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Outlines

Ô Lessons learned from recent disasters in Taiwan,

Ô Epidemiology of injury pattern and medical resources needed of disaster 

victims in Taiwan,

Ô The fundamental process for medical care in MCI field,

Ô The differences in special type of events, e.g., nuclear, biological, chemical, 

hospital internal disasters,

Ô Tools for evaluating emergency performance (e.g., simulation software, 

exercise)

Ô New challenges and potential solutions for emergency room MCI 

preparedness in Taiwan.

3



What We Can Do in This Scenario?

What kind of specialty? How many people in your team? Doing what?
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We try to practice medicine in all 

situationéé
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We try to save people in disasters, so 

we need know more about theméé
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Something we need to know about 

Emergency Management
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Step 01 Step 02

Step 04 Step 03

Mitigation Preparedness

Recovery Response

Comprehensive Emergency Management

MPRR



Comprehensive Emergency Management

ÅEducation/

Training

ÅExercise

ÅIncident 

Command 

System

ÅHazard 

Vulnerability

Analysis

ÅRisk Management

ÅContinuity of

Operation

Recovery Mitigation

Preparednes
sResponse
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01
HVA

04
COOP

05
Planning P

02
EOP

03
ICS

Hazard vulnerability 

Analysis identify your 

risks and weak 

points

Emergency 

Operation Plan tell 

you what to do in 

emergencies

Incident Command 

System define your 

command chain and 

common language in 

disasters

Continuity of 

operation guarantee 

your organization still 

functioning in 

disasters

Planning P improve 

the decision making 

and coordination in 

emergencies





1935:3200 dead

1999:2400 dead

2003:80 dead

1998, 2000, 
2002, : total 500 
dead

2009:600 dead
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Earthquake in Central Taiwan, 1935

R7.1, 3200 died
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The physicians provided roadside 

medical care

1936 Taiwan earthquake, 3200 died
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First Aids15



Food Supply16



Requiem17



Temporary Shelter18



Resources Management19



Temporary School20



Flood in Central Taiwan,1959

Died and missing :1000
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Typhoon Gloria, 1963

Died: 312
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Earthquake in Tainan, 1964

Died: 100
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Air crash, Far Eastern Airline,1980

Died: 110
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Train Derailment, 1981

31 died, 130 injured
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NERP: The beginning of modern

emergency response plan for disasters

Ô 1981: The òNuclear Emergency Response Plan ó was 

promulgated by the Atomic Energy Council 

Ô The National Nuclear Emergency Management 

Committee (NNEMC ІṶ╝ ỗ )
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Emergency Medical Services 

System/EMT  since 1995 
27



R7.3   2400 died

Earthquake in Central Taiwan, 

1999
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Doctors and Fire Fighters/EMT respond to the scene

Confined Space Rescue
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1999 Taiwan earthquake, in Puli

Temporary Medical Aid Stations
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Different departments will work together 

(but independently)
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Some hospitals failed,

1999 Taiwan earthquake, Chu-Shan Hospital
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Field clinics outside the  

hospitals immediately

1999 Taiwan earthquake, Puli Christian Hospital
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Responders are Coordinated by Fire 

Dispatch Center

Taipei City Fire Dispatch Center during earthquake
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No. of the Wounded in Chi- Chi Earthquake 
(according to time frame)

2903

721

334
150

36

533

1959

3

1287

22 21

268

2

294

10 00

500

1000

1500

2000

2500

3000

3500

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96

Time(hour)

C
a

s
u

a
lt

y

Depletion of local resources

35



The Demand

Time
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What were the differences in bio -

threat/SARS ?

And that would be happened in the CBRNE events!



Fever Clinic Outside for possible patients!

