
Sub-salt overpressure detection before 
drilling using wave equation migration 
technologies

Morgan Brown* and Joe Higginbotham

Wave Imaging Technology Inc.

October 28, 2009

2009 SEG International Conference ɀHouston



BP Velocity Benchmark Model

ñPodsò of below-trend velocity = overpressured sediments under four-way closures  

P-wave velocity (m/sec)
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Overpressure ~ Velocity

Å$ÅÖÉÁÔÉÏÎ ÏÆ 60 ÆÒÏÍ Á ȰÂÁÃËÇÒÏÕÎÄȱ ÔÒÅÎÄ

ÅPhase 1:
ÅHigh BoSamplitude ~ VP just under BoS

ÅNormalize BoSamplitude by overburden 
illumination

Å&ÅÁÓÉÂÉÌÉÔÙ ÓÔÕÄÙ ÆÏÒ 0ÈÁÓÅ Ψȣ

ÅPhase 2:
ÅWEM focusing analysis ɀmeasure sub-salt VP



Zoeppritz BoSReflection Modeling

ÅNormal pressure case
Å VP=9,500 ft/sec, VP/VS=2

ÅOverpressure case
Å VP=7,500 ft/sec, VP/VS=3

PS reflection
PS reflection

PP reflectionPP reflection

Overpressure beneath salt ĄBoSreflection increases ~ 1.5-3x 



WEM with Known Velocity

Red arrows: Interpreted overpressure risk



WEM with Known Velocity

Red arrows: Interpreted overpressure risk

Blue arrows: False negatives



Overburden Illumination Correction

ÅFalse negatives Ą
overburden effects

ÅNormalization by |S| ɀonly 
half the story 

ÅFull-wave simulation and 
WEM to measure BoS
illumination
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Phase 1: Model Acoustic Shots

True velocity to BoS

ă V(z) trend, 

constant r

400 m



Phase 1: WEM of modeled shots


