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(1) The analysis of GPS crustal deformation, seismicity, and strain rate in October 2013 Ruisui,

Taiwan Earthquake.

(2) The study of characteristic of Longitude Valley Fault derived from the dense continuous

GPS array, southeastern Taiwan.
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(1) The analysis of GPS crustal deformation, seismicity, and strain rate in October 2013 Ruisui,

Taiwan Earthquake.

(2) The study of characteristic of Longitude Valley Fault derived from the dense continuous

GPS array, southeastern Taiwan.
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Log 1 of 4| Taipei (TPE) 1o Dubai intnl (OX8)
Flight Check-in opens Departure
EKas? 15 Apr 18 15 Apr 1R TA'pF'
Economy Class 20:30 23:30 Departing TPE, Taiwan Taoyuan International Airport
Saver Terminal 1
Status Arrival
16 Apr 16 DUBAI
05:05 Arriving DX8, Dubal international Airport
Terminal 3
betare 15 Apr 16 / nat after 15 Apr 16
Leg 2 of 4] Dubai Intnl (DXB) to Vienna (VIE)
Flight Check-in opens Departure
EK127 16 Apr 16 16 Apr 18 DUBAI
Economy Class 06:10 09:10 Departing DXB, Dubai International Alrport
Saver Terminal 3
Seat Status Arrival
16'Apr 16 VIENNA
13:05 Arriving VIE, Vienna Interational Alrport
Tesminal 3
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Session details Orals

08:30-08:45 | EGU2016-5134
g deformation of Antarctica

FAN1
Opening reception

Schedule 18:30-21:00 Room Foyer E

followmg recent Great Earthquakes

Authors: Matt King and Alvaro
Santamaria-Gémez

08:45-09:00 | EGU2016-11137
Implications of sediment
redistribution on modeled sea-level
changes over millennial timescales

Author: Ken Ferrier

09:00-09:15 | EGU2016-3916
Glacial isostatic uplift of the
European Alps

Authors: Juergen Mey, Dirk
Scherler, Andrew D. Wickert, David L
Egholm, Magdala Tesauro, Taylor F.
Schildgen, and Manfred R. Strecker
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The European contribution to the GEO
Supersite initiative (co-organized)
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Posters 17:30-19:00 MHall D

SM2.2/NH4.13
Earthquake ground-motion - Source,
site and path effects (co-organized)

08:30-12:00 WRoom 1.85

s 17:30-19:00 MHall X1

GMV6.1/GS.9/NH2.11/SM7.4
Volcano monitoring with instrument
networks (co-organized)

Orals 13:30-17:00 MWRoom L7
Posters 17:30-19:00 M Hall X2

NP4.1

Tlme Serles Analysis in the
- Ci pts, Methods an..
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Posters not today

The Glacial BuzzSaw, Isostasy, and
Global Crustal Models SM1.3
Induced and Triggered Seismic Activity:
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Leg 3 of 4| Vienna (VIE) to Dubasi Intnl (DXB)

Flight Check-in opens Departure
EK128 23 Apr 16 23 Apr 16 VlENNA
Economy Class 1 2: 1 5 1 5: 1 5 Departing VIE, Vienna intemational Airport
Saver Terminal 3
Seat Status Arrival

f ¢ 23 Apr 16 DUBAI

2245 Armriving DXB, Dubai International Airport
Terminal 3

o | Coupon vakddy: not before 23 Apr 16 / not after 23 Apr 16 B! Baggage 30KQs

Leg 4 of 4| Dubal Intnl (OXE) to Taipe: (TPE)

Flight Check-in opens Departure
EK366 24 Apr 18 24 Apr 16 DUBAI
Economy Ciass 01:35 04:35 Departing DXB, Dubai Interational Airport
Saver Terminal 3
-
Seat Status Arrival
! 24 Apr 16 TA'PE'
16 > 50 Armmiving TPE, Talwan Taoyuan Intemational Airport
- Terminal 1
| Coupon valdity not before 24 Apr 16 / nat afte s B! Baggage J0Kgs
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Earthquake hazard mitigation
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Earthquake hazard is one of the major natural disastersin Taiwan.
The case studv of the 1999 Chi-Chi earthauake.
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Procedure of Tsunami Information Releasing
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Earthquake Rapid
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Seismological and Geophysical Network
Seismological Center, Central Weather Bureau (CWB), Taiwan,
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Strong Motion Seismology Fariiqiaks Early Warkiig Birthquike Prediction
Seismic Design
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Horizontal Velocity Field (w.r.t. SO1R)
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The analysis of GPS crustal deformation, seismicity, and strain rate in
October 2013 Ruisui, Taiwan Earthquake

Tsai Min-Chien (1), Yu Shui-Beih (2), Shin Tzay-Chyn (3), and Kuo Kai-Wen (4)
(1} Central Weather Bureau, Seismological Center, Taipei, Taiwan, Republic Of China (minchyen@scman.cwb.gov.tw), (2)

