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2. A new ei i  ard a es e t eth  2. A new seismic hazard assessment method    s s  a  s s n  m d 2. A new seismic hazard assessment method i  in n in 
low se smicity rovinc -base  on deformation ow s s i i y ovi c -bas  on deforma io  low seismicity province-based on deformation low seismicity province-based on deformation 

and energy accumulation and releasinga d n r  accum lation a d e ea ingn  e e gy u  n  r l sand energy accumulation and releasing

� Contin tal Dynamic mec ani Con i t  D n c ani Continental Dynamic mechanism Continental Dynamic mechanism
�  d fo ati n an  l c t  fi d  o c o i  n ro m t an     fo at   l c  fi  o c o i  n r  an    GPS deformation and velocity field, geotectonic environment and   GPS deformation and velocity field, geotectonic environment and   
      e   p e ar q ake   paleoearthquake

� 3Dimen on g lo ical in o 3Di o  g l cal i o 3Dimension geological info 3Dimension geological info
� te effe t ot  e oSite effectionSite effection

�  Fault types, dynamic an  segment  F lt t p  d n c  segment  Fault types, dynamic and segment  Fault types, dynamic and segment
�         o al  s  d s i    yn  d er , r e    fau t  n c c  ar q akeNormal, reserve and strike fault, Tectonic dynamic and earthquake

�Based o  geoph sics an  geoch calased  geop cs  geoc cBased on geophysics and geochemicalBased on geophysics and geochemical
�  c m re en i  n -gravi y, geo es s an e an  m et s  n r     c r e  n -gr y, ge e an  an  e s      comprehensive info-gravity, geo-resistance and geomagnetism, abnormal    comprehensive info-gravity, geo-resistance and geomagnetism, abnormal   
             o m  e  r  e m t  u    h i  l - n t l e  d h r    geochemical field- inert element and hydrargyrum(Hg)

�Rock deformationoc  eformationRock deformationRock deformation
� o k el ti l ti  efo mat o , en rgy mu at oo  el t l t  e m o , e r  m oRock elastic-plastics deformation, energy cumulationRock elastic-plastics deformation, energy cumulation



Formulation  of ModelFormulation  of Modelr ul on  of delFormulation  of Model
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3. One example3. ne example3. One example3. One example

MS≥ 6.7  in Sichuan-Yunnan rhombic  plate  since 
1700

MS≥ 5.0 in Yunnan province since 624

No Ms> 60 earthquake invaded in Longmenshan fault for 2264 years, so, 
it was considered a low seismicity province



Seismic provincesSeismic provincesSei i  p o ncesSeismic provinces



Continental dynamic Continental dynamic C ti  ynami  Continental dynamic 

The Depth of Moho  surface 

Lithosphere thickness 



seismic source mechanism seismic source mechanism sm c ou ce e a i  seismic source mechanism ––––P axial P axial P a i l P axial 

Two preponderant 
directions—NNE-NE and NW-
NNW—means two  tectonic 
stress field



GeophysicsGeophysicseop iGeophysics

Velocity structure of lithosphere and upper mantle

大范围为相对低
速 区 (RED),NNW
展布的长条状地
壳底部明显的低
速区。地震多发
生于高速与低速
过渡带.



Geo-resistanceGeo-resistanceeo- s stanceGeo-resistance



Q value of end-body Q value of end-body Q ue f end bo  Q value of end-body 

Q值偏低且横向不均匀(transverse asymmetry) 。构造活动、高热以及低速区域的Q值低,1900年以来，云南6级以
上地震多发生在低Q值区。但龙陵一澜沧一耿马带例外，Q值高，大震频繁与新生破裂带发育有关.



Fault  characteristicsFault  characteristicst  a cter s csFault  characteristics

�Ac vity ha acte is c  Activity characteristics ti  c r r ti s Activity characteristics 
            1)50) 01)50一38MaB.P.8 a . .38MaB.P.    relative  inactive ;la   e    relative  inactive ;

               2 3     2)38 一             2 M B e t l t ra   i e v   t  ma mu  ce n    o  8            25MaB left-lateral  strike moving ; the maximum displacement  is about 0.8～ k1.6km
     3)25          3 2     3)25 一5MaB.P.5 a . .5MaB.P.    quietude;i equietude;
     ) Ma       ) Ma       4)5MaB.      4)5MaB.     a l  r k , e a l  r k , e Right-lateral  strike, active Right-lateral  strike, active 

