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Abstract

As a geophysical exploration method, VSP plays an increasingly important role in oil field explora-
tion and development. Through the response of wave field on the vertical arrangement of wells, it
can obtain geophysical parameters, velocity field information, horizon identification, well-side
structural and lithologic characteristics of strata, etc. The ability to solve these inverse problems
has been greatly improved. In order to solve the inverse problem, we must also deal with the posi-
tive problem-VSP forward modeling. In this paper, taking well XX as an example, two VSP forward
modeling methods based on ray theory and wave equation are implemented by using seismic data
and logging data. The differences and advantages and disadvantages of the two methods are com-
pared with the field data.
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Figure 1. Line190801 seismic profile of well XX
B 1. i3 XX #F Line190801 b & E

-2000 -1200 -400 400 1200 2000
1917 | ; ‘ = : ‘ -200

2554 540

3190

A10079A

3827

4463

5100
-2000 -1200 -400 400 1200 2000

Figure 2. Geological Model Line190801 of Well XX
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Figure 3. SP1 point direct wave reflection ray tracing
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Figure 4. SP2 point direct wave reflection ray tracing
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Figure 5. Field original X and Z component gather records at SP1 point
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Figure 6. Field original X and Z component gather records at SP2 point
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Figure 7. Forward gather record of X and Z components at SP1 point (Ray
Theory)

7.SP1 | X\ Z EIEFEEICRGETEIER)

TRCIDX 31 93 155 217 279 341 403 465 527 589 TRCIDX
ke v

2nnn

2nnn

Figure 8. Forward gather record of X and Z components at SP1 point
(Wave Equation)
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Figure 9. Forward gather record of X and Z components at SP2 point (Ray
Theory)
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Figure 10. Forward gather record of X and Z components at SP2 point
(Wave Equation)
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