
Seismic statics application plus trace

interpolation

Robert J. Ferguson

CREWES

Department of Geoscience

University of Calgary

rjfergus@mail.ucalgary.ca

November 30, 2007



University of Calgary CREWES

Outline

• Introduction

• Damped least squares

• Examples

• Conclusions Acknowledgements



University of Calgary CREWES

Introduction

• Heterogeneity and topography cause ”statics” and missing

traces

• Depth migrate through nearsurface based on headwaves -

don’t invoke an imaging condition

• Then, reflection analysis is improved - fix reflections with

headwaves
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Damped least squares

• Statics and interpolation by damped least-squares

ψz+∆z =
[

UA
−∆zWeU−∆z + ε2Wm

]−1
UA
−∆zWeψz

• Very expensive - ∝ Pflops for one 1000× 1000 trace gather

[

UA
−∆zWeU−∆zψz (x′)

]

(x) =

1

(2π)
4

∫

ψz (x′) e−i[kx,y−x′]e−i[k′

x,x−y]

α (y, k′x)
∆z α̃ (y, kx)

−∆z dkx dy dk
′

x dx
′
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• Expand around one of the wavenumbers

[

UA
−∆zWeU∆z ψ (x′)

]

(x) =

∞
∑

j=0

ij

j!

1

(2π)
2

∫

ψ (x′) e−ikx[x−x′] [∂j
x hj (x, kx)

∆z

]

dkx dx
′

where

hj (x, kx)∆z =
[

∂
j
kx
α (x, kx)∆z

]

α̃ (x, kx)−∆z
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Conclusions

• Data regularization/datum, imaging, and model building

improved

• Can be run as interpolate only or as statics only

• A further approximation is required for 3D

• Conjugate gradient solution will be faster



University of Calgary CREWES

Acknowledgements

• CREWES sponsors, faculty and staff

• UC Faculty of science