Fever Screening Clinic in NTUH 2003

38



Psychological Impacts of SARS

Ô Excessive self-defense measures 

Ô Lack of trust between people

Ô Negative emotions projection

Ô Infection control measures isolated feeling of 

friendship, trust and goodwill

Ô Alienation in the society
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Topic 2 

Disaster Epidemiology in Taiwan
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Result: Events and Casualties

Casualties Events Avg No./event

Typhoon 16093 29 554.9 

Flood 315 13 24.2 

Earthquake 1006 5 201.2 

Traffic 3768 279 13.5 

Hazmat 2837 63 45.0 

Fire/Explosion 1455 86 16.9 

Mass Gathering 2739 73 37.5 

Food 6166 296 20.8 

Others 570 59 9.7 

Total 34949 903 38.7 
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Result: Casualties Arrival

59.88%

36.21%

0.45%

0.17%

3.29%

Not all patients being 

controlled by 119
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Result: Disposition

Ward

8.25%OP

0.51%
ICU

2.14%

Transfer

1.05% Dead

1.37%

MBD

77.26%
OBU

7.83%

Other 1.59%

The majority of patients do not need hospital 

beds
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Medical Resources Utilization was different

Not Minor Critical Bed Required

Typhoon 13.6% 2.5% 12.9%

Flood 17.5% 5.8% 14.0%

Earthquake 8.4% 2.8% 7.3%

Traffic 24.1% 10.3% 18.0%

Hazmat 3.7% 2.2% 2.7%

Fire/Explosion 31.8% 18.9% 27.5%

Mass Gathering 4.1% 0.9% 3.8%

Food 3.4% 0.2% 3.4%

Others 22.7% 13.6% 17.9%

Total 12.0% 3.8% 10.5%
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The Comparison of Medical Resources 

Utilization in Different Disasters
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ExcelPro

0~0.04

0.04~0.08

0.08~0.12

0.12~0.16

0.16~

Hospital Bed Requirement was different 

among different prefectures/cities46



ICU Bed Requirement was different among 

different prefectures/cities

ExcelPro

0~0.035

0.035~0.07

0.07~0.105

0.105~0.14

0.14~
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The Role of 119 was Different

ExcelPro

0~0.11

0.11~0.22

0.22~0.33

0.33~0.44

0.44~0.55

0.55~0.66

0.66~0.77

0.77~0.88

0.88~1

Å The fire department 

played different role in 

disasters. In fire or road 

accident,  the majority 

were sent by 119.

Å The picture showed 

the percentage of 

patients sent by 119 in 

fire incidents.

Å The percentage 

varied in different 

places.
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The Role of 119 was Different

ExcelPro

0~0.11

0.11~0.22

0.22~0.33

0.33~0.44

0.44~0.55

0.55~0.66

0.66~0.77

0.77~0.88

0.88~0.706

Å In typhoons and floods, 

119 did not play the 

majority role.

Å The pictures showed 

the percentage of 

patients sent by 119 in 

typhoons.

Å Less than 50% of the 

patients  were sent by 

119.
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The aged people need more attention

Not Minor Critical Bed Reuired

Children
0-14Y

5.90% 1.80% 4.90%

Young Adult
15-64Y

11.30% 3.50% 10.00%

Old
>65Y

19.80% 4.70% 18.60%
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Common Injury Patterns

Injury Pattern Casualties Ratio

Soft Tissue Injury 9674 34.28%

Medical ǉincluding food Ǌ 9512 33.71%

Hazmat 2405 8.52%

Head Injury 2014 7.14%

Bone Fracture/Dislocation 1816 6.44%

BurnǉInhalation Ǌ 1703 6.04%

OHCA 352 1.25%

Å Many patients had more than one injury pattern
Å Among medical illness, 60 ǆ was GI problem

Å Among burn patients, 35 ǆ was inhalation injury.
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Disasters are differentéé

Ô The epidemiology for disaster health impact was different among 

different places, local governments should tailored their system.

Ô Medical resources (esp. ICU and general ward) in different disasters 

varied, but not as high as we expected.

Ô Fire department play an important role in pre -hospital medical care, 

but in some disasters they were not activated.

