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Natural Hazards in Taiwan 

 Due to the particular geographical location and 
geological condition, Taiwan suffers from many natural 
hazards, such as typhoons, flooding, landslides, debris 
flows, and earthquakes, which often cause series 
property damages and even life losses. 
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Summary of Disaster Events and 

Potential Risks recent  year in Taiwan 

 In 2005, the report entitled “Natural Disaster Hotspots – A 

Global Risk Analysis” issued by World Bank indicated: 

“Taiwan might be the most vulnerable to natural hazards on 

Earth, with 73 % of land and population exposed to three or 

more hazards” 
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Total loss due to natural disasters 

72% natural hazard damage is caused 

by typhoon in Taiwan area 

Typhoon Disasters in Taiwan 
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Economic Losses of Typhoon in Taiwan 

Typhoon Death Injure 

Agri. 
Loss 

($US M) 

(A) 

Constr. 

Loss 

($US M) 

(B) 

Total 
($US M) 

(A+B) 

Chebi 30 124 22.3 0.7 23.0 

Trami 5 - 2.2 4.9 7.1 

Toraji 214 188 235.7 170.6 406.4 

Nari 104 265 126.5 56.7 183.1 

Utor 1 6 2.9 7.6 10.5 

Total 354 583 389.6 240.5 630.1 

Typhoon tracks in 2001 

 In average, there are 3.6 typhoons touched down in Taiwan 
every year 
 In 2001, 8 typhoons attacked Taiwan 
 In 2004, 6 typhoons swept Taiwan  
 In 2005, 3 category-4 typhoons hit Taiwan 
In 2006, 7 typhoons swept 
 In 2007, 5 typhoons swept 
In 2008, 6 typhoons attacked Taiwan 
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Debris flows and urban flooding have become the most 

severe hazards in Taiwan area during typhoon season. 

Taipei MRT 
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Safe Taiwan Information System(SATIS) 

 Safe Taiwan Information System(SATIS) was developed by 
NCDR for natural hazards. 

 The SATIS is designed to integrate the real-time monitoring 
data, the dynamic hazard models and Web-GIS technology 
to provide disaster management decision support tools 
for early warning. 

 The input data of this system includes:  

 the basic maps 

 the real-time information of typhoon and rainfall issued by the 
Central Weather Bureau 

 the real-time water information from the Water Resources 
Agency 

 the hazard maps indicating areas of potential landslide, debris 
flow and flooding made by NCDR herself 

 The results of analysis and warning messages are finally 
delivered to the Central Emergency Operations Center 
(CEOC) and help the commander to make the right 
decisions in disaster preparedness and response phases. 
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The Framework of SATIS 
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Information flow  of  SATIS 
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SATIS for Natural Hazards 
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Monitor 

Typhoon forecast 
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Warn instantly 

•collects the typhoon information 

•estimate of its future track 
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Rain gauge rainfall order 

The User Interface for the Rainfall Distribution 

The accumulated rainfall is calculated as the GIS 

layer  
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Climate forecast model 

Forecast Basin rainfall by WRF 

Forecast slope land area 

rainfall by WRF(Weather 

Researth&Forcasting model) 
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Send warning message to cell phone 

(May) 27 04:10  

Taitung county DaRan town NanTian 
accumulate 1 hour rainfall 43mm  

Taitung county DaRan town Shouka 
accumulate 1 hour rainfall 45mm 

Calculate 

accumulate 1、3 

hours rainfall of 

each rain gauge 

Make message list 

Send message 

Two adjacent rain gauge 

 exceed 40mm/hr 

Single rain gauge 

 exceed 100mm/hr 

Dynamic 
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Analysis 
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The Inundation Potential Maps in Taiwan 

 The flood and drought 
mitigation research group 
had finished the island-wide 
inundation potential maps in 
2001. 
• For floodplain managements 

• For flood mitigations 

• Incorporation with social-
economic information 
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19 
Rainfall Forecasting 

Real-time Rainfall Records 

Highest (avg. depth > 1.5 m) 
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Automatically selects the inundation potential layers  every 10 minutes  
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Forecasting of the Inundation Potential Areas 

Be modified manually via the user interface of DSSER 
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Geology Zoning of 1420 
Potential Hazard 

Streams 

 Potential Streams of Debris Flow  

Automatically identifies the potential areas of debris flow and landslide every one hour 
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Rainfall distribution 

Forecast rainfall distribution  

Disaster location of the same 

typhoon tracking before vs. 

rainfall distribution 
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 The User Interface for the Forecasting of 

the Slopeland Disaster Locations   
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http://zadorlab.cshl.edu/tai/Gallery/Collection/taiwan.jpg


Presentation by Web GIS 
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Visualization of the disaster Information Using Google 

Earth / Map 

Slope land Disaster Locations 

Flooding potential Areas 

Analysis result demonstrated  

by Google Map 
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Early Warning INFO. for Decision Maker 
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How SATIS operate for Typhoon Hazard in NCDR? 

Response Operation Sub-
System for Typhoon Hazard 

Decision Support Sub-
System for Typhoon Hazard 

Remote Sensing Sub-System 
for Post-Disaster 

Investigation 
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Response Operation Sub-System for Typhoon Hazard 
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Decision Support Sub-System for Typhoon Hazard 
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Remote Sensing Sub-System for Post-Disaster Investigation 
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Display of Disaster Information in 3D Google Earth 

Slopeland Information 

Shelter Information 
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Display of Disaster Information in 3D Google Earth 

Slopeland Information 

Shelter Information 
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Display of Flood Simulation in 3D Google Earth 
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 Interpretation of Disaster by Formosa II 

    -Flooding in Myanmar 5/7/2008 
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Before 

After 

高雄縣六龜鄉 

 Interpretation of Disaster by Formosa II 

    -Typhoon Kalmaegi in Taiwan 
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 Lu-San  

 Interpretation of Disaster by  Aerial Images    

Typhoon Sinlaku in Taiwan 

Landslide areas 
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Summaries 

 Safe Taiwan Information System(SATIS) was developed for 
preparedness and response of Natural hazards.  

 This system is base on the Web-GIS framework that the 
disaster information can be distributed via internet technology.  

 When typhoon is coming, the SATIS is used to integrate real-
time monitoring information, hazard models and graphical 
user interfaces to analyze and manage the disaster 
information such as the current position and possible path of 
typhoon, the spatial distribution of rainfalls, and potential 
areas of flooding, landslides and debris flows. 

 The results of hazard analysis and warning messages are 
finally delivered to the Central Emergency Operations Center 
(CEOC) and help the commander to make the right decisions 
in disaster preparedness and response phases. 

 The active assessment and evacuation for typhoon events 
using the DSSEW has proven effective for the reduction of 
property damages and life losses.  
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Future Works 

 Taking the advantages of other GIS programs in 
Taiwan. 

 Establishing data exchange standard and common 
platform for information sharing. 

 Participating International Information Cooperation 
Projects. 

 Integrating with the infrastructure of GEO GRID for 
more applications. 
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Thank you  

for your attention!!! 
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