Institute of Earth Sciences, Academia Sinica, Nankang, Taipei, Taiwan, Republic Of China, (3) Central Weather Bureau,
Taipei, Taiwan, Republic Of China, (4) Central Weather Bureau, Seismological Center, Taipei, Taiwan, Republic Of China

The Ruisui earthquake occurred on 31 October 2013 on the Longitudinal Valley (LV) in eastern Taiwan, close to
the town of Ruisui. The event was the third Mw = 6 event occurring in Taiwan, during 2013, following the 27
March and 2 June Nantou sequence. The LV, which is considered as an active collision boundary between the
Eurasian plate (EU) and the Philippine Sea plate (PSP), is accounting for more than one third of the 82 mm/yr
of oblique plate convergence. The LVF is separating two different geological regions: the Coastal Range to the
east and the Central Range to the west. The deformation along the LV is mostly accommodated by two large
structures: the Longitudinal Valley fault (LVF) and the Central Range fault (CRF). According to the previous
research results of geology, GPS, and other geophysical data, the 60° east-dipping LVF, which represents the main
active structure of the LV, is characterized by high rates of oblique slip on its southern segment and by primary
left-lateral strike-slip on its northern segment. The CRF, dipping 50°—60° westward underneath the eastern flank
of the Central Range, is associated with the fast uplift of the Central Range.

The Ruisui earthquake is believed to rupture a 30-35-km-long segment of this northeast-southwest trending
CRF with a primary thrust mechanism, in agreement with the tectonic stress regime in this region. However, the
existence of the CRF has long been debated since its introduction. The earthquake report of the Central Weather
Bureau (CWB) of Taiwan indicated an epicenter located at a depth of about 15 km at the position (121.348° E,
23.566° N). Source parameters inferred from GPS data inversion and seismic waveform inversion were reported
soon after its occurrence. Both indicate a thrust-fault mechanism with a strike, dip. and rake angles varying from
about 2007 to 2097, 457 10 597, and 427 to 507, respectively, and with a moment magnitude of about 6.2.

This shock occurred near a dense Continuous GPS network, a groundwater station specially designed for
observation of seismic precursor signals. Most of all, the shock is located in the area with very active seismicity
and fast crustal deformation. Furthermore, the quality of Central Weather Burean Seismic Network (CWBSN)
seismic data has been significantly improved and reached micro-earthquake level. Therefore, we have plenty data
to do the case research for this earthquake event. To try to understand the possible seismogenic mechanism and
tectonic structure. We also try to search for any pre-seismic signal and assess the capability of very short-term
prediction in the area during the earthquake.
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characteristics of Longitude Valley Fault derived from the dense continuous GPS array,

southeastern Taiwan ) °
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Taiwan is situated at the junction between the southeast-facing Ryukyu arc-trench system and the western-facing
Luzon arc-Manila Trench system. The 150 km long, NNE-striking Longitudinal Valley Fault (LVF) in eastern
Taiwan is an extremely active high-angle thrust fault. It bounds the Coastal Range and the Longitudinal Valley,
which is considered a collision boundary between the Philippine Sea and the Eurasian plates. The Central Range
is quite different geology structure from the Coastal Range. The Central Range is composed of the pre-Tertiary
metamorphic basement and weakly metamorphosed Cenozoic argillite-slate series. The Coastal Range consist
of Neogene andesitic volcanic uniis and associated turbidite sediments. The difference of those two geological
provinces make LVF presents different characteristics in five different area. There are Hualien, Ruisui, Yuli,
Chihshang, and Taitung area. In this study, we collect the continuous GPS data from a very dense array in the
Longitudinal Valley area from 2009 to 2015 utilized to study the spatial variation of crustal motion along the LVFE
With respect to Penghu station (SO1R) in the Chinese continental margin, velocities for stations on the western
side of the LVF (Longitudinal Valley and eastern Central Range) are 17-37 mm/yr in directions 280-312°,
whereas those on the eastern side of the LVE the Coastal Range, are 25-68 mm/yr in directions 300-325°. A
major velocity discontinuity of about 20-25 mm/yr across the Longitudinal Valley is attributed to the aseismic slip
along the LVF as revealed by trilateration data previously. The south of Fengping area, the velocity of Coastal
Range is 30—40 mm/yr in 315-332° relative to the Central Range, while the near-fault motions are about 13-33
mm/yr in 309-336°. Various partitions on the left-lateral strike-slip and convergent components along the LVF
are found. In the southem Longitudinal Valley crustal motion is mainly accommodated on the LVF and the Luyeh
Fault. In contrast, those in the central and northern Longitudinal Valley are partly taken up on the faults to the
east of the LVF or result in the elastic deformation of the Coastal Range. The crustal deformation in the northern
Longitudinal Valley area is likely to be distributed in the several NE-striking thrusts in a horsetail pattern and
obliquely cut the northemn Coastal Range, with a small portion of fault-slips along the LVE. Overall, the LVF with
different characteristics in different area, the velocity discontinuity suggest us the high strain accumulate here with
high seismogenic potential.
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