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Abstract
complex deep-water salt is an extremely challenging task.
On the one hand,
environment where seawater coexists with elastic media; on
the other hand,
generated by high-velocity complex salt can affect the
of

it is essential to fully consider these critical
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In marine exploration, velocity modeling of

complex salt structures exist in a unique
the strong amplitude converted waves

accuracy traditional acoustic velocity modeling.
Therefore ,
factors in order to carry out P- and S-wave velocity
waveform inversion modeling for such special structures.
Addressing the challenges faced in velocity modeling of
this

paper employs a method of boundary coupling between

complex deep-water salt using towed streamer data,

acoustic and elastic wave equations to construct an

AR ATAE R R R TR, RE ST acoustic-elastic coupled equation ( AECE). This equation
. " N 1 ” is more suitable for simulating the propagation process of
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A JRAE R TF R 69 BUIE MR, VA B S R M U8 Ak YR 0 RUUR
KL IE T A kA E A A A
KigiE LBEAEKBUANR;ELEKE; F-R4805
AETRAR I AR RIR

.
£

hE4S %S  P631,P738
XHRARiIRES A

for S-wave velocity inversion. Subsequently, we derived
the waveform inversion gradient operator applicable to the
acoustic-elastic coupled equation and established a method
for P- and S-wave velocity waveform inversion of complex
salt based on towed streamer data. Finally, we validated
the applicability and accuracy of this new method through
inversion tests conducted on a complex salt media model
constructed based on actual overseas geological conditions,
as well as through inversion trials using towed streamer
data.
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Fig.2 Snapshot of pressure (the coupled wave is p + 7_) component scattering point wavefield

(a) The acoustic wave equation only contains scattering points vp; (b) The acousto-elastic coupling equation contains scattering points vp + vg.

—> 301 x IST WA K /NI JZ AR RY, I 3 i
JAAL T AR (0 m, 10 m) 4b, 25 i) 22 K 5 —
10 m, i [] R A 6] f O 0.8 ms, 52 Y5 256 B 3= 4t
15 Hz 75 58 7, 0 B =2 BB R, 25 — J2 A%
HEJE 1500 m/s, B BE O m/s 5 55 )2 Gh P 7
2500 m/s, i 3% 3 FE 1470 m/s; 55 = 2 90k 3 B
3000 m/s, M 1732 m/s, 07 2R H H 16 Tig
Naiik e

Bl 4 55 R 1 R i 7 R 0 R - 5 T AR
TE AL B E 5%, [ 4a 4l 7S a0 S, WL 3
) B A O BB Qi S T (55— )2 i) PR
W WG IE S 1T (55— )2 F 1) I 4 PR @ — )2 H
THT PSSRSO DU I8, I A1 2 ) 2 77 A 22 R, TR
PR e 8, TEIC R P AR BT (8] 4b Oy A -9 5 7 B
BEAUPAT A B IE %, PR RO O BB Qi
FU (5 — )2 S ) PR B W S (5 — )2
FUiE) Pt P @ )R i P R @5 )25

Distance/km
00 % ? E 3.0
1.5
2.5 f: fn\
s f's
20 = 05 S
1.5 0
K3 ZJR#EEA AR B

Fig.3 Three layers elastic media model

1] PS/SP S 5t P FI@%F — )2 St il SS K4 e, i sk
IRATAE KA JZ (8] SO A 4% 0, DR DA i 4 55 i X
PURIIR

DA BT 41 3 7 -4 5 T R R P T R AR UL
DX 53], 7 53] 4 MR 56 R 5 D7 AR AGE UL 10 3% AR 7 IR A AL
ISR 0 m,500 m, 1000 m Ak fry 838 k47 %t



2026,41(1)

B R, AF U b A RO TR K S 2R R R AR D T S U vk

(www. progeophys. cn) 473

Distance/km

0 1 2 3

Distance/km

0.5

155

2.0

4 IEER A IE
(a) FPITHE ; (b) P -IR & U5 .

Fig.4 Forward modeling single-shot record

(a) Acoustic equation; (b) Acoustic-elastic coupled equation.
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Fig.6  Deep water forward model with salt body based on the actual geology data

(a)P-velocity; (b) S-velocity.
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(a)P-velocity; (b) S-velocity.
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Fig.9 Inverted P-velocity from acoustic wave equation

based on acoustic-elastic coupled data
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(a) Initial model; (b) Model after 35 iterations; ( ¢) Final iterated model; (d) The true model.
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