Ô We should pay more attention on the aged population in disaster 

preparedness
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Solution 1:
Disaster Medical Assistance System Since 

2000
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Solution 2:

Regional Emergency Operation Center
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Solution 3:

Web-based Medical Resources Platform

Emergency Medical Management System

http://220.228.12.173/
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Solution 4: 
Medical Care for Hazmat Casualty in designated 

hospitals
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Topic 3
Ideal Response Framework for MCI 
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Rescue Scene Control for MCI in 

Taiwan

Damage 

Control

IC
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Fundamental Process for Field Medical Care
59

Disaster 
Scene

Casualty Collecting 
Point CCP

Definite CareEmergency 
Room ER

Å Incident commander decide the CCP

ÅDisposition officer decide which ER to send

ÅER doctors decide definite cares 



Survival of Casualties in Scarce Resources

Time vs. Resources

Time

Resources
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Triage61

Patient Information

Priority



Triage by Location62



EX: MCI drill (a fir in long tunnel)63



Medical Response to Disasters
64

Single 

Hospital

Daily 
Event

Hospitals

MCI

Alternative 

Care Site

Huge MCI

Field 

Hospital

Catastrophes



Medical Care for 

Multiple/Mass Casualty Incident

Step One
Field Medical Care

Step Two
Emergency Care

Step Three
Definite Medical Care

Å Nearby

Å Appropriate

Å Diverse

Specific 

medical need

Å Life saving 

Å Triage
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Role of the Disaster Medical Assistant Team
66

Disaster 
Scene

Casualty Collecting 
Point CCP

Definite CareEmergency 
Room ER

DMAT

Type Type



Composition of the Disaster Medical 

Assistant Team

Type 1

Incorporated into City EMSS
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Composition of the Disaster Medical 

Assistant Team68

Type 2

M edical Operation Unit

M edical Support Unit



Disaster Medical Assistant Team

Including medical, ancillary and support 

personnel
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1 2 3 4

Rescue Detection Decon Triage & 

Transfer

Evacuate
Stop leakage  

Identification
Set priority for 

Decon

Washing out

All hazmat

MCI process

Topic 4a Special situation

Hazmat Involved in Disasters

Hot Zone Warm Zone Cold Zone
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Detection, Decontamination and 

Provide Definite Care
71



Integrate Live Saving and Hazmat 

Management 
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Separate entry for contaminated patients in ER

73



Decon facility within an ER
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Shower nozzles outside an ER
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PPE in an ER
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Radiation monitoring system in an ER
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Topic 4b

Hospital Resilience in Disasters

Hardware and 

Environ Safety

Protect personnel 

and patients

Surge Capacity

Response to large 

volume of patientsHospital continuity 

of operation

Electricity, Water, IT, 

Medical gas, logistic supply

HCFs play roles 

for communities
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Hospital fires are very dangerous!79



Very difficult to evacuate!80



Smoke killed a lot of people!81



Recently forgot to close doors killed 13!82



In case of a fire in the power plant of hospitals Ǡ83
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Hardware Software

Environment Liveware

Human factors related 

safety issue

SHEL Model



Hazard Vulnerability Analysis for 

Hospitals85



Wards/units are different!  

AmbulatoryCan not 
move

Life support not needed 

Rely on life support

HD

ER

PSY

OPD

OR

ICU

RCW

Nursi
ng 

Hom
e

Long 
Term

Housi
ng
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Disasters are different!
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Architecture design
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The possibility of shelter - in-place



Fire compartment without penetration!89



90
Combination of clear signage, egress, fire 

doorséé



A pragmatic and readable EOP 
91

A lot of EOPS, but 
where is the true 
answer for this 
situationĺĺ



Education/Training and exercise!92



Topics 5 

Tools for evaluating emergency performance
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Why performance evaluations difficult?

Ô Events are different!

Ô Organizations are different!

Ô Events can not be repeated!

Ô Rare events

Ô Performance differs when psychological prepared!

Ô History effects

Ô No comparison
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A well -designed exercise, is just like a 

laboratory for scientific study
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Basic concept for 

Exercise
96

Exercise

EOP

Training



01

02

03

04

Well design and conduct

Identify issues need improvement

Set Objective

Exercise evaluation

What is a acceptable exercise?
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