Disaster Management in Taiwan

Lu, Ta - Ching
Senior Executive Officer
Office of Disaster Management, Executive Yuan

w



@ TR ER R AR

Office of Disaster Management, the Executive Yuan

Qutline

* Introduction
 Emergency Management System
* Disaster Response Mechanism

 Disaster preparedness and response
Innovations In Talwan

 Conclusion

w



@ FBELEHRM AR

ce of Disaster Management, the Executive Yuan

Introduction
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Geographic features
400 km from north to south
*145 km from east to west
*Area: 36,000 Km2over 70%
In slope land

{ *Population (Jan, 2012)

23,230,506 in total, 67.70%
In urban areas
‘Density: 641/ Km?

| *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

Typhoon Urban flood Debris flow Landslide
(Nari, 2001)

Earthquake Residential Infrastructure Collapsed school
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Natural Hazard Risk: Absolute Economic Exposure Index 2014

Philippines

maplecroft” © Maplecroft, 2014

Rank Country Category Rank Country Category

1 Japan Extreme 6 Mexico High I Extreme
2 USA Extreme 7 Philippines High High

3 Taiwan Extreme 8 Italy High Medium
4 China Extreme 9 Australia High W Low

5 India Extreme 10 Indonesia Medium No data
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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
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Disaster Responsible Authoritles

(Responsible Authority ) (Type of Disasters)

* Typhoon ~ Earthquake ~ Fire -

Ministry of Interior - Explosion -~ Volcanic Disaster

* Flood ~ Drought -
Ministry of Economy - Pipeline(oil -~ electricity ~ industrial gas

, . Radiation
Atomic Energy Council

* Debris Flow -~ Cold Current -
Council of Agriculture - Forrest Fire

Department of - Plane Crash
Transportation

Department of - Hazardous Materials
Environment Protection » Suspended Particulate Disaster

Ministry of Health

and welfare - Epidemic Disease
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| Prevention and Protection |
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Central Government Disaster Management

Central Disaster

Council

I—— Staff-in-chief —

Executive Yuan

Office of Disaster
Management

| - Chaired by Premier-

|
I
(EVEEpE RS ]

_____ - 7 /1

Central Disaster |

Commission

P

r ® @« eamle = == |pjtiation of CEOC operation == = « == « « o

= == = Joint operation = == 3

Central Regulating
Authorities of Disaster
Prevention and Response

Relevant Central
Regulating
Authorities

Typhoon, Earthquake,

MOFA

uononpal ysu Jajsesip Joj Buynsuon

-
I

s

] Prevention and Protection |
|
I
L

National Rescue
Command Center

National Disaster Prevention
and Protection Expert
Adversary Committee

+ Chaired by Minister of NSC-

National Science and Technology
Center for Disaster Reduction

Budget National Fire
Personnel Agency

Training Center
for Special Force
of S&R

MOI

Major fire, Blast,

Volcanic disaster

OAC

Flood, Drought,

MOEA

Pipe lines of gas and fuel,
Power Transmission,

mining disaster

MND

FSC

MOF

NDC

COA

Cold current, Debris flow,
Forest fire,Bird flu

MOE

MDL

MOTC

Traffic accidents,
Shipwreck, Aircraft crash

MOJ
DGBAS

PCC

CIP

Toxic chemical materials,

EPA
disaster

Suspended particulate

NCC

MOST

MHW

Epidemic disease

AEC |Radiation

Agency assigned by
laws or Central
Disaster Prevention
and Protection Council

Other
Disasters

--—--—--—---Operationsinminislries—---—--—

lig Commander-in-chief

| . co-commander

| - Vice Commander

| - Emergency Responders
L

Coordination, Collaboration

—_———— — —_——— —

' cEOC |
: Coordination post |
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Disaster Response Mechanism
In Taiwan
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Central Emergency Operation Center
(CEQOC)

E Initiated by Disaster Responsible Agencies

B Stationed by relating authorities and other units (NGO)
E 24 hours

B Analysis, coordination, command and support
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Liaison
officers from
related
Agencies

24 hours
operation
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Central and Back up Emergency
Operation Center
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Central Emergency Operation Center (CEOC)
-———————

Central Emergency
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Integrated Decision Support System(CEOC)

AR B i 47
(google ~ facebook) SR
(Local EOC ~ EMIC system)
4 )
_ 4

(Helicopter ~ Satellite -
Aerial photo)

@

(Media and Press)




Debris
Flow
Condition

Damage
Condition
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Weather Condition

Provide 6-12 hours wind speed and rainfall prediction
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Water Condition
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isaster Manage

Debris Flow Condition
F
| Debrisflow | 0708 8:00 | 0708 14:00 | 0708 20:00 | 0709 02:00
24 24 25 26

