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Outline A/

Background

Major earthquake disasters in Taiwan
Requirements on disaster prevention

Taiwan Earthquake Impact Information Platform,
TERIA

Application

Scenario simulation for the National Earthquake
Drill

Impact analysis for policy suggestion on disaster
management system



Major earthquake disasters in Taiwan 24
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Are we ready for the next major earthquake? A2
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Requirement on preparedness and A
management NeER

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 A

Impact analysis in various levels of excitations

Aoeded juelsisal-laisesi

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

1. Extreme scenario

A
Extreme scenario Quantitative analysis in an
extreme scenario allows the
Operative s€énario A disaster resilience of

organizations to be examined

Opérative 9€€nario B

2. Operative scenario
Scenario simulation in various
levels of excitations can be
applied on the local plan to
6%, ‘% %, '%. enhance the capacity




TERIA Platform Framework
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Geospatial Meshed Data AN
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Database of portable water system £2

28 Reservoirs
e Wells

@ Treatment Plants

Pumping Plants

Water pipe lines

Classification of pipe material

e | Materil

ACP, CIP,
PCCP, PCV,

Brittle PCVP,
pipeline PCV/PE,

PCVP+DIP,
PCVPE. RCP

Lileiliz Others N

pipeline ﬂL

0 375 75

15 225
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*Acknowledgment to the Taiwan Water Corporation and Taipei Water Department



Analysis methodology A

Damage Function

for Portable

Water Facility
Water Treatment

Plant

Pumping Plant

Well
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PGA Mesh-based
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Create an event for simulation

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
Earthguake Drill N

Line source: Milun Fault

Ground motion distribution

Location of main shock and aftershock

Time: am9:21 Sep. 21, 2014 _. R
Weather: sunny, 31°C b

Epicenter: Shoufeng township, Hualien axns 1o
county i

Event: M =7.0, depth=10km, intensity _.M :
exceeds Level 7 in some areas - oo
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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 liquefaction Transportation
Building Mass medical care
Casualty Lifeline system
Sheltering

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



Simulation in various shaking intensities £2)

Taipei city

Intensity | Acceleration | Scenario

setting

80~250gal 240gal*

Vi 250~400gal 320gal*

Neihu District
b 9

Vii >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




Damage assessment for water supply system/Z2\

Intensity 5
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Application on policy suggestion AN

_ ) _ _ 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 a task 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 18




Conclusion A/

The TERIA platform is capable of analyzing the response
of ground motion, potential of liquefaction and landslide,
casualty, damages of building, road, bridge, electricity, and
portable water system.

The scenario simulations for various levels of excitations
interpreted in a mesh of 500 m x 500 m are helpful to
disclose the possible disaster scenarios in details.

Those accomplishments have been applied to the
operation of the National Earthquake Drill and the policy
suggestions for disaster management.

Wu would like to cooperate with CTWWA, TWC, and TWP
to develop the domestic parameters of fragility curves for
water supply facilities and pipelines using historic disaster

data.
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Thank you

for your attention
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