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Investigation of the Effectiveness of Earthquake Damage Evaluation
Methods Using Space Images
(Case Study: Sarpol-Zahab Earthquake)

H. Aali, A. Sharifi and A. Malian

Abstract: About more than one million earthquakes occur in the earth, yearly. In an earthquake, finding the location of
epicenter and the extent of damaged buildings are essentials. With the advance of technology, remote sensing satellites
have become a unique instrument in earthquake studies due to the reasonable cost and rapid acquisition of data. The
earthquake in Sarpol-Zahab is one of the most devastating earthquakes that has caused great damage. The use of
multiple detection techniques to investigate the effects of earthquake and to localize this process, as well as the use of
different image classification methods to evaluate their ability to identify the damaged buildings in medium-resolution
satellite images are essential considerations in this work. The main objective of this study is to obtain the best changes
map for the urban structure of Iran by comparing the output. The final achievement is to examine the different
applications of the changes maps. The results show that the method of Support Vector Machine (SVM) classification
compared to the Neural Network classification method has been more accurate. The overall accuracy was obtained by
using the SVM method for the changes map obtained in Sentinel 0.85 and Landsat 0.64. While the overall accuracy of the
Neural Network method in the change maps obtained from Sentinel images is 0.80 and from Landsat images is 0.61,
which indicate the effectiveness of Sentinel images along with the SVM for Iran.

Keywords: Earthquake; Sarpol-Zahab; Remote Sensing; Change Detection; Image Classification; Satellite.
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Fig. 3. Sentinel image classification 2; before and

after earthquakes; with two methods of svm and
neural network
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after earthquakes; with two methods of svm and
neural network
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Table 2. Classes defined for the coupled Landsat

and Sentinel images
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Table 3. Statistical results of changes Detection -
Related to the method of svm on Sentinel images
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Table 4. Statistical results of changes Detection -
Related to the Neural Network method on Sentinel

images
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Table 5. Statistical results of changes Detection
- Related to the method of svm on Landsat images
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Table 6. Statistical results of changes Detection -
Related to the Neural Network method on Landsat
images
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Table 10. change map Confusion matrix from
Neural Network to landsat image
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Table 11. Different product precision tables for the
Sentinel image; The table above relates to svm
change maps and the table below refers to the
neural network change maps
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Table 12. Different product precision tables for the
Landsat image; The table above relates to svm

change maps and the table below refers to the
neural network change maps
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Table 7. change map Confusion matrix from SVM
to Sentinel image
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Table 8. change map Confusion matrix from
Neural Network to Sentinel image
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Table 9. change map Confusion matrix from svm
to landsat image
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Fig. 6. An example of differences in the roof cover
of buildings in terms of gender
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