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 Seismic Hazard Assessment    Seismic Hazard Assessment Seismic Hazard Assessment Seismic Hazard Assessment Seismic Hazard Assessment Seismic Hazard Assessment Seismic Hazard Assessment 
in China Chinai  Chinain Chinain Chinain Chinain Chinain China    

—————————Introduction of Seismic t    Introduction of Seismic Introduction of Seismic Introduction of Seismic ntrod ction of S ismic Introduction of Seismic Introduction of Seismic ZonationZZonationZonationZonationZonatiZonationZonation        
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    C t s c Current Seismic Current Seismic Curr nt is ic e  Se m  Current Seismic tZonationZonationnationZonation M         C Map of China Map of China M p of China    Map of China

00.9000.65.0.45.0.35 3  3 zone

00.7500.55.0.40.0.30 2  2 zone

00.6500.45.0.35.0.25 1  1 zone
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••            is th  f r  ge e at on ap    is the fourth generation map    is th  f r  ge e at on ap    is the fourth generation map，，，and issued in 2001      and issu d n 2001   d e  i  2001   and issued in 2001
•• i c d s PGA  includes PGA  i c udes PGA  includes PGA  in l d s P A  in l d s P A  includes PGA  includes PGA onzonationzonat onzonationon ion izonationzonation ap d  map and  map and  map and  ap d  ap d  map and  map and gTgTgTgggTgTg        z at onzonationz ationzonationononzonationzonation m map m map ap ap map map
•• an  a tab  for j stm n and a table for adjustment and a tab e for justm n and a table for adjustment      an  a t l  f  ad st e t      and a table for adjustment        of of of of  of  of gTggTg with  t e with site types with t  types with site types    wit  si e e    with site types



  N w Ge e t  New Generation New Generation New Generation New Generation New Generation New Generation 
Seismic m  Seismic Seismic Seismic Seismic Seismic Seismic ZonationZonationZonationZonationZonatioZonationZonation Map of China    Map of China Map of China Map of China M p of China Map of China Map of China

The fifth generation map h r  The fifth generation mapThe fifth generation mapThe fifth generation mapThe fi th ge er t n apThe fifth generation mapThe fifth generation map

is being compiled  is being compiledis being compiledis being compiledis ing c mpileis being compiledis being compiled
  and will be issued in 2012           and will be issued in 2012   and will be issued in 2012   and will be issued in 2012   and will be issued in 2012   and will be issued in 2012   and will be issued in 2012 ？？



Outlines of PresentationOutlines of Presentationutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of Presentation

1.1..1. t  Se     v e    Development of Seismic Development of Seismic v lo ent o  Se m  e e pm  f is ic Development of Seismic ZZonationZonationZo iona nZonation       M    Map of  Map of  Ma  o   p f  Map of 
ChinaChinaChinaChina

2.2..2.  e e   s c         G Se  The feature of 5G Seismic The feature of 5G Seismic  fe ure  5G Seismic  a  o    The feature of 5G Seismic tZonationZonationnationZonation    Map Map  Ma Map
3.3.3..3.3. C mpiling of 5G Seismic     C m  f 5  is ic Compiling of 5G Seismic  f 5G Seismic Compiling of 5G Seismic o piling o    Compiling of 5G Seismic nationnat nZonationt nZonationZo ioZonation M p  p Map  Map Ma Map
4.4.4...4.4. C nsider tion of site condition in seismic       C nsider t   sit  condit n   Consideration of site condition in seismic o sidera ion of site condition in seismic sider io  o  sit  condit n  s is ic Consideration of site condition in seismic Consideration of site condition in seismic 

z nationz nat nzonationat nzonationo iozonation maps  a maps maps maps  maps



Outlines of PresentationOutlines of Presentationutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of Presentation

1.11.1.1.1.1. Development of Seismic Development of Seismic Development of Seismic Development of Seismic Development of Seismic evelopment of Seismic Development of Seismic Development of Seismic ZonationZonati nZonationZonationZonationZonatiZonationZonation Map  Map  Map  Map  Map  M   Map  Map 
of China nof Chinaof Chinaof China Chinaof Chinaof China

2.2..2.  e e   s c         G Se  The feature of 5G Seismic The feature of 5G Seismic  fe ure  5G Seismic  a  o    The feature of 5G Seismic tZonationZonationnationZonation    Map Map  Ma Map
3.3.3..3.3. C mpiling of 5G Seismic     C m  f 5  is ic Compiling of 5G Seismic  f 5G Seismic Compiling of 5G Seismic o piling o    Compiling of 5G Seismic nationnat nZonationt nZonationZo ioZonation M p  p Map  Map Ma Map
4.4...4.4. Consideration of site condition in seismic             C nsider tio  o  sit  condit n  s is ic o sidera ion of site condition in seismic sider io  o  sit  condit n  s is ic Consideration of site condition in seismic Consideration of site condition in seismic 

zonationz nat no ationat nzonationzonation   a maps maps maps maps maps



Seismic Intensity     is ic Int ns y Seismic ntensity is ic nt ns y Seismic Intensity Seismic Intensity ZonationZona ionZo ioZonationZonation Map of China       Map of hina Map of China Map of hina Map of China Map of China
—————————first gener tion map  ir t g ner t  afirst generation mapfirs  gene a ion mapfir  gene io  mapfirst generation mapfirst generation map，，， ssued  1957  sued  57issued in 1957is ue  in 1957ue   1 57issued in 1957issued in 1957

