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Introduction
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Basic Information of Taiwan

•Geographic features
•400 km from north to south
•145 km from east to west 
•Area: 36,000 Km2 over 70% 
in slope land

•Population (Jan, 2012)
•23,230,506 in total, 67.70% 
in urban areas

•Density: 641/ Km2

•Tectonic Conjunctions: 
•Philippine Sea plate
•Euro-Asia Plate

•High risk of Typhoon
•3-5 typhoons/year



268 Mountains over 3,000m
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Major Natural Disasters in Taiwan





Emergency Management System
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Disaster Management system

 Single Hazard Disaster Management Approach

 Tree levels of  government DM Structure

Central Government 

Municipality and County Government 22

Township (District) Government  368



Disaster Responsible Authorities

Ministry of Health 
and welfare

•Epidemic Disease

Department of 
Environment Protection

•Hazardous Materials
•Suspended Particulate Disaster 

Department of 
Transportation

•Plane Crash

Council of Agriculture 
•Debris Flow 、Cold Current、
•Forrest Fire

Atomic Energy Council

1.잠재 고객

•Typhoon、Earthquake、Fire、

•Explosion 、Volcanic Disaster

Ministry of Economy

Ministry of Interior
•Flood、Drought、
•Pipeline(oil、electricity、industrial gas)

Radiation 

(Responsible Authority ) (Type of Disasters)
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Central Government Disaster Management
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Disaster Response Mechanism

In Taiwan
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Initiated by Disaster Responsible Agencies

Stationed by relating authorities and other units (NGO)

24 hours 

Analysis, coordination, command and support
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Central Emergency Operation Center 

(CEOC)

CEOC/VIDEO_TS/VIDEO_TS.IFO


National Search and Rescue Command Center

Liaison 

officers from 

related 

Agencies 

24 hours 

operation 



Central and Back up Emergency 

Operation Center



Central Emergency Operation Center (CEOC)
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社群網路

(google、facebook)
災情通報

(Local EOC、EMIC system)

媒體管理

(Media and Press)

災情蒐整

(Helicopter、Satellite、
Aerial photo)

CEOC

Integrated Decision Support System(CEOC) 



Debris 

Flow 

Condition

weather 

Condition 

Water

Condition

Road 

Condition

Damage 

Condition

Commander of 

Central EOC



Weather Condition
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7日17時
8日14時

06日11時30分：發布海上警報
06日20時30分：發布陸上警報
07日11時：暴風圈進入近海
07日17時：暴風圈進入本島
08日07時：中心登陸
08日13時：中心離開本島
09日03時：暴風圈脫離本島
09日13時：暴風圈脫離近海

Provide 6-12 hours wind speed and rainfall prediction



Water Condition 
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區
域

水資源

調度區
水庫

濁度警戒值

(NTU)

目前濁度

(NTU)

預估未來24
小時濁度增

加機率

北
部

北基 新山水庫 500 — 中

臺北
翡翠水庫 1,000 2.3

9
中

直潭壩 1,000

板新 鳶山堰 1,000 — 高
桃園 石門水庫 1,000 14 高

新竹
寶山第二水庫 1,000 0.9 中
隆恩堰 1,000 — 高

Clarity of drinking water 

曾文水庫

德基水庫

石門水庫
翡翠水庫

牡丹水庫
放流中

機率高

機率低

機率中

flood warning 

Dam flood discharge 

warning River band overflow

warning 



Debris Flow Condition
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系集預報
累積雨量

紅黃警戒
鄉鎮

分布圖

未來24小時
累積雨量

Debris flow 0708 8:00 0708  14:00 0708  20:00 0709  02:00

Yellow alert 24 24 25 26

Red alert 6 10 26 21



Road Condition
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台9線蘇花公路
風險等級：封閉

台7甲宜蘭支線
風險等級：封閉

台8線中橫公路
風險等級：封閉

台2線北部濱海公路
風險等級：警戒

台7線北橫公路
風險等級：封閉

台18線阿里山公路
風險等級：封閉

台8線85K~110K
風險等級：警戒

台14線87K~99K
風險等級：警戒

台20線154K~185K
風險等級：封閉

台23線0K~25K
風險等級：封閉

台11甲線0K~19K
風險等級：封閉

台9線北宜公路
風險等級：封閉

台9甲烏來路段
風險等級：封閉

Roads closure alarm



Damage Condition 
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新北市烏來區孤島救災現況

