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Basic Information of Taiwan  ZA

= JeGeographic features
*400 km from north to
= south

*145 km from east to
e west

s | *Area: 36,000 Km2over
70% in slope land

*Population (August, 2016)
«23,516,841 in total,

: 67.70% in urban areas[ Urban-type ]
| -Density: 647/ Km?2 vulnerabilities

../ *Tectonic Conjunctions:
‘ Philippine Sea plate [ Geo-hazards ]
a "| <Eurasian Plate

= . eHigh risk of tropical Hydro-
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SRR AR BRARIEZ0NR cyclones meteorological
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Major earthquake disasters in Taiwan

B Meishan earthquake(1906): M, =7.1,

VAZAN

Magnitude of major earthquakes
e 55
e 55-6.0
® 60-65
® 65-7.0
® over7.0
Persons in a 500m x 500m grid
0-100
100 - 500
500 - 1000
8 1000 - 1500
I 1500 - 2000
I 2000 - 2500
B over 2500

®8

1,258 death
B Hsinchu-Taichung(1935): M, =7.1, 3,276
death
B Ch-Chi earthquake(1999): M, =7.3,
2,405 death
Magnitude | Depth Casulties
No. | Farthquake Date (M,) (km) | Decease | Injured
1 Douliou | 1904/11/06 6.1 7.0 145 158
2 | Meishan |1906/03/17 7.1 6.0 1,258 2,389
1916/08/28 6.8 45.0
. [ 1916/11/15 6.2 3.0
3 |Nantou Series 1917/01/05 62 0.0 71 285
1917/01/07 5.5 0.0
g | Hsinehu- b oa000m1| 71 5.0 3276 12,053
Taichung
Chungpu | 1941/12/17 7.1 12.0 358 766
Hsinhua | 1946/12/05 6.1 5.0 74 182
1951/10/22 7.3 4.0
Loneitudinal | 1251/10/22 7.1 1.0
7 Vallf Serios | 1251/10/22 7.1 18.0 >85  >1,000|
y 1951/11/25 6.1 16.0
1951/11/25 7.3 36.0
8 | Hengchun |1959/08/15 7.1 20.0 17 85
9 Paiho 1964/01/18 6.3 18.0 106 653}
10 | Hualien | 1986/11/15 6.5 15.0 13 45
11 Chi-Chi | 1999/09/21 7.3 8.0 2,403 11,305

NCOrR




Are we ready for the next major earthquake? A
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Requirement on preparedness and A
management e

Emergency preparedness

The results of scenario simulation have not been
properly applied on the Emergency preparedness
In the Local Disaster Prevention and Response
Plan

The practical disaster scenario of large-scale
earthquakes has not been fully considered in the
planning of earthquake drills

Disaster management

Subjected to an large-scale earthquake, the
disaster resilience of organizations should be
examined



Concept of this study RN

Impact analysis in various levels of excitations

A1oeded jueisisal-ialsesi

Mesh-based scenario simulation
Scan the weak point and its spacial distribution
Examine the disaster-resistant capacity of each item

1. Extreme scenario
Extreme scenario Quantitative analysis in an
extreme scenario allows the
nario A disaster resilience of
organizations to be examined

>

Operative

]IJW

tive nario B

2. Operative scenario
Scenario simulation in various
levels of excitations can be
applied on the local plan to
enhance the capacity




TERIA platform AN
Taiwan Earthquake Impact Information Platform
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TERIA Platform Framework  Z4

Open source
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Geospatial meshed Data A
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500m x 500m Meshed Map Sheet
Number of Meshes :13,2712
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Analytical items and output

ltem Unit Output
Ground motion
* Response of ground motion 500m mesh | Peak ground acceleration, velocity, and displacement
+ Soil liquefaction and induced settlement | 500m mesh | Liquefaction potential (P ), settlement
* Landslide potential 500m mesh | Landslide potential induced by an earthquake
Impact analysis
* Building 1. General building 500m mesh | No. of damaged general buildings
2. Old building 500m mesh | No. of damaged old buildings
+ Casualty 500m mesh | Casualty induced by building damage in 4 time slots
» Traffic 1. Road 500m mesh | Interruption probability of plane roads
2. Bridge point, line Interruption probability of bridges (including elevated
segment roads)
 Electricity 1. Electric facility point Damage probability of generation plants and
substations
2. Distribution circuit 500m mesh | Damage state of power supply
+ Water 1. Water-supply facility point Damage probability of wells, treatment plants, and
pumping plants
2. Distribution pipeline 500m mesh | Damage state of water supply

12



Create an event for simulation 22

Line source: Fault name, magnitude, depth
Point source: Longitude and latitude of epicenter
User-defined distribution of ground motlon
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Interpret the analytical results 44

Display detailed results
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Scenario simulation for the National A,
Earthquake Drill NCOrR

Line source: Milun Fault
oo

U Milun fault

Ground motion distribution

/ y
Location of rr'lain shock and aftershock

Time: am9:21 Sep. 21, 2014 (% wunwnms |
Weather: sunny, 31°C .
Epicenter: Shoufeng township, Hualien BANALA- 58}
county | masao. 150

Event: M,=7.0, depth=10km, intensity = i
exceeds Level 7 in some areas | a0 |

-»
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Integration of analysis results in Hualien
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Impact analysis for disaster management@%\é

The expert consultation committee* requested a scenario,
an urban city subjected to large-scale earthquakes, to
disclose the challenges in the disaster management system

Framework of all-hazard management system
Scenario Issue Strategy_ and Deployment
Simulation Identification operation and review
mechanism

Simulation items

Soil liguefaction Transportation
Building Mass medical care
Casualty Lifeline system
Sheltering

*Disaster Prevention and Protection Expert Consultation Committee, the Executive Yuan 17



Simulation in various shaking intensities 22\

Taipei city

Intensity | Acceleration | Scenario A
setting

80~250gal 240gal*

'/ Beitou District |

250~400qgal 320gal*

Neihu District
- -

Vil >400gal 450gal**

* Based on the building code in return periods
of 475 and 2500 years

**According to the average PGA measured in
the central Taiwan for the Chi-Chi earthquake




Application on policy suggestion AL

_ o _ O Serious building damage and casualty
Simulation time: daytime - Building damage > 5,000
+ Serious injure and death ~ 6,000
©® Heavy medical care demand
+ Hospitalization demand > 4,000 (need
2,000 to balance)
© Shelter overloading

+ Shelter demand > 190,000 (need
30,000 to balance)

© Roads and bridges severely
disconnected

% Power failure in the whole city

Rescue, medical care, transportation, sheltering,
communication will be interrupted

A

Suggestions on disaster management system

« Launch atask force for configuration and promotion

 Inter-ministry coordination and administrative mechanism

« Enhance the resilience and continuity operation of infrastructure

 Promote the application of scenario simulation on disaster management 19
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Future work A/

Assessment of policy measures on disaster reduction
Performance of building retrofit on reduction of casualty
Evaluation of economic loss

Consider direct and indirect losses
Cost/Benefit analysis of policy deployment

Economic
Casualty loss
N N
Goal?
Duration?
Cost/Benefit?
Original Building Original Policy

retrofitted deployed
20
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