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ABSTRACT 

 
 Positioning of various areas of Iran on seismology belt, high level of vulnerability of buildings and shortage of necessary 

infrastructures for right operation of crisis management all caused seismic hazard in urban and rural areas to be estimated so high.At this 

point, Damavand County located near Tehran is facing high level of risk, since it is located near main fault of Masha. What makes a 
disaster out of an earthquake is lack of preparation in order to fight with it and to prevent risky consequences. Reducing losses resulting 

from earthquake is mostly related to the way of making buildings in order to increase resistance against earthquake, but fighting with an 

earthquake is beyond following technical principles for strengthening buildings. In fact, we have to design and plan the whole city with the 
aim of reducing vulnerability against earthquake. The aim of the current research is to gain a correct understanding about analyzing factors 

which are influential on earthquake and also to gain an accurate identification regarding vulnerabilities and physical risks including road 

networks and structures during earthquake crisis. The research method in this research is descriptive-analytical. The research is an applied 
one and according to the way of gathering data, it is a descriptive and survey research.In this research, for space analysis, GIS knowledge 

was applied using software ARC MAP. After mixing layers, vulnerability maps and physical risk were gained in Damavand County. After 

strategic analysis of SWOT, emphasizing on defensive and aggressive strategies for gaining a strategic plan, we dealt with this crisis for 
reducing physical vulnerability. According to four arranged plans during the research, key factors in the county were recognized and each 

factor was planed by investigating the research variables through table SWOT. E.g. identifying accurate range of faults, avoiding 

structures and developing buildings and huge fuel storages and some other cases were suggested according to the area condition. 
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INTRODUCTION 

 

 Natural events happen without man can 

influence on it directly and it may endanger our 

social life. Events which leave more than 

150000casualties annually and more than 140billion 

dollars of financial loss, especially in developing 

countries. Red Crescent of Iran, [8] is among the ten 

vulnerable countries from aspect of natural disasters 

in the world [5]. Since during 2011, 120000 people 

lost their lives, whose 76 percent dies due to 

earthquake [9]. But earthquake is a natural 

phenomenon like other natural events such as flood, 

storm and so on. And when it turns to a disaster, 

vulnerability of residential complexes increases [11]. 

Every year a large number of people lost their lives 

due to earthquake, some of which become homeless 

and some others get injured. Sine Iran is located on 

seismicitybelt of the earth, planning for facing this 

event is inevitable [3]. Assessing seismic risks has a 

relation with data related to four elements of 

earthquake risks, being at risk, location and 

vulnerability. The first elements seismic risk can be 

divided like primary and main risks such as fault 

failure or ground motion or secondary risks such as 

liquefaction, landslide and finally risks resulting 

from it such as flood due to dam failure, fire of 

ruptured gas lines and so on. The second element 

which is being at risk is a combination of all the 

construction values and their contents, pause in 

employments, number of people and so on. The third 

element is location which specifies level of being at 

risk compared to its origin and risk type. The forth 

elements is vulnerability and can be defined as level 

of damages imposed on an elementor several 

elements which result from an earthquake, magnitude 

or intensity [4]. Next, the most important indices and 

city vulnerability criteria against earthquake will be 

discussed. 

 

Materials and Methods  

 

 The research analyzed the topic applying 

analytic descriptive method. To do this it gathered 

data with library and field methods and using books, 

journals, papers, maps, websites and field studies. 

The research method in this research is descriptive-

analytical. The research is an applied one and 

according to the way of gathering data, it is a 

descriptive and survey research. 
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 In this research, for space analysis, GIS 

knowledge was applied using software ARC MAP. 

To do strategic analysis, SWOT was applied and also 

for preparing maps, three factors of faults, 

earthquake backgrounds and soil resistance were 

used. 

 

Definitions and basic notions: 

 

 Planning includes process of choosing goals and 

the way of achieving them. In other words, it is 

actions which should be done at the right time and by 

the right person. Of course the process cannot be 

finished by preparing a plan and the plan would be 

performed. Besides, during performing it may need 

adjustment so that its disutility or being risky can be 

prevented. Therefore, reprogramming is sometimes 

considered as the final success [2]. 

 

Strategic planning: 

 

 It is a process which draws main and 

fundamental ways for achieving a goal and provides 

necessary tools for this mission. Strategic planning 

could be defined as an organized and organized 

effort in line with making decisions and 

arrangements for fundamental measurements.  