縣市別 死亡 失蹤 受傷

宜蘭縣 4 0 6

新北市 3 4 52

高雄市 0 0 6

臺北市 0 0 128

臺中市 0 0 233

屏東縣 1 0 1

新竹縣 0 0 2

臺南市 0 0 5

臺東縣 0 0 2

桃園市 0 0 2

合計 8 4 437



Principles of CEOC response

24

 Fast mobilization and deployment

 Active and full scope support functions

 Efficient coordination and cooperation

 High level Command and leadership 



重大災情Hualien Earthquake 



白金雙星大樓00:37

雲門翠堤大樓00:06

統帥飯店00:31

花蓮機場

中正橋

七星潭大橋
橋墩、橋面斷裂00:11

東大門00:03

舊遠百大樓00:50

花蓮新興路接
尚志路路面00:45

七星街53巷5號
地面隆起00:06

花師街地面陷落

東華美崙操場地面隆起

Damage map of Hualien city



2/7 00:00

Activated   

2/6 2018 23:50

Magnitude 6.0 

Earthquake

00:25Minister 
arrived in 
CEOC、
00:50Primer 
arrived CEOC

01:50
CEOC meeting

President and Primer 
inspect the disaster area
respectively

2/11 13:00 CEOC
dismissed

照片來源:中央災害應變中心

2/7 00:15 

C-130 Cargo 
planes standby；
00:19 S&R team 

mobilized

01:40 Central 
DM team 

SR 71 
helicopter

03:46

Arrived in 
Hualien

Till 08:30 10 mission 
sorties of C130, 590 
people and 20 S&R dogs 
transferred .

CEOC earthquake response 



Disaster preparedness and 

response innovations in Taiwan



Preparedness Innovations

29



1. Potential Hazard Map 

Disaster potential hazard map

 Earthquake(Fault), flood, mudslides, slope land and 
potential soil liquidation area .    

 Totally 22 City and County, 368 Township
government and 7,810 villages. 

3030
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2.  Disaster Prevention and protection Park

Integrate park scenery, exercising area, water 

detention and disaster response, mass shelter function 

all together. 



3. Public warning system, PWS

Cell Broadcasting Service, CBS



Public warning system

Automatic Cell Broadcasting mode, 5-10 seconds to 

all 4G cell phone users.

Only to the appointed affecting areas or nationwide. 

With special sound and vibration 

Instant and real time warring.

Government information, reliable and dependable.

Free of charge.

33





4. Earthquake Early Warning System

1. Real-time seismic network

2. Quick determine magnitude 

and location 

3. Fast  warning message

4. Estimate Intensity and arrival 

(S wave)time

5. Emergency response and 

local application (evacuation)

35



Earthquake Early Warning System

36

Customized 
Requirement

Private Corps. 
Application

General Publics

Other
functions

Government 
Agencies

Important 
infrastructures

Internet Direct Service

Hazard Related 
Agencies

Communication 
Corps.

Mass Media 
TV Corps.

Public Schools

Collaborate 
MOU

CWB
Regional 

EEW

Other private 
tech firms
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EEW

PWS TV

17s

4m
42s

7m
30s

14s

Official Report

Intensity Map

CEOC

9m

Time

hazard

estimate

disaster 

rescue4/18 13:01

Earthquak

e occurred

emergency

response

Drop Cover and Hold on

2019/04/18 Hualian Earthquake



5. School Earthquake Alarm System
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 10-20 seconds warming time 

before the strong (S) wave 

arrived.

 Earthquake Alarm System in 

all 3,466 elementary and 

junior high schools nationwide.



• Developed by NCDR 

• All 22 alerts at 4 categories (free)

• Subscribers close to 1 m users 

6. Application of communication software in DM

Torrential 
rain

Debris flow

Low 
temperatur

e

High water 
level in 
river

Floods

Earthquake

Dense fog

Thunder
storm

Strong 
winds

Dam 
discharge

Road 
closure

Railway 
acciedentTyphoon Tsunami

Pandemics Security

Cross-
boundary 
outbreak

Office and 
school 
Closure 

Highspeed 
rail accident

Others

Wearer and EQ
Hydraulic 
situation Transportation

Alert on 
flood gate

NTPC

Temporary 
parking 

info

TPE

TCC

Alert on 
water level



Application of communication software(APPs) 

Apps from Central Government



Apps from Local Government



7. National Fire Agency Training Center — the 

cradle for emergency responders

Covers an area of 109 hectare is now the biggest fire 

and emergency training base in Asia and third in the 

world.

