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Damage assessment of buildings in Kathmandu due to the 2015 Nepal earthquake using
TerraSAR-X imagery
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Rendy Bahri, Wen Liu, Fumio Yamazaki and Tadashi Sasagawa

Abstract : The 2015 Nepal earthquake occurred on April 25, 2015 with Mw 7.8. It caused the collapse of many buildings
including those in Kathmandu Durbar Square. In this study, we used multi-temporal high-resolution TerraSAR-X images to
detect the changes of urban areas in Kathmandu, the capital city of Nepal. TerraSAR-X images obtained before and after the
earthquake were utilized for calculating the difference and correlation coefficient of the SAR backscatter, within the layover area
of a large building in order to extract severely damaged buildings in the central Kathmandu. As the result, the correlation
coefficient was found to be the most suitable index to identify severely affected buildings.
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Fig.1 The fault plane and TerraSAR-X’s imaging area
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Fig. 2 Color composite of TerraSAR-X images
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Fig. 3 Close-up of the central Kathmandu: (a) correlation
coefficient, (b) difference, (c) z-factor; (d) color composite of
the TerraSAR-X images, (e) the pre-event WV-3 image; (f) the

post-event GeoEye-1 image.
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Table 1 Collapsed buildings and their estimated layover

lengths

Block iz:fzzite[?\? Difference Z factor Eﬁ_‘;&;‘; :;?;:Zi:;e:
a01 0.12 -2.05 0.20 40.0 485
b01 031 9.10 1.29 12.0 145

- b02 -0.27 -4.18 0.66 12.0 145

g b03 0.15 -6.68 0.76 10.0 121

2 01 0.15 3.76 0.40 8.0 9.7

< do1 0.16 158 0.12 8.0 9.7
do2 011 2.82 0.41 8.0 9.7
€01 0.10 523 0.70 10.0 12.1
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Fig. 4 Scatter plot of correlation coefficient and difference
form 36 building’s footprint
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Fig. 5 Scatter plot of correlation coefficient and difference
form 36 building’s footprint

(f) Post-event GE1
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Fig. 6 Close-up of the area B: (a) correlation coefficient, (b)
difference, (c) z-factor, (d) color composite of the
TerraSAR-X images, (e) the pre-event WV-3 image, (f) the
post-event GeoEye-1 image.
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(d) Optical image

(c) Truth map

Fig. 7 Reference images for producing verification data: (a)
Field survey photo taken by F. Yamazaki, (b) Snapshot of
drone aerial video, (c) Damage map made by the local
government, (d) pre-event WorldView-3 image.
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Fig. 8 Verification data of Kathmandu Durbar Square
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Fig. 9 (a) correlation coefficient, (b) difference, (c) color
composite of the TerraSAR-X images, and (d) z-factor of the
verification data in Kathmandu Durbar Square



Table 2 Truth data in Kathmandu Durbar Square and their
estimated layover length

Table 3 Confusion matrix for the reference data in Durbar
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Fig.10 Extraction result for the truth data for relation r and d
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Fia. 11 Extraction result for the truth data for relation r and z
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