 

Crisis: 

 

 It is an event which is established due to natural 

and human performances in a sudden way. It imposes 

hardship and damages to a human society and 

solving it needs emergency operations measurements 

[1]. 

 Crisis management is a comprehensive system 

which can balance all crisis levels and all of its 

phases by considering different aspects of events and 

by assessing risk and available resources. This phase 

is based on a cycle which is called cycle of crisis a 

management. Crisis management cycle formed main 

elements of policy making and crisis management 

planning whose different sectors is as follows: 

 Prevention, reducing effects, pollution, support 

and help and improving from macro aspect in crisis 

management, all of which divide its timing phases in 

traditional form and in three steps of prevent, during 

event and after event [10]. 

 

Types of crisis: crisis can be divided into two general 

types: 

1.Natural crisis and 2. Abnormal crisis 

1. They are crisis which are created due to natural 

events such as fire, flood, earthquake and so on. 

2. They are crisis which are created due to abnormal 

events and can be divided into four sections: 

a)Financial crisis 

b)Crisis related to security information 

c)Human crisis 

d)Other factors such as war, water outage, gas etc. 

 

Cycle of crisis management: 

1)Prevention 

2Preparations 

3)Fighting 

4)Rebuilding 

(www.EHRIS.com) 

 

Results: 

 

Identifying study area: 

 

Geographical position and political divisions of 

Damavand County: 

 

 Damavand County is located in eastern Tehran, 

at a distance of 48 kilometers near communication 

path of Haraz Road and Tehran-Firouzkouh. Since it 

is close to Tehran, possibility of quick availability to 

market and tourists` availability from Tehran to 

Damavand daily is provided. The county`s weather 

condition is influenced by drierdesserttrend and in 

some other  areas it becomes more wet under 

influence of cold, wet masses of north and west [12]. 

 
Fig. 1: Map location of Damavand County. 
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 This county has two sections of Roudhen and 

central part in which four cities are located such as 

Roudhen, Damavand, Absard and Kilan. It also has 5 

rural districts such as Abali, Mehrabad, Eirshiveh, 

Taroud and Jamabroud. Ratio of villages with 

population in Damavand is 55/1 percent which 

means evacuation of half of the villages in this 

county to 1998 due to various reasons. One of the 

reasons is villagers` migration to areas around for 

finding a more favorable position. This ration in the 

whole Tehran is 67/4 percent. Ratio of villages with 

population in Damavand County is around 8 percent 

to total villages with population. The county is so 

calleda communication bridge of counties such as 

Shemiranat, Tehran and Pakdasht in western the 

county or Firouzkouh inside the province. Semnan 

Province is joined to Mazandaran Province by 

Damavand County and Firouzkoud. 

 

Seismicity status of the county: 

 

 The most active fault around Damavand County 

is Mosha Fault. In this county there have been too 

much earthquakes whose reason was Mosha Fault. 

The most important surface manifestation of the fault 

is in Mosha Valley or in village of Mosha.  

 Mosha pressure fault is a long, fundamental and 

seismic fault along which long Alborzrange leads to 

adjacent parts of Alborz. Its approximate length is 

around 400 kilometers which leads from western 

south of Shahroud to Abik [12]. Of course we should 

not ignore Firouzkouh fault in this county. Following 

map was prepared based on 3 key factors in 

seismicity including faults, earthquake profiles and 

soil type and HAZARD map was gained by 

combining them. 

 Strategic analysis of Tehran Province: if we 

divide Tehran Province to northern, southern, 

eastern, western and central areas, by considering 

fault lines, earthquake profiles and soil type the 

province will have high level of probability of 

earthquake occurrence. 

Damavand Area is also located in eastern Province of 

Tehran. 

Fault:the most important factor in occurrence of 

earthquakes is faults. 

Earthquake profiles: according to the maps gained 

out ofearthquake profile, Shahre-Rey, Shemiranat 

and Karaj are located in the next ranks and other 

cities are placed after them. 

Soil resistance: according to the map gained out of 

soil resistance in Tehran Province in which soil type 

was investigated based on soil resistance, fortunately 

Tehran City has a low-risk position. 

