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Fig.1 Snapshot of p—wave and s—wave field in the solid— phase flow after

the wavefield separation of the two— phase medium at 0. 25 s
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Tab.1 Physical properties of two— phase media
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Fig. 2 Four—layer depression model
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Tab. 2 Physical properties of dual— phase media in four—layer depression model
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=)= 9.75 24.51 2700 0.331 480 0.953 —320
502 13.75 27.55 2900 0.331 280 1.13 —260
x/m x/m

1000 2000 3000 4000

500

£ 1000
N

1500

2000
(a) BUHT A J5t [ A1 PP 43 1k 50 M0 a4 45

2000 3000 4000 5000

500

£ 1000
]

1500

2000

(b) XA A J5 Fi AT PP 43 5t 8 04 i 1% 45 R

3 RARA AR % R

Fig. 3 The single shot imaging result of the two— phase media
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Pure compressional wave reverse time migration method based on elastic wave

field separation in two— phase media

WANG Minggian', ZHANG Shenghan', ZHANG Jidong', FU Jiyou®
(1. SINOPEC Geophysical Research Institute, Nanjing 211103, China;
2. Petrochina changqing Oilfield shale Oil Oevelipment Branch,Gansu 745000, China)

Abstract: With the development of seismic exploration, acoustic reverse— time migration, and elastic wave reverse — time
migration based on the single — phase medium model is difficult to describe the underground medium accurately and meet the
complex engineering requirements, especially when dealing with underground contaminants. When the f{luid is a porous medi-
um, it is necessary to introduce a two— phase medium model. Based on Biot theory, this paper first derives the first—order ve-
locity — stress elastic wave equation of two— phase media. Then, the wave field separation theory of divergence and curl fields
are used to decouple and separate the vertical and horizontal wave fields in the solid and fluid phases. The field snapshot shows
that the longitudinal wave field and the transverse wave field in the solid phase and the fluid phase are separated. The coupling
between the fast longitudinal wave and the slow longitudinal wave exists in the longitudinal wave field. Using the high—order
staggered finite grid difference method, combined with the PML absorbing boundary conditions, the migration continuation op-
erator for the forward and reverse propagation of the two— phase media elastic wave with wave field separation is derived.
Combined with the cross— correlation imaging conditions, the offset imaging profile of each component in the solid phase and
the fluid phase of the two— phase medium elastic wave can be obtained. Finally, the model uses the reverse time migration
method of elastic wavefield separation in the two— phase medium to conduct migration imaging trial calculations and obtain suc-
cess. Compared with conventional two— phase media elastic wave reverse time migration imaging effect has been significantly
improved.

Keywords: Biot theory; two—phase media; wave field separation; elastic reverse— time migration



