, natural and economic 

environments. Popularity of this term as a framework is rooted in a concept which can be easily related to 

different stages of crisis and disaster management (Davis & Izadkhah, 2006).  

Moreover, resilient city is a stable network of physical systems and human communities. Physical 

systems are natural or constructed components of cities including roads, buildings, infrastructures, 

communication facilities, energy supply infrastructures, geographical features, soil and water tracks and 

so. Overall, physical systems are considered as body of a city (bones, muscles, arteries …) which should 

have ability to continue and maintain their function when disasters happen (Godschalk, 2003).  

Resilience against threats is explained as: recognizing the way through which social, economic, 

institutional, political and administrative capacities and urban communities’ influence on increasing the 

resilience and identifying different aspects of resilience in cities. Type of approach to resilience issue and 

the way of analyzing it play key role in recognizing the resilience of current situation and its causes from 

one hand  and  decreasing  hazard policies and measures affect hazard and manner of facing with from the 

other hand. So that, determining the relationship between resilience with hazard and its decreasing is of 

great importance considering the emphasis of such analysis on resilience and the results that it will bring. 

Hence, this paper aims to identify and prioritize factors that can influence urban resilience.  

Discussing the Urban Resilience Concept  

Disasters have occurred in recent years showed that communities and people have become increasingly 

sensitive as well as hazards that also have increased. However, sensitivity and hazard mitigation often are 

ignored until after disaster occurrence. When hazards and uncertainties are developing, resilience is 

introduced as facing with disorders, unexpected changes and unprecedented event (Michel, 2012). The 

concept of resilience has been translated as the ability to recovery, quick improvement, change, feasibility 

and also flexible property. There are many discussions about the origin of resilience world. Some is 

related to biological area and others belong to physics. Until now various and different definitions have 
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been stated for resilience, but due to its extensive usage in different sciences, there is still lack of a 

comprehensive definition for resilience. Some are described as follows: 

In nationality terms (1999), resilience is defined society’s resistibility against harsh natural events without 

being undergone damage, production failure or lower quality of life and receiving high cash money 

abroad. Patton and Johnson (2003) have defined resilience as a means to measure how people and society 

function in collaboration with changed reality and harshness of new facility. 

According to Pandel et al., (2007), an individual, society, ecosystem, or city that endure hazard and 

pressure more, they can return back to normal condition more quickly or change their status in a new way. 

Given the aforementioned cases, we have to consider the following definition for resilience: 

1. Resilience is dynamic and inherent characteristic of a society and it exists at the whole 

community. 

2. Compatibility and adaptation to current status is regarded the main core of resilience. 

3. Resilience should help society’s recovery. 

4. Resilience should be performed in a way that provides correct prediction on the ability of society 

to recover condition as adversities occur (Soheili et al., 2012). 

In summary, resilience is introduced in the society as worldly ideal at organizational, individual and 

social level however it requires combined multiple cases to actually endure against disasters that 

apparently contrast (Godschalk, 2003). Resilient cities are referred to prepared cities. In unexpected 

condition, a resilient city quickly responds, it performs measures if required, and it continues its normal 

trend despite of uncomfortable and bad condition. Resilience involves greater ability to return normal 

condition caused by shock in long term and the ability to adapt subtle changes over time (Clark et al., 

2010). Resilient city is a city with the following components: Durability, compatibility, readiness, 

stability and strength. In fact Godschalk (2003) believed that resilient system should contains a diversity 

of functional components meaning when one part is faced with failure, the whole system encounters 

problem (frequency); on the other hand, there are a number of functional components to protect system 

against various threats.  

The resilient system is able to be independently controlled with no need from out of system (internal 

independence) and it has to strongly resist against attack or other applied forces from outside to the 

system (strength), system’s component are integrated in a way that support each other (correlation) and 

needed flexibility to gain experience against a new change (compatibility). Moreover, stable system 

efficiently provides numerous opportunity and incentive for cooperation at extensive level. 