Di t bution f the eismi  intensity    is ution f the eis i  ntens tDistribution of the seismic intensityD tribu i n o  h  sei m c in en ityD t bu i n  h  ei m  in en ityDistribution of the seismic intensityDistribution of the seismic intensity



eis ic Intens ty    Int y Seismic Intensity Seismic ntensity is ic nt ns y Seismic Intensity Seismic Intensity Zona ionZo ioZonationZonationZona ionZonationZonation Map of China    Ma  o   Map of China Map of China Map of hina Map of China Map of China (1957)( 57(1957)1957)1 57)(1957)(1957)
rinciple and Method  rinc  a  MetPrinciple and Methodrinc  and MethoPrinciple and MethodP iple  dPrinciple and Method

�        Two r gu at s we e ak n  e e m n  f tu e        Two regulations were taken to determine future 
e t q ak s an  i s e e t on ism c te sitye t q ak s an  i s e e t on ism c te sityearthquakes and its effect on seismic intensityearthquakes and its effect on seismic intensity：

1.1.1.1. Hi or c  ar q ak   r c r e c  r guHi or c  ar q ak   r c r e c  r guHistorical earthquake  recurrence regulationHistorical earthquake  recurrence regulation
2.2.2.2. Ge ogic  st u tu e alog r gu at onGe ogic  st u tu e alog r gu at onGeological structure analog regulationGeological structure analog regulation 

� In om il g of t e In om il g of t e In compiling of the In compiling of the z at onz at onzonationzonation m ,  m ,  map,  map, 
� t e ol al e h  was u d o c si e  t e i ic t e ol al e h  was u d o c si e  t e i ic the geological method was used to consider the seismic the geological method was used to consider the seismic 

h ar  in e e  wh r  n  r g e th u e c r eh ar  in e e  wh r  n  r g e th u e c r ehazard in the region where no strong earthquake occurredhazard in the region where no strong earthquake occurred
� b t e ar h u e e u r n e n e val as n  on e eb t e ar h u e e u r n e n e val as n  on e ebut the earthquake recurrence interval was not consideredbut the earthquake recurrence interval was not considered
� The map was d sused aft r  or  e iod n r t c  The map was d sused aft r  or  e iod n r t c  The map was disused after a short period in practical The map was disused after a short period in practical 

ap li at onap li at onapplicationapplication



          t         Distribution of the seismic intensity in Distribution of the seismic intensity in i   he i i  i e t  n       Distribution of the seismic intensity in 
izona iozonationti nzonation a  ap map  m  map

      t   t  s c t s s        Distribution of the seismic intensities of Distribution of the seismic intensities of D r t on of t  se sm c nt nsi i s of       Distribution of the seismic intensities of 
 sto  e r hquakes historical earthquakes sto  e r hquakes historical earthquakes

��  A c ar i fe e c   b t e    A clear difference  between   A c ear di fe e c   b tw e    A clear difference  between   A cl ar iff r n e  e e n   A cl ar iff r n e  e e n   A clear difference  between   A clear difference  between 
       the two map, which is due to        the t o map, wh ch is d e o e wo m , w i h  u  to e wo m , w i h  u  to the two map, which is due to the two map, which is due to 

t e ol al r c r  an  the geological structure analog the geol cal ruct r  an og the geological structure analog e ologi al str c u e al  e ologi al str c u e al  the geological structure analog the geological structure analog 
r gu  u dregulation usedr gu at on usedregulation used e l i  u d regulation used
��  l ge  ar a w t  h gh I   larger area with high SI   l ge  ar a with high I   larger area with high SI   lar r e   h  S    lar r e   h  S    larger area with high SI   larger area with high SI ≥≥≥≥≥≥  9 9 9   9 9

     st  e r s   Distribution of historical earthquakesDistribution of historical earthquakesi   st c l earthqua s   Distribution of historical earthquakes



Seismic Intensity     is ic Int ns y Seismic ntensity is ic nt ns y Seismic Intensity Seismic Intensity ZonationZona ionZo ioZonationZonation Map of China       Map of hina Map of China Map of hina Map of China Map of China
—————————— e o  g nerat n map  e  rat n second generation maps cond gener tio  mapo  g ner t  asecond generation mapsecond generation map，，，is ue  in 1977  ue   1 7issued in 1977iss d in 1977is  in 19 7issued in 1977issued in 1977

Di t bution f the eismi  intensity    is ution f the eis i  ntens tDistribution of the seismic intensityD tribu i n o  h  sei m c in en ityD t bu i n  h  ei m  in en ityDistribution of the seismic intensityDistribution of the seismic intensity



Seismic Inte sity     Seismic Intensity Seismic Inte sity Seismic I e sit  Seismic Intensity Seismic Intensity nationnat nZonationZo tiont nZonationZonation Ma  of China       Map of China Ma  of China  f China Map of China Map of China (1977)( 97(1977)(1977)( 977(1977)(1977)
Principle and Method    Principle and MethodP inciple nd thodPrinciple and Methodr  a  MePrinciple and Method

�     wo regul i s w r  al  op e    Two regulations were also adopted：
1.1.1.1. istor al ar h u e  e u r n e e l iistor al ar h u e  e u r n e e l iHistorical earthquake  recurrence regulationHistorical earthquake  recurrence regulation
2.2.    e c  u t r  an og r gu   Geological structure analog regulation 

