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ABSTRACT

Introduction: In the arithmetic-weighted overlay method based on the
earthquake potential index (EPI) to evaluate the seismic hazard of each region,
historical earthquake data, spatial distribution and magnitude of past earthquakes,
active tectonics (fault type and length), Fault density per earth surface, distance to
active fault, distance to earthquake epicenters, slope, and topographical changes
should be considered and corresponding layers are be created using GIS. This
non-ergodic method solves the problems of attenuation relations and expression
of inputs and outputs of hazard. Especially the method is very useful in preparing
seismic hazard maps of large geographical areas with a rich history of seismic
events. in This paper, the seismic hazard analysis for the southwestern region of
Iran was conducted within a 400 km square centered on Behbahan city (located at
longitude 50.2417° and latitude 30. 5985 ° N) using the arithmetic-weighted
overlay method based on EPI .

Methodology: The arithmetic-weight overlay method is based on the
superposition of ranked spatial, geological and seismological information of the
region with pre-determined weights. Earthquake potential index (EPI) is
calculated using the following equation:

EPI(LJ) =0.1xXxDEM + 0.1 x Slope(i_j) + 0.15 x Den_F(i’]') + 0.15 x
Den_EU(i'j) + 0.2 X ML(l’]) + 0.15 x DiS_F(i'j) + 0.15 x DiS_epi_eU(i'j) (1)

whrer, EPI is earthquake potential index, DEM is digital elevation model, Slope
denotes the slope angle in degrees, Den F is density of active faults, Den Ev is
density of earthquake foci, ML is earthquake magnitude, Dis_F is distance to
active fault, Dis_epi_ev is distance to the epicenter of the earthquake, and i, j are
the coordinates of the cell (longitude and latitude). Identifying areas with seismic
potential and assessing seismic hazard requires considering the contribution of all
parameters and their combination according to their relative importance. After
preparing the necessary maps, according to the seismicity of the region (distribution
of earthquake foci, seismic sources and active faults), tectonic features (layer age,
tectonics), topography of the region (digital elevation model) and slope, EPI is
determined. The studied area (a square measuring 400 km centered in Behbahan)
ranges from a steep northeast slope with an altitude of 4418 meters to a gentle
southwest slope (Persian Gulf area) with an altitude of -125 meters.

Results and Discussion: Arithmetic-weighted overlay method was performed
according to the earthquake potential index (EPI) in southwest Iran and the results
were presented in the form of maps and tables. According to the results, parts of the
eastern and northern cities of Khuzestan province and the southwestern cities of
Chahar Mahal Bakhtiari, Kohgiluyeh Boyer Ahmad and Isfahan and the northemn
cities of Bushehr province are located in high EPI areas. The cities of Gachsaran,
Behbahan, Omidiyeh, Behmai, Ramhormoz, Bagh Malek, Haftgol, Getund, Ardal,
Kohrang, Farsan and Kabar are in the high risk area. In the studied area, the EPI
ranges from 1.55 to 6.75. The estimated average value of EPI is 4.415 and the
standard deviation is 1.94. These values indicate relatively large changes in the
average seismicity in the region. The EPI values were estimated for all the cities of
Khuzestan province and the EPIs were compared with the seismicity values of
standard no. 2800. The results of the comparison are the concordance of the results
in most cities and the greater seismic hazard by the 2800 standard in the cases of
differences, which shows the reliability of the standard no. 2800 values.

Conclusion: Arithmetic-weighted overlay method according to the earthquake
potential index (EPI), is a new global method that can be used to assess non-
ergodic seismic hazard. Based on the EPI results, the values of the 4th edition of
the 2800 standard are sufficient for the seismic design of buildings.

Keywords: Geographic information system (GIS), Non-ergodic seismic hazard
analysis, Digital elevation model (DEM).
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