Commonly, the ultimate objective is to develop resilient cities by reducing or removing urban hazards 

which include some actions ranging from construction engineering and building codes to land use 

planning and asset acquisition. Such cities would be able to resist against severe shocks without 

permanent damage or disturbance. Hazard policies and measures should be performed with two goals: 

empowering the society to resist against hazard, while developmental activities should not lead to society’ 

vulnerability to risk (Terner, 2010). 

Knowledge on urban complexity is feasible by the help of resilience context and it provides urban planner 

with numerous factors better control and manage cities during tension and shock. Prerequisite for resilient 

city construction is to promote the cooperation of different local activist groups (stakeholders), social 

network and national authorities in performance and decision making process so that these measures 

minimize consequences and outcomes resulting from tension and shock and consequently we would 

achieve urban sustainable development (Lorenzo et al., 2011). 

Effective Factors on Urban Resilience: 

Resilience is a multi-faced approach and discussion around it requires attention to impressive and diverse 

aspects. They include physical, institutional, economic and social aspects (Farzad Behtash et al., 2012). 

Social Resilience: 

The aspect is the result of social capacity difference among societies. In other words, it refers to the 

capacity of social groups and community to self-recovery after occurring crisis or showing positive 

response to the calamities. 
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Economic Resilience: 

In economic terms, resilience refers to inherent response and compatibility of people and society against 

hazard; so that it may enable them to diminish potential damage and loss from hazard. Owing to wide 

integration at macroeconomic level, economic resilience depend not only job capacity but the potential of 

all institutions (Rose, 2004). 

Beronei (2003) knows economic resilience with two static and dynamic dimensions; in this case, a 

dynamic economic resilience happens when an institution or system can recover and go out of serious 

shock and return to a normal condition, while static economic resilience refers to the ability of any 

institution or system to maintain its normal function when facing with serious shock (Soheili et al., 2012). 

Economic resilience also defined the society’s ability to for economic and social compatibility when 

facing with natural hazards. The first, the resilience had two components: the capacity of society to return 

pre-event economic condition and the second, capacity of society to reduce exposure hazard to future risk, 

whether in response to event experienced by society or to predict events has not yet experienced (Ferget 

et al., 2009). Thus, economic resilience is evaluated by the severity of damages, capacity or the potential 

to compensate damage and return to suitable income and occupational condition, the amount of household 

property, income exchangeable to employment, housing status, access to financial service, insurance, 

ability to renovate household economic activities after event. The aspect of resilience may increases or 

decreases economic stability especially livelihood stability at society level. 

Institutional Resilience: 

It refers to factors related to hazard mitigation, planning and experience of former accident. Actually, 

institutional resilience is defined as society’s capacity to reduce risk and creation of organizational links 

inside the society; so that it covers factors related to hazard mitigation, planning and experience of former 

accident (Nouris, 2008). Through this aspect, some factors are evaluated including organization’s 

physical factors such as the number of local institution, access to information, forces, educated people and 

volunteers, adhering crisis management instructions, timely regulation and law, preventive and incentive 

regulation especially for house construction, interaction of local institution with people and governmental 

institution, satisfaction of institutional performance, responsibility and how to manage or respond to 

accident like organizational structure (Tirni & Brono, 2007). 

Physical-Space Resilience: 

Physical aspect addresses some principles to design framework before crisis and hazard occurrence plus 

providing shelter for those affected after crisis. As every city has its own unique features, therefore type 

of resilience would differ with regard to environmental, cultural, economic and geographical features. 

Hence, spatial planning plays a significant role in creating urban resilience structure. Though the role of 

spatial planning can be theoretically seen perfect. Therefore, to create urban resilience structure, it is 

required to cooperate with spatial planning managers (Muller et al., 2010). 

 

MATERIALS AND METHODS 

Methodology 

In this research, in order to detect and rank effective factors on urban resilience, first hypothesis are 

introduced based on conducted research and then theoretical model is presented according to the 

hypothesis. The model is examined after data collection and via questionnaire using MATLAB software 

and relation between variables are analyzed by AHP method which is one of MCDM method. 