�       at is th  p ogr ss in c d       What is the progress in second on izonation  ap  map?
1.1.1.1. h  e t q ak  r c r e c  i t r  w  on d r dh  e t q ak  r c r e c  i t r  w  on d r dThe earthquake recurrence interval was consideredThe earthquake recurrence interval was considered
2.2.           e sm  b l s  we e ivi e  , t r gh e e d n y of           Seismic belts  were divided , through the tendency of 

ar q ak  r c r e c  an e  i  t e om n   arar q ak  r c r e c  an e  i  t e om n   arearthquake recurrence analyzed in the coming 100 yearsearthquake recurrence analyzed in the coming 100 years
3.3.3.3. h  f am wor  an  m t od r  p op d or i ic h  f am wor  an  m t od r  p op d or i ic The framework and method were proposed for seismic The framework and method were proposed for seismic 

az d al  n h naz d al  n h nhazard analysis in Chinahazard analysis in China



Seismic Intensity     is ic Int ns y Seismic ntensity is ic nt ns y Seismic Intensity Seismic Intensity ZonationZona ionZo ioZonationZonation Map of China       Map of hina Map of China Map of hina Map of China Map of China
—————————third generation map  hir  rat n third generation mapthird generation mapthir  g nerat n athird generation mapthird generation map，，， ssued  1990  sued  90issued in 1990is ue  in 1990ue   1 90issued in 1990issued in 1990

Di t bution f the eismi  intensity    is ution f the eis i  ntens tDistribution of the seismic intensityD tribu i n o  h  sei m c in en ityD t bu i n  h  ei m  in en ityDistribution of the seismic intensityDistribution of the seismic intensity



Seismic I ensity   Seismic ensit  Seismic Intensity Seismic Inte sity Seismic I e sit  Seismic Intensity Seismic Intensity nationnat nZonationZo tiont nZonationZonation M p of China    p f China Map of China Ma  of China  f China Map of China Map of China (1990)( 99(1990)(1990)( 990(1990)(1990)
Principle and Method  P iple nd hodPrinciple and MethodP inciple nd thodPrinciple and Methodr  a  MePrinciple and Method

�  modif d) egula ions wer  ado edTwo (modified) regulations were adoptedo ( ie  r t  e ptTwo (modified) regulations were adopted：
       In h  h st i al e th u e  e u r n e e lation  ak         In h  h st i al e th u e  e u r n e e lation  ak         In the historical earthquake  recurrence regulation: take        In the historical earthquake  recurrence regulation: take 

n o c si e at on  n o c si e at on  into consideration of into consideration of p e  m itu ep e  m itu eupper magnitudeupper magnitude an  ac t   an  ac t   and activity  and activity 
    ar e r   se sm  p n i  r e    parameters of seismic potential sources

�  prog ess in t  t d The progress in the third  r   he hir  The progress in the third at nzonationo iozonation map is: map is:   map is:
1.1.1.1. h  e t q ak  r c r e c  i t r  w  on d r d i h h  e t q ak  r c r e c  i t r  w  on d r d i h The earthquake recurrence interval was considered with The earthquake recurrence interval was considered with 

r ab li y m th  r ab li y m th  probability method probability method 
2.2.         h  sp i  d m or  e r n ity of i ic tivi i s         The spatial and temporal heterogeneity of seismic activities 

r  c sid r dr  c sid r dwere consideredwere considered
3.3.          h  m t od  r ab istic i ic az d al             The method of probabilistic seismic hazard analysis was  

op d  c c latin  e r d te  se i  in n  i h op d  c c latin  e r d te  se i  in n  i h adopted in calculating the predicted seismic intensity with adopted in calculating the predicted seismic intensity with 
xc e i g p ob il   50 ye sxc e i g p ob il   50 ye sexceeding probability in 50 yearsexceeding probability in 50 years 



Seismic I ensity   Seismic ensit  Seismic Intensity Seismic Inte sity Seismic I e sit  Seismic Intensity Seismic Intensity nationnat nZonationZo tiont nZonationZonation M p of China    p f China Map of China Ma  of China  f China Map of China Map of China (1990)( 99(1990)(1990)( 990(1990)(1990)
Principle and Method  P iple nd hodPrinciple and MethodP inciple nd thodPrinciple and Methodr  a  MePrinciple and Method

� n o piling this n  his In compiling this In compiling this z nationz nationzonationzonation map: m p: map: map:
1.1.1.1. he main work was to provide the seismic intensity he ai  wo  wa  to p vi e the ei mic nten i  The main work was to provide the seismic intensity The main work was to provide the seismic intensity 

onationo a onzonationzonation map of China with exceeding probability  map of China with ex in  ro a ility  map of China with exceeding probability  map of China with exceeding probability 
n 0 yearsn  earsin 50 yearsin 50 years 

2.2.2.2. n  also  a testing peak ground acceleration  al o  a testin  ea  gro nd ccelera on And also  a testing peak ground acceleration And also  a testing peak ground acceleration 
onationo a onzonationzonation map   in some region of China was  map   in some region f h na was  map   in some region of China was  map   in some region of China was 
b ained, which was helpful for next generation a ned  whi  wa  h pfu  for n t en tio  obtained, which was helpful for next generation obtained, which was helpful for next generation 
appmapmap



Seismic Ground Motion Parameter      Seismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic Ground Motion Parameter ZonationZo tioZona ionZo ioZonationZonation        
    Map of hinaMap of Chinap of Chinap of ChinaMap of ChinaMap of China

—————  e    t  t  fourth generation mapfourth generation mapo th e ration m pur  g ne  afourth generation map，，，，，， s   2  s   issued in 2001issued in 2001iss d in 200ue   1issued in 2001

                

        

        
        

        

        

        

        

        

        

        

        

        

                

                    

        

        

        

        

        
        

        

                        

        

        
        

        

        

            

  反应谱特征周期反应谱特征周期TgTg，，秒秒

                00。。4545

        0        0。4040

        0        0。。3535

 c u e wo m s an  on  t lIt include two maps and one tableIt nclu e wo m s an  on  tablIt include two maps and one table       i c d  tw  ap  d e le      It include two maps and one table
Two maps Two mapsTwo mapsw  apw  apTwo mapsTwo maps：：peak ground acceleration map and    p ak ou d c leration map andp ak ou d c leration map ande  gr n  ac e e at on ap de  gr n  ac e e at on ap dpeak ground acceleration map andpeak ground acceleration map and

e tr  h ac r  p r od apspectral characteristic period mapspectr  charact r st c period apspectral characteristic period mape t al h ac e i i  p r  me t al h ac e i i  p r  mspectral characteristic period mapspectral characteristic period map