Red alert
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Road Condition

Roads closure alarm

= 84185K~110K
IR SO

e 143 87K~99K
bogE s B

22

\\




@ 1TH R K E I AR

Office of Disaster Management, the Executive Yuan

Damage Condition
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Principles of CEOC response

» Fast mobilization and deployment
» Active and full scope support functions

» Efficient coordination and cooperation

» High level Command and leadership
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Damage map of Hualien city 74
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CEOC earth
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quake response

]
00:25Minister
2/7 00:00 || arrivedin
CEOC - 01:50 President and Primer
Activated || 00:50Primer CEOC meeting || inspect the disaster area || 2/11 13:00 CEOC
arrived CEOC respectively dismissed
® [ @ @)
' -
_ 470015 01:40 Central 03:46 Till 08:30 10 mission
2/0 2018 23:50 ple%e:}ngtgnadrg; : DM team Arrived in  sorties of C130, 590
Magnitude 6.0 55.19'seR teamn ] ?_R 71 U people and 20 S&R dogs
elicopter transferred .

Earthquake mobilized
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Disaster preparedness and
response innovations in Taiwan
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Preparedness Innovations
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1. Potential Hazard Map

|
B 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.
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2. Disaster Prevention and protection Park
-———————

B Integrate park scenery, exercising area, water
detention and disaster response, mass shelter function
all together.

Park 1
Capacity:1,759 people =
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3. Public warning system, PWS

Cell Broadcasting Service, CBS LN

P Government Agency > Message > Mobile operator

-~

7 Type of the
warming messages
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Public warning system

B Automatic Cell Broadcasting mode, 5-10 seconds to
all 4G cell phone users.

E Only to the appointed affecting areas or nationwide.
B With special sound and vibration

B Instant and real time warring.

B Government information, reliable and dependable.
B Free of charge.

33
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4. Earthquake Early Warning System

R R ST e e e = = =
ANP .01/FBA - N o

TWB1.01/FBA - N Al a

NTS .01/FBA - N ." prl PP

TAP .01/FBA - N ey

NHDH.02/FBA - N R

m 1. Real-time seismic network

NCU .01/FBA - N
NCUH.02/FBA - N
NWL .01/FBA - N

TWC .01/FBA -N ﬁ:.' r = - .
e 2 Quick determine magnitude

HSN .01/FBA - N
NNS .01/FBA - N
ETLH.02/FBA - N
SANB.O1/FBA - N
NMLH.02/FBA - N
TWD .01/FBA - N
NSY .01/FBA - N
WHP .01/FBA - N
HWA .02/FBA - N
WbDJ .02/FBA - N
OWD .02/FBA - N
ESL .01/FBA - N
TCU .01/FBA - N
SML .01/FBA - N
EGFH.01/FBA - N .

WCHH.02/FBA - N AT

WJS .01/FBA - N Miw————
WHY .02/FBA - N

A 4. Estimate Intensity and arrival

and location

Fast warning message

TWF1.01/FBA - N
ALS .01/FBA -
CHNZ.01/FBA -
CHY .01/FBA -
CHY .02/FBA -
CHK .01/FBA -
ELD .01/FBA -
WTP .01/FBA -
TWL .01/FBA -
SNS .01/FBA -
CHNS.01/FBA -
SLG .02/FBA -
TWG .01/FBA -
CHN3.01/FBA -
TTN .02/FBA -

PNG .01/FBA -
PNG .02/FBA -
SSD .01/FBA -
ECL .02/FBA - N
WDG .01/FBA - N
SNJ .01/FBA -
EAS .01/FBA -
SSP .02/FBA -
KAU .01/FBA -
SCZ .01/FBA - Ao
LAY .02/FBA - N oAttt B
WLCH.02/FBA - N
KNM .01/FBA - N_ e A AR s s

(S wave)time

Emergency response and

local application (evacuation)

35
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Earthquake Early Warning System

Government Important
CYVB Agencies infrastructures
Regional Internet Direct Service
EEW .
Public Schools

Other Private Corps.
functions Application

Collaborate
MOU

General Publics

Requirement

36
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2019/04/18 Hualian Earthquake
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5. School Earthquake Alarm System

. . Step4 il
® 10-20 seconds warming time ARELERER
before the strong (S) wave
I . Step5 te 3
arrived _ BYHUGHER BEEAES
® Earthquake Alarm System in
all 3,466 elementary and ARl o
o : ., EARItRESE il
junior high schools nationwide. = PR

2014/05/21 08:21:29 z
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6. Application of communication software in DM

U KE BRI

963,085

« Developed by NCDR

« All 22 alerts at 4 categories (free)
 Subscribers close to 1 m users

Wearer and EQ

Hydraulic
situation

Transportation

water level

II
)

Railway
acciedent

Ll W ™l

1%nnq2rary

1=

Cross-
boundar

Otfice and
school

\
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Application of communication software(APPs)
R

E Apps from Central Government
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Apps from Local Government
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/. National Fire Agency Training Center — the

cradle for emergency responders
|

B Covers an area of 109 hectare is now the biggest fire

and emergency training base in Asia and third in the
world.

