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Background 

ÅLarge amount of rainfall was recorded at middle 

to south part of Taiwan due to Typhoon Morakot 

from August 6 to 9, 2009 

ÅMore than 400 people were killed by a huge 

deep seated landslide at Shaolin village, 

Kaohsiung County 

ÅThe disaster was a compound disaster which 

includes landslides, debris flow and landslide 

dam formation and collapse 
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The duration was 
91hours 

Comparison of intensity and duration of 

rainfall caused by past typhoons 



Comparison of total precipitation by 

typhoons which hit Taiwan in the past 
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Rainfall at Shaolin village 
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Objectives 

ÅClarify the mechanism of the landslide 

occurrence 

ïAnalyze the size of landslide by GIS 

ïDevelopment of underground water table due to the 

rainfall event by numerical analysis 

ïMulti phased landslide or single landslide? 

ÅDiscuss the critical rainfall for the landslide 

occurrence, regarding the rainfall due to 

Typhoon Morakot as an extreme rainfall event 



Investigation of landslide size by GIS 



Longitudinal section 



Longitudinal section 
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Cross section 



Cross section (deposition part) 
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Cross section (erosion part) 
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Cross section 
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Exposed bedrock 



Uppermost 1/3 part was collapsed 



Numerical Analysis 

ÅRainwater infiltration 

ïRichards Equation 

ïFinite element method 

ÅSlope stability 

ïSimplified Jambu method 

ïDynamic programming method 



Sliding 
force  

Resistance 

Factor of Safety  
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Sliding force  

Slope stability analysis  

Rainfall infiltration  



Rainwater infiltration analysis 
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Soil Hydraulic Properties 
a) Bottom layer

Pore water pressure y [cmH
2
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b) Middle layer (disturbed)
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c) Surface layer (forest soil)

Pore water pressure y [cmH
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d) Middle layer (undisturbed)
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Slope stability analysis 
Janbu method: 

Applicable to any shape of slip surface 

Wi Si 

Pi 

Dynamic Programming Method 



Finding critical slip surface 

Assessing every pathway  
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Finding critical slip surface 

Dynamic programming method  

(DP method) 
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Apply DP method to find the critical 

slip surface 

Finding minimum Fs 
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