Seismic Ground Motion Parameter      Seismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic Ground Motion Parameter ZonationZo tioZona ionZo ioZonationZonation        
    Map of hinaMap of Chinap of Chinap of ChinaMap of ChinaMap of China

—————  e    t  t  fourth generation mapfourth generation mapo th e ration m pur  g ne  afourth generation map，，，，，， s   2  s   issued in 2001issued in 2001iss d in 200ue   1issued in 2001
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One table ne t lene t leO e ab eO e ab eOne tableOne table：：for adjustment of spectral characteristic      for justm n  of sp c ral c ar teristic for justm n  of sp c ral c ar teristic f  ad st e t of e tr  h ac r  f  ad st e t of e tr  h ac r  for adjustment of spectral characteristic for adjustment of spectral characteristic 
                          e iod                           period                           e iod                           period                           p r od                           p r od                           period                           period TTgTTgTgTgTgTg i h t  typ s with site types i h site typ s with site types with  t e with  t e with site types with site types

000.900.90550.650.65000.450.45000.350.353 3 3 zone3 zone

550.750.75550.550.55000.400.40000.300.302 2 2 zone2 zone

550.650.65550.450.45000.350.35000.250.251 1 1 zone1 zone
Tg    
onnZoneZone

IVIIIIII

 i  Ty Site Types h r ct i   Characteristic 
  period period TgTg（ss）



Seismic Ground Motion Parameter         Seismic Ground Motion Parameter Seismic Ground Motion Parameter Seismic G o  Mo ion P r m te  Seismic Ground Motion Parameter Seismic Ground Motion Parameter ZonationZonationZonationZona ionZonationZonation        
MapMapMapMapMap of China of hinaof Chinaf Chinaof China of China 2001)2 1)(2001)20 1)(2001)( 0(2001)

� In the fourth map:n he fo th a  ur  m p:In the fourth map:
1.1.1.  s is ic ensit   pla ed h  The seismic intensity was replaced with   e m   a  e c  it   The seismic intensity was replaced with  

ground motion parameters PGA and r und m tio  pa a et rs P A a   o n r m e  G  nd ground motion parameters PGA and TgTgTg
2.2.2. lti-sche es of e  pote ial  source Multi-schemes of seismic potential  source m   s is ic nt    Multi-schemes of seismic potential  source 

division were adopted to consider the ivisio  wer  ado ed o consider he n e pt  t   t  division were adopted to consider the 
ncertainty of seismic activitiesnc rt inty o  seismic a tivit suncertainty of seismic activitiesuncertainty of seismic activities

3.3.3. The site condition effect on spectral  s e o ion effe t n pe tr l  it  c ndit  c  o  s c a  The site condition effect on spectral 
hara te is ic riod r e ic io  characteristic period characteristic period TgTgTg wa  o ide ed w  ide d was considered was considered



Outlines of PresentationOutlines of Presentationutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of Presentation

1.1..1. t  Se     v e    Development of Seismic Development of Seismic v lo ent o  Se m  e e pm  f is ic Development of Seismic ZZonationZonationZo iona nZonation       M    Map of  Map of  Ma  o   p f  Map of 
ChinaChinaChinaChina

2.2.2.2.2.2. The feature of 5G Seismic e r    S s c The feature of 5G Seismic The feature of 5G Seismic The feature of 5G Seismic e fe re   Se smic The feature of 5G Seismic The feature of 5G Seismic ZonationatiZonationZonationZonationationZonationZonation        
MapMapMapMapMapMapMap

3.3.3...3.3. C mpiling of 5G Seismic     C m  f 5  is ic Compiling of 5G Seismic o piling of 5G Seismic  f 5G Seismic Compiling of 5G Seismic Compiling of 5G Seismic nationnat nZonationZo tiont nZonationZonation M p  p Map Ma  Map Map
4.4...4.4. Consideration of site condition in seismic             C nsider tio  o  sit  condit n  s is ic o sidera ion of site condition in seismic sider io  o  sit  condit n  s is ic Consideration of site condition in seismic Consideration of site condition in seismic 

z nationz nat nzonationo ationat nzonationzonation maps  a maps maps maps maps maps



Seismic Ground Motion Parameter      Seismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic Ground Motion Parameter ZonationZo tioZona ionZo ioZonationZonation        
    Map of hinaMap of Chinap of Chinap of ChinaMap of ChinaMap of China

————— t  t     e  fifth generation mapfifth generation mapf t  g nerat n aif h e io  m pfifth generation map，，，，，， e   2    2 ?issued in 2012?issued in 2012?ue   2 12?is  in 0issued in 2012?
 c u e wo m s an  t  ab eIt include two maps and two tablesIt nclu e wo m s an  tw  ableIt include two maps and two tables       i c d  tw  ap  d o tab s      It include two maps and two tables

Two maps Two mapsTwo mapsw  apw  apTwo mapsTwo maps：：peak ground acceleration map and    p ak ou d c leration map andp ak ou d c leration map ande  gr n  ac e e at on ap de  gr n  ac e e at on ap dpeak ground acceleration map andpeak ground acceleration map and
e tr  h ac r  p r od apspectral characteristic period mapspectr  charact r st c period apspectral characteristic period mape t al h ac e i i  p r  me t al h ac e i i  p r  mspectral characteristic period mapspectral characteristic period map



Seismic Ground Motion Parameter      Seismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic G o  Mo ion P r m teSeismic Ground Motion ParameterSeismic Ground Motion Parameter ZonationZo tioZona ionZo ioZonationZonation        
    Map of hinaMap of Chinap of Chinap of ChinaMap of ChinaMap of China

