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Iranian plateau is one of the most earthquake-prone areas
in the world that has been affected by numerous strong
earthquakes. During the last three decades, many destructive
earthquakes occurred in Iran which claimed a lot of lives
and economic loss. Therefore, implementing earthquake
risk mitigation and management measures is a priority in
the country. For this purpose, it is necessary to evaluate the
seismic risk of the built environment based on hazard and
vulnerability, in order to allocate the available (normally
limited) resources to the places with higher priorities.

In this project, a comprehensive study was carried
out in order to address earthquake risk and emergency
response in urban fabrics based on hazards, vulnerability
and emergency response measures. Accordingly, at first,
the earthquake hazard was studied and the suitability of
a set of local, regional and global GMPEs based on the
three approaches of LH, LLH and EDR for two distinct
seismotectonic regions of Iran have been assessed. Analysis
shows general compatibility between the order of ranking in
both approaches of LH and LLH while the order of ranking
in EDR approach shows significant differences. The main
reason to this contradiction comes from their conceptual
differences, in which the approaches like LH and LLH
the overall performance of a model is assessed in an index
and the individual effect of other parameters has not been
examined.

At the next step, the seismic vulnerability of structures
were estimated using damage or vulnerability curves,
which were developed based on ground motion parameters,
damage level, and types of buildings. Accordingly, different
types of residential buildings in Iran were studied and
classified into 19 categories in terms of type of structures,
construction quality, and height of buildings. Then, available
fragility curves presented for Iran and other countries were
collected, evaluated and harmonized by using appropriate
conversion measures to have identical parameters. At the
next stage, the contribution of each collected functions
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in generating appropriate fragility curves for Iran was
determined, based on their weights (that were determined
by using expert’s judgments and AHP method) at four
damage levels including slight, moderate, extensive, and
collapse. The 19 developed fragility curves were verified by
comparing their results with real data of earthquake damage
in Iran, which indicates the acceptable and reliable accuracy
of the generated curves (Figure 1). In absence of analytical
and empirical information, the new developed fragility
curves can be used in assessment and estimation of potential
damages of earthquakes. Additionally, they can be used as
damage estimation tools to provide necessary information
for decision makers on rapid response.

In the next step, a new methodology for improvement
the emergency response based on earthquake risk for Iran
was formulated, which is crucial to facilitate response
measures in the aftermath of a potential earthquake. For this
purpose and based on the experiences gained in previous
disasters in Iran and other countries, it was assumed that
the existing capacities of local governments for providing
rescue and relief measures by relevant institutions (such
as Firefighting stations and the Red Crescent Society) are
insufficient in many cases, specifically when confronting big
disasters. Therefore, capacity building in local communities
for providing immediate response after an earthquake is
essential and should be considered as a priority for improving
response capacities at urban fabrics. In this research, a new
model to involve local residents in emergency response
was presented, using a network of trained volunteers. This
model provides an appropriate solution for distributing
volunteers, in the aftermath of a disaster based on estimated
damages and casualties. In addition, by using this model, the
available local resources can be managed properly, focusing
on the most affected areas. Moreover, by using this model,
the necessary activities for debris removal and supplying
medical cares, relief materials (food, water, tents and other
resources and equipment) and other emergency response
measures can be managed. Finally, this approach has been
applied to assess the potential damage and casualties in
Tehran by considering the Rey Fault earthquake scenario.
In this case, the application of the proposed model for
providing necessary measures was also formulated and the
results depicted its effectiveness in facilitating emergency
response in such circumstances.

Keywords: Risk index, Disaster management, Damage
assessment, Loss assessment, Building fragility curve, Peak
ground acceleration
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