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Earthquake Information 



http://www.earthquakecountry.org/dropcoverholdon/ 

Quick response to the public 

Reduce the chance 
of injury 



Quick response to the official government 

Seismic Risks 

• High intensity areas 

• Population in risk 

• Infrastructure 

• Traffic system 

• Damaged-prone buildings and 
casualties 

• Others. 



Outlines 

• Introduction 

• Seismic Risk Identification 

• Assessment module 

– Earthquake-induced landslide 

– Soil liquefaction 

– Building collapse and Casualties 

• Implements (Tools) and Application 
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Preparedness 

Response Recovery 

Mitigation 

Introduction 
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Disaster Management  Cycle 

Minimizing the effects of disaster. 
Examples: building codes and zoning; 
vulnerability analyses; public education. 

Planning how to respond. 
Examples: preparedness plans; emergency 
exercises/training; warning systems.  

Efforts to minimize the hazards created 
by a disaster. 
Examples: search and rescue; 
emergency relief  

Returning the community to normal. 
Examples: temporary housing; 
grants; medical care 

http://www.gdrc.org/uem/disasters/1-dm_cycle.html 



Earthquake disasters in Taiwan 

7 

 Meishan earthquake(1906): ML=7.1, 
1,258 death 

 Hsinchu-Taichung(1935): ML=7.1, 
3,276 death 

 Chi-Chi earthquake(1999): ML=7.3, 
2,405 death 



NCDR Supports CEOC 
Rick  
Identification(~hrs) Disaster Information(~days) 

Weather  
forecast 

1. Nearby Geology 

2. Nearby Faults 

3. Shaking map 

 People affected 

 Parks  for relieving 

 Traffic systems and  
important facilities 

4. Soil liquefaction 
Potential 

 People affected 

 Traffic systems and  
important facilities 

5. Earthquake-induced 
landslides 

 Tribes in hills 

 Traffic systems and  
important facilities 

Earthquake 
Report 

Earthquake 
occurs 

Casualties and building 
Collapse 

Types of Disasters and 
Damages 

Telemetry images 

Impending Aftershocks 

Weather  forecast 

Landslide mapping 

Information of actual 
disasters  

Type1 ：Disaster Maps  with Statistical 
tables 

Type2：GIS-based information. (e.g., 
Integrated Platform on 
Information and Intelligence of  
Disasters, NCDR) 

Landslide mapping 

Damages of 
bridges and roads 

Damages of 
important facilities 

The scope of Disasters at present  

The possible areas of appended  
disasters after landslides 

Statistics of death and 
disappearance 

The Explanation of 
disasters by using 
Telemetry images  

Buildings-Safety 
Check for medical and 
shelter 

1  

2  

Data 
update 

The failure of 
road network 

The distribution of  
resettlement  of people 

and refuges 

Type1：Disaster Maps with Statistical 
tables and  trends 

Type2：GIS-based information. (e.g., 
Integrated Platform on 
Information and Intelligence 
of  Disasters, NCDR) 
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應變圖資與主題： 

1. 地質剖面 

2. 斷層分佈 

3. 震度分布 

4. 影響人口 

5. 收容處所 

6. 基礎設施 

7. 交通設施 

8. 崩塌潛勢 

9. 液化潛能 

10. 橋梁通阻 

Scenario-based Maps 

Geology and Fault Peak Ground Acceleration 

Traffic system People affected 
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應變圖資與主題： 

1. 地質剖面 

2. 斷層分佈 

3. 震度分布 

4. 影響人口 

5. 收容處所 

6. 基礎設施 

7. 交通設施 

8. 崩塌潛勢 

9. 液化潛能 

10. 橋梁通阻 

Parks for relief Soil Liquefaction 

Infrastructure Blocking-up Bridges 

Scenario-based Maps 



Assessment module 

 Earthquake-induced landslide 

 Soil liquefaction 

 Building collapse and Casualties 



Earthquake-induced landslide 

12 Huang et al. (2012) 



13 Huang et al. (2012) 

Earthquake-induced landslide 



Huang et al. (2012) 14 

Earthquake-induced landslide 

Coseismic landslides 
are highly correlated 
with PGA of the 
horizontal and vertical 
components. 

Case study for the 1999 
Chichi earthquake 



Rock/soil type 

Geological 
structure 

Topography (i.e., 
gradient, slope and 
area) 

Historical disaster 15 

Earthquake-induced landslide 

Susceptibility map of geology 



Correlation between geological susceptibility, PGA, and 
historical landslides 

Low susceptibility (L) 

Level L LM M MH H 

PGA 250 230 195 170 130 

PGA thresholds for different levels of 
susceptibility 

16 

Earthquake-induced landslide 

Mediate-high susceptibility (MH) 

Low-Mediate susceptibility (LM) High susceptibility (H) 

Mediate susceptibility (M) 



中、高潛勢區域 
縣市 鄉鎮區 

高雄市 14 

台南市 12 

屏東縣 10 

台東縣 6 

嘉義縣 1 

17 

Earthquake-induced landslide 

Potential 
High 
Moderate 

County Nos. of 
District 



Soil liquefaction describes a phenomenon whereby a 
saturated or partially saturated soil substantially loses 
strength and stiffness in response to an applied stress, 
usually earthquake shaking or other sudden change in 
stress condition, causing it to behave like a liquid. 