————— t  t     e  fifth generation mapfifth generation mapf t  g nerat n aif h e io  m pfifth generation map，，，，，， e   2    2 ?issued in 2012?issued in 2012?ue   2 12?is  in 0issued in 2012?
Two tables w  ablew  ableT o tab sT o tab sTwo tablesTwo tables：：for adjustment of peak ground acceleration and        for justm n  of p ak ou d c leration and for justm n  of p ak ou d c leration and f  ad st e t of e  gr n  ac e e at on d f  ad st e t of e  gr n  ac e e at on d for adjustment of peak ground acceleration and for adjustment of peak ground acceleration and 
                     e t al h ac e i i  p r                       spectral characteristic period                      e tral h ac eri i  p r od                      spectral characteristic period                      sp c al c ar te istic e i                       sp c al c ar te istic e i                       spectral characteristic period                      spectral characteristic period gTggTgTTTgTg  site yp s with site types w t  site ypes with site types i h t  typ s i h t  typ s with site types with site types

900.900.0.65450.45350.350.0.30  zone 3 zone
0.75750.750.0.550.55400.400.400.30300.300.0.250.25 zone2 zone 2 zone
0.65650.650.0.450.45350.350.350.25250.250.0.200.20 zone1 zone 1 zone

VIVIIIIIIIIII1III0

 ypes ypesSite typesSite types
TgTgTg（ss）

0.0.90950.951.1.00101.10201.20251.25IIV
1.1.00001.001.1.00151.15251.25301.30IIII
1.1.1.001.0000001.001.001.1.001.00001.001.0000001.001.00001.001.00IIIII
1.1.1.001.0095950.950.950.0.850.85830.830.8382820.820.82800.800.80II11

0.0.900.90850.850.850.750.0.750.70700.70680.680.680.64640.64II0

≥≥ 400.400.40300.300.300.200.0.200.15150.15100.100.10≤≤≤ 05050.050.05

PGAGPGAPGA(g(g(g  for s te  I) for site type II)  i  typ  ) for site type IIi  Site  Site 
typ stypesetypes



Seismic Gro nd Motion    Seismic  io  Seismic Ground Motion Seismic G o  Mo ion Seismic Ground Motion  r und t  Seismic Ground Motion pParameterpP r m epParameterpP r m tepParametera a e rpParameter        ZonationZona ionZonationnationZonationZonation        
MapMapMapMapMapMap of China  of Chinaf Chinaf Chinaof Chinaof China (2012?)20 2?)(2012?)20 2?)(2012?)(2012?)

�      h  ad c d oin   th       The advanced points of the z ationzonation   ap e   map are:
1.1.1.1. ng close te t on o d vid n  h  se sm  p n i  ng close te t on o d vid n  h  se sm  p n i  Paying close attention to dividing the seismic potential Paying close attention to dividing the seismic potential 

r e e   h  u p r agn t d  r e e   h  u p r agn t d  source areas with high upper magnitude source areas with high upper magnitude 
2.2.2.2. g d f r n  gr n  m  att n ation e at on  or g d f r n  gr n  m  att n ation e at on  or Using different ground motion attenuation relations for Using different ground motion attenuation relations for 

i fe e t atial e s an  r gi s w t  d f r n  se sm  i fe e t atial e s an  r gi s w t  d f r n  se sm  different spatial regions and regions with different seismic different spatial regions and regions with different seismic 
tivi i stivi i sactivitiesactivities

3.3.3.3. sid r n  h  c tr u  of t e al u g val e i h sid r n  h  c tr u  of t e al u g val e i h Considering the contribution of the calculating value with Considering the contribution of the calculating value with 
      i fe e t xc e i g p ob il s on om i n  h        different exceeding probabilities on compiling the onzonation    

apapmapmap
4.4.          sid r n  h  si e on i i  e fe t  b  p ak ou d          Considering the site condition effect on both peak ground 

c l r i  P A d e tr  h ac r  p r od c l r i  P A d e tr  h ac r  p r od acceleration PGA and spectral characteristic period acceleration PGA and spectral characteristic period ggTgTg



Outlines of PresentationOutlines of Presentationutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of Presentation

1.1..1. t  Se     v e    Development of Seismic Development of Seismic v lo ent o  Se m  e e pm  f is ic Development of Seismic ZZonationZonationZo iona nZonation       M    Map of  Map of  Ma  o   p f  Map of 
ChinaChinaChinaChina

2.2..2.  e e   s c         G Se  The feature of 5G Seismic The feature of 5G Seismic  fe ure  5G Seismic  a  o    The feature of 5G Seismic tZonationZonationnationZonation    Map Map  Ma Map
3.3.3.3.3.3. Compiling of 5G Seismic g  5G  Compiling of 5G Seismic Compiling of 5G Seismic Compiling of 5G Seismic ompiling of 5G Seismic Compiling of 5G Seismic Compiling of 5G Seismic ZonationZZonationZonationZonationZonatiZonationZonation Map  Map Map Map M Map Map
4.4.4..4.4. C nsider tion of site condition in seismic       C nsider t   sit  condit n   Consideration of site condition in seismic sider io  o  sit  condit n  s is ic Consideration of site condition in seismic o a n f e io  in e m  Consideration of site condition in seismic 

tzonationzonationat no iozonation    map map map  map



Six working teams for compiling map:Six working teams for compiling map:Six working teams for compiling map:Six working teams for compiling map:
� G o  1Group 1r up Group 1：Seismot ct nicSeismotectonice oSeismotectonic e ir m nt environment nv o e environment a   and  nd  and 

re ted foundation mapsre t d f undat n arelated foundation mapsrelated foundation maps
� Group 2G o  2Group 2Group 2：Seismic zone nd potential seismic Seismic zone nd pot ntial seismic Seismic zone and potential seismic Seismic zone and potential seismic 

s esourceo csource
� G o  3Group 3r up Group 3：Seismic a tivit  r m teSeismic activity parameter c y pa a e rSeismic activity parameter
� G o  4Group 4r up Group 4：Ground mot n Ground motion  io  Ground motion attenut nattenutionioattenution re t ns relations io relations
� G o  5Group 5r up Group 5：Sit  effe t n r und Site effect on ground e c  o  g o  Site effect on ground tionmtionmmtion
� G o  6Group 6r up Group 6：Zona ionZonationtZonation map c m map compiling  o piling map compiling