�  Segmen al char cteristics    S gm n al ha cte is c     Segmental characteristics    Segmental characteristics   
     1)  the south-eastern part is more active in recent 100 years     )  he ut r    e ctiv  in r ce  1 0 e r                     1)  the south-eastern part is more active in recent 100 years
                     )  ll r a hq k s o re  i  no h- e r  a  i  re n  e de                       2)  smaller earthquakes occurred in north-western part in recent decades             l   M 7 0 oo      only a MS=7.0 took 

place in 1925, but there were more 8 earthquakes (MS>7.0) in the  south-eastern  parts in recent l e  9 5  t  we e e  e rt ua e  MS 7 ) n e  th e st n  p rt   ce t                   place in 1925, but there were more 8 earthquakes (MS>7.0) in the  south-eastern  parts in recent 
  ye rs 100 years

    ) p  t      ) p  t      3) slipping rate     3) slipping rate 
                    th we e  : .5 a  h i nt l                     North-western : 3.5mm/a( horizontal )，      mm/ r  ,  i  i  Q     1.6mm/a(vertical) ,  Active in Q4
        middle(creep slip) : 3.1mm/a, Active in Q3        l ( e p sli )  3 mm/ , Activ  in Q                      middle(creep slip) : 3.1mm/a, Active in Q3
                  ut e s rn  :2 9 , ct ve  3                  south-eastern: :2.9mm/a, active in Q3
   4)  sedimentary thickness:  sedimentary center moves towards the north-western part   )  d t y h ck   se n r  ce e  v  a s t  n h e  a                 4)  sedimentary thickness:  sedimentary center moves towards the north-western part



edimentary in Tertiary and Quaternary periode i e tary n T r iary a d u t r a y p r odd n  i  e t  n  Q a e n r  e iSedimentary in Tertiary and Quaternary period———move ove  move 
toward north-west toward no th-wes  toward north-west toward north-west 

Sedimentary  thickness  of Tertiary(inactive   and  Quaternary (active) 



Paleo-seismologyPaleo-seismologyP l s i mo ogyPaleo-seismology



The forecasting result  of T  f ecasting result  of The forecasting result  of The forecasting result  of 
Seismic hazard assessmentS ismic haza d assessmentSeismic hazard assessmentSeismic hazard assessment

�  T i  f ult ha  a bvi us e e ta  c ra ri tics   This fault has a obvious segmental characteristics,  h s  s  o o  s g n  a te s ,  This fault has a obvious segmental characteristics, 
al hough th  entire fault has a  similar tectonic a h ugh th  en re au t h s   s mil r tec nic although the entire fault has a  similar tectonic although the entire fault has a  similar tectonic 
b ckgr und  b t m ny diff ren es i cluding s ipp n  ra , b ckg nd  b  ny diff r n s l ding s ipp n  ra , background , but many differences including slipping rate, background , but many differences including slipping rate, 
a ti ity pe iod nd tress d re ti n a d leve s, tc.activity period and stress direction and levels, etc.c v  r  a  s  i c o  n  l  eactivity period and stress direction and levels, etc.

� The e will be a PGA= 0.1g earthquake in next 50 years in T e e i l be a P A= 0.1g e rthqu ke in n xt 5  year  in There will be a PGA= 0.1g earthquake in next 50 years in There will be a PGA= 0.1g earthquake in next 50 years in 
this low seismicity r v n e  b s d o  the bo e this o  sei mi i  n   b s d o  e bo e this low seismicity province  based on the above this low seismicity province  based on the above 
c he s ve n  i clud n  re ion l e r ti n comprehensive info including regional deformation m r n  o n   d o m o  comprehensive info including regional deformation 
d velop n  and ene gy ac umulation nd el a ing, tc.d v lop n  a d e e gy c m l tion nd e a i g  tc.developing and energy accumulation and releasing, etc.developing and energy accumulation and releasing, etc.



4. Conclusions4. Con us on4. Conclusions4. Conclusions

�Comprehensive info is the most important Comprehensi  in o i  the ost impor a t Comprehensive info is the most important Comprehensive info is the most important 
foundation for seismic hazard assessment in f und t on for s is i  a ard as ess ent in foundation for seismic hazard assessment in foundation for seismic hazard assessment in 
l  se sm c ty rovinclow seismicity provincew i  p elow seismicity province

�Building fault system database --Including  Bui ding ault ystem database -- nc ud ng  Building fault system database --Including  Building fault system database --Including  
regional tectonic  geology, continental regio a  e to ic  ge lo  cont nent l regional tectonic  geology, continental regional tectonic  geology, continental 
dynam c  c iv   nac ve aul s and dynamic, active and inactive faults and i , t  a d i  t   dynamic, active and inactive faults and 
history earthquake databasehi ry art quake d t b ses o  e h  a a ahistory earthquake database



Thanks all of you!Thanks all of you!Thanks all of you!Thanks all of you!

Successful Cooperation and Enjoying the Successful Cooperation and Enjoying the Successful Cooperation and Enjoying the Successful Cooperation and Enjoying the 
everyday in Harbin everyday in Harbin everyday in Harbin everyday in Harbin 

The End


