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Objectives

* Integrating all
available real-time
Sci. information

e A platform for

scientists and public
e Education and
Outreach

Outline

Information
Contents

* Rapid Earthquake
Detection

¢ Real-time focal
mechanism

* Real-time intensity
¢ Co-seismic GPS

* Background geology
and geological data

Taiwan
Earthquake
Science

Future Work




Tectonic Setting in the Taiwan region
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Taiwan is located at a convergent plate boundary
zone between EP & PSP. As a result, significant
crustal deformation and earthquake activity are
clearly observed in the vicinity of Taiwan.
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Taiwan Seismicity
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Why we need an Earthquake
Science Information System?
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® Rapid and reliable earthquake science information is
crucial for :

® Scientific discussion on corresponding seismogenic structure
and its Implication on regional seismotectonics

® Seismic hazard assessment and mitigation

® Education and Outreach (deliverable science products)



Information Contents

RN

Rapid Earthquake
Detection
(Central Weather
Bureau, CWB)

Co-seismic GPS
Deformation
(CWB, IES)

Background
Geology

Automated Near
Real-time Source
Inversions (IES)

Tectonic Summary
and Comments
(scientists on duty)

Inter-seismic
Deformation

Real-time Seismic
Intensity
Information
(CWB, NTU, IES)

Background
Seismicity

Real-time seismic
waveforms




CWB Seismic Networks
(CWBSN)
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Rapid Earthquake Report
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Headquarter

Real-time
incoming signals
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PC
trigger recording
& auto-location

Sub-centers

Real-time
incoming signals
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PC
trigger recording
& auto-location
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Automatic Broadcast
via E-mail, Pager,
Mobile Phone SMS,
WWW and FTP Server

Solutions Bank

Intensities demo
for emergence
response
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Origin Time: 2010/3/4 8:18:52 (UT)
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CWB Rapld Earthquake Report
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Focal Mechanism
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Left-later strike-slp fault Hight-later strike-zlp fault
(A =180%

(2=07)
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Marmal dip-slip fault Reverse dip-slip fault
(A =—80) (4 =90%)

Okal, 2014. Encyclopedia of Solid Earth Geophysics




Broadband Array in Taiwan for Seismology
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utomated Real-time Source Inversions
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Automated R
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http://rmt.earth.sinica.edu.tw
Real-time Moment Tensor Monitoring
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W-Phase Source Inversion

Kanamori & Rivera, 2008

Very long-period surface
waves

® Global scale
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Low-cost Strong Motion Network

RESEARCH LETTERS
Volume 84, Nomber & November/December 2013

27 March 2013 Nantou, Taiwan, M, 6.1 Earthquake

SEISMOLOGICAL SOCIETY OF AMERICA

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



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

P-alert Real-time Intensity System
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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
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TEC-CEO

Commission on Education
and Outreach (CEQO)

« Summarizing all available
observed geophysical and
geological results

« Regional tectonics

« Corresponding
seismogenic structure

e Seismic hazard
Others

Comments

1) Causative Fault (SR EZETE)

EmMMEEHE. BENEREERTS , EEFRUFEEERRWNW-ESEER ( ESHEL ) BISIETEL
EB. MExEFELETEEEERE (4610427 ) LIFOHitEAEEREER  ARhSERE
(MwW)E 20 RIS BT S5 BaeeBa FIEBEIRNE (W TEGPSEEMBER -8l ) | BsaEn
E5f , EEFEENREEHSTIRSIT.

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
2010 Niashian earthquake. Colorful
line is fault plane and varied colors
means magnitude of fault slip.

Black stars are main shock and aftershocks of this event. White star is the main shock of the 2010 Jiashian earthquake.

Preliminary coseismic displacements were estimated by fitting coordinate time series from five days before and one

day after the event. GPS data are provided by the NLSC and CGS. Main rupture area locates at the gap between main
- shock and aftershocks. .
oo J2. Kuo-En Ching and Ray Y. Chuang

2) aSEERZNERREEN

EE+EESRCPSHRER MEREET  EElEFEESAETNEERES | FkaETEERE=
RUESER | FEPMREERRe AL E= I ( 515« Tl aSiE kiR R SRR fE S IR AR Decoupling? ) ; 28
CEEEMEEZEEN TS TMbASENRE. B—FE  NESEWZEEESD (PE) |, hESEE
BePSEIEREBIIWNWARIZEAEERAENES | MENEEESREE L EZ20105R i
ENEESHIEEEIR ; ORI EREE | S SEEsitE Tt R A REL R E P E5HhEE
B e T & ErEeahiF el itRaEfasdhi® ( Tectonic escape ) BIES.

3) FERERIES:

MFREHEERECINERFRE - 208 |, fFEBtEgEmasEItENEENEERISERE
8. EEENeOGRERE  BRTENEEEREEESN  bllFiEEEERaESEmsITR
(ERAEEEESNEESH  MNEEPCANEESLHSNS | | FEELETE | At ERET R
FE. HFEINE (MiRIENCA. TERL) ( CEtEEEENEETIRE | ARt EEEREENREE
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aiwan Earthquake Science Information System
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http: //te5|s earth.sinica.edu.tw
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Supported by TEC & CWB S E RN BN R

CWB Rapid Information - Archived Latest Earthquake
, earthquakes eand

Focal mechanisms
P-alert/CWB intensity map(s)

Tectonic Descriptions

BaCkg round |ayerS * zm!;ﬂzymsumuns
g - TESIS Android FiApp(EBth) . e
® Se ISMIC Ity A ey, v Google Earth BH1E
CWB | _IESAS | USGS

® Geological map
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Inter-seismic deformation -y
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Background Geoscience Information
A B ER L

* Geology e Active faults
e Co-/Inter-seismic deformation e Background seismicity

e Seismic intensity
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Aftershock Distribution (|
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Aftershock Distribution (II)
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Future Work

® Automated Finite Fault Source Inversions
® Crowdsourcing System (DYFI?)

® Volunteer Strong Motion Seismic Network
(Citizen Seismology, QCN-TW+Palert) (ongoing)

® Promotion of Science Education & Outreach



Crowdsourcing Intensity System
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Citizen Seismic
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