New Seismic Ground Motion ParameterN     eNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion Parameter 
ZonationZ n nZonationZonationZonationationZonationZonation Map of China (2012?) ap of China (2 12?) Map of China (2012?) Map of China (2012?) Map of China (2012?) Map of Chin  2012?) Map of China (2012?) Map of China (2012?)



1. Working team 1. ork n  team 1. Working team 11. Working team 1
� Collecting the investigating and research le t ng the invest at  nd esearch o c   ig ing a  r  Collecting the investigating and research 

aterialsterialsmaterialsmaterials
� Compiling the related foundation maps  he elate  foundation m ps o piling t  r d  a  Compiling the related foundation maps 

New Seismic Ground Motion Parameter        New Seismic r und tio  Parame erNe  Seismic G o d Motion ParameterNe  Seismic d tio  Parame erNew Seismic Ground Motion ParameterNew Seismic Ground Motion Parameter 
Zona ionZonationnationnationZonationZonation         Map of hina (201 ?) Map of China ( 012 ) M p of China (2012?) M p of China ( 012 ) Map of China (2012?) Map of China (2012?)



 

pi tralpi tralEpicentralEpicentral distrib tion f earthquakes in  di tri ti n  ea quakes i   distribution of earthquakes in  distribution of earthquakes in 199099019901990－200720020072007
M≥≥≥≥4.7



 

pi tralpi tralEpicentralEpicentral distrib tion f earthquakes in  di tri ti n  ea quakes i   distribution of earthquakes in  distribution of earthquakes in 199099019901990－200720020072007
..2.02.0≤≤MMMM≤≤555.05.0



 

mpreh siv  Comprehensive o en e Comprehensive s ei misoseismals s lisoseismal m p in C in map in China a   h a map in China



 

Seis te t iSeis te t iSeismotectonicSeismotectonic ma   i a a d ad acent a a ma   i a a d ad acent a a map in China and adjacent areas map in China and adjacent areas 



. Working team 2. orking t a  22. Working team 22. Working team 2
� odifying division cheme of the seismic beltsd fyin  ivi i n ch e f e s s ic beltsModifying division scheme of the seismic beltsModifying division scheme of the seismic belts
� ompili g the new division scheme of the mpili g the ew di isio  s em  o  the Compiling the new division scheme of the Compiling the new division scheme of the 

o ential seismic sources based on the division o enti l s s ic s u  b sed on e div s on potential seismic sources based on the division potential seismic sources based on the division 
cheme for the 4ch e r e 4scheme for the 4scheme for the 4ththth generation map generation ap generation map generation map

New Seismic Ground Motion ParameterN     eNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion Parameter 
ZonationZ n nZonationZonationZonationationZonationZonation Map of China (2012?) ap of China (2 12?) Map of China (2012?) Map of China (2012?) Map of China (2012?) Map of Chin  2012?) Map of China (2012?) Map of China (2012?)



. Working team 3. orking t a  32. Working team 32. Working team 3
� x endi g two-step scheme of potential seismic x endi g two tep cheme of p ten al ei mic Extending two-step scheme of potential seismic Extending two-step scheme of potential seismic 

ource  ree-step sch esource to three-step scheme to th  emsource to three-step scheme
.1.1. eism c zones dividedei m c n  d vidSeismic zones dividedSeismic zones divided————>>>sseismotectonics otectonieismotectoniceismotectonic zones  zones  zones  zones 

ivi edi i eddivideddivided    ——— potenti l s is ic sources dividedpotenti  s is c so rces ivi ed>potential seismic sources divided>potential seismic sources divided
.2.2. d  a step a stepAdd a stepAdd a step－    sseismotectoniceismotecto iceismotectoniceismotectonic zone divided as the  zone d vid  as e  zone divided as the  zone divided as the 

o tro l ng p rt etw  s s ic zone and controlling part between seismic zone and n l i  a  b een ei m    controlling part between seismic zone and 
o ential seismic sourceo enti l s s ic s upotential seismic sourcepotential seismic source    

New Seismic Ground Motion ParameterN     eNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion Parameter 
ZonationZ n nZonationZonationZonationationZonationZonation Map of China (2012?) ap of China (2 12?) Map of China (2012?) Map of China (2012?) Map of China (2012?) Map of Chin  2012?) Map of China (2012?) Map of China (2012?)



