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Historical Damaging Earthquakes in Taiwan since 1700s

Relative quiet in seismicity
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Compilation of Historical Earthquakes
http://tec.earth.sinica.edu.tw/TEM/hisevent/hisdoc.php

by S.-N. Cheng and CWB Colleagues
1909 0414 Taipei Earthquake Taihoku Report
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(a). Synthetic Omori seismograms for the two down-dip extension mechanisms (Mw=6.5, H=70 km)
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(b). Synthetic Wiechert seismograms for the two down-dip extension mechanisms (Mw=6.5, H=70 km)
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(a). Synthetic Omori seismograms for the two down-dip extension mechanisms (Mw=6.5, H=70 km)
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Historical Damaging Earthquakes in Taiwan since 1700s

Relative quiet in seismicity
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Comparison of the simulated Omori records to Omori
Hongo record (T=12.5, V=120, h=0.2)
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Scaling using AREA

h : seimogenic depth
B: scaling parameter related
to the effective fault width

- Small-Moderate earthquakes

Mw ~ LogA
- Large earthquakes 23
Mw ~ 4/3logA
- Extra largest earthquakes
Mw ~ 2/3logA
max(1, ‘/ 5)
=logA+— Iog + const.
1 1, /2
[1+ max( ¥ ,B)]

(Shaw, 2009)

Const.: Stress drop related constant
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Historical Damaging Earthquakes in Taiwan since 1700s

Relative quiet in seismicity

"r" \ 1916/08/28 (3 M6+)

118° 119° 120° 121° 122° 123°
26° ] [ ]
I & \\‘t N ' 1867/12/18
o |
su.@&mgmﬁw \“.'“ §»,-
\Q PRAARLY o, T—

ﬂ, e B AEEONT0)
”@“ )“\- ﬁg e REMLD
f'l. S L%
1736/01/30 f 1999/09/21 2002/03/31

& mibEM6. 5) E&EHEMT. 3) 3313 & (M6. 8)

1792/08/09

E&MEWMT. D) 1845/03/04

1839/06/27 £ FHEMG.0)
AW ENG.H) 1848/02/12 ‘

1906/03/17 A EMT. 2) / g ' | )
Al E T 1) oo, S LAY se{ 1920/06/06H8. 0)

1941/12/17 e W » R T
P EMT 1) : ‘ Ao ‘ 1815/10/13
R EMTT)
1951/10/22

4 T 1-7. 3)

1986/11/15

23"
I 1964/01/18
it E (M6. 8)

e EMS. 1 | A7

1862/06/07
& T 0) -
. 1946/12/05 1951/11/25 &1 .
# FewEOS. 1) o EMT.3) 44
”' 1959/08/15
EAERMEM 1)
2222;;2;?37 0) 1996/09/15
) ) ) B s (M7, 1)
20 i i 21

118° 119° 120° 121° 122° 123°

26°

25°

24°

20130327 M6.1
20130602 M6.3

19160828 M6.8
19161115 M6.2
19170105 M6.2



24" 30'N

24" 15'N

24" 00N

23" 45'N

23" 30'N

120" 30'E

Magnitude

Y
% o

75

T2 R ‘ )
RS P s %

N L8 ‘_r/ . ) ?/, ,”,, 1 - .____._1:': e N & - o >

A}
-
/ %

.
Focal depth

0

B~ 10

B 20

30

45

N

Rupture
pattern?



Historical events R S i EE
RF[E EE & PR (km)

1916828 1527 24.0 121.05 /K& 745

-1916111563124.1120.9Z Ky
-19171505524.0121.08H EHFffaT

-1917172823.9120.95 E/fT#T

*2013032710 03 23.9 121.07
201306020543 23.9 121.00

3

=

=

(

=

SR FHEE T

HRE T B

6.8 16 614 EIFEHIEZRFI -
S 14 -

6.2 1 97 FEEHEZRT -
6.2 54 130 EEE-HTE 2 -
187 FEETCHE T -

5.5
154 6.2
10.0 6.3



Mw>3.5 in Central Taiwan (1995.7-2013.4)
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20130602 TTO _acc_disp_Omori SN-component (ML6.3, Mw5.73)
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Hongo SN Omori record, T=30 sec, V=2
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200006101823 _TTO acc_disp_Omori SN component
Omori, T=30sec, V=20, h=0.2
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Normalized records at TTO for NS component

-These three events with similar waveforms, but, in general, 20130327

and 2013060

- Similar generation of surface wave
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Simulated Omori records of Japan F-net TTO station for SN component
1916 Omori Instrument Reponse T=30sec, V=20 h=0.2
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Discussion

Previous models

* A forward breaking sequence above a basal detachment extends
eastward with ramp and flat. ----- (Yue et al., 2005)
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Conclusions and Challenges

How to deal with low probability (extreme event which
was not yet occurred? e.g. 1920 M8.0 Hualiean
earthquake => rupture to the trench? Manila Trench event?

Considering the tectonic events (not active faults), or, the
seismogenic earthquake source in PSHA or SHA?

Earthquake Scenario for large (extreme) earthquakes.

(Source Model; Fine 3D velocity structure and
subsurface structure of to engineering bedrock and
seismic bedrock)

Continuing the literature search on paleo-
earthquakes/tsunamis and modeling of the historical
earthquakes. Collaboration with geologists, and
engineers.
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