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The seismic forward modeling using Born approximation
equation based on rheological body

He Binghong® Wu Guochen

(School of Geosciences s China University of Petroleum . Shandong Qingdao 266580, China)

Abstract: The conventional r method assumes that the stress relaxation time is
approximately equal to the strain delay time, leading to the constant Q model
with low precision. In this study, an improved r method is proposed by an accu-
rate equation of Q value based on generalized rheological body so as to solve the
parameters of constant Q model. According to the seismic wave scattering theo-
ry. the first-order Born approximation equation in viscoacoustic media is derived
based on generalized rheological body and then the first-order Born approxima-
tion of stress-velocity equation is obtained for the viscoacoustic media with con-
volutional perfect matched layer (CPML) boundary. The wave fields and
records are compared through numerical simulation by full wave equation, first-
order Born approximation equation and one-way wave equation. And it is also
discussed that the precision of travel time and amplitude of the seismic wave
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obtained by the viscoacoustic first-order Born approximation equation with
velocity perturbation and Q perturbation.

Key words: rheological body; Born approximation; improved ¢ method; velocity
perturbation; Q perturbation
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AR B BRIE M 22 B, 78 55 HOM 25 1R T SR A G o)A 35 5 (U B
TRV B, — B B T 2 X — SN B A A T A5 A i O e T
LA T RO IR CGR AL, 1993) . fy T 3t Bk i AP B IO R AU R A i R R A
B0 24 3t 52 98 A 47 21 G RS A P 7 RE R D A DR ke T LRI AR b o KR M T vk A B RS 1
fife B4 e e ek . TR AR R BB B D B R A B T LR R RURR A B, el USRS
G i BLVE K IO 18 3 4 S T 1) RS AN g O S PR R R S BT RO B . AR SOR
I ] A A R 22 27312 A1) P RU AR il S 38 SR A bl SR A0y Rt JHC SR TR B L I 230 A48 B o A
e BUE S I P AR I AR AL S T SR B AU B (5% 2 B (B 3a, b, 7
e L bR T R LAY — GO W R B — W T (B Bel . i A P Sy
5 — i BT ATy R T A B Y B 3 25 (R L T B T B N 2 U B (1 Bes . AE
S5 A A% B8 v T 8 1 B D3 T i A I A8 S B T RO B A BB, 2 H AT



670 L = Es i 3T’

IRPERRE L
IRBERFY 1L

50 100 150 200 250 300 350 50 100 150 200 250 300 350
o2 e Rrigeri s

IRBERHE £

50 100 150 200 250 300 350 50 100 150 200 250 300 350

TRBERRE R
IRJERE

50 100 150 200 250 300 350 50 100 150 200 250 300 350
iRl 9E R mi

&3 55 B M55 Q YLl T A ply 4k i 3 B (s b R — B SRR LT RE (e D
5 ) 1) kA B U A DA B el AU i st RS — B D R U R AR B B 25l (e, D
(a), (&), (&) t=420 ms; (b), (d), (HH =558 ms

Fig. 3 The viscoacoustic wave fields obtained by different wave equations in the
model with weak velocity perturbation and weak Q perturbation
Figs. (a) and (b) are the wave fields obtained by full wave equation; Figs. (¢) and (d) are the wave
fields obtained by first-order Born approximation equation; Figs. (e) and (f) are the differences
between the wave fields in (a), (b) and those in (¢), (d). In Figs. (a), (c),
(e) t=420 ms and in Figs. (b), (d), (f) t=558 ms
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