 

      e i  z e   Ch a an  ad e t e      Seismic zones in China and adjacent areas
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T r e ste  sc e e  p n i  T r e ste  sc e e  p n i  Three-step scheme of potential Three-step scheme of potential 
  se sm  sou c s u d  seismic sources used:

– 29 st al on s 29 st al on s 29 statistical zones 29 statistical zones （   for for 
 se i  z e seismic zones）

– 77 b k ou d r e  77 b k ou d r e  77 background sources 77 background sources （for for for for 
se ote t iseismotectonic  z e  zones）

– 1199 1199 1199 1199 se ote t ise ote t iseismotectonicseismotectonic sou c s sou c s sources sources
（   f  ac  fau  for active faults）



. Working team 3. orking t a  33. Working team 33. Working team 3
� DeterminatingDetermin tingDeterminatingDeterminating seismic activity parameters of seism c acti ity para eters of seismic activity parameters of seismic activity parameters of

– tatistical zonestati ti l zonesstatistical zonesstatistical zones
– a kg ou d so rcesa kg o d o rcesbackground sourcesbackground sources
– ei motecto icseismotectonicnseismotectonic so rces sources u sources

New Seismic Ground Motion ParameterN     eNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion Parameter 
ZonationZ n nZonationZonationZonationationZonationZonation Map of China (2012?) ap of China (2 12?) Map of China (2012?) Map of China (2012?) Map of China (2012?) Map of Chin  2012?) Map of China (2012?) Map of China (2012?)



. Working team 4. orking t a  44. Working team 44. Working team 4
     gr n  m i  at n at on e    For ground motion attenuation relation

� tors consi e e :tors consi e e :Factors considered:Factors considered:
1.1. eat arthq ake regi  or mal -mod rate earthqu e re onat th ake egi   mal ate arthq e reGreat earthquake region or Small-moderate earthquake regionGreat earthquake region or Small-moderate earthquake region
2.         trong  vity egi   e  s c tivi  re s c ti  r  or  s i mi  ac  onStrong seismic activity region or weak seismic activity region

New Seismic Ground Motion ParameterN     eNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion Parameter 
ZonationZ n nZonationZonationZonationationZonationZonation Map of China (2012?) ap of China (2 12?) Map of China (2012?) Map of China (2012?) Map of China (2012?) Map of Chin  2012?) Map of China (2012?) Map of China (2012?)

� u  a uation nFour attenuation zoneso r tten  zo esFour attenuation zones
.1.      ong eart qu k   in t  h  reg o   ea  Strong earthquake region in east 

naiChina（1）
..2.2. ong earthqu k  reg o  in wes  ong eart qu k   in es  Strong earthquake region in west Strong earthquake region in west 

inanaChinaChina
 X  j a g reg oXinjiang region（2)2)

Qing-Q ng-Qing-Qing-za g ch a - ianch azang-chuan-dianzang-chuan-dian reg o  region region（3333）
.3.   a l-m te eart qu k  l  h  reg oSmall-moderate earthquake region（44）



.  Wor ing team 5.  Wor ing team 55.  Working team 55.  Working team 5
� w -parameter adjustment way usedw a meter adju tment way usTwo-parameter adjustment way usedTwo-parameter adjustment way used
1.1. ak ou d c leration ju e  with  t eak ou d c leration ju e  with  t ePeak ground acceleration adjusted with site typesPeak ground acceleration adjusted with site types
2.       p c al c ar te istic e i  ad u d i h t  typ s      Spectral characteristic period adjusted with site types

T(sec)

Sa

T0 Tg

Sams

0

Sams=2.5*ams

ams=am*Fas(am)

Tgs=Tg+∆Tgs(am)
am

T2

ams

Tgs
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djustme  f ients o  pea  gr  acc lerationustme  ents o  pea  gr  cc er t onAdjustment coefficients for peak ground accelerationAdjustment coefficients for peak ground acceleration
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6. Working team 6 ki g team 66. Working team 66. Working team 6
or compiling of the r mpiling of the For compiling of the For compiling of the onationo a onzonationzonation map ma map map
� onsid ng th  peak ground accelerations with n i n   peak roun  accelerati n  wi  Considering the peak ground accelerations with Considering the peak ground accelerations with 

ifferent exceeding probabilities, and definingi t exceedi g probabi i es  and efin ngdifferent exceeding probabilities, and definingdifferent exceeding probabilities, and defining
.1.1. peci l s rong earthquakepeci  s ro g ea quakeSpecial strong earthquakeSpecial strong earthquake：    0.5% exceeding 0.5% exceeding 0.5% exceeding 0.5% exceeding 

roba ility in 50 yearsroba i i  n 0 yearsprobability in 50 yearsprobability in 50 years
2..2. trong earthqu kStrong earthquake a eStrong earthquake：     exceedi g probabi i  n 2% exceeding probability in % n  l ty i  2% exceeding probability in 

0 years ears50 years50 years
3..3. d te rth uakemoderate earthquakeo era  ea qmoderate earthquake：    % ex in  10% exceeding 0  ceed g 10% exceeding 

roba ility in 50 yearsroba i i  n 0 yearsprobability in 50 yearsprobability in 50 years
4..4. ma l ea quakeSmall earthquakel  rthSmall earthquake：    % ex in  ro a ility in 63% exceeding probability in 3  ceed g p b b   63% exceeding probability in 

0 years ears50 years50 years

New Seismic Ground Motion ParameterN     eNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion ParameterNew Seismic Ground Motion Parameter 
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Calculating results showCalculating results showCalculating results showCalculating results show
� K1K1K1K1：SSE/MEESSE/MESSE/ME（PGAPGPGAPGA）                        2.72.72.7～ .1.13.13.1
� K2K2K2：STE/MEE/MESTSTE/ME（PGAPGPGA）                        1.8.81.8～2.02.02.0
� K3K3K3K3：SME/MEE/MESME/MESME/ME（PGAPGAPGAPGA）                        1/2.81/2.81/2.81/2.8～1/3.01/3.01/3.01/3.0

