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Main	  Objec)ves	  
•  Discriminate	  pressure-‐satura2on	  for	  gas	  blow	  out	  
•  Explore	  feasibility	  unconsolidated	  rocks	  
	  
Some	  challenges	  
•  Don’t	  have	  good	  well	  logs	  (Vp,	  Vs,Density)	  for	  AVO	  Calibra2on	  
•  No	  core	  data	  is	  available	  	  
•  Site	   survey	   data	   from	   1988	   and	   1990	   have	   significant	  

varia2on	  in	  hydrophone	  sensi2vies	  versus	  offset	  



Theory	  

•  Reflec2on	  Coefficients	  can	  be	  wri[en	  (Smith	  and	  Gidlow	  ,1987)	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  where,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  etc	  
•  A^er	  fluid	  and	  pressure	  changes	  ,	  	  

•  From	  Rock	  Physics	  analysis	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Landrø,2001)	  	  
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Theory	  
•  If	  we	  consider	  conven2onal	  AVO	  intercept	  and	  gradient	  formula,	  	  	  
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Note:	  If	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  the	  discrimina2on	  power	  is	  reduced	  as	  last	  term	  in	  	  	  	  	  	  	  is	  of	  less	  

importance	  =>	  expect	  more	  uncertainty	  as	  	  	  	  	  	  	  	  	  	  decreases.	  	  
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Rock	  Physics	  Analysis	  
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	  For	  gamma=1/10,	  
	  
	  
For	  gamma=1/6,	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

062.0== βα LL

097.0== βα LL
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AVO	  Analysis-‐-‐	  calibra)on	  
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AVO	  Analysis-‐-‐	  calibra)on	  
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Far	  Stack	  Data	  
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Global	  Scaling	  (1988)	  
	  

1.41*10^-‐11	  
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General	  Informa)on	  

Top	  Reservoir	  

Sea	  Bo[om	  

70	  m	  

490	  m	   10.3	  

29.4	  

Near	  Stack	   Far	  Stack	  
178	  m	  

553	  m	  

Trace	  interval	  is	  =12.5	  m	  
Near	  offset	  =78	  m	  
No.	  of	  channels=	  95	  	  
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Results	  
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Results	  
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Results	  
Here,	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Gamma=1/10	  
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Results	  
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Results	  
Here,	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Gamma=1/10	  
Brie	  with	  e=3	  

quadra2c	  trend	  
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Results	  
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Results	  
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Calibra)on	  of	  channel	  sensi)vi)es,	  	  1988	  and	  1990	  data	  
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Uncertainty	  Analysis	  
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Uncertainty	  Analysis-‐Real	  Data	  Example	  
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Discussions	  &	  Conclusions	  

•  Analysis	  highly	  dependent	  on	  rock	  physics	  parameters	  
•  We	  have	  used	  Vs/Vp	  ra2o	  of	  0.5,	  however,	  in	  real	  case	  it	  should	  be	  lower.	  

But	  it	  makes	  the	  pressure	  fluid	  discrimina2on	  highly	  unstable	  
•  Es2mated	  satura2on	  and	  pressure	  values	  are	  reasonable,	  however,	  the	  

algorithm	  gives	  high	  pressure	  and	  satura2on	  changes	  outside	  the	  area	  
between	  the	  wells	  	  

•  Uncertainty	  in	  pressure-‐satura2on	  es2ma2on	  increases	  as	  reservoir	  depth	  
decreases	  

•  AVO-‐calibra2on	  and	  sensi2vity	  calibra2on	  is	  a	  challenge	  for	  2me	  lapse	  site	  
survey	  data	  
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