Analyzing map of earthquake occurrence probability 

in Damavand County 

 Natural disasters of Tehran Province: Tehran 

Province, especially Tehran City has been faced with 

natural risks such as earthquake and flood from the 

past. Devastating floods, earthquakes which are 

introduced as disaster, road accidents by too much 

traffic and avalanche falling centralization in roads of 

northern Tehran all cause loss of life and financial 

losses.  

 Due to sudden occurrence, being unpredictable, 

causing too much casualties and financial losses in 

Tehran, earthquake has been investigated and noticed 

a lot [12]. 
 

 
Fig. 2: Hazard map of earthquake in Damavand County. 
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Hazard area: 

 

 Since earthquakes are established in fault and 

welded areas between current and old surfaces, we 

can specify risk areas. By desert geology and with 

the help of satellite pictures and aerial pictures, we 

can prepare some maps the locations from which 

active faults pass and risky areas can be determined. 

Of course risk maps are created based on historical 

earthquakes and land construction. So based on these 

mass showing earthquake district and active faults, 

we can locate fine places and population and 

economic centers and this way we can prevent from 

probable casualties and damages. 

 Applying fine knowledge, techniques and 

design, good materials, suitable concrete 

construction, trainings and by preparing people and 

authorities, establishing relief centers and mobile fire 

stations we can prevent from casualties and damages 

[12]. 

 

Discussion: 

 

Analyzing physical vulnerability of Damavand 

County against earthquake: 

 

 For analyzing physical vulnerability, anatomy 

can be divided into two sets of building e and 

infrastructure where infrastructures themselves can 

be divided into two groups of transportation network 

and energy network. Then using GIS Software, 

vulnerability map was gained and bymixing them to 

map probability of earthquake occurrence and 

physical risk maps of the province were achieved 

some of which are as follows: 

 
Table 1: Divisions of physical vulnerability. 
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 8 Density map of clinics Clinic 

 4 Density map of clinics clinic 

 2 Density map of health 

care center 

Health care center 

7 Density 

map of 

education 

sectors 

 10 More density, more 

vulnerability in 

education sector 

Density map of 

universities 

universitie

s 

Training 

centers 

6 

Density map of 

other education 

sectors 
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 10 More density, more 
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9 Density map of 

police stations 
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Fig. 3: Risk of energy lines in Damavand County. 
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Fig. 4: Risk of transportation linesin Damavand County. 

 

Conclusion (strategic planning): 

 

 In this project 4 plans were prepared in order to 

reduce devastating effects of earthquake and for 

obtaining the least possible damage from physical 

aspect after earth quake occurrence. They all deal 

with presenting strategies and policies which are 

results of analysis of table SWOT and table SO and 

WT. they are as follows:  

1.First plan: a plan for reducing occurrence 

probability and event intensity(measures before 

earthquake) 

2.Second plan: a plan for preparing society against 

earthquake (measurements before earthquake) 

3.Third plan: a plan for fighting during an event 

(measurements during earthquake) 

4.Forth plan: a plan for rebuilding society after event 

occurrence (measurements after earthquake) 

 First plan: the first plan is directly related to 

factors making accidents and tries to reduce its effect 

intensity by considering some measurements. None 

of earthquake factors including activation of fault 

lines such as main and secondary faults are made by 

human, so we can't arrange a plan for it so that we 

can prevent from occurrence of earthquakes. 

 So we should make an effort to reduce damages 

resulting from earthquake and as a result the risk of 

its occurrence. 

 Second plan: preparation in a society for facing 

an earthquake is one of the most important factors in 

reducing earthquake damages. Removing an 

earthquake is not possible but we can reduce its 

casualties. Society`s preparation is considered as a 

part of plan for reducing damages and casualties and 

it is one part of efforts which are made for reducing 

damages and injuries. 

 Third plan: the most basic factor for performing 

urban plans in preventing from disasters is that 

people should identify risk of casualties in residential 

areas accurately and completely. The first step for 

performing a preventive plan through urban planning 

is publishing data of risk assessment so that these 

plans can be comprehensible for the people 

accurately. 

 Forth plan: periods of organizing and especially 

rebuilding are mostly associated with fixing and 

rebuilding skeleton functions. 

 Skeleton rebuilding with the aim of returning to 

normal condition is something important since it can 

be seen clearly and its results are measurable. 

Following second, third, and forth plans of strategies 

and policies are explained according to analyses 

conducted. 

