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1909 Taipei earthquake recorded at Hongo 

M6.5-7.0 

Depth~ 80km 



PGA attenuation curve 

Event5 Event11 

Inter- 

 

Depth= 
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Depth=  

65km 

Yang, and Ma (2012) 

Japan Japan 

Taiwan 

-Sparse in data 

-Better fit to Japanese curve 

- within variance for inter-plate event 

-Values beyond the GMPE 

-- Still better fit to Japanese curve 

-- EGF provides good estimation 



Ground Motion Prediction from EGF 

m1 
1996/07/29  Global CMT 
Lon: 122.35 Lat:24.49  

Depth:63km 
Mw5.34  
ML6.14 

 
m1a1 

2001/12/16  BATS 
Lon: 122.38 Lat:24.52  

Depth:53km 
Mw4.28  
ML5.1 

 



Black:observations 

Red: synthetics 

 

 

 

 

 

 

 



PGA attenuation curve 

Event5 Event11 

Inter- 

 

Depth= 

15 km 

Intra- 

 

Depth=  

65km 

Yang, and Ma (2012) 

Japan Japan 

Taiwan 

-Sparse in data 

-Better fit to Japanese curve 

- within variance for inter-plate event 

-Values beyond the GMPE 

-- Still better fit to Japanese curve 

-- EGF provides good estimation 



 



What is the unit  ? 
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Strong motion records of 1909 Taiwan 

earthquake 

ÅOsaka observatory: report of Taihoku observatory. 

Period of maximum amplitude wave of Taipei is 

1.21s,1.34s for Keelung 

Å Simple conversion formula from displacement 

amplitude to acceleration  

 

acc=(2*pi/T)**2*amplitude(half of peak to 

trough amplitude)  

   TAP= (2*3.14/1.21)**2*44/2=592 =59.2 gal 
 



Comparison of max acceleration on modern accelerogram and Omori strong-

motion seismogram  (HRS016, EW) 

Accelerogram 

K-net, PGA=420 cm/s2 

Omori strong motion 

response (T0=5s, damping 

ratio=8, Magnification=1) 

amp.=2.8 cm 

Omori strong motion 

response (T0=5s, damping 

constant=0.2, 

Magnification=1) amp.=3.1 

cm 

 

 
Omori strong motion 

response (T0=5s, damping 

constant=0.01, 

Magnification=1) 

 

ÝPGA, 110 cm/s2 using the conversion for Omori Instrument 

Ý59.2 gal => Modern PGA??? (240 gal) 



1909 Depth:72.12km M6.8  Tension  strike:90 dip:20 rake:-90 

TAP 44 =4.4cm  

KEE 61 =6.1 cm 

TAC 25  

PEN 7 9 

TAN 4 5  

TAT 4 7 

HEN 4 3 

TAP T=1.2 sec Acc=592 =59.2 gal 

KEE T=1.3 sec Acc=670 =67.0 gal 

=>~ 200-240 PGA 





NPP1 PGA : 279.90gal(cm/s2) 

NPP2 PGA : 279.90gal(cm/s2) 

NPP3 PGA : 7.00gal(cm/s2) 

NPP4 PGA : 208.69gal(cm/s2) 

 

 

 

X,Mw show EHD,and moment magnitude. D is focal depth.d is 0.06 for inter-plate, 0.16 for intra-plate, 0.0 

for crustal. 

Attenuation relation in Japan by Si and Midorikawa 

(1999) 
log 0.50 0.0036 log 0.003 0.60PGA Mw D d X X= + + - - +



1920 Hualien Earthquake 

12:21 on June 6, 1920 

Location:24oN, 122oE, Dep=20 km 

Magnitude 

 

  MGR=8.0(Gutenberg and Richter,1954)  

  MS=8.0(Abe,1981,1984, Lee et al.1978) 

  M=8.3(Bath and Duda, 1979) 

  MH=8.3(Hsu, 1971,1979, 1980, 1989) 

  ML=8.0(Cheng et al., 1996) 

  ML=7.5, MW=8.0(Cheng et al., 2010) 

 The 1920 Hualien Earthquake 
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Relocation the 1920 Hualien Earthquake 



ד1920-1922 Ҷиᵉ 

1922/9/2(M=7.6) 

1922/9/15(M=7.2) 



1920 Hualien Earthquakeȸ23.925oN, 122.125oE, Dep=25km, RMS=0.57 sec  
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Inter-Slab 
=> Expecting tsunamis 

=> Expecting tsunamis 

No  

Distinct 

Strike-slip 

events 



 



 

W=73km 

16o 

4o 



Scaling using AREA 

 h : seimogenic depth 

ɓ: scaling parameter related 

      to the effective fault width 

 

- Small-Moderate earthquakes 

    Mw ~ LogA 

- Large earthquakes 

    Mw ~ 4/3logA 

- Extra largest earthquakes 

    Mw ~ 2/3logA  
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California 

Const.: Stress drop related constant 

(Shaw, 2009) 

Mw7.7 

Mw8.0 

Ae=4000 km2 

       -6000km2 

W~73km 

 

We~50km 

Le~80-120 km 



Effective fault length vs. width : L~W for S-M Events  

Earthquake Physics and Seismotectonics Laboratory  

1920 ? 

1920 



 

Hongo 

Osaka 

Zikawei 



 



 





Å31  

Å2001-06-14 

02:35:25.78 

Å 17.29 

Å 6.3 

Å 121.928

24.4188 

 



 

Simulated 

Omori 

seismogram 



 
Hongo 

Osaka 

Rupture time: ~180 sec ? 

 

4 asperities ? 

 

L~150 km 

W~70 km 



: lon: 122.2 E 
   lat: 24.5N 
 
 to NPPs 

̢ 



~M8 EQ 

ML Seismicity with focal depth < 30 km 

1990-2010 

122.5ºE                                                123ºE                                             124ºE 

Distance from trench (km) 

Plausible  
rupture zone 

Epicenter  
of 331 EQ 

Seismicity concentrates  
at the lower-edge of the fault 
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Seismicity is absent to the 
east of the Gagua ridge 

~M8 EQ 

Seismicity concentrates  
at the lower-edge of the fault 

Yaru Hsu (personal communication) 

1920? 


