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Why we need to promote citizen
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Tectonic Setting of Taiwan

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.
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Taiwan Crustal Deformation & Seismicity
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Earthquake Statistics in Taiwan

Seismicity
1900.01.01 ~ 2015.12.31
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Devastating earthquakes occurred smce 1700
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Strongest shaking
that has a 10%
chance of
occurring in 50
years.
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Latitude (°N)

CWB Earthguake Alarm Reporting System
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Virtual sub-Network for EEW

Earthquake Early Warning
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Broadband Array in Taiwan for Seismology

Broadband
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Whom we intent to talk to?



Whom we intent to talk to?

Decision . .
Making Researchers * Bring seismology to school and home!

Agents

e All about science and disaster
prevention

Disaster

General Public Prevention
Industry




Taiwan Earthquake Science
Information System



2017-03-07 Offshore Eastern Taiwan Event

2017-03-07 ML 5.2 Earthquake
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Seismic Intensity (shake map
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Low-cost Strong Motion Network

RESEARCH LETTERS
Volume 84, Number 6 November/December 2013

27 March 2013 Nantou, Taiwan, M, 6.1 Earthquake

SEISMOLOGICAL SOCIETY OF AMERICA

Prof. Yih-Min Wu holding a handy Palert device

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
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P-alert Shake Movie

Real speed: 3 seconds per frame
Play speed: 1 second per frame
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Observed Real-time Seismic
Intensity

CWB Intensity Map P'alert + BATS + CWB
26.0 Tt T T =X T T
s Earthquake 2013/10/31 12:02:09 M =6.3
. ke woinite ' . L: PGA (gal)
L N Taipei Basin
5.0 |5 | .CWB+Palert | -
' 251
250
| " llan Basin- 150
Z 240 - al -
[} z
ge] 4 & 2 40
g § 23452"
= £ I, 25
- 23.0 - o
23F 15
58 8.0
220 - 25
2
0.8
0 50 100 . 895 120 1205 121 1215 12 1225
21.0 : L L 1 L L ! Longitude (°E)
119.0 120.0 121.0 122.0 123.0
Longitude (E)
2 | ] 1] v v Vi Vil

i B
PGA 08 25 8 25 80 250 400 (gal)



( | O Comments
| E : 1) Causative Fault (EREEEZEE)

REANERRE. BRUSRRENRE , HRSRUUTFEMERRWNW-ESEER ({EFMHIL ) 895BIEE
E. MEERERBEEEZRERE (981028 7 ) UTHtRAEERTER , BitEERE

H M M Ww)E 2B E BB TS RN RE FERTALE (M THCPSEEMBEER =8 ) | BEsEn
Commission on Education o Ee s R o (STHOTSERGRUZUR) e

a n d O U t rea C h (C E O) U n d e r Preliminary source model of the 2016 M,, 6.4 Meinong earthquake

Horizontal Displacements Vertical Displacements

Earthquake Profile

Red star is the main shock and blue
circles are aftershocks of this event.
White star is the main shock of the
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Taiwan Earthquake Science Information
System (TESIS)

 Supported by TEC & CWB http://tesis.earth.sinica.edu.tw
* CWB Rapid Information
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e P-alert/CWB intensity map(s)

e Background layers
* Seismicity
* Geological map
* Active faults
* Inter-seismic deformation



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

Background Geoscience Information

e Geology
e Co-/Inter-seismic deformation
* Seismic intensity
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Crowdsourcing Systems



Quake Catcher Network-Taiwan

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

* Installing a regional QCN server in
2012

e >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

np>
i

Il

Elizabeth
Cochran

Cochran et al.,
SRL, 2009

BOINC

software

Volunteer
site



Station Distribution of QCN-Taiwan
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QCN-Taiwan Data Availability in 2012-2017
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Integrated Real-time Seismic Intensity
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Building Response Extraction

Waveform Deconvolution H/V Spectral Ratio
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QCN-Taiwan Event Waveform Database-|

QCN PGA

waveform calculation QCN-

report : . _ Taiwan DB
extraction (intensity)

CWB rapid




QCN-Taiwan Event Waveform Database-l!
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On-line Waveform Interaction Interface
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Phase picking/ Arrival time determination / PGA measurements/ Spectrum analysis/ Spectrogram/




2014 Kaohsiung Gas Pipeline Explosion -|

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

e Kaohsiung City
* Propene (C H6) vaporlzed (ﬁ}: /‘_F{x* ) —|
* 12:46 gas leak report =

* 14:22 blowout
e 15:56 ignition and explosions

‘\4
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2014 Kaohsiung Gas Pipeline Explosion -I|

32 killed and 321 injured during this disastrous accident
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2014 Kaohsiung Gas Pipeline Explosion -1
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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://gcntw.earth.sinica.edu.tw
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Taiwan Cloud-based Earthquake Science Learning Platform
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Crowdsourcing Systems



Did you feel it?

earthquake alert

A crowdsourcing system
Triggered by the CWB rapid

Collecting location and response
Define the “Internet Intensity”

from the crowdsourced answers

preparedness

Earthquake awareness and

N ge.
COVER your head , neck §

DROP 1o the ground
and body.

3/Hold On’

]

HOLD ON to your shelter and

1 be prepared to move with it
! until the shaking stops.
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raining Courses and Field Work
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Taiwan Scientific Earthquake Report (TSER)

* Volunteer Management
System (VMS)
HREREE T Q #s P BT

* Trained volunteer v

LoZaBEREE

» Ushahidi based platform [P
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* Scientific report on ’
earthquake triggered
geohazards =

 Surface rupture
e Landslide i 7t B

* Liequefication
e others




Earthquake Location Game (|
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Thank you!