With 49 different training facilities including building, 

market, factory, airplane, vessel, mass rapid transit, 

high speed rail, tunnel, rapids, oil tank and various fire 

related simulation sites. 

4242



8. Shake-out Taiwan -- National Disaster 

Prevention day 21 SEP
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Shake-out Taiwan -- National Disaster 

Prevention day  21 SEP

First degree Emergency Operation Center was 

activated conducting earthquake scenario table 

exercise.

Students Earthquake drill.  

Nuclear power plant radiation disaster exercise. 

Shake out Taiwan earthquake drill for citizens.  

http://comedrill.com.tw

Over 3,000,000 people participated each year.

44

http://comedrill.com.tw/


9. School Earthquake Drill

Over 2 million students join the school 

earthquake drill in 09:21 at the same time 

Initiated by Public Waring System (cell phone 

message)

45



10. Smart Earthquake Safety House

 Earthquake Early Waring System

 Artificial Intelligent

 Smart equipment and appliance



Earthquake Waring System



Smart Power Shutdown 



Carbon Monoxide Detector



Safety Closet

Tested by National Center for Research 

of Earthquake Engineering
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pre-development post-development

post-development  +

flood mitigation 

facility

outflow outflow outflow

Urbanization increases flood risk 

The land developers construct the detention 

basins and Low Impact Development facilities.

11. Flooding mitigation Innovation 
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 “Maple Garden” in Taichung City has 

functions of flood detention, drainage and 

recreation. 

 Constructed in 2012; total storage capacity 

is 200,000 m3.

Maple Garden

Source：Taichung City Government



 Completed in 2014 

 Total storage capacity of 8,000 M3

 Reduce flood risk of surrounding 10 ha, 

and protect 1700 residences

Donghu Detention Basin 

In Dali Software Park

Source：Taichung City Government
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 Flooding case in Kaohsiung on Sep. 19 in 2010 (Typhoon Fanapi )

0

100

200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Flooding at 15:00 at the 
nursing home

Rescue team arrive 
at 20:00

24   1     2    3     4    5    6 

R
a

in
fa

ll
 (

m
m

)

3Hours

Before: wait for rescue
Now: evacuation beforehand

Get 8 hrs. early for response
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Early Warning



Nursing home

Social welfare 
institutions 

and  hospitals 

Barracks

School

• Internet access
• Voice announcement

city-call

Level 1 flood alert 

Local Broadcasting Service flooding warning 

Government
DM personnel

Industrial 
park

【Real-time warning notification】

Message

file:///I:/國語demo.wav


Smart Water Gauge
Use the concept of crowdsourcing to establish 

a new model for civil disaster prevention

56

Step 1: Find a water 
gauge

Step 2: Scaling

Step 3: 
photo

56
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Functional operation

 Photo uploading

 Disaster uploading 

Disasters
emergenc
y response 

system

Flood
warning 
system

Water information 
Notification APP

Photo uploading

Disaster uploading 

Cancel



8,800

Citizens and Business Notification

Online 
report 

platform

Voice 
survey by 
local calls

Flood 
warning 

sign

 Convenient 
stores

 Gas 
stations

 volunteers

Public, Private and Partnership 

58





Disaster information showed in the 

point of sale (POS) screen



颱風及豪(大)雨特報期間，警戒資訊每小時更新、每10分鐘輪播10秒鐘

Update every hour, broadcast 

every 10 minute for 10 seconds



Tzu CHI Foundation 

12.  NGO DM participation in Taiwan  



>600 Offices/Points in 61 countries/areas

Charity Relief in 100 countries/areas

10 million supporters & donors around the world

1 million volunteers around the world

Free clinic service 2018 
16,170 location-time in 50 countries

Free clinic beneficiaries
3,087,016 person-time

Project Hope (school built) 

