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Abstract

W e  pre se nt a ne w  th re e -dim e nsional m ode l of th e  m ajor fault syste m s in south e rn California th at 
de scribe s th e  San Andre as fault and associate d strik e -slip fault syste m s in th e  Easte rn California sh e ar 
zone  and Pe ninsular range s, as w e ll as active  blind th rust and re ve rse  faults in th e  Los Ange le s basin 
and Transve rse  Range s. Th e  m ode l consists of triangulate d surface  re pre se ntations (t-surfs) of m ore  
th an 140 active  faults, w h ich  are  de fine d base d on surface s trace s, se ism icity, se ism ic re fle ction 
profile s, w e lls, and ge ologic cross-se ctions and m ode ls. Th e  m ajority of e arth q uak e s, and m ore  th an 
nine ty-five  pe rce nt of th e  re gional se ism ic m om e nt re le ase , occur along faults re pre se nte d in th e  
m ode l, sugge sting th at it de scribe s a com pre h e nsive  se t of m ajor e arth q uak e  source s in th e  re gion. 
Th e  m ode l se rve s th e  South e rn California Earth q uak e  Ce nte r (SCEC) as a unifie d re source  for ph ysics-
base d fault syste m s m ode ling, strong ground m otion pre diction, and probabilistic se ism ic h azards 
asse ssm e nt.

Th e  w e b inte rface  to th e  CFM  database  (h ttp://structure .h arvard.e du/cfm ) w as re e ngine e re d to 
provide  a unifie d storage  syste m  in th e  database  th at h olds both  ge om e try and attribute  data, and to 
distribute  th e  CFM  and associate d m ode ls.

A 3d Com m unity Fault M odel (CFM  Ve rsion 3.0) for South e rn California and Associate d M odels

Fig. 2: pe rspe ctive  vie w  of just th e  m ost h igh ly rank e d 
alte rnative  re pre se ntation in CFM  ve rsion 3.0.

CFM  and alte rnative  fault repre se ntations

Exam ple s of alte rnative  re pre se ntations

Fig. 1: pe rspe ctive  vie w  of CFM  ve rsion 3, m ost h igh ly rank e d faults. Colors se rve  just to distinguish  be tw e e n faults. Th e  
w h ite  outline s signify faults th at h ave  alte rnative  re pre se ntations. 

Fig. 4: A is a pe rspe ctive  vie w  of 
alte rnative  re pre se ntations of th e  
W h ittie r (W ), Ch ino (Ch ), and Elsinore  
(E) faults. Th e  de pth  contour line  
inte rval is 2000 m . In A, th e  W h ittie r 
te rm inate s into th e  Ch ino at de pth ; 
w h e re as, in B th e  Ch ino te rm inate s into 
th e  W h ittie r. Note  th at th e  alte rnative  B, 
de e m e d th e  pre fe rre d alte rnative  (se e  
te xt for e le ction proce dure ) yie lds a 
sm ooth e r conne ction be tw e e n th e  
W h ittie r and Elsinore  faults as w e ll as 
be tw e e n  th e  Ch ino and Elsinore  faults 
w h ich  can be  cle arly se e n in th e  line arity 
of th e  contour line s. In C,  th e  W h ittie r 
and Pue nte  H ills (P) faults inte rse ct but 
do not displace  e ach  oth e r; w h e re as in D 
th e  W h ittie r is displace d by incre asing 
slip (re d line s conne cting fault gap) on 
th e  Pue nte  H ills (Sh aw  e t al., 2002). 
Th e  pre fe rre d alte rnative  D re spe cts 
propose d fault k ine m atics. Th e  CFM  
contains th e se  type s of alte rnative  
re pre se ntations for m any faults, 
re fle cting unce rtaintie s re garding th e  
m anne r in w h ich  dipping faults inte rse ct 
at de pth .

Com m unity Block  M odel (CBM )

CFM -R (rectilinear ve rsion)

Dow nload all m ode ls at 
h ttp://structure .h arvard.e du/cfm

Specifications

Dim e nsions:
• 32.5° to 36°N latitude s, w ith  e xte nsion for 
large  faults to 32.25° and 37°N
• 114.5° to 120.5°W  longitude s

Com pone nts:
• triangulate d surface  re pre se ntation of ca. 
160 faults
• re gional topograph ic surface
• base  of se ism icity surface

Inve ntory:
• CGS uniq ue  fault nam e s and num be rs
• additions by CFM  W ork ing Group

Re solution:
• variable  re solution (ca. 0.5 to 5 k m ) 
re fle cting curre nt state  of k now le dge

Proje ction and datum :
• m ode l w as contructe d in UTM  zone  11, 
datum  NAD27
• com ple te d surface s to be  conve rte d to 
NAD83 program m atically Fig. 7: Th e  basic proce ss of 

conve rting th e  tsurfs of CFM  to 
sim plifie d, re ctiline ar fault 
re pre se ntation is illustrate d by th e  
Sie rra Madre  fault. First,  th e  CFM  
re pre se ntation is subdivide d along 
its trace  in 5k m  se ctions. Th e  color 
signifie s local dip. Th e n th e  
se gm e nte d trace  is sh ifte d to de pth  
at an ave rage , constant dip value . 
Finally th e  re sulting polygons are  
cut th e  local se ism oge nic de pth .

