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Seismic Risk Analysis with a Probabilistic Approach Using the
CRISIS Model for Zarinshahr City

Amin Eidivandi, Master of Science (MSc) GIS and Natural hazards grope, Lenjan Branch, Islamic Azad
University, Isfahan, Iran, amineidivandi@yahoo.com
Ghasem Khosravi, Assistant Professor of GIS and Natural hazards grope, Lenjan Branch, Islamic Azad
University, Isfahan, Iran, khghasem@yahoo.com
Abdullah Vaez Shooshtari, Assistant Professor of Civil Engineering, Lenjan Branch, Islamic Azad,
University, Isfahan, Iran, vsabdollah@gmail.com

Abstracts: Earthquake as one of the most significant environmental hazards of the earth, threatens most
regions of Iran. in recent years the importance of earthquake hazards in the country has increased due to the
rapid expansion of cities and the population and capital concentration. Zarin Shahr City as the center of Lenjan
city in Isfahan province has a high risk of seismic hazard, in terms of population, socioeconomic infrastructure,
and on the other hand, due to the presence of several active faults in and around of it. Accordingly, studies on
seismic risk analysis of this city and recognizing high risk areas are one of the requirements of urban
management. Therefore, the purpose of this study was to use a probabilistic method for analyzing and zoning
the earthquake hazard in Zarrin Shahr city by using the Crisis model. The research method was descriptive-
analytical and it has been analyzed by using library studies (documents, geological and topographic maps,
digital elevation model, seismic data catalog, genealogy images). The results of this study show that more than
17,000 hectares of urban land are in high-risk areas and therefore, considering to the fifteen thousand of
population which are inhabitants in this area, attention to the design and implementation of resistant structures
to seismic hazard and also the strengthening of the worse parts will significantly help to reduce the possible
damage which is caused by the earthquake.

Keywords: Seismic Risk Analysis, Probabilistic Approach, Crisis Model, Earthquake, Zarinshahr
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TABLE 2
ips of (5% for Rock Sites
In(y) = Cy + C2M + C,(8.5M ) + Cyln(r,,, + exp(Cs + Ce M) + C> 1n(r,,,, +2)
Period(s) c, c, cs C. Cs Ce c,

[ ForM=6.5 i
PGA ~0.624 1.0 0.000 —-2.100 1.29649 0.250 0.0
0.07 0.110 1.0 0.006 —2.128 1.29649 0.250 —0.082
0.10 0.275 1.0 0.006 —2.148 1.29649 0.250 ~0.041
0.20 0.153 1.0 —0.004 —2.080 1.29649 0.250 0.0
0.30 ~0.057 1.0 —0.017 -2.028 1.29649 0.250 0.0
0.40 ~0.298 1.0 —0.028 —1.990 1.29649 0.250 0.0
0.50 ~0.588 1.0 —0.040 -1.945 1.29649 0.250 0.0
075 ~1.208 1.0 —0.050 -1.865 1.29649 0.250 0.0 [
1.00 -1.705 1.0 —0.055 —1.800 1.29649 0.250 0.0 |
1.50 ~2.407 1.0 —0.065 -1.725 1.29649 0.250 0.0
2.00 ~2.945 1.0 ~0.070 -1.670 1.29649 0.250 0.0
3.00 -3.700 1.0 —0.080 —-1.610 1.29649 0.250 0.0
4.00 —4.230 1.0 —0.100 -1.570 1.29649 0.250 0.0

ForM > 6.5
PGA -1.274 1.1 0.000 ~2.100 —0.48451 0.524 0.0
0.07 ~0.540 1.1 0.006 -2.128 —0.48451 0.524 -0.082
o.10 -0.375 1.1 0.006 -2.148 -0.48451 0.524 —0.041
0.20 —0.497 1.1 —0.004 -2.080 —0.48451 0.524 0.0
0.30 —0.707 1.1 -0.017 -2.028 —0.48451 0.524 0.0
0.40 ~0.948 1.1 -0.028 —1.990 —0.48451 0.524 0.0
0.50 —1.238 1.1 —0.040 -1.945 —0.48451 0.524 0.0
0.75 —1.858 11 —0.050 —1.865 —0.48451 0.524 0.0
1.00 —2.355 11 —0.055 —1.800 —0.48451 0.524 0.0
1.50 -3.057 1.1 —0.065 -1.725 —0.48451 0.524 0.0
2.00 -3.595 1.1 -0.070 -1.670 -0.48451 0.524 0.0
3.00 —4.350 1.1 —0.080 -1.610 -0.48451 0.524 0.0
4.00 —4.880 1.1 —0.100 -1.570 —0.48451 0.524 0.0
Note: Relationships for reverse/lhrus/{!aul(:ng are by muiltiplying the above s(rlkevslip amplitudes by 1.2.
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Seismic risk analysis with probable approach of Zarrin Shahr with a return period of 475 years
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