230 schools in 16 countries

Permanent house 
18,730 units in 15 countries



Tzu Chi Aligns with the UN Sustainable Development 

Goals, SDGs

6 7



2017   Mexico    

2001 El Salvador       

2010  Haiti    

1999  Clumbia    

2016  Ecuador    

2007   Peru    

2010   Chile    

2003 / 2008   

China    

1998 Afghanistan   

2005 Pakistan    

2004 South Asia Tsunami    

1999  Turkey     

2012        Italy    

2003        Iran     

2015 Nepal    

2001   India    

1999 / 2016 / 2018   

Taiwan    

1995 / 2011 / 

2016  Japan    

2013   Philippines    

2006 / 2018  Indonesia    

1998Papua 

New Guinea    

2011 New Zealand    

1995~2018  Tzu Chi Relief Action to 

Earthquake Disasters      



2018 Tzu Chi Relief Action Map      
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1999 Sept 21, 1:47 am

Magnitude 7.3

51,711 Houses Destroyed

53,768 Houses Damages

2,415 Death, 29 Missing

11,305 Injuries

364.7 Billions NTD losses

(11.64 Billions USD)

Nantou County,

Chi Chi Township
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Mobilized 100,000 volunteers in disaster area helping victim,
logistics, traffic control, etc.

Emergency Relief Aid



2001 Earthquake in India      



Tzu Chi Rebuild 227 Houses



2003 Earthquake in Bam, Iran      



Tzu Chi Rebuild 

5 Schools
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2004 Earthquake and Tsunami in South Asia     



Tzu Chi Rebuild Over 3000 Houses and 3 Schools in 

Indonesia



Tzu Chi Rebuild Over 600 Houses and 3 Schools in 

Sri Lanka
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2009 Typhoon in Taiwan     



77

Tzu Chi Rebuild Over 

1280 Houses, 2 Churches, 1 School 

in 3 Counties



Tzu Chi provide Over 

US $ 70 Million for 96,976 Families with Respect
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螢幕快照 2013-11-19 上午10.37.57.png螢幕快照 2013-11-19 上午10.37.57.png

2013 Typhoon, Earthquake and Conflict in 

Philippines     



Tzu Chi rebuild Over 2,500 Houses 



81 2017 Earthquake in Mexico     



TZU CHI INNOVATION SYSTEM



Water
Food

ShelterAccessory



Wat
er

Food

Shelt
er

Acc
ess
ory



Water Food

Shelter
Accessory



Water Food

Shelter
Accessory



OCHAUNEP

UNDPI UNHCR

Partnership with UN System



Response Innovations



1. Precautionary Evacuation

People in mountain area 

List of residents

Mandatory(yellow, red alert) 

Debris Flow Potential Area

Enforced by Township 

Government

Assisted by fire, 

police and military



Precautionary Evacuation

 Identify potential mudslides stream area( totally 1,705 )
 Make potential hazard map 
 Calculate the affected population and make a list
 Select and  prepare the emergency shelters
 Decide precipitation alarm value (250-350mm)
 Decide the type of evacuation alarm ( yellow and red alarm )
 Evacuation order and enforcement
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Case of successful Precautionary Evacuation
Typhoon Fanapi , Sep. 2010 , in Lai-Yi village

照片來源：水保局9/18
05:30

9/19
08:4014:00 15:00 23:00

Issue yellow

alert

Land sliding 

Red alert 
Evacuation 

operation

Typhoon

landfall
Landside 

in Lai-Yi

32 hours ahead

1. Buried houses: 50
2. 400 residents evacuated 
3. Causality:  0

2009 after Typhoon  Morakot

2009 after Typhoon  Morakot 2010



NFA information 
platform

Switch to 
Public TV 
Channel 13

Warning messages
(words, chart, image)

Sending news ticker 
and forced switching 

channel Cable TV 
business 

13

2. TV channel forced switching mechanism

NFA information 
platform

Switch to 
Public TV 
Channel 13

Warning messages
(words, chart, image)

Cable TV 
business 

Return to 
original channel



3. International Urban Search And Rescue Team 

Reception and Departure Centre( RDC）

93

108RDC drill.mp4


4. Military Support

 Legal Authorization

 Active response to local disaster  

 Pre-Disaster deployment to potential area.

 Military Liaison Officers station to all level EOC.

 Full support function of Disaster Management before, 

during and after the disaster. 



