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Debris Flow Disasters in Taiwan by typhoons
2001-Toraji

2004-Mindulle

1996-Herb

2009-Morakot



Disaster Info.

Framework of 
Debris Flow Management

Potential debris
flow creeks

Delineation of 
affected areas

Inventory of 
protected targets

Assessment

Engineering Land use 
restrictions

Residential 
Relocation Evacuation

Warning

Evacuation

Hardware
Software

Feedback

Disaster analysis

Rainfall based 
model

Early warning
system Feedback

1. Prevent 
vulnerability
factors

2. Mass energy 
transformation

3. Diversion
4. Suppression works
5. Restrain works

Delimitation
↓

Announcement
↓

Restriction

Location
↓

Coordination
↓

Relocation

Rainfall >
Threshold 

Planning
Drill

Promotion

1,726 
Creeks

45,394 
Residents

Where?

When?

How big (far) ?



2020 International Smart Cities e-Forum ｜ 智慧城市國際線上論壇

Preparedness Emergency response Post-disaster survey  

Debris-flow Disaster Management & Information(DDMI) System
http://fema.swcb.gov.tw 

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

Internal system

APP FaceBook Google earth

Potential debris flow creeks
Evacuation plans

Knowledge and education 

Weather information
Early warning and monitoring

Events investigation
Remote sensing methods

Website
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Watershed area, landslide ratio, 
drainage slope, sedimentation 
amount, geological structure, 
vegetation, historical events

People, living houses, public 
buildings, roads, bridges,  other 
infrastructures

Occurrence Degree Protected Targets

Risk Degree Occurrence
Low Mid High

Protected  
Targets

Low Low Low Mid
Mid Low Mid High
High Mid High High

Identification of 1,726 Potential Debris Flow Creeks
Risk Degree=Occurrence degree X 

Degree of hazards on protected targets
 Downstream 

fan areas



Potential debris flow creek inquiry

Rainfall criteria

Evacuation map

Debris flow monitoringReal-time rainfall

Debris flow knowledge

Debris-flow Disaster Management & 
Information(DDMI) System http://246.swcb.gov.tw/



Shelter 
information
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Evacuation Rout Map in DDMI System http://246.swcb.gov.tw/

Potential debris 
flow creek

Shelter

Moving direction
Affected area
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Localized Rainfall-based Debris-flow Warning Model
 Rainfall Triggering Index (RTI)

＝Rainfall intensity× Effective accumulated rainfall 

RTI = I × Rt I：Rainfall intensity (mm/hr)
RTI70： 70% RTI value as the debris flow 

warning criteria
Rt：Effective accumulated rainfall (mm)

＝ Accumulated rainfall
＋ Preceding rainfall for 7 days 
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With 50mm as an interval, RTI
can be classified into 9 
categories in different regions. 
They are 250 mm to 650 mm.
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Debris Flow Warning through DDMI

Rainfall 
forecast

Sea typhoon 
alarm

-30hr. -18hr. -12hr.

Red Warning
Sea & land typhoon alarm

Rainfall Threshold for 
Debris Flow Warning :

250～650mm

Yellow Warning

Persuasive 
Evacuation

Mandatory 
Evacuation

Predict rainfall 
＞Threshold

Local government should 
Advise the inhabitants 
to evacuate. Local government should Force

the inhabitants to evacuate.

Real rainfall 
＞Threshold
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Front page of DDMI system
http://246.swcb.gov.tw/

Emergency Operation Task Force 
of SWCB during typhoon period

Debris flow warnings were 
issuing through DDMI system

http://fema.swcb.gov.tw/
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Display through 
DDMI system and APPs

17 Grid stations
3 Mobile stations

21 Fixed stations

Communication

On-site Debris Flow Monitoring 
http://246.swcb.gov.tw/

Rain gauge

CCD 
camera

Solar panel

Geophone
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Different On-site Monitoring Sensors

CCD camera

Water level 
meter

Rain gauge

Instrumental cabin

Wire sensor

Soil moisture 
sensor

Geophone
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Real-time on-line Debris Flows Observation Data
Torrential rain in Shenmu monitoring station, 20 May, 2014

Upstream, I=54 mm/hr, R=58.5 mm
Downstream, I=24.5 mm/hr, R=26 mm

Wires broke at 12:53:44
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Front surge velocity = 4.9 m/s



2020 International Smart Cities e-Forum ｜ 智慧城市國際線上論壇

On-line Event-database of Sediment-related Disasters
using UAV, satellite images and field investigation

Fast Event Report
http://246.swcb.gov.tw
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On-line Education of Debris Flow Knowledge

Education videos
uploaded on Youtube

Disaster prevention
knowledge

On-line monopoly 
game for disaster 

prevention
Parent-child 

interactive website 

http://246.swcb.gov.tw/
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Free APP for Debris Flow Disaster Prevention
iOS

Android

Google map application 

Rain gauge

Shleter

Potential 
Debris flow 

Creek



http://www.google.org/crisismap/taiwan

Google Crisis Response-Taiwan Disaster Prevention Map
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No. of Casualties and Wounded 
Debris Flows vs Typhoon

Debris-flow Disaster prevention system has 
been implemented since 2004.
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Geospatial World Excellence Awards – Disaster Prevention
Intelligent Disaster Prevention and 

Decision-making Network for Debris Flows
Geospatial World Forum 2019


