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Recent significant earthquakes in the Tibetan plateau 



Focal mechanisms of the recent significant 

earthquakes in the Tibetan plateau 



The MW7.8 Kunlun Mountain Pass earthquake of 

14 November 2001 



Distribution of static (final) slip on the fault plane obtained by the 

inversion. White star represents the hypocenter. 

The MW7.8 Kunlun Mountain Pass earthquake of 

14 November 2001 



Slip-rate 

snap shot 
Slip snap shot 

The MW7.8 Kunlun Mountain Pass earthquake of 

14 November 2001 



Distribution of surface ruptures of the MW7.8 Kunlun 

Mountain Pass earthquake of 14 November 2001 

(a) Map view of surface ruptures 



Distribution of surface ruptures of the MW7.8 Kunlun 

Mountain Pass earthquake of 14 November 2001 

(b) Horizontal offset distribution along strike 



Distribution of surface ruptures of the MW7.8 Kunlun 

Mountain Pass earthquake of 14 November 2001 

(c) vertical offset distribution along strike 



Distribution of surface ruptures of the MW7.8 Kunlun 

Mountain Pass earthquake of 14 November 2001 

(a) Map view of surface ruptures 

(b) Horizontal offset distribution 

      along strike 

(c) vertical offset distribution  

      along strike 
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The 2008 MW7.9 Wenchuan earthquake 

Epicenter location, main 

faults in epicentral area, 

historical earthquakes, 

main cities along 

Longmenshan Fault, 

and focal mechanism 

(strike 225°/dip 

39°/rake 120°) of the 

2008 MW7.9 Wenchuan 

earthquake 



Epicentral distribution of the 6,496 relocated earthquakes in  

central-western China using the double-difference algorithm 
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Distribution of the static (final) slip and aftershocks 

 of the 2008 Wenchuan earthquake 



Spatio-temporal rupture process of  

the 2008 Wenchuan earthquake 



Slip snap shot 
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Spatio-temporal rupture process of  

the 2008 Wenchuan earthquake 



Fault model of the 2008 Wenchuan earthquake 

for the joint inversion of seismic and GPS data earthquake 



Fault model of the 2008 Wenchuan earthquake 

for the joint inversion of seismic and GPS data earthquake 



Static slip distribution on the fault plane 



Aftershocks of the 2008 MW7.9 Wenchuan earthquake  



Variation in focal mechanism 
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Isoseismals of the 2008 Wenchuan earthquake 

Legend 

Epc Beichuan-Pingwu 

Yingxiu-Dujianyan-Wenchuan 



 

Yingxiu-Dujianyan-Wenchuan area 

4.7m 

6.6m 

4.7m 
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4.0m 

5.7m 

Yingxiu-Dujianyan-Wenchuan area 



Yingxiu-Dujianyan-Wenchuan area 

Beichuan-Pingwu area 

Legend 

Epc 

In Wenchuan earthquake two significant patches with peak slips of 8.9m and 6.7m 

just underneath the Yingxiu-Dujiangyan-Wenchuan and Beichuan-Pinwu areas 

respectively, breached the ground surface correspond to the two meizoseismal areas. 

Yingxiu-Dujiangyan-Wenchuan area: peak-slip on the surface: calculated 7.5m, 

observed 6.6m; 

Beichuan-Pinwu area:peak-slip on the surface: calculated 6.7m, observed 5.7m 
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3.3  The MW6.9 Yushu, Qinghai, earthquake of 2010 

April 14 



 

Epc 

meizoseismal area  

3.3  The MW6.9 Yushu, Qinghai, earthquake of 2010 

April 14 

Teleseismic rupture model 



Teleseismic rupture model 

3.3  The MW6.9 Yushu, Qinghai, earthquake of 2010 

April 14 



meizoseismal area  

Epc 

3.3  The MW6.9 Yushu, Qinghai, earthquake of 2010 April 14 
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significant earthquakes worldwide since 2009 were 
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Applications to the earthquake emergency response   

The spatio-temporal rupture process of the 

significant earthquakes worldwide since 2009 were 

determined using the fast and robust inversion 

method we developed in the last two decades, and 

the inverted results obtained within a few hours 

after the occurrence of the earthquake were 

reported immediately to the authorities and 

released to the public. The method proved to be 

very useful in the earthquake disaster emergency 

response.  
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The MW7.8 off west coast of the South 

Island, N.Z., earthquake of 15 July 2009 

Obtained and released 3.75 hours after the earthquake occurrence 

Slip distribution on the fault plane 
Ground surface projection of slip 

distribution on the fault plane 



The MW7.8 off west coast of the South 

Island, N.Z., earthquake of 15 July 2009 

Rupture process of earthquake source 

Earthquake rupture process 
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Slip distribution on the fault plane 
Ground surface projection of slip 

distribution on the fault plane 

Obtained 3.2 hours after the occurrence 
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No.13 

Earthquake rupture process 
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During the past decades several significant 

earthquakes occurred worldwide were 

determined using the fast and robust 

inversion method we developed in the last two 

decades. 

Summary 
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The knowledge obtained from these studies 

has much improved our understanding of the 

complexities of the earthquake source and 

causative mechanism of the seismic disaster, 

and is of important reference value in seismic 

disaster mitigation such as earthquake 

emergency response. 
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Summary 



The inverted results obtained within a few 

hours after the occurrence of the earthquake 

were reported immediately to the authorities 

and released to the public. The method proved 

to be very useful in the earthquake disaster 

emergency response.  

Summary 
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Although the debate about the earthquake 

prediction or forecast remains unsolved, we still can 

do something for prevention and mitigation of 

earthquake disasters. The fast inverted results of 

the spatio-temporal rupture process of the 

earthquake sources as we described in this studies 

can provide some useful information such as 

possible disastrous areas and the timely release of 

these results is very helpful to earthquake 

emergency response and seismic disaster relief 

efforts. 
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Summary 

Scientists should do everything we can for 

earthquake disaster reduction. 

 

Promote our knowledge on earthquake 

occurrence and improve our measures to 

earthquake disasters prevention and 

mitigation. 
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Studies on the regularities of earthquake 

occurrence should be greatly strengthened. 

Summary 
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 A large part of the time, about half an hour, 

was spent to get the data. This can be 

further reduced to about 10 minutes if the 

real-time data flow is available, and to 

several minutes if local waveform data were 

used for the inversion.  

Summary 

Inversion of Earthquake Rupture Process：Theory and Applications 
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