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ÅMotivation 

ÅLandslides and debris flows induced by Typhoon or 

earthquakes.  

ÅUAV 

ÅHigher resolution, more flexible and dynamic RS platform 

ÅPrecise landslide mapping, monitoring and geomorphology 

study 



ÅOccurred at Aug. 7-9, 2009 

ÅBrought a cumulative rainfall of 2,542 mm 

ÅIn Taiwan, the average annual rainfall is about 2,500 mm. 

ÅCaused 699 deaths, including 400 peoples in Hisao-Lin Village 

ÅAccording reports, total area of landslides induced range from 

183.1 km2 to 396 km2 in size using satellite images. 

ÅAmong them two agencies utilized Formosat-2 satellite 

images with change detection technique . 

ÅOne got 259 km2 and the other 349 km2, with a difference 

in area of 90 km2. An accurate and reliable total landslide 

area still remains unknown. 

 



The only survived house. 

Hisao-Lin Village 

© Google 
© Chi,Po-Lin 

Taken at July 28, 2011 



ÅGarmin GPS receiver 

ÅAttitude heading reference system 

(AHRS) 

ÅTwo hours of flight endurance 

Å3 kg of payload 

ÅFlight control range of 20 km 

ÅReal-time video signal downlink within 

15 km radius 



ÅCanon EOS 450D digital camera 

ÅImage size 4272 x 2848 (12Mp) and 5.2 ʈm pixel size 

ÅFocal length : 24mm 

ÅAverage flying height above MSL is around 1,400 meters and 

average terrain height is 610 meters, results in a nominal GSD 

around 17cm 

ÅOrtho-rectified image GSD : 20cm 
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Density feature describes the distribution in 

space of an image object. The most "dense" 

shape is a square; the more an object is shaped 

like a filament, the lower its density. 

Brightness means the weighting average of 

image intensity for each image object 

Green-Red Vegetation Index (GRVI) : 



ÅTerrain elevation 

Å580 to 1,600 meters 

ÅSlope gradient  

Å0 to 76 degrees 

Å21.3 km2 in size 

ÅLandslides were induced by 

Typhoon Morakot 



Pre-event: 

Imaged by 

RMK 

Post-event: Imaged 

by a fixed-wing 

UAV 
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results 



Reference landslides 

were selected by 

human interpretation 

from objects after first 

stage multiresolution 

segmentation. 
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Shadow areas are not 

considered in the accuracy 

assessment. 



ÅA three-stage segmentation and classification scheme using 
OBIA is proposed in this study. 

ÅWithin the study site, total area of the landslides after Typhoon 
Morakot is 129 hectares which is 3.7 times of landslide area 
before the event. 

ÅThe developed landslide detection algorithm can achieve up to 
91% of producerõs accuracy, 84% of userõs accuracy, and a 
Kappa index of 0.87. 

ÅFor all three stages, the overall accuracy is maximized due to 
the commission and omission errors are minimized. 

ÅUAV is suitable for small area remote sensing and mapping 
applications, validation and detail surface modelling. 




