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Historical Disastrous Earthquakes
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Seismic networks of Talwan

e Central Weather Bureau Seismic Network
e S13 Short-Period high gain 71 stations

e Real time strong motion network 110 stations
EWS seismic early warning system
RRS seismic rapid reporting system

e TSMIP Taiwan Strong Motion Instrumentation
Program 800 stations

e BATS+CWB Broadband Array in Taiwan for
Seismology 60 stations
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Taiwan Telemetry Seismic Network
(1973~1990) 23 stations
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Central Weather Bureau
Seismic Network (1991-)

Station Instrument A900 & S13 .
™ Real-time
o strong motion

and weak
motion sensors
for earthquake

monitoring




Real-time Telemetry

e Digital e Network with
Telephone Lines  Satellite backup
and T1 lines
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*ze CWB EARTHOUAKE REPORT

Earthgquake No.: 92115

Origin time: (local time)
1171272883 8 :2 36

| 2° Epicenter: 24.46N 121.92E
i.e. 38 km SSE of Ilan

Depth: 28.7 knm

T nq Magnitude(ML): 5.5

Local largest intensity:
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Using of the S13 data

e Picking P and S arrivals for earthquake
location

e Picking P wave first motion for
determination focal mechanism




1991~2012 432,851 events
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CWBSN improved since 2012~

v" Resolution of the 24 bits and
sampling rate is 100 sps
v" Combination of different

instruments (short-period,
strong-motion and broadband

data) and different sites
(surface, borehole and cable-

based OBS ) in operation
v GPS timing marks on-site

v" Atotal of 150 stations in real-
time operation el
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Earthquake Early Waning and
Rapid Reporting Systems

e Before Strong Ground motion
e Early Waning System (EWS)
e Predicts Shaking

e Before Damage is Discovered
e Rapid Reporting System (RRS)
e Predicts Damage
e Focusing seismic rescue efforts




Real-time strong-motion network

Accelerometer -

102 stations (20km averaged
_ A spacing)
CRRTTEE A L 16 bits resolution
e + 2g Max. amplitude

m
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Telemetry -
Real-time data stream (RTD)
4.8K dedicated telephone
line
Sampling rate 50 sps
0.2 sec averaged delay
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Data processing -
Taipei data center

Windows-based workstation

RRS about one minute




Latitude (E)

/\ automatic
O manual
03/05/96-12/31/99 (404 events)
Average horiontal difference = 4.0+-6.6 km
Average vertical difference = 4.5+-6.1 km
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Magnitude: Automatic vs Manual

03/05/96-12/31/99 (404 events)
Average ML difference = 0.1+-0.1

6
ML (automatic)

On-line V.S.
Off-line

0.1+-0.1




Shake Maps

e Two minutes PGA and PGV maps

e Combination site factors, attenuation
relationships, real-time observed values.

Chi-Chi MainShock

Chi-Chi MainShock
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Chi-Chi MainShock

Chi-Chi MainShock
PGV Observed

PGV Calculated
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Rapid Potential Damage
Assessment

e TWO minutes
e Base on the Relationships between

1999 Chi-Chi earthquake damage
data and PGA & PGV values.
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Summary for currently RRS

e One minute — hypocenter, M, intensities

e Two minutes - large event magnitude
(M,,,), shake maps and potential damage
assessment




Palert system, for both onsite &
regional early warning purposes,
P-wave warning before S-waves
http://140.109.80.214/abcheng

/palert/
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Results from 2013/06/02 Nantou Earthquake, Figure shows each
station Palert’s watch and warning times before the time of PGA.
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Nantou Taiwan Earthquake 2013/06/02 05:43:04 ML 6.3
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Earthquake data used for
Seismotectonics

e Local tomography (structures of Vp &
Vp/Vs)

e Focal mechanism (stress)
e Relocated Seismicity (Fault structures)
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Vp & Vp/Vs results

Wu et al. (JGR, 2007)

Depth 2 km, P-wave Velocity = 4.64 km/sec. Depth 6 km, P-wave Velocity = 5.22 km/sec. Depth 9 km, P-wave Velocity = 5.64 km/sec.
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Latitude(N)

Depth 13 km, P-wave Velocity = 6.02 km/sec.

Depth 17 km, P-wave Velocity = 6.30 kmisec.

Depth 21 km, P-wave Velocity = 6.58 km/sec.
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1991~2007
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Geological cross section across Taiwan along the latitude of the Central Cross Island Highway
1st draft, Kamil Ustaszewski, 29 Aug. 2008
2nd draft, 26 Sept. 2008 Longitudinal Valley

Waestern Thrust Belt Hsuehshan Range  Slate Belt Tailuko Belt Coastal
L . Range
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A Section A-A’: Central Cross Island Highway A

Seismicity 1991-2005
(Wu et al., 2008a)
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Below 50 km: all magnitudes
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Thanks for your attention




