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Why we need to promote citizen 
seismology in Taiwan? 



Philippine 
Sea Plate 

Eurasia 
Plate 

Taiwan is located at the convergent plate 
boundary zone between the Eurasia Plate and 
the Philippine Sea Plate. As a result, significant 
crustal deformation and earthquake activity are 
clearly observed in the vicinity of Taiwan. 

by courtesy of Prof. C.-P Chang 

Tectonic Setting of Taiwan 
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  Central Weather Bureau (CWB) 

Taiwan Crustal Deformation & Seismicity 



ML  Eq. No. Freq. (yr-1) 

5 ≤ ML < 6 2039 17 

6 ≤ ML < 7 227 2 

7 ≤ ML < 8 43 0.4 

ML ≥ 8 1 

Seismicity 
1900.01.01 ~ 2015.12.31 

119⁰E~123⁰E, 21⁰N ~26⁰N 

3 ≤ ML < 4 42796 1646 

4 ≤ ML < 5 5701 219 

5 ≤ ML < 6 680 26 

6 ≤ ML < 7 86 3.3 

7 ≤ ML < 8 6 0.2 

1990.01.01~2015/12/31 

Earthquake Statistics in Taiwan 

6 



Devastating earthquakes occurred since 1700 

7 

Magnitude 7 
inland earthquake 
occurred almost 
every 100 years  

Devastating 
earthquake occurs 
almost every 30 
years in Western 
Taiwan 



Probabilistic Seismic Hazard Map 

8 

Strongest shaking 
that has a 10% 
chance of 
occurring in 50 
years. 



CWB Earthquake Alarm Reporting System 

Chen et al., 2015 The Earthworm based earthquake alarm reporting system in Taiwan 



Virtual sub-Network for EEW 

Earthquake Early Warning  



Broadband Array in Taiwan for Seismology 

Institute of Earth Sciences, Academia Sinica 

Broadband  
Array in 
Taiwan for 
Seismology 

IES    
   31 

CWB    
 >34 

GSN      
     1 

http://bats.earth.sinica.edu.tw 



Whom we intent to talk to? 



Whom we intent to talk to? 

Decision 
Making 
Agents 

Researchers 

Media School 

General Public 
Disaster 

Prevention 
Industry 

• Bring seismology to school and home! 
 

• All about science and disaster 
prevention 



Taiwan Earthquake Science 
Information System 
TESIS 



2017-03-07 Offshore Eastern Taiwan Event 

2017-03-07 ML 5.2 Earthquake 



Seismic Intensity (shake map) 

Palert+CWB+
BATS+NCREE 

> 650 sensors 



Low-cost Strong Motion Network 

On the Cover… 
On 27 March 2013, an ML 6.1 earthquake struck 
Nantou County,Taiwan, with vibrant shaking that 
caused falling rocks, claimed one life, and injured 97. A 
detailed shaking map was produced within one minute 
of the earthquake’s occurrence from a real-time 
seismic network developed by National Taiwan 
University (NTU) using 400 low-cost Micro-Electro 
Mechanical Systems (MEMS) accelerators. The regions 
of greatest shaking on the intensity map precisely 
indicate the location of damages and casualties, as 
described and discussed in Wu et al. (this issue). The 
NTU network and the shaking map it produced quickly 
provided essential information for understanding the 
earthquake’s characteristics and estimating its impact. 

Nov./Dec. 2013  issue of SRL 

Prof. Yih-Min Wu holding a handy Palert device 



P-alert Real-time Intensity System 
http://palert.earth.sinica.edu.tw 

>600 sites 



P-alert Shake Movie 

Real speed: 3 seconds per frame 
Play speed: 1 second per frame 

http://serengeti.earth.sinica.edu.tw/abcheng/palert/


Observed Real-time Seismic 
Intensity 

CWB  Intensity Map P-alert + BATS + CWB + 
NCREE 



TEC-CEO 
Commission on Education 
and Outreach (CEO) under 
the Taiwan Earthquake 
Research Center (TEC) 

 

• Summarizing all available 
observed geophysical and 
geological results 

• Regional tectonics 

• Corresponding 
seismogenic structure 

• Seismic hazard 

• Others 



Taiwan Earthquake Science Information 
System (TESIS) 
• Supported by TEC & CWB 

• CWB Rapid Information 

• Focal mechanisms 

• P-alert/CWB intensity map(s) 

