Applicability of AVO inversion to
long-offset data from curved
Interfaces

Lyubov Skopintseva
Arkady Aizenberg, Milana Ayzenberg,
Martin Landrg, Tatyana Nefedkina

NTNU
Norwegian University of
Science and Technology

20 April 2010




Plane vs. curved interface
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How to account for curvature?

« Geometrical spreading (V. Cerveny et al., 1974)

1
L=V|(R +Ry+2RR,D, /cos6)(R +R, +2RR,D,,cosd) >

ST Us|x S~ Us|x

R - source - reflection point distance
« Effective réflectiorSteRtient (RFSHS A ISRy et al., 2007)
0 - incidence angle
D,,,D,,  -maincurvatures
Vv - velocity




Effective reflection coefficient (ERC)

Incident wave
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R* for curved Interface

Apparent wavefront radius at interface

Depth (km)

(Ayzenberg et al., 2007):

------------------------ E--““““““““““““ * R
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Reflectediwave
: R, - source -reflection point distance
R AL ML 0 - incidence angle

| D,,D,,  -maincurvatures of interface

Apparent wavefront radius at receiver:

) = 1+cos’ 6

R(x) = COSZQ[Kl*l(X) _5K11(XH +K (x)
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T _ttéd K;,,K,, - apparentmain curvatures of reflected wavefront
ransmi wave

0K,,  -headwavefront curvature
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Modelling

Z=0.7-02exp(-Cx*~D y’)

Concentric structure
C=D=1 km™

D,=D,, =0.4 km™

Linear structure
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Crossline
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Tip-wave superposition method
(TWSM)
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Apparent wavefront radil
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Largest apparent radius is in Crossline direction

Smallest apparent radius is in Inline direction



Geometrical spreading

10 T T T T T
] E— Linear structure (Crossline) """""""""""""" ‘
Linear structure (Inline) ’ ’
8 Concentric structure
72 . O SO SO S .
Q |
NE 6 _........_............_....1............................l............................EL ............................................................ -
< !
— i
5 _""'"'""""'"""'"1""""""""""""""\""""""""""""""i’ """""""""""""""""""""""""""""""" -
B |
3 _ ____________________________________________________________ |
7 S St SO SO S _
| | | | |
0 05 1 15 2 25

Offset (km)
Largest geometrical spreading is for Concentric Structure

Smalest geometrical spreading is in Inline direction



Extracted vs. theoretical AVO
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Inversion results
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Inversion is better when curvature is included



Conclusions

* Interface curvature strongly affects both the
geometrical spreading and the reflection coefficient

* Theoretical AVO obtained with our method captures
the main behaviour of the extracted AVO but are not

that complete

e |nversion results are better when curvature is
accounted for
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