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Abstract : On April 25, 2015, an Mw7.8 earthquake struck the Gorkha district of Nepal. Since the focal zone was located in the 
mountainous area, many landslides and avalanches were generated. Therefore the purpose of this study is to extract the landslides 
caused by the earthquake using the pre- and post-event ALOS-2 PALSAR-2 images and Landsat-8 images. We clarified the 
specific characteristics of landslide areas and performed an automated extraction method. The results were evaluated by 
comparing with that by visual interpretation of the optical images. By this comparison, landslides were characterized in the 
PALSAR-2 images considering the orientation and slope angle of mountains. 
Keywords : 2015 Gorkha earthquake, landslide, PALSAR-2, Landsat-8, backscattering coefficient. 

2015 4 25 Gorkha 15km
Mw7.8

1) 2014
ALOS-2  PALSAR-2

 
PALSAR-2

Landsat-8
(SAR)

 
 

Fig.1
Trishuli

Langtang  
Landsat-82)

PALSAR-2 Landsat-8
2015 2 9 6 1

DEM ASTER 
GDEM PALSAR-2 HH
HV 2015 2 11

5 2
HH 2014 11 7 2015

5 8  
 
 

 
Landsat-8

15m

(NDVI) NDVI

DEM

NDVI
 

PALSAR-2

5×5
Enhanced Lee

 
 

NDVI (Fig. 2)

 
 

 
Fig. 1 The study area and the satellite images used 

 

1  
2,3   
 ( 263-8522 1-33) 
( Tel:043-290-3528 E-mail: wen.liu@chiba-u.jp) 

̶ 199 ̶

(一社)日本リモートセンシング学会　第60回学術講演会論文集　2016年5月

P41



(Fig. 
3) 3)

DEM
10°

NDVI
Table 1

675m2 675 m2

5 675 m2

9   

 

SAR
 

Fig. 4(a) HH
0°

360°

(105°)
±30°

 
Fig. 4(b) HH

32.4°

SAR
  

 

HH HV
Landsat-8

( )
( ) ( )  

Fig. 5 Fig. 6 Trishuli

HH HV
  

L SAR

L

 

 
 (a)            (b) 

Fig. 4 Relationship between the backscattering coefficients and 
slope orientation (a), and the backscattering coefficients
and slope angle (b)  

 

 

 
Fig. 2 Landslide extraction from reduced NDVI values

(Trishuli valley) 
 

 
Fig. 3 The result of supervised classification (Trishuli valley) 

 
Table 1 The number of extracted landslide location based on 
visual inspection, NDVI difference and the classification 

 

Red : NDVI decreased
Blue : Visual inspection
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Fig. 8 Relationship between the backscattering coefficients 
and NDVI values for the Trishuli valley  

 

 

Fig. 7 Color composite of the HH and HV polarizations
for the Trishuli valley  
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(a) Post-event Landsat-8 image 
 

(b) The result of supervised classification 

Fig. 5 Landsat-8 images for Trishuli valley 
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Fig. 6 Relationship between land-cover and backscattering
coefficients for the Trishuli valley for different slope
orientations 
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(a)HH and HV              (b) r and d 

Fig. 10 Relationship between the land-cover and the
backscattering coefficients for the Trishuli valley 
  
Table 2 Extraction accuracy of landslides by area (pixels) 
from PALSAR-2 images for the Trishuli valley 

 

 

(a ) r vs. d                  (b) r vs. |d| 

Fig. 9 Relationship between the land-cover and the difference  
(d) and the correlation coefficient (r) for the Trishuli valley 
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