AHP Process is Conducted by One Decision and during 3 Phases: 

 Phase 1: Hierarchy structure: in this phase, one who intends to detect and depict hierarchy should 

determine factors special to decision making and then draw them in the form of a tree diagram. In AHP 

technique, each component of tree diagram components, including option, criteria and sub criteria, get a 

point. Each component of tree diagram is called item, including options, criteria and sub criteria. In this 

method, options are ranked based on point. Surely, option with the highest point is the best choice to be 

chosen. A method which is used to computes these points are called pairwise comparison that we will 

explore it the next phase. 
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 Phase 2: Doing pairwise comparison: in this technique, all items are compared together in a 

pairwise form, in other words, elements of every level is compared at higher level as pairwise form and 

computed by their weight. They are called relative weight then final weight is obtained by incorporating 

them. 

Oral judgments are used in this comparison in a manner that if element I is compared with element j, 

decision maker would refer to the importance of I over j: 

 

Table 1: Ranking of Element Importance 

Preference Numerical Value 

Fully Important 9 

More Important 7 

Important 5 

Slightly Important 3 

The Same 1 

 

For those oral perspectives that are applied for qualitative factors (in the next steps of the research) one 

point should be considered. If the importance of element I over j equals n, the importance of j over i is 1/n 

and it is just enough to fill the matrix by values above the main diameter. Values below the main diameter 

reverse 𝑎𝑖𝑗 =
1

𝑎𝑖𝑗
. 

 Phase 3: extracting weight from decision matrix 

The method of computing weight from decision matrix depend compatibility and incompatibility of 

decision matrix. A matrix is called compatible if has the following condition: 

1.3 formula 𝒂 𝒊𝒋 × 𝒃𝒋𝒌 = 𝒂𝒊𝒌per I, i 

Establishing equality in the relations mean that if item I has two times of preference 𝑎𝑖𝑗to item j and item 

j takes the priority as much as 4 times of 𝑎𝑗𝑘compared to item k then item I matter 8 times of item k. 

Phase 4: Compatibility Rate 

AHP is important, for integrating different levels of decision hierarchy and attention to numerous factors, 

when computing compatibility rate (C.R). Compatibility rate is a mechanism that determines the 

compatibility between comparisons. It shows to what extent we can rely on priority obtained by group 

members or priority for combined tables. Sometimes comparison conducted by decision maker is not 

compatible; for example, if system priority is determined two or three times of 3, in this case, system 

priority should be determined one to six. As comparisons are conducted pairwise, decision maker may 

determine a number other than 6 for 1 to 2 system priority. In this case, incompatibility incurs at 

comparison. 

Previous experience has shown that if compatibility rate (C.R) is less than 0/10, we can accept 

compatibility in comparison. Otherwise, comparison must be redone. To compare compatibility rate, 

numerous studies have been made and the best technique is special vectors. Here no mention is made to 

mathematical logic but its process is used for C.R. conducted operations to compute compatibility rate is 

as follow: 

Step 1- Weight sum vector (WSV) is computed. Here the main value of pairwise comparison is multiplied 

in criteria priority and finally sum of every level is obtained. 

WSV= [M]  [W] 

Step 2- Compatibility vector (C.V) is computed, the vector is obtained by dividing each WSV 

components over criteria priority than factors. 

Step 3- value max is computed. The value max refers to average C.V. most often geometric mean 

approximation method is used instead of computing max . Parameter L is approximate value max
. 
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Step 4- Compatibility indicator (CI) is computed. Professor has shown a clock that if the number of table 

element for pairwise comparison equals n, compatibility indicator is defined as below: 

max

1

n
CI

n

 


  
Step 5- Compatibility rate (C.R) is computed and compatibility rate is as follows: 

.

.

C I
CR

R I


 
In which R.I indicates random indicator value. 

Compatibility indicator is acceptable based on analysis conducted by MATLAB software. 

