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Kirchhoff Prestack Depth Migration for the Complex Structure
Using One-Way Wave Equation
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Abstract : As a single arrival traveltime, maximum energy arrival traveltime has been known as the most proper operator
for Kirchhoff migration. In case of the model having the simple structure, both the first arrival traveltime and the
maximum energy arrival traveltime can be used as the correct operators for Kirchhoff migration. However for some model
having the complex and high velocity contrast structure, the migration using the first arrival traveltime can't give the
correct depth section. That is, traveltime to be required in Kirchhoff migration is the maximum energy traveltime, but,
needs considerably more calculation time than that of first arrival. In this paper, we propose the method for calculating
the traveltime approximated to the maximum energy arrival using one-way wave equation. After defining the WAS(Wrap
Around Suppression) factor to be used for calculating the first arrival traveltime using one-way wave equation as the
function of lateral grid interval and depth and considering the delay time of source wavelet. we calculate the traveltime
approximated to the maximum energy arrival. To verify the validity of this traveltime, we applied this to the migraion
for simple structure and complex structure and compared the depth section with that obtained by using the first arrival

traveltime.
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Fig. 1. Typical seismogram generated by using one-way wave equation (a) without wrap around suppression factor and (b) with wrap around

suppression factor.
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Fig. 2. Traveltime contours (wave-fronts) and snapshots at (a) 0.8
sec and (b) 1.0 sec for Marmousi model; dotted lines are Vidale's
traveltime, dashed lines are one-way traveltime obtained by applying
equation (1), and inner solid lines are one-way traveltime obtained
by applying equation (2).
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Fig. 3. (a) Simple velocity model and Kirchhoff prestack depth
migrated images obtained by using (b) Vidale's traveltime, (c) one-
way traveltime obtained by applying equation (1) and (d) one-way
traveltime obtained by applying equation (2).
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Fig. 4. (a) Marmousi velocity model and Kirchhoff prestack depth
migration images obtained by using (b) Vidale's traveltime, (c) one-
way traveltime obtained by applying equation (1) and (d) one-way
traveltime obtained by applying equation (2).
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