Fig. 5: Th e  top tie r displays a Landsat 7 drape  ove r a DEM  of south e rn California w ith  both  national database  and CGS/CFM 
fault trace s. Th e  se cond le ve l sh ow s th e  CFM  w ith  se ism icity (H auk sson and Sh e are r, 2005), and th e  bottom  tie r pre se nts th e  
CBM  in an e xplode d vie w . Th e  blue  laye r of th e  CBM  is above  th e  base  of se ism icity, and th e  re d is above  th e  Moh o.

CFM  trace  m ap

Fig. 8: Com parison of CFM -R w ith  original 
CFM  ve rsion use d to de rive  it. Ge ne rally th e  
fit is as good as can be  e xpe cte d from  th e  
sim plification proce ss. For som e  faults, dip 
ave raging le ads to e nlarge d total surface  
are as.

Fig. 6: Map vie w  of labe lle d CFM  (ve rsion 2.5) faults. A trace  m ap of th is m ode l is available .Tech nical inform ation

fault statistics:

171 faults (e xcluding 8 now  re tire d nam e s)

60 faults w ith  m ore  th an one  alte rnative  
re pre se ntations

40 w ith  one  additional alte rnative
16 w ith  tw o additional alte rnative
3 w ith  th re e  additional alte rnative
and 1 w ith  four additional alte rnative

Th e  171 pre fe rre d re pre se ntation h ouse  438 
tsurfs w h ich  contain com ple te  or partial e xte nts. 
Th e  alte rnative  re pre se ntations of th e  60 faults 
w h ich  h ave  th e m  h ouse  229  such  tsurfs. Th is 
sum s to a total of 667 m anage d tsurfs.

Fig. 3: pe rspe ctive  vie w  of th e  alte rnative  re pre se ntation in CFM  
ve rsion 3.0.

CFM include s m ultiple  re pre se ntations of faults for w h ich  a single  re pre se ntations and its associate d 
spatial unce rtainty doe s not fully de scribe  an e xisting varie ty in k now le dge . E.g., fre q ue ntly, 
inte rse ctions of ste e ply dipping and ge ntly dipping faults give  rise  to alte rnative  re pre se ntations.

Th e  tw o laye r CBM  curre ntly is com pose d of  tw o se ts of 39  block s. Block  boundarie s in th e  
uppe r laye r are  m odifie d CFM   fault re pre se ntations w h ich  w e re  se le cte d base d on slip-rate  
and th e ir role  in se parating basins and m ajor ge ologic units. Th e  m odifications -include d 
sm ooth ing and planar e xtrapolation be yond th e  fault tips. Th e se  e xte nsions are  ne ce ssary to 
de ve lop a block  m ode l, w h ich  re q uire s an inte rconne cte d se t of faults. Pre caution w as tak e n to 
assure  th at original faults re m ain as close  to th e ir CFM  re pre se ntations as possible  and 
distinguish able  from  th e  adde d e xte nsions. Block s in th e  uppe r and low e r laye r are  se parate d 
by a base  of se ism icity surface  and th e  m ode l h as topograph y and th e  Moh o as uppe r and 
low e r boundarie s, re spe ctive ly.

W e  e xtracte d th e  surface  trace  or th e  uppe r tip line  in th e  case  of blind faults from  th e  CFM  
2.5 tsurf re pre se ntations. Th e  re sulting trace  m ap is available  in DXF and sh ape file  form ats.

W e  ge ne rate d a re ctilile ar ve rsion of th e  CFM  (ve rsion 2.5) for situations w h e re  a sim plifie d fault 
re pre se ntation is m ore  appropriate . Each  fault w as subdivide d into 5k m  or longe r patch e s. Th e  
dow ndip side s of e ach  patch  are  paralle l to e ach  oth e r and pe rpe ndicular to th e  strik e  line  (th e  fault 
trace  in m ap vie w ). Th e  low e r corne r points are  at th e  de pth  of th e  se ism oge nic th ick ne ss surface  
use d in CFM. Coordinate s in all available  file s are  give n in th e  UTM  zone  11, NAD 27 proje ction.




