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Abstract

This article derives the second-order displacement wave equation using elastic parameters, and
introduces the Thomsen parameter to give the elastic parameters a more intuitive physical
meaning. Then, the finite difference method is used to give the time second-order and spatial
second-order difference equations of the second-order partial derivatives of the wave equation.
The influence of two anisotropic parameters on the wave field characteristics in uniform space
and three-layer models is discussed.
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Figure 1. Schematic diagram of TI medium
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Figure 2. Forward simulation flowchart
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4.3.1. 395 VT S BEMESEAS Hr

Table 1. Model parameters for a uniform VT medium in one layer
= 1. —EH5 VT M RERSH

WA 5155 Vol (MV/s) Vol (mis) & S o l(glem®)
AL 1 3000 1500 0.25 -0.1 1
B 2 3000 1500 0.25 0 1
BER 3 3000 1500 0.25 0.1 1
B 4 3000 1500 -0.05 0.25 1
B 5 3000 1500 0 0.25 1
A 6 3000 1500 0.25 0.25 1
R 7 3000 1500 0 0 1
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Figure 4. (a) Wavefield snapshot of VTI medium model 1 at 180 ms (The left represents the X component, and the right
represents the Y component); (b) Wavefield snapshot of VTI medium model 2 at 180 ms (The left represents the X compo-
nent, and the right represents the Y component); (c) Wavefield snapshot of VTI medium model 3 at 180 ms (The left
represents the X component, and the right represents the Y component); (d) Wavefield snapshot of VTI medium model 4 at
180 ms (The left represents the X component, and the right represents the Y component); () Wavefield snapshot of VTI me-
dium model 5 at 180 ms (The left represents the X component, and the right represents the Y component); (f) Wavefield
snapshot of VTI medium model 6 at 180 ms (The left represents the X component, and the right represents the Y component);
(g) Wavefield snapshot of VTI medium model 7 at 180 ms (The left represents the X component, and the right represents the
Y component)

4. (a) VTI M BAREL 1 7£ 180 ms BIZIKIARB(ER X D8, BARY FE); (b) VTI /T RIEE 2 7£ 180 ms FHZIK
HIREB(ER X DB, BRAY FE); (c) VTI NFRAZE! 3 7£ 180 ms RZIKIARB(EA X HE, AR Y HE); (d) VTI
BSR4 7£ 180 ms HZIKIARIB(EA X &, BAY F8); () VTI NFRIREY 5 7£ 180 ms FZIKIAREB (LR X
D8, BRAY HE); () VTINFRIEER 6 7 180 ms MZIKIARB(EA X T8, BAY FE); () VIINRER7E
180 ms BIZISEIARBB(EA X &, BAY HE)
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MR 4~6 XFLERTCLA Y, [EE 6 (6, B s fHI, AT 0, i p BOK-FAIEEE T A EE
LR T AR RO 56 A o HE s SAE B PRI KR 200 1 2k 1 B = SCIXC, R TR L o B0 B T SRR 3] ) e 22
Mg AGUER, HE s PRI A A B R, U R = XL S

PR 7 R e=6=y=0, #p PHEs PELE S MM, ZAFUS S A FMEA B R 2. %t
Eb AR B R T LASGAIE, SN P AE % 1) Rl PE A B b BRI, T AE 25 1) S A o PP R R HE s I ik
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TEAR FSRIE, 158 B 5 1] S 1 A T v s8R P g0t PRl 5 {1 8 A2 1R 1 07 ) AR AT AR Ak o
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Table 2. Medium parameters of three-layer horizontal layered model

*® 2. ZRKFERERNTREH

=514 ZIEIm)  Vpel(mis) Vol (Mis) & s o l(g/lcm®)
FRE 200 2000 1500 2.0
%ﬁgﬁ E iy = 200 2500 1800 0 0 2.2
B2 200 3000 2200 25
FE 200 2000 1500 2.0
VTI A5 = 200 2500 1800 0.2 0.15 2.2
=2 200 3000 2200 2.5

42 2 AT K /N5 0A 800 m x 600 m, 45 (] KAEIAIRE Ax = Az =2 m , FLI A SEAEE] B A At=0.1ms ,
VRS E T(400 m, 300 m)4b, FEVEKH 25 M 2% 1 5 T .
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Figure 5. Wavefield snapshot of isotropic media at 140 ms (The left represents the X component, and the right
represents the Z component)

5 BIEIMEA B 140 ms MZIKIARB(EA X &8, AAZNE)

100 200 300 400 500 600 700 800 00 100 200 300 400 500 600 700 800
X/m X/m

Figure 6. Wavefield snapshot of VTI medium at 140 ms (The left represents the X component, and the right represents
the Z component)
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