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Abstract

The main scope of this study is to develop a holistic model for assessing earthquake risk and determining
priorities for risk reduction and management in urban fabrics. The developed model estimates the earthquake
risk at each urban zone based on hazard, vulnerability and response capacity. Additionally, a new indicator
called "Integrated Earthquake Safety Index, IESI" is introduced to address the safety level of urban fabrics in
relation to earthquakes and assess the impacts of applicable interventions on risk. The proposed model is then
applied in two districts of Tehran, having different physical and socio-economic characteristics, to evaluate the
safety level for earthquakes. For this purpose, the contributing elements in hazard, vulnerability and response
capacity have been assessed based on local conditions and the IESI is determined for each urban zone. In
addition, the applicability of the model to address potential improvement measures has also been evaluated. The
results show that IESI can be improved by different short to long-term interventions; while amongst short-term
measures, promoting community based disaster management activities as well as developing search and rescue
bases may increase safety level significantly in the selected districts.

The proposed model is applicable for all seismic prone urban fabrics, while its parameters should be
determined based on local conditions. Furthermore, the model can be utilized by disaster management
authorities as well as city planners to prioritize short to long-term earthquake risk reduction and management
interventions and to allocate available resources more effectively in order to reduce earthquake damage and
casualties.
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1. Introduction

Reducing earthquake risk and improving capacities for responding to potential impacts of earthquakes are
amongst the main concerns of disaster management authorities all around the world. Accordingly, local
governments in earthquake prone countries need to make appropriate decisions for developing short to long-
term disaster risk reduction interventions for urban fabrics, addressing physical and socio-economic
characteristics. However, in many cities exposed to earthquakes, proposing applicable interventions for
earthquake risk reduction is a challenging task, since the designation of such measures should be based on the
available financial and technical resources. In other words, it is important to address the most efficient and
feasible methods for risk reduction and management, so that city managers may be able to allocate available
(normally limited) recourses to the most critical parts [1]. Thus, before making decision on appropriate measures
for earthquake risk management, it is necessary to understand the efficiency of different possible interventions
by zone.

Up to now, many studies have addressed the development of earthquake risk assessment methodologies,
while few have evaluated appropriate measures for earthquake risk reduction and management in urban fabrics.
Davidson and Shah [2] introduced Earthquake Disaster Risk Index (EDRI) to estimate urban risk considering
seismic hazards and vulnerability. Cardona et al. [3, 4], Khazai et al. [5] and Frolova et al. [6] also assessed the
seismic risk for urban fabrics, addressing physical as well as coping capacity and resiliency parameters. In
SYNER-G project [7], one of the most advanced methods for risk assessment of urban fabrics based on
vulnerability and loss as well as socio-economic parameters is introduced.

Besides of the aforementioned holistic approaches, there are many other studies focusing on assessment of
specific aspects of risk. For instance, Jaramillo et al. estimated the seismic risk in urban areas by evaluation of
the social fragility and the lack of resilience [8]. Bathrellos et al. synthesized natural hazard maps to identify
suitable areas for the urban development by applying the Analytical Hierarchy Process (AHP) and utilizing a
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