B 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.
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Prevention day 21 SEP

B First degree Emergency Operation Center was
activated conducting earthquake scenario table
exercise.

B Students Earthquake drill.
B Nuclear power plant radiation disaster exercise.

B Shake out Taiwan earthquake drill for citizens.
http://comedrill.com.tw

B Over 3,000,000 people participated each year.

w
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9. School Earthguake Drill

E Over 2 million students join the school
earthqguake drill in 09:21 at the same time

E Initiated by Public Waring System (cell phone
message)
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10. Smart Earthquake Safety House

v' Earthquake Early Waring System
v’ Artificial Intelligent
v' Smart equipment and appliance
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Earthquake Waring System

HhEZEFa = 0 15

Earthguake Warning Sysfem

iiﬂ%?éﬂzﬂ%l'zﬂl]%ﬂ_—\ >

SE N E IR A
. If's immediately broadcas#s
\ when an earthquake occurs.

(We

B

Electronic Lock

}\

LS Z) 3th R B DA SKE B R T 2 AR

When an earthquake or fire alarm is raised, !
the door is immediately unlocked for evacuation. ‘
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Carbon Monoxide Detector




Safety Closet
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Tested by National Center for Research
of Earthquake Engineering
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11. Flooding mitigation Innovation

& Urbanization increases flood risk

€ The land developers construct the detention
basins and Low Impact Development facllities.

post-development +

pre-development post-development ol Ml

outflow outflow outflow
'Y X ) YXXXXX) ‘X X )




¢ “Maple Garden” in Taichung City has «« «*
functions of flood detention, drainage and
recreation. -

& Constructed in 2012; total storage capamty L
is 200,000 m?. .
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NN Early Warning

[
€ Flooding case in Kaohsiung on Sep. 19 in 2010 (Typhoon Fanapi)

Flooding at 15:00 at the Rescue team arrive
nursing home at 20:00

N
o
o

N——
0 -

1 2 3 4 5 6 7 8 9 1011@1314@16171819@2122232435252372333
Get 8 hrs. early for response

Rainfall (mm)
3

Now: evacuation beforehand .
e e r—— - Before: wait for rescue




[ Real-time warning notification ]

] Local Broadcasting Service flooding warning _
——J city-call [

Message
{@2 Nursing h * Internet access
% ursing home * \Voice announcement
O Social welfare
@@ institutions Level 1 flood alert
0} and hospitals

Barracks Industrial Government
DM personnel

park
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Smart Water Gauge

Use the concept of crowdsourcing to establish

a new model for civil disaster prevention

Step 2: Scaling




Water information
Notification APP

Functional operation
® Photo uploading
® Disaster uploading

Flood
warning
system
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Cffice

Disaster information showed in the
point of sale (POS) screen
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Update every hour, broadcast

every 10 minute for 10 seconds
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12. NGO DM participation in Taiwan
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»600 Offices/Points in 61 countries/areas

— Charity Relief in 100 countries/areas

Project Hope (school built) Free clinic service 2018
230ﬂschools in 16 countries 16,170 location-time in 50 countries
Permanent house Free clinic beneficiaries
= 18,730 units in 15 countries 3,087,016 person=time
o 1 million: volunteers around the world |
10 m|II|on supporters & donors around the world
: ny o B A sn'm

'olh‘
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Tzu Chi Aligns with the UN Sustainable Development
Goals, SDGs

Four Missions l Charity . Education l‘ Humanistic Culture
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1995~2018 Tzu Chi Relief Actionto
Earthquake Dlsasters
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2018 Tzu Chi Relief Action Map
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51,711 Houses Destroyed
53,768 Houses Damages

Nantou County,
Chi Chi Township
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2,415 Death, 29 Missin
11,305 Injuries

O T

-

364.7 Billions NTD losses
(11.64 Billions USD)
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Emergency Relief Aid

68
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1 2001 Earthquake in India
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2003 Earthquake in Bam, lran
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Tzu Chi Rebuild
5 Schools
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2004 Earthquake and Tsunami in South Asia
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Tzu Chi Rebuild Over 3000 Houses and 3 Schools In
Indonesia
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m= T zu Chi Rebuild Over 600 Houses and 3 Schools in —
Sri Lanka
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R — Tzu Chi Rebuild Over
SeSESS 1280 Houses, 2 Churches, 1 School
in 3 Counties
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Office of Disaster Manageme| nt, the Executive Yuan