• Background layers 
• Seismicity 

• Geological map 

• Active faults 

• Inter-seismic deformation 

http://tesis.earth.sinica.edu.tw 

Latest 
earthquakes 

issued by CWB 

Archived 
Earthquake 

Reports 

Earthquake 
Knowledge and 

Facts 

http://tesis.earth.sinica.edu.tw/


• Geology 
• Co-/Inter-seismic deformation 
• Seismic intensity 

• Active faults 
• Background seismicity 
• Seismic intensity 

Background Geoscience Information 



Taiwan Earthquake Facts 

Earthquake 
Frequency 

Earthquake 
Distribution 

Historic 
Earthquakes 



Android App for mobile devices 



Crowdsourcing Systems 
Quake Catcher Network- Taiwan 



Quake Catcher Network-Taiwan 

• Collaborating with the Quake-catcher 
Network (QCN) project in 2011 

• Installing a regional QCN server in 
2012 

• >200 volunteer stations in 2016 

• Rate of in operation: <50% 

 

• Providing near real-time seismic 
intensity and waveforms 

• Opportunity for earthquake science 
education 

• Increasing public awareness of 
earthquake hazards 

Elizabeth 
Cochran 

Jesse 
Lawrence 

Volunteer 
site 

BOINC 

software 

QCN 
Server 

MEMS Accelerometer 

Cochran et al., 
SRL, 2009 

台灣捕震網 



Station Distribution of QCN-Taiwan 

Waveform Example: 
2016/02/05 Mw6.3 Meinong 
Earthquake 



QCN-Taiwan Data Availability in 2012-2017 
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Integrated Real-time Seismic Intensity 

2016/02/05 
Mw6.3 
Meinong, 
Taiwan 
Earthquake 

Data Sources: 
 
QCN QCN-Taiwan 
CWBSN CWB 
BATS IESAS 
Palert NTU 



Building Response Extraction 

NTNU SEC Building 

1.88 

1.73 

2.57 

Waveform Deconvolution H/V Spectral Ratio 

8 story reinforced concrete structure 



QCN-Taiwan Event Waveform Database-I 

CWB rapid 
report 

QCN 
waveform 
extraction 

PGA 
calculation 

(intensity) 

QCN-
Taiwan DB 



QCN-Taiwan Event Waveform Database-II 



On-line Waveform Interaction Interface 

Download Data Analyzing Tool 

P 

S 

PGA3 

PGA2 

PGA1 

Seisgram2K software 
by A. Lomax 

Phase picking/ Arrival time determination / PGA measurements/ Spectrum analysis/ Spectrogram/ …  



2014 Kaohsiung Gas Pipeline Explosion -I 

• Major Explosions: 2014/07/31 15:56:00 (UTC), 23:56:00 (Taipei Time) 

• Kaohsiung City  

• Propene (C3H6) vaporized (丙烯氣爆) 

• 12:46 gas leak report 

• 14:22 blowout 

• 15:56 ignition and explosions 

 

 

 



2014 Kaohsiung Gas Pipeline Explosion -II 

一心一路 (~900 m) 凱旋三路 

32 killed and 321 injured during this disastrous accident 



2014 Kaohsiung Gas Pipeline Explosion -III 

QCN Records 

Fongshan 
High School 

Cianjhen 
High School 



Cloud-based Learning Platform 

• QCN-Taiwan Instruction: bring 
seismology into schools & homes 

• Basic Physics behind Seismology 

• Teaching Materials 

• Online “Games” for Observing 
Earthquakes 

• Links to Earthquake Hazard 
Preparedness and Mitigation 

• FAQs 

http://qcntw.earth.sinica.edu.tw 



Crowdsourcing Systems 
Did you feel it?- Taiwan 



Did you feel it? 

• A crowdsourcing system 

• Triggered by the CWB rapid 
earthquake alert 

• Collecting location and response 

• Define the “Internet Intensity” 
from the crowdsourced answers 

 

• Earthquake awareness and 
preparedness 



Training Courses and Field Work 



研習營剪影 



研習營剪影 



Taiwan Scientific Earthquake Report (TSER) 

• Volunteer Management 
System (VMS) 

• Trained volunteer 

• Ushahidi based platform 

• Scientific report on 
earthquake triggered 
geohazards 
• Surface rupture 
• Landslide 
• Liequefication 
• others 

 



Earthquake Location Game (I) 



Earthquake Location Game (II) 

Virtual Firework 



Thank you! 


