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Earthquake Hazard Assessment Summary

Strong Ground Motion Iran has located on Alpine-Himalayan seismic line, which is one of
Sistan and Baluchestan Province seismically active areas in the world; and consequently, various earthquakes
Maximum Ground Motion may happen that lead to heavy casualties. Given the complexity of nature
Acceleration there is no a definite prediction of an earthquake event but the amount of

damages as a result of an earthquake can be greatly reduced with the help of

statistical methods such as seismic hazard assessment. In this study, a
modified deterministic and probabilistic seismic hazard assessment for a latitude range of 23.07 to 33.48 degrees of
north and longitude of 56.92 to 65.33 degrees of east was conducted in Sistan-Baluchistan Province. For this purpose, a
tectonic investigation was made by using geological surveys at a scale of 1: 250,000, and taking into account the
topography of the area. A list of earthquakes happening in the area is prepared including 12 historical earthquakes and
905 instrumental earthquakes with magnitudes of the unit Mw>4 since 1901/08/06 to 2016/22/01. As a result, a total of
54 potential sources of earthquakes were determined in the study area. . Finally, the maximum strong ground motion
acceleration on the bedrock was estimated. Based on deterministic seismic hazard analysis set for the sources, most
PGA within the Province, equal to 0.55 g and the least amount of PGA equal to 0.01 g were estimated. The correction
of probabilistic hazard assessment was carried out, and the PGA values for return period of 475 years was determined,
which was equal to 10% likely increase in 50 years, and consequently, zoning maps were drawn for each rotation of
return. For the return period of 475 years considered in this research, the minimum expected acceleration of 0.04 g and
maximum acceleration of 0.4 g were obtained. The results were compared with the results obtained by other
researchers, and also, with the zoning map of the relative hazard of earthquakes in Iran (Standard 2800, edition 4).

Introduction

Given the complexity of nature and with regard to current knowledge, we are not capable to predict earthquakes.
Probabilistic statistical techniques are the most appropriate strategy to deal with heavy losses caused by an earthquake.
To estimate some design parameters of strong ground motion for possible future earthquakes, seismic hazard analysis
of past studies is made. In general, seismic hazard analysis is carried out using both deterministic and probabilistic
methods, and seismic zoning done is using these two methods. As a result, seismic zoning areas with low or very low
risk and relief centers, such as hospitals and important structures such as power plants to be built in these areas, are
identified. Thus, these maps are of great importance in the issue of urban planning.

Methodology and Approaches

For this study, the catalogue including 12 historical earthquakes and 905 instrumental earthquakes were collected. The
earthquakes along with topography, and fault indicator and focal mechanism of earthquakes were shown on a map.
Considering the important points in determining potential sources of earthquakes, these sources were determined.
Furthermore, earthquake hazard assessment was determined using the distance between the site and the weakened
relationship of sources. Then, threshold completeness of earthquakes in time games was determined using Zmap
software. Seismicity parameters for the entire range were also determined using the Kijko software. The probabilistic
hazard assessment was also done using this software. Zoning maps of maximum horizontal acceleration were drawn
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using both deterministic and probabilistic seismic hazard assessment methods.

Results and Conclusions

In this study, based on a zoning map with a return period of 475 years, large areas of Sistan-Baluchistan Province are in
very high risk. These results should be considered in the planning and urban management. The proposals submitted for
this area are as follows:

1- Increasing the number of seismic stations, especially in the southern part of Sistan and Baluchestan Province.

2- Performing studies to determine shear wave velocity in the soil.

3- Performing microzonation studies in the region.