— Tzu Chi provide Over —
US $ 70 Million for 96,976 Families with Respect
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2013 Typhoon, Earthquake and Conflict in
Philippines
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Tzu Chi rebuild Over 2,500 Houses _
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2017 Earthquake in Mexico
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TZU CHI INNOVATION SYSTEM
Charitable Technology

When disasters strike, aid providers are often challenged to offer food and
water to victims as quickly as it is needed. Over the decades, Tzu Chi has
developed some equipment to assist volunteers to deliver aid better and
faster.

While a lot of equipment for conducting relief missions can be purchased on
the open market, some special-purpose items are not commercially available.
The product specifications for these items are often very exact and different
from what most consumers desire. As far as manufacturers are concerned, the
demand for these goods is too small. They do not mass-produce such equip-
ment because there is no money to be made. What company would incur the
expense of designing or modifying a product, just to get an order for five units
once every three years?

Tzu Chi has been involved with disaster relief for decades. The foundation’s
aim is to ease the suffering of disaster victims as quickly as possible. To
enhance aid delivery capability, volunteers have created tools that are not
commercially available. Because disaster areas typically lack resources, these
customized items usually meet the following criteria: easy to use, practical,
low maintenance, mobile, and stand-alone.

Here we showcase three items from the Tzu Chi aid toolkit.
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Vegetarian Instant Rice
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High-Level
Dialogue

lobal Platform for Disaster Risk Reduction
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Response Innovations
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1. Precautionary Evacuation

People in mountain area ~Debris Flow Potential Area

Enforced by Township

List of residents
Government

Assisted by fire,
police and military
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Precautionary Evacuatien

> ldentify 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 Fanapn ) Sep 2010, in Lai-Yi village

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

’l‘ PEx s A
B %

2009 after Typhoon Morakot

9/18 B KRA
05:30 14:06, : : 23:00

' Issue yellow | Land sliding | [Evacuation Landside
operation in Lai-Yi




2. TV channel forced switching mechanism

Warning messages
(words, chart, image)

Switch to
Public TV

Sending news ticker
and forced switching
channel Cable TV
business

13
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3. International Urban Search And Rescue Team
Reception and Departure Centre( RDC )



108RDC drill.mp4
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Cffice of Disaster Management, the Executive Yuan

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.
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Military Support

Before
the
disaster

the
disaster




Disaster information network

e v Potential maps
@y 4 v Information analysis
- v Hazard prediction
v" Weather information
v" CCTV monitoring

Ll @ hiip /v omic goviw/index.aspxiD=28

0601ﬁﬂ3 e CEOC Information Station
= e mmcocmmm| v Response and resource
v" Public warning

i KA 2T SRBIRRISRE . ) PRYBEBEP L

..... v Damage report
3 e (transportation, public work,
casualties)
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CEQOC Disaster information Station

]
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CEQOC Disaster information Station

] .
Dam discharge, Roads closure, Debris Flow
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B suhua Highway 8
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5. Smart Road Disaster prevention

7
Response Prediction
Enforcement of Rainfall
roads closed Forecasting

Warning

T Deployment

Disaster Forecast

and Warning Disaster Emergency

Operation Center
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Suhua Highway Road Disaster

nagement, the Ex i

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.
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Mechanism (HDEWM)

RISK = (HAZARD) X (Exmsune) X (VULNERABILITY)
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Concept of (HDEWM)

< Pre Disaster I Disaster>

D-2 D-2 D-1 H-4 D-1 HE% | DH

Response

Road Closure

Prediction

Deployment

Analysis
and
Assessment {

Central
Government

[y | fede
Local News
Government Ticker

el

Disaster
History

Whether

forecast

Rainfall Evacuation J I
Monitoring
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Tools of Earning Warning System
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Comparison of (H DEWM)
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6. Water park corn powder explosion

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.
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[




Office of Disaster Management, the Executive Yuan

Total Burn Surface area (TBSA)
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Prosthetic limb
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acing the future with hope
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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
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/. Integrated recovery and relocation
approach

« 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)

B To plan, build and relocate two indigenous tribes in just 18 months.
B A good example for disaster response and recovery function.
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Three elements to succeed

emergency response

Scientific Alert
and warning

Real-time
Monitoring

 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

In-time
Operation

* Provide reaction

« Tool for saving

» Reference for

based on well-
defined plan

more time
before it’s too
late

allocating
emergency

support )

w
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