Hazen, A. (1920). Transactions of the American Society of Civil 
Engineers. 83: 1717–1745 

Soil liquefaction 



The seismic design code of building in Taiwan , which is equivalent to the 
JRA(1996) method 

19 

Soil liquefaction 



 Liquefaction Potential 

 

 

z: Depth 0~20m, 

FL: Factor of safety, 

F(z)=1-FL, for FL  1.0, 

F(z)=0. ,    for FL＞1.0 

w(z)=10-0.5z 

 20
0 )()( dzzwzFPL

 Three Categories 

0  PL＜5: low potential; 

slight liquefaction 

5  PL＜15: moderate 

potential; settlement or 

liquefaction feature is not 

obvious on the ground surface; 

some liquefaction may be 

existed in deep layer of stratum. 

PL＞15: high potential; 

serious liquefaction; settlement 

or sand boiling is obvious on 

the ground surface 
Iwasaki, 1982 20 

Soil liquefaction 
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 Borehole data: 16,156 

1. The Geo2010 database 
established by the CGS which is 
mainly from the construction 
projects of infrastructures 

2. The engineering geological 
database of the strong-motion 
stations from the Central 
Weather Bureau (CWB) 
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Soil liquefaction 



中、高潛勢區域 
縣市 鄉鎮區 

屏東縣 12 

高雄市 15 

台南市 7 

22 

Soil liquefaction 

Potential 
High 
Moderate 

County Nos. of 
District 



DATA Results Calculation 

Assessment： 

Grid-based Fragility analysis 

Input: 

Peak ground acceleration 
(PGA) 

Design code of 
buildings: 

1. Spectral 
acceleration   

2. Site condition 

3. Fault adjusting 
factor 

Seismic resistance: 

Fragility curve 

Damage Probability： 

 15 building types 

 4 design levels 

 4 probabilities 

Building’ Data: 

Structure type, age, 
design level, etc. 

Buildings’ damage 
into four categories: 

Slight, moderate, 
extensive, complete 

Yeh et al. (2006) 23 

Damaged-prone buildings 



Damaged-prone buildings 

Fragility curve Building types 

Yeh et al. (2006) 
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Building type 

For example: Buildings of different types are 
completely damaged. 

Damaged-prone buildings 



建物統計 
縣市 數目 

台南市 706 棟 

高雄市 16 棟 

嘉義縣 13 棟 

雲林縣 8 棟 

嘉義市 6 棟 

Damaged-prone buildings 

For example: Nos. of Buildings are extensively 
and completely damaged. 

Nos. of 
damaged 
buildings 

County Nos. of 
damaged 
buildings 



居
家
時
段 

上
班
時
段 

上
午
通
勤
時
段 

下
午
通
勤
時
段 

27 

Casualty due to damaged building  

For example: distribution of population at four 
periods in buildings in Taipei city 

Commuting Time:  
7~9 AM 

Commuting Time:  
5~7 PM 

At Work 

In house 



人數統計 
縣市 數目 

台南市 13 人 

高雄市 1 人 

嘉義縣 1 人 

嘉義市 1 人 

雲林縣 1 人 

For example: Nos. of death 

Casualty due to damaged building  

Nos. of 
death 

County Nos. of 
Death 



Implements (Tools) and Application 



Users:  
• Governments  
• Water Resource 

Bureau 
• The Highway Bureau 
• NGOs 
• Individuals 
 

 
 

Info Dissemination after Earthquake  

Grid-based PGA 
distribution 

Dissemination via E-mail & cell phone 



 NCDR provides scientific analysis and suggestions 
to support decision making at CEOC 

Earthquake Info to Central Government  



Earthquake Info to Local Government  

NCDR’s Decision Support System 

Scenario-based Pictures 



Earthquake Info to Local Government  

Interaction platform (i.e., room in/out and move 
focus) 



NCDR Supports CEOC 



Statistic disaster Maps for CEOC 

NCDR Emergency Mapping 
Team to Support Decision 
Making 

Aftershocks 

Casualty Power deficiency 



Schools in damage 

Statistic disaster Maps for CEOC 

People in relief 

Tribes in hills 

Comments for decision making 



Information Dissemination Statistics: 
2015  

37 

97 
Earthquake  

Events 

1067 
Slides  
Sent  

>35k 
Units &  

individuals 
received 



  

• Scenario Assessments  

– Improving Assessment Technology and tools: 
transportation, lifelines, infrastructure… 

Future work 



Assessment Automation 