� For the For h   t e For the zonationz n ioo at nzonation map compiling,  map compiling,     map compiling, 
                    GAPGA＝  a  P 0 0 ,P %/5 Y . ) Max (PGA10%/50Y,PGA2%/50Y/1.9)
                            TgTg＝2π×(( GA1 %/5 Y GV 0 0PGA10%/50Y/PGV10%/50Y)
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    peak ground acceleration map and    pe k g und accele tion map anpeak roun  c e erat o  p a dpeak roun  c e erat o  p a dpeak ground acceleration map andpeak ground acceleration map and
s c ral c ra t ri t c riod maspectral characteristic period mapsp c ral ch ra teri tic p riod maspectral characteristic period maps ectra  c a c ris  e o  ps ectra  c a c ris  e o  pspectral characteristic period mapspectral characteristic period map



Outlines of PresentationOutlines of Presentationutline  of PresentatioOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of PresentationOutlines of Presentation

1.1...1.1. Development of Seismic       D p en  o  Seism  evelopment of Seismic p en  o  Seism  Development of Seismic Development of Seismic ZonationZ n ioZonationZ n ioZonationZonation Map      M   Map  M   Map  Map 
of China o  C inof Chinaf Chinaf C inof Chinaof China

2.2...2.2. The feature of 5G Seismic           The featur  f  Seismic he feature of 5G Seismic he featur  f  Seismic The feature of 5G Seismic The feature of 5G Seismic ZonationZonationonationonationZonationZonation Map    Map ap Map Map
3.3..3.             Compiling of 5G Seismic Compiling of 5G Seismic m ilin  o  5G Seismic o p g f   Compiling of 5G Seismic ZonationZonationo at nZ n ioZonation    Map Map Map  Map
4.44.4.4..4.4. Consideration of site condition in ons d ati n f i  ndition in C nsideration of site conditi n in Consideration of site condition in Consideration of site condition in on id rati n o  site cond tion in Consideration of site condition in Consideration of site condition in 

seismic e ic seismic seismic seismic e smic seismic seismic zonationa nzonationzonationzonationna onzonationzonation maps p maps maps maps maps maps maps



Consideration of site condition in seismic       Co sid io  o  sit  n it n  seism  Consideration of site condition in seismic C nsideration of site condition in seismic C nsider io  o  sit  n it n  seism  Consideration of site condition in seismic Consideration of site condition in seismic 
zonationz n iozonationzonationzonationzonation maps  ap maps ap maps m s maps

.  In firs , se o  and third generation maps.  I  fir , se  nd hird e ration m ps1.  In first, second and third generation maps1.  In first, second and third generation maps
（1 7,19 7,1991957,1977,19909 7 01957,1977,1990）

� he site effect was not consideredhe i  effect wa  n t n i eredThe site effect was not consideredThe site effect was not considered     



2.  In fourth generation maps  In f ur h gene a ion maps2    o t  r t  2.  In fourth generation maps（20010012001）
� The ite effe t w s o s der d on the he i  e t s o der d on the The site effect was considered on the The site effect was considered on the 

s e tra  h ra ter stic e i dtr  h r ter s c ispectral characteristic periodspectral characteristic period
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3.  In fifth generation maps  In f t  g nerat n a3    if h e io  m ps3.  In fifth generation maps（2012?2 2?02012?）
� The ite effe t w s o s der d on bo  th  he i  e t s o der d on bo  th  The site effect was considered on both the The site effect was considered on both the 

pea  gr und ac el ra on and the spectral e  r nd a el r on a d e spec al peak ground acceleration and the spectral peak ground acceleration and the spectral 
c a ac risti  perioda r sti  e i dcharacteristic periodcharacteristic period
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ams=am*Fas(am)

Tgs=Tg+∆Tgs(am)
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Tgs
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Seismic  eismic Seismic Seismic Sei m  Seismic Seismic ZonationZ nZonatZonationZonationZonationZonationZonation Map of        Map of  Map of  ap of  Map of  Map of 

ChinahinaChinaChinaChinahinaChina

The sixth generation map   The sixth ge er tion mapThe sixth generation mapThe sixth generation mapThe sixth generation mapThe sixth generation mapThe sixth generation map



m  Ideas for Next Generation Seismic       m  eas f r ext en io  Seism  Some Ideas for Next Generation Seismic Some Ideas for Next Generation Seismic m  eas f r Next ener io  Seism  Some Ideas for Next Generation Seismic Some Ideas for Next Generation Seismic 
oning Map of China   o in  Map f h aZoning Map of Chinao in  Map of Ch aZoning Map of ChinaZ n g   inZoning Map of China

1.1.1.1..1.1.                 round otion attenuation relations should be round tio  attenuati n relati n  shoul  be Ground motion attenuation relations should be Ground motion attenuation relations should be 
b i ed ed n the ground m tio  records  obtained based on the ground motion records  o ta  b s  o    o n   obtained based on the ground motion records  

from different zones in Chinam d fferent n  in Chinafrom different zones in Chinafrom different zones in China



m  Ideas for Next Generation Seismic       m  eas f r ext en io  Seism  Some Ideas for Next Generation Seismic Some Ideas for Next Generation Seismic m  eas f r Next ener io  Seism  Some Ideas for Next Generation Seismic Some Ideas for Next Generation Seismic 
oning Map of China   o in  Map f h aZoning Map of Chinao in  Map of Ch aZoning Map of ChinaZ n g   inZoning Map of China

2..2. o d oti n para eter Ground motion parameter G u  m o  m  Ground motion parameter n tiozonationzo a nzonation ma s ith  maps with  p  w   maps with 
fferen  ex in  ro a ilities hould b  different exceeding probabilities should be d t ceed g p b b  s  e different exceeding probabilities should be 

compiledmpiledcompiledcompiled
.3.3. Is o s ble to compile the ground motion velocity s o s b e to compi e th  g u d motion elo ty Is possible to compile the ground motion velocity Is possible to compile the ground motion velocity 

and di pla en  n  di p a  and displacement and displacement zonationzonati nzonationzonation map? ap? map? map?
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