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INTRODUCTION 

 

When a large-scale landslide disaster occurs, it is first necessary to immediately determine 

the overall state of the disaster to respond to it appropriately. However, after determining the 

overall state of the disaster, it is very difficult to establish response priorities during bad 

weather when the affected area extends over a wide and mountainous region. In this case, a 

very effective method is performing monitoring using high-resolution SAR satellite images, 

which allow observation even at night or during bad weather. 

We first extracted the locations of many landslide dams by interpreting SAR satellite 

images acquired at the time of the Typhoon Talas (Typhoon 12) disaster in September 2011 

on the Kii Peninsula of Japan and utilized these as data for preliminary investigations.  

In July 2013, we also observed the collapse of a large-scale landslide dam on Ambon Island, 

Indonesia, using SAR satellite images and quickly provided information to the Indonesian 

government. 

The use of high-resolution SAR satellite images for monitoring is done with various 

techniques such as single-image analysis using multi-polarimetry and interferometry. Of these, 

this paper introduces an example of the practical use of single-polarization SAR image 

interpretation. 

 

EMERGENCY SEARCH FOR THE LOCATIONS OF 

LANDSLIDE DAMS IN THE KII PENINSULA CAUSED 

BY TYPHOON TALAS IN 2011 

 

We searched for landslide 

dams using single-polarization 

SAR images, which were 

acquired with the German high-

resolution X-band SAR 

TerraSAR-X satellite at 17:53 

JST on September 5, 2011, 

when dense fog prevented 

visibility just after the typhoon’s 

passage. 
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Fig. 1 Detection points and true-false evaluation (Kii Peninsula) 



We detected six locations of landslide dams with high reliability and four locations with 

low reliability by performing SAR image interpretation at 01:00 JST on September 6 (Fig. 1) 

and informed relevant organizations of these results. In this way, we enabled the government 

to execute a response sooner (e.g., evacuating inhabitants) than could have otherwise been 

done. On the following morning, a helicopter investigation was carried out based on the 

interpretation and landslide dams were confirmed over a wide area. As a result of this search, 

all six high-reliability points were accurately confirmed to be landslide dams. Of the four low-

reliability points, one point was found to be a landslide dam, and another was a large-scale 

slope failure. 

 

MONITORING A LANDSLIDE DAM OCCURRENCE-COLLAPSE EVENT ON THE 

WAY ELA RIVER, AMBON, INDONESIA 

 

We observed the Way Ela River with high-resolution X-band SAR TerraSAR-X imagery at 

06:11 JST on December 8, 2012, after a large-scale landslide dam had formed. We stacked 

two images, one observed before and one after the landslide, to produce a stacked SAR Image 

(Fig. 2) and then estimated the scale of the deep-seated landslide (up to ~1 km in width), the 

landslide-dam body (~1 km in total length), and the landslide-dammed lake (~1.7 km in total 

length) . 

We observed the region again using the SAR satellite at 06:11 JST on July 28, 2013, just 

after the large-scale landslide dam had collapsed; and we similarly stacked two images, one 

from before and one from after the collapse of the landslide dam, to produce a stacked SAR 

image.  

As a result of the field monitoring, we estimated on the same day the downstream flooding 

area (~370,000 m2), the altitude of the water surface after collapse of the landslide dam 

(collapse to ~140 m above sea level), and the outflow flood quantity (~13,000,000 m3) (Fig. 

2). 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

CONCLUSIONS 

 

High-resolution SAR satellite images observed by German, Italian, and Canadian SAR 

satellites are now generally available. To perform an emergency search at night or during bad 

weather, it is important to obtain satellite images quickly. To this point, the Japanese domestic 

satellite ALOS-2 was launched in May 2014, and we expect that data from the satellite would 

be used in the field of landslide disaster monitoring. 
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Fig. 2 Stacked SAR image of Ambon (left: before-after landslide; right: before-after collapse 

of the landslide dam) 