Strategies and policies suggested 

 Identifying exact range of faults and preparing 

operational rules and regulations for reducing 

devastating effects of earthquake and reducing 

population, residencies and sensitive functions in 

these areas: 

 Steep areas 

 Areas with high level of water 

 Areas with weak soil 

 Identifying liquefaction zone  and changing 

function of residential and populated lands and other 

construction functions in those areas to low-risk 

function  
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 Arranging rules and buying old landsand risky 

areas and changing them to greet spaces for 

possibility of accommodation and population  

 Making and equipping salons for 

accommodation and storing drugs and foods and 

important goods in all areas of the city 

 Securing and developing main highways and 

special traffic liens for relief operation  

 Transferring trees and power transferring lines 

and stations and power stations from proximity of 

main arteries 

 Strengthening bridges and tunnels in main 

arteries and explaining replacing by-pass routes 

 Abiding by valid distance between buildings and 

streets 

 Aiding by standard of street width  separating 

roads in emergency cases 

 Secure positioning for landing of helicopters for 

relief centers 

 Changing dead-lock  network access to networks 

with multiple access in urban texture and widening 

networks in areas with high level of density 

 Teaching prediction maps in temporary 

communication routes and distributing them widely 

to relief centers 

 Setting up smart controlling system in main 

routes 

 Strengthening infrastructure of arteries of city 

center 

 Strengthening road communication lines and 

density of line mentioned and in areas with density of 

bridges, tunnels and presence of aqueducts 

 Caring more about physical urban planning for 

designing and planning of secure residencies against 

earthquake and crisis management 

 Caring more about urban systems from security 

point of view inducing: unfavorable functions of 

urban lands, inefficient communication networks, 

textures with compact texture, unsuitable 

employment of infrastructure installations and 

improper distribution of urban open spaces 

 Decentralization 

 Making policy of multicenter structures in future 

physical divisions 

 Imposing an urban continuous organized 

strategy for increasing resistance and level of 

security 

 Noticing about proximities in positing and 

making special urban functions such as hospitals, 

university centers and relief centers, schools and 

energy storages. 

 Before positioning centers with special 

functions, proximities available and future ones 

should be cared. 

 Applying light-weight construction materials 

and establishing a condition for quick evacuation and 

proximity with urban open spaces 

 Caring about level of earth steep and future 

human density in these centers and floor height and 

the time of using these functions 

 Preventing from risky functions in proximity of 

urban residential areas such as polluting factories and 

so on 

 Improving security systems in urban gas 

storages and pipe conditions with the aim of 

preventing from fire after earthquake 

 Positioning and establishing storages in areas 

 Quick capability of system fixing and using new 

and flexible pipes 

 Using smaller storages in risky areas 

 Increasing density and resistance in soil in 

infrastructure areas of the whole county 

 Preventing from building and developing 

installations and huge fuel storages in urban areas 

 If necessary using smaller storages by abiding 

by proximities in risky areas  

 Making suitable policies against watershed and 

basin of dams 

 Comprehensive study on risk of dam damages 

and key measurements 

 Plan of removing dam water, evacuation of 

residential areas which are facing risk 

 Predicting the way of access to risky centers 

according to damages imposed on dams 

 Predicting the way of predicting water needed 

through temporary embedded storages 

 Prediction and creating complementary 

distribution networks and replacing water network 

 Providing water needed for extinguishing fire  

 Preventing from making buildings 

 Predicting level and the way of access to risky 

centers according to damages imposed  on dams 

 Predicting and the way of fixing taps and main 

water pipes in order to provide drinking water and 

preventing from disorders in traffic network 

 Predicting and taking key measurement for 

preventing from devastation of sever pipe and 

pollution of water resources 

 Seismic strengthening of water storage across 

the county 

 Reducing dependency on unavailable energy 

resources during accident and increasing possibility 

of continuing activity of these centers 

 Strengthening security and using resistance 

modern technologies during earthquakes in power-

water installations 

 Securing routes of high-pressure power lines 

against natural accidents and constructions 

 Designing, performing and joining power 

network of urban areas to more than one power 

supplies 

 Equipping special functions and centers and life 

centers to independent emergency power resources 

 Using natural resources of solar energy for 

lightening of passages 
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 Predicting the way of extinguishing fires 

resulting from power connection in various networks 

and the way of evacuating the place 

 Removing lines of transferring high-pressure 

power from main artery of cities 

 Using new technologies and flexible pipes in 

rigs 

 Fixing and securing communication networks 

 Lack of focus on main communication centers of 

city 

 Conducting seismic studies on stations and 

places of employing communication antennas 

 Predicting emergency power for communication 

station centers  

 Equipping relief centers with mobile devices and 

advances cell phones 

 Abiding by zoning laws and privacies by 

municipality of the areas 

 Conducting studies on vulnerability capability of 

the areas 

1. Preparing and updating comprehensive maps on 

geographical data of the area including maps (risk 

zoning, geology structure of functions, population, 

buildings, equipments and so on) 

