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Major Natural Challenges A

NCDOIR

Typhoon Urban flood Debris flow Landslide

(Morakaot, (Nari, 2001)
2009)

Earthquake Residential Damages to Collapsed
(Chi-Chi,1999) Building Infrastructure school



Natural Hazard Risk: Absolute Economic Exposure Index 2014 A
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Rank Country Category Rank Country  Category

maplecroft”

1 Japan Extreme 6 Mexico High I Extreme
2 USA Extreme 7 Philippines High High
3 Chinese Taipei  Extreme 8 Italy High Medium
4 China Extreme 9 Australia High [ Low
5 India Extreme 10 Indonesia  Medium Extreme

Source: Maplecroft, 2014



Taiwan Seismicity A
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On the Pacific Ring of Fire
. £ 5 0% A 8 (2010)
Since 1900, total 96 fatal quakes | mAEEReK W s
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High Earthquake Threats A
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e Rapid Urbanization Further Increases the Seismic Risk i

DJ‘mmﬁa
14 x'_EE_ 10 \.

« The population and
buildings are crowded, and
the dependence of critical
infrastructures is high.

 Increase the difficulty of e -

rescue because of more m ﬁ, Skyscraper
. £3
and more special structures  science park m
and underground
Under Ground

constructions.

Structures
« Important industry is ligh Rise BN

highly concentrated. g
e The rate for Public and

private buildings
completed seismic

reinforcement was still low. Special Structures




Several Factors keep Chinese Taipei resilient A
—

B Application of S&T on DRR
* National programs and NCDR

B Working on transparent risk
* Website to download Risk maps of flood, landslide and debris
flow
B Legal frameworks for DRR
 Disaster Prevention and Response Act (20007)
e Office of Disaster Management (2009")

B Active participation by private sector
* NGOs and NPOs
* Communities
e Academia, professional groups



Big data backbone to support decision support system /A
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Typhoon emergency operation

(a) Data sources (b) Data exchange(c) Data storage (d) Backup center
* Staticdata  « Structured types-Database * NCHC
s * Dynamic data « Non-structured types-Files *+ GNS
Central government « FTP
( 6 ministries and 20 agencies ) * Web

—_ Service
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Local governments ( 17 )
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NGO ( World Vision Taiwan ) T
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Public service / \ 4
( Taipower, Water supply, Railway ) / 4 ;
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= : Storage V Storage

Research institutes
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Spatial information group * NCHC: National Center for High-performance Computing
* GNS: Government Service Network




f‘ggregatmg big data fo”r oBen data—. o ) A
Cross-cutting Synergy” , “Information sharing”, “Actionable NCDR

)

Typhoon emergency
operation

* Forecasting
Potential path

* Debris flow warning
* Slope land warning
* Road closure

*  Warning
Simulation
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Combine more

than 20 units, 120
maps ( Big Data )

Apply - Provide situation
assessment system

Value-added — Provide
early warning information

Action

Information

Who, what,
when,
where, how

Situation assessment system
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Required big data for operation /A

NCDOR

Typhoon emergency operation
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Maplecroft's Socio-economic Resilience Index 2013 A
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Extreme risk | 1 Somalia Extreme 6 Chad Extreme
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Medium risk ] 3 DR Congo Extreme 8 Yemen Extreme
Low risk [l 4 Sudan Extreme 9 Eritrea Extreme
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Hazard
Identification

Earthquake Disaster Management
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NATECH Risk Analysis

Natural Hazard

Natural Hazard Map
- Probabilistic —
- Deterministic

Manual Input }—

Natural Hazard

Parameter Estimation —
Methods

http://rapidn.jrc.ec.europa.eu/
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The Earthquake Countermeasures for Japan
East Sea, Southern East Japan Sea, and South Japan Sea
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Earthquake Impact Assessment ltems A2

—

A. Ground Motion and B. Direct Impact C. Indirect Impact

Hazard Simulation Assessment Assessment

G W B1 Buildings C1 Casualty

Motion — | faction

gii:::lrj?;:ieorz B2 Transportation e Shelter s and Goods
) t\:ndfan * »

Al2 B3 Lifelines 'l c3 Building Fires and

Seismic | | Debris
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Earthquake Impact Research and Information
Application (TERIA) Platform @

Research Central
Institutes Government

Private Local
Sectors Governments

« Purpose oriented for national drill and preparedness
« Research and technology development supporting
« Disaster scenario simulation implementation and review

« Information integration and data application



Earthquake Impact Research and Information A

Application (TERIA) Platform NCore
—
Objectives

Incorporating state-of-the-art assessment models

Creating a trustable environment for information
integration and data application

Assessing and reviewing more detailed impact scenarios

Supporting earthquake impact simulation research and
model development

Supporting compound-disaster studies, preparedness
and recovery studies, government policy and strategy
enactment



TERIA Platform Framework VA2
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Impact Assessments on Each Mesh VAL

Ground Motion Sim.
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Geospatial Meshed Data VAL
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Ground Motion Assessment @2\}
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Population Patents
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Seismic Resistance Status of Buildings VAZ
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Total residential houses in Taipei: ~ 1.1 millions

The number of houses over 30 years in Taipei: ~ 495,000.



Building Damage Analysis

Complete Damage Buildings Percentage of old buildings
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Building Distribution Analysis /A
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lllustration (Google Earth)
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Power System Status @'/é\}
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Water System Damage Status
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Ex: Status of fire depts. after earthquake A
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2014 National Drill Day Application VAN
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2014 National Drill Day Application A
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Water System Damage Status A
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PGA, Roads and Bridges, lanc

slide due to earthquake
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Scenario Checking and 10 Steps for BCM &4
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Hsin-Chu Science Park :
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5 2 1.1
[ 4. Risk assessment — know your tragic scenarios ] i §§
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[S. Do not forget pre-disaster protection and mitigation 120.96 12058 121.00 121,02 121.04 0%
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Conclusion A
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TERIA Platform Partners

Research Central
Institutes Government

Private Local
Sectors Governments

TERIA is designed and developed to be a open platform,
emphasizing interdisciplinary cooperation, information
sharing, and to satisfy the practical needs for earthquake

disaster management.



Future Work

Build up platform partnership

Develop user interface

Enhance data completeness

Incorporate state-of-the-art assessment models

Assess the effects of system interdependency

500mx500m grids
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