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Courtesy Tsvankin (1997)



P&S	waves in	ORT

Courtesy Grechka	et	al.,	(1999).
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9	independent parameters



Parameterization in	ORT

S-waves in ORT – a headache

1.Coupling
2.Triplications
3.Singularities



P-waves in	ORT

Alkhalifah, T., 2003, An acoustic wave equation for orthorhombic anisotropy:
Geophysics, 68, N4, 1169-1172.

Stovas, A., 2015, Azimuthally dependent kinematic properties of orthorhombic media:
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From	2D	(VTI)	with 3	parameters
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To	3D	(ORT)	with 6	parameters
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Hierarchy of	Wave Equations	(acoustic)
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TORT
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Azimuthal rotation (cross-term coefficients):

Inclination (odd-order coefficients):
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Azimuthal dependence
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Azimuthal dependence

( )

( )

2 2

2 2 2
1 2

2 24 4
1 2

4 4 2 2
1 2 1 2

22 2

2 2
1 2

1 cos sin

sin coscos sin

cos sin

n nmo nmo

xy

nmo nmo nmo nmo
r

nmo nmo

V V V

V V V V

V V

ηη η

η

Θ Θ
= +

Θ

Θ ΘΘ Θ
+ +

Θ =
⎛ ⎞Θ Θ

+⎜ ⎟
⎝ ⎠

NMO velocity ellipse
(Grechka and Tsvankin, 1998)

Azimuthally dependent anellipticity
(Stovas, 2015)



Interpretation of	NMO	ellipse
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Effective ORT	(from	the stack of	azimuthally
dependent	ORT	layers)
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1. Dix (Grechka&Tsvankin, 1999) V0, Vnmo1, Vnmo2, Φ



ORT	=	VTI(φ)?
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Wave propagation in	TORT

Song and Alkhalifah, 2013



TTI	versus	TORT

Zhang et al, 2012

Suh, 2014



Conclusions

• ORT	reflects anisotropy in	3D
• 9	parameters(elastic)/6	parameters(acoustic)	+	3	angles
• Azimuthal dependence of	kinematic properties
• Extension for	multilayered medium
• Better	focusing
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Anellipticity from	multilayered model
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