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ABSTRACT 

Esfahan Nuclear site is located in Esfahan province, South-East of Esfahan great city. In geological point 

of view, the study area almost located at the boundary between Zagros and Central Iran zones. The study 

area, experienced a wide variety of destructive earthquakes during historical and instrumental time span. 

In seismicity perspective, the western part of this area, on the high Zagros Mountains is more active than 

others. In this study, at first step we try to create a comprehensive earthquake catalog considering the 

independence of events based on Poisson’s distribution. Then, the seismicity parameters will be calculated 

using different parameters such as seismic attenuation and seismotectonic states based on Kijko-Sellevol 

method. Results are persisting on a few active faults, especially Kuh-Ghoruneh located in distance 12 km 

to site with high horizontal and vertical seismic acceleration. According to these results, we conclude that 

the site located in the very seismically active region, which can be affected by future earthquakes. 

 

1. Introduction 

Due to long-term convergence between Arabian and Eurasian 

plates, as well as oceanic activities in Alp – Himalayan orogenic 

belt, there have occurred many destructive earthquakes which 

have had a harmful effect on the social, political and economic 

structures of the country. This kind of seismic activities may 

happen in the future. Such phenomena indicate that the robust and 

safe design and construction against earthquake has not been yet 

fully incorporated into structural engineering and extending the 

studies in this case is inevitable. Seismic Hazard Analysis (SHA) 

is, in fact, an analysis on earthquakes in time and location domain 

(Sitharam et al., 2018). Proper knowledge of seismic properties of 

an active region helps us to realize the active tectonics of study 

area (Mulargia et al., 2017). The determination of seismic 

parameters in SHA studies is of particular importance. In other 

words, these parameters represent the seismicity condition of a 

zone or fault and, describing the effect of an earthquake 

expressing in numerical quantity. Basically, SHA in a region, 

involves determining the ground motion parameters, while the 

evaluation of uncertainty for each parameter being accessible 

(Atkinson et al., 2014), because it directly related to the level of 

safety for a site. 

Esfahan Nuclear Site, is one of the most sensitive facilities in 

Iran, located in the South-East of Esfahan city in approximate 

coordinate, 51.8E 32.5N. The case study is almost located at the 

interface between two seismotectonic regions of Iran, Zagros and 

Central Iran (Azarafza et al., 2014). The main aim of this paper is 

to investigate the background seismicity of the region, identify the 

effect of known faults and their mechanism and also study the 

specific seismic properties and finally evaluate the level of risk 

due to a forthcoming earthquake in the region. Therefore, at the 

first step, we should investigate the history of seismic events 

around the site. Then, seismic parameters, the return period and 

the probability of earthquake occurrence calculated in term of 

earthquake magnitude and are attributed to faults and main 

seismic sources. In order to evaluate the maximum level of strong 

ground motion parameters which include the maximum level of 

horizontal and vertical acceleration, we use deterministic and 

probabilistic approaches (Rodriguez-Marek et al., 2014). Since in 

both methods, at least one appropriate attenuation relation is 

required, we try to find a few acceptable attenuation relations 

from recent studies. In probabilistic approach, using a 