2. Specifying locations with high level ofrisk(such as 

alluvial basins and son) 

 Gathering documentations registry and data 

related to natural disasters 

 Conducting research for discovering 

communication between disasters and its other 

effects 

 Preparing and performing  plans for improving 

general knowledge on effects and significance of 

disasters 

 Reducing physical damages 

1.Studying effects and condition of soil type and 

shakings of main earthquake and aftershocks for 

different kinds of buildings 

 Specifying criteria for making new buildings in 

areas according to condition above 

 Issuing and imposing necessary  rules for better 

performance of criteria issued 

 Using resistant and light material against 

earthquake especially important buildings 

2. Equipping important building in line with 

strengthening their performances 

 Preparing criteria for placing security 

equipments in such buildings such as systems with 

quick warning 

 Presenting special education for staff such as 

hospitals, airports, universities, labs, atomic energy 

and so on. 

 Improving quality of constructions present in 

villages through loans 

 Reducing density and improving urban texture 

 Making space principle in construction of urban 

density areas 

 Balanced development of urban open spaces 

 Increasing protection of residential areas   

 Improving security condition of power stationsof 

the county 

 Imposing rules related to privacy of construction 

around power stations and sensitive military areas 

 Maintaining historical works and national and 

cultural documentations 

 Fixing and rebuilding some key religious 

constructions 

 Differentiating responsibilities of organizations 

in rebuilding texture and building  

 Dividing governmental duties, adjusting and 

distributing population, location, rebuilding cities 

and villages present  by housing ministry 

 Specifying organizations related for quick 

referring in various parts of the city 

 Optimization of urban redesigning, dynamism 

and employment in performing them 

 Noticing about people`s ideas and urban 

principles in urban re-designing and respecting to 

Islamic values  

 Caring about various cultural expectations in 

city and villages and preventing from constructions 

 Strengthening production unites and distributing 

materials and creating ew units and employment of 

citizens in production and distribution 

 Exact register of damages imposed and the way 

of performance of earthquake for predicting future 

events 

 Presence of pre-determined plan for rebuilding 

with various scenarios and their accurate 

performance 

 Simultaneously with clearing areas based on 

suitable scenario, temporary accommodation plan of 

those injured will start 

 After gaining necessary credit, preparations, 

human forces, equipment and materials based on a 

pre-determined plan, expert groups will cooperate 

regarding aligning of measurement. 

 Arranging pre-determined methods for 

identifying those receive help 

 The way of gathering  national and international 

popular support 

 Arranging and issuing rules and construction 

plans in new locations instead of rebuilding in old 

places 

 Securing, fixing and rebuilding road and 

passages 

 Increasing quality of railway lines, bridges and 

tunnels according to level of estimating damages 

imposed with full observance of strengthening 

standards  

 Preparing temporary lines for passages whose 

fixing is time-consuming 

 Modifying map of passages with improper width 

in urban and rural textures 

 Rebuilding liens of transferring energy, power, 

gas and oil 
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 Based on a pre-determined plan, rebuilding of 

main lines and priority of damage level of more than 

70 percent starts in the first phase. 

 Full rebuilding of power and gas stations and  

pumping oil houses with higher damage level 

 Entering of some parts of power stations to 

power distribution network aside from the whole 

power plants in order to provide a part of power 

controlling needed 

 Using smart controlling generators for re-setting 

up  

 Energy liens according to presence of future 

aftershocks with observance of improving standards 

and seismic resistance and abiding by privacies 

 Improving lines and storages of drinking water 

 Based on a pre-determined plans, employing 

constant and mobile water tanks in neighborhoods 

for providing emergency drinking water 

 Remaking water storage in neighborhoods based 

on standard urban planning 

 Full renewal of water pipes lines using new and 

smart technologies and flexible pipes based on a 

comprehensive map 

 Remaking communication lines 
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