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Outline 

1. Background Introduction 

2. Framework of Debris Flow Disaster 
Management 

3. Mechanism of Comprehensive Self 
Prevention and Protection 
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Natural Hazards Risk Atlas 

2014 
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Variation of rainfall pattern 
 of Taiwan in the past 50 years 
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3180mm 
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3322mm 
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Drought  
Year 

VRainfall intensity has the 
tendency to strengthen  

VRainfall hours have 
the tendency to reduce   

VAverage annual 
rainfall does not 
change much 

Average annual rainfall in 
the past 50 years  

Data resource : WRA 

Climate Change Impact 
Temperature increases about 1.4ᴈ 

in the last 100 years (1901-2006). 
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ÂCasualty : 2,415 people  

ÂMissing : 29 people 

ÂWounded : 11,305 people 

ÂTotally destroyed : 51, 711 buildings 

ÂHalf destroyed : 53,768 buildings 

Sep. 21, 1999, Magnitude 7.3 
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 Historic Severe Typhoon Events in Taiwan 
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Mainly floods floods & landslides  

09 12 

(̧

00) X
a
n

g
s
a

n
e 

(̧

04) A
e

re 

(̧

01) N
a

ri 

(̧

01) T
o

ra
ji 

(̧

04) M
in

d
u

lle
 

(̧

07) S
e
p

a
t  

(̧

08) K
a

lm
a

e
g

i 

(̧

08) S
in

la
k
u 

(̧

09) M
o

ra
k
o

t 

13 

Compound 
disasters  

14 

(̧

09) P
a
rm

a  

(̧
12) S

a
o

la  
(̧

12) T
e

m
b

in  

(̧

13) S
o

u
lik   

(̧

13) T
ra

m
i    

(̧

13) K
o

n
g-re

y    

(̧

14) F
u

n
g-w

o
n
g  

M=7.3 

15 16 

(̧

15) S
o

u
d

e
lo

r  

(̧

16) M
e

ra
n

ti  



7 

 Soil and Water Conservation Bureau (SWCB) 

2001-Toraji 

2004-Mindulle 

1996-Herb 

2009-Morakot 

Debris Flow Disasters in Taiwan 
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Debris flows caused by typhoon 

 Nanmadol in August, 2011 

Deposition(fan) zone 
Affected area 

Transportation part 
Channel erosion 

Source area 
Landslides 
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2. Framework of Debris Flow Disaster 
Management  

Potential Debris Flow Torrents 

Debris Flow Warning Model 

On-site  Monitoring System 

Debris Flow Information and Education 



10 

 Soil and Water Conservation Bureau (SWCB) 

Disaster Info. 

Framework of Debris  
Flow Management 

Potential debris 
 flow torrents 

Delineation of  
affected areas 

Inventory of  
protected targets 

Assessment 

 Engineering  
Land use  

restrictions 
Residential  
Relocation 

Evacuation 

Warning 

Evacuation 

Hardware 
Software 
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Disaster analysis 

Rainfall based  
model 

Early warning 
system F
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1. Prevent  
    vulnerability 
    factors 
2. Mass energy  
    transformation 
3. Diversion 
4. Suppression works 
5. Restrain works 
 

Delimitation 
        Ź 
Announcement 
        Ź 
Restriction 
 

Location 
     Ź 
Coordination 
     Ź 
Relocation 

Rainfall > 

 Threshold  

Planning 
 

Drill 
 

Promotion 

1,705  

Torrents 

46,630  

People 

Where? 

When? 

How big (far) ? 
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ÉLandslide ratio, drainage  
    slope, sedimentation,  
    geology, vegetation 

ÉBuildings, transportation 
facilities, watershed 
management performance 

Occurrence Degree  

Protected Targets 

Identification of Potential Debris Flow Torrents 

Risk Degree=Occurrence degree X  

                  Degree of hazards on protected targets 

Risk Degree 

Occurrence  

Degree 

Low Mid High 

Protected  
Targets 

Low Low Low  Mid 

Mid Low Mid High 

High Mid High High 
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Preparedness for Evacuation  

�‡947 Evacuation routes planned 

�‡756 debris flow evacuation drills held 

Shelter info 
Potential debris  

flow torrent 

Shelter 

Moving 
direction 

http://246.swcb.gov.tw/    

Evacuation route map 


