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Extended Abstract

Introduction: Urban-scale seismic risk assessment is an essential activity to assess the potential
consequences of large earthquakes. This method includes a series of systematic research steps that begin
with the identification of seismic hazard, continue with the assessment of the vulnerability of buildings and
end with the development of hazard plans and appropriate mitigation plans. The Impact of Seismic Scenarios
on the Ardabil City, the ultimate goal of this study is to provide up-to-date information on the seismic
vulnerability assessment of the urban operational plan.

Materials and methods: In this study, a method based on the vulnerability index has been used to assess
the expected damage in Ardabil. This method introduces a vulnerability index to display and determine
whether a building belongs to a particular vulnerability class. This method uses the mean of quasi-
experimental vulnerability functions, which for a given vulnerability index is strongly associated with
seismicity and expected damage. Risk analysis for seismic scenarios defined by seismic intensities V, V-VI,
VI, VI-VII and VII has been performed to design seismic emergency plans.

Results and Discussion: High vulnerability causes significant direct physical damage to buildings, even for
low-intensity earthquakes. As a result, the expected physical damage in the case of moderate earthquakes is
significant. For a magnitude V earthquake, the damage is not expected to be significant, but for a magnitude
VI scenario, all five areas and the dilapidated textures within them will experience a level of damage that is
slightly higher. Among the five urban areas, Region 2 will have the greatest economic impact due to its high-
altitude density, and will cost approximately 261 billion rials for the VII intensity scenario. The economic
impact of the earthquake for the five regions is from 101 billion rials for the earthquake with magnitude V-
VI to 844 for the earthquake with magnitude VII. Due to the impact of a seismic crisis, there is a significant
volume of expected debris production. In addition, under such circumstances, 29% of the total citizens of
Ardabil become homeless.

Conclusion: The city of Ardabil is in the range of moderate to high seismic hazard, which in the current
seismic norm of the country has been identified by a specific earthquake with a magnitude of VII and a
related acceleration of 0.04g. The city and its environs have a relatively high seismic risk, mainly due to the
large population and old and vulnerable buildings. Vulnerability of buildings in Ardabil shows an average
value of 0.59 for concrete buildings and 0.93 for masonry buildings. Therefore, masonry structures are
predicted to have a higher degree of damage, because the pattern of vulnerability is transferred to the pattern
of damage. The vulnerability index of regions 1 (0.950) and 3 (0.850) is higher than other regions. On the
other hand, due to the increase in infrastructure and services in areas, one to four vulnerable elements are
constantly increasing. Therefore, the only way to reduce seismic risk with a vulnerability reduction approach
is through strict measures of seismic regulations and raising public awareness.
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