與復

Military Support
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Before 

the  

disaster

After 

the

disaster

Evacuation 

Cleaning

PreparednessPersonnel dispatch Vehicle deployment

Search and rescue 

Debris removal
Sterilization

During 

the 

disaster

Resource supple



5. Right to know — Response Information

Disaster information network

 Potential maps

 Information analysis

 Hazard prediction

 Weather information

 CCTV monitoring 

CEOC Information Station

 Response and resource

 Public warning 

 Damage report 

(transportation, public work, 

casualties)



CEOC Disaster information Station
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Weather information

Rainfall  prediction

Flood warming

CCTV monitoring
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Dam discharge, Roads closure, Debris Flow 

warning

Purity of running water

Power, Running water, gas

and telecommunication  condition

CEOC Disaster information Station

Current situationET to recover or 
repaired 



Suhua Highway



5. Smart Road Disaster prevention

Enforcement of 

roads closed

Deployment



116.1K 115.9K 114.5K 112.8K

Suhua Highway Road Disaster 

21 Oct 2010, extreme rainfall, 181mm/h, typhoon period accumulation 
rainfall 939.5mm, caused 69 vehicles and 500 trapped, 26 dead or 
disappear, highway closed for 25 days.



1 1 11

0.5 1 10.5

0 1 10

Highway Disaster Early Warning 

Mechanism (HDEWM)

交通量 脆弱度危害度
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DisasterPre Disaster 

Prediction Deployment Warning Road Closure Response

Whether
forecast 

Disaster
History 

Analysis
and 

Assessment
Central

Government 

Local 
Government

Rainfall
Monitoring

LBS

Radio

News 

Ticker

Enforcement

Alert

Watch

Evacuation

D-2 D-2 D-1  H-4 D-1 H時 D日

Concept of (HDEWM)



LINE 3
Rock fall warning 
system

LINE 4
Trapped vehicle 
detection system

LINE 1
Cell Broadcast 
Service

LINE 2
Roadside 
information 
display

Tools of  Earning Warning System



Comparison of (HDEWM)
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86

230
240

84

160

141

122

46
30

139

84

53

88
79

47

11
0

50

100

150

200

250

300

2011 2012 2013 2014 2015 2016 2017 2018

預警性封路次數(次) 封路後致災次數(次)

1109

531 48%

▉Precautionary road closed     ▉Disaster occurred

0 casualty 



6. Water park corn powder explosion
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27 June 2015 in New Taipei city, Taiwan

International assistance: Euro Skin Bank, Japan, USA, Israel,  
Singapore

Lessons learned  from legal frame work, Mass Burn Casualty 
response, emergency hospital coordination.



Total Burn Surface area (TBSA)

Total burn 499

Average TBSA 42.0%

TBSA ≧40% 274 (56.7%)

TBSA ≧80% 37 (7.6%)

Dead/Mortality 

rate
15 / 3.0%

Survivor/Survi

val rate
484 / 97.0%
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TBSA 90%+Amputation

108
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110



111

Prosthetic limb
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Facing the future with hope

113



Experience Sharing

 25 May 2016, European Medical Corps workshop on 
“Dealing with Mass Burn Casualty disaster”

 3 doctors was invited by DG ECHO
 Astonished by mortality rate 3％ in Taiwan (usually 

＜20％ normally )



Burn Rehabilitation and Post 

Acute Care Center

115



7.  Integrated recovery and relocation 

approach

116

 To plan, build and relocate two indigenous tribes in just 18 months.

 A  good example for disaster response and recovery function. 

• Communication: persuade tribal people to relocate

• Cooperation: Central and Local Government (land use)

• Contribution : Disaster Relief group and Tzu-Chi Foundation

( budget and construction)

Build Back Better (3B)



Conclusion

117



Three elements to succeed 

emergency response

Scientific Alert 
and warning

Real-time

Monitoring

In-time

Operation

• Provide 

forecasting  

based on 

models

• Tool for pre-

disaster  

deployment 

• Reference for 

decision 

support

• Provide updated 

data based on 

gauges

• Tool for 

pinpointing 

blind areas by 

forecast

• Reference for 

revising

decision 

support

• Provide reaction 

based on well-

defined plan

• Tool for saving 

more time 

before it’s too 

late

• Reference for 

allocating 

emergency 

support



Thanks!
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