Conceptual Model and Tree Structure: 
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Simulation of Indicator Issue and Model’s Subcategory 

The main goal of the paper is to evaluate and determine the importance of category and subcategory for 

effective factors of resilience in Ahvaz city which is placed at the first level of decision making hierarchy. 

In the next level, there would be the main category that includes physical-spatial resilience, social, 

economic, and institutional resilience and relevant subcategory will place in the next level of decision 

hierarchy.  

Formation of Pairwise Comparison Matrix Related to the Study of Effective Factor on Urban 

Resilience 

Pairwise comparison matrix is determined to the goal using those qualitative and quantitative indexes 

effective on importance degree of index and sub-index. For this reason, we compared sub and main index 

of compiled questionnairein pair using group decision making and based on AHP method. A number of 

questionnaire were prepared by referring to statistical population and using questionnaire distribution 

techniques as well as doing interview on subject’s judgment about the importance of pairwise comparison 

index.  

In this section, using obtained data, meaning pairwise comparison matrix, the main index for objective, 

pairwise comparison matrix, sub index compared to main index and pairwise comparison matrix of 

supplier to sub index, final weigh of main index to target and relative weight of sub index to the main 

index are computed. 

Mathematical algorithm of hierarchy analysis method was performed in MATLB software. Procedure of 

the algorithm is to enter a pairwise comparison matrix as an entry to the software at every stage and the 

software performs the process of algorithm on this matrix and finally it gives us the total weight of matrix 

as an output.  

Weight index is obtained by performing hierarchy analysis and using Matlab software.  

 

Table 2: Final Pair Wise Comparison Matrix of the Main Index to Target 
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Social Resilience 1

5
 

1 5 7 

Economic Resilience 1

7
 

1

5
 

1 3 

Institutional Resilience 1

4
 

1
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Table 3: Values of Compatibility Factor in Hierarchy Analysis Process: Case Sample 

Compatibility factor to determine relative importance of components 0965/0  CR   

 

Table 4: Final Rank of Index 

Evaluated Components Index Rank and Index Impact Rate 

Physical-Spatial Resilience  1 

Social Resilience 2 

Economic Resilience 3 

Institutional Resilience 4 
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Figure 1: The Output of Pair Wise Comparison Matrix Software of Index to Target 

 

By relying on software outputs, it is found that compatibility factor of model is 0/0956, as it is less than 

0/1, therefore system compatibility is proved. 

Considering findings obtained by data analysis and the purpose of study which is detecting and ranking 

effective factors on Ahvaz city’s resilience, of 4 effective factor on city resilience, 2 factors of physical-

spatialresilience and social resilience had the highest rank and 2 factors of economic and institutional 

resilience had the lowest rank.  

Conclusion 

In the course of achieving sustainable development ideal, analysis and increase of environmental and 

human resilience against natural disasters is highly significant. Increase of resilience and sustainable 

development of spatial-social system gain popularity in different aspects; meaning resilience would 

universally enhance both in human and environmental aspects. Accordingly, the goal is to increase 

resilience of people, groups and various area in a certain system as appropriate as possible and these 

group focus more on resilience so that vulnerability would inclusively decline. As we know a city is 

completely resilient when all index, components and aspects of resilience flourish and grow towards a 

better status, as nonintegrated enhancement in the course of resilience would not lead to a fully resilient 

city. As an aspect with highest rank, physical-spatial aspect is highly significant for the resilience of 

Ahvaz city but it is not enough at all and planners and experts should not ignore contribution to enhancing 

status and improving condition in the course of Ahvaz’s resilience. 

To enhance resilience in the region, the following cases are recommended: 

 Development of integrated and comprehensive scientific studies to better understand the 

problems and hazard ahead of region and prioritization. 

 Determining responsible organizations for crisis management regionally and increased 

coordination between the organization and presenting goal-related program to boost institutional ties. 

 Creating confidence-building fields among people and authorities to enhance institutional 

performance of organizations. 

 Going up safety factor for new construction 

 Applying knowledge, innovation and education to develop security culture and resilience within 

urban area 
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