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Multiwave pre-stack AVA parameter inversion in Tl media
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Abstract: AVA(Amplitude Versus Angle) plays an important part in the seismic data processing of the multi-wave.
Based on the Zoeppritz’s equation of the transversely isotropic media, seismic multi-wave AVA inversion of the
transversely isotropic media parameter has been discussed in this paper. In the study of the AVA, inversion is the
method that by use of the AVA curves measured and multi-wave AVA parameter inversion equation obtained the
speed and density value of the underground P and S waves. Based on the establishment of the forward models,
generalized linear inversion method is adopted to respectively analyze the two-tier and multi-level theoretical
models using the analytical method and perturbation method to get the P-P wave velocity, P-SV wave velocity,
stratum density and anisotropy coefficient. Model calculations show that the method is correct. Finally, we com-
bined the actual multi-wave data to implement AVA parameters inversion. Therefore, all of the above results have
proved the multi-wave AVA stratum parameter inversion discussed in this paper is feasible. It plays an important
part in prediction of lithology.
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Table 1 Monolayer geological model parameters

Vy/m-s™ Vym-s™ p/g-cm E S
3000.0 2333.0 2.4 0.2 0.3
2500.0 1500.0 2.0 0.22 0.32
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Fig. 1 the AVA curves comparison of isotropic and
anisotropic conditions
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Table 2 Multi-layer geological model parameters

Voms™  vyms?t  plgem® &£ o) /m
1 2000 1350 20 0030 0020 50
2 2500 1550 21 0031 0022 100
3 3400 1900 22 0032 0024 100
4 3000 1750 23 0033 0026 100
5 3800 2000 24 0035 0027 oo
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Fig.2 The angle gather of theoretical model
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Table 3 Inversion value of monolayer model
1% 1%

Voimss™ 2500 2400 2494 0.24 2508 0.32
Vim-s™ 1500 1400 1477 1.53 1504 0.27
plgcm™ 2.0 2.1 2.012 0.60 2.007 0.35
€ 0.22 0.20 0.216 1.82 0.224 1.82
0 032 032 0318 0.625 0.315 1.56
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Table 4 Joint lithologic parameter inversion
result of multi-layers model

1 2 3 4 5

2000 2500 3400 3000 3800
1910 2403 3500 3087 3850

T 2014 2473 3357 2970 3811
£ 1% 070 108 126 100 029
2020 2509 3358 3068 3769

1% 100 036 126 227 082

1350 1550 1900 1750 2000

1301 1435 1860 1818 2050

T 1341 1572 1815 1768 2003
£ 1% 067 142 079 103 0.2
1328 1503 1950 1689 1964

1% 163 287 158 349 180

20 21 22 23 24

205 216 226 235 24

% 201 212 223 232 240
® 1% 050 095 136 087 000
202 213 222 232 241

1% 100 143 091 087 0.004

0030 0031 0032 0033 0035

00305 00315 00325 0034 00351
00299 00312 00323 00332 0.0349

¢ (%) 033 065 094 060 029
0032 00311 00322 00338 0.035

1% 067 000 063 242 000

0020 0022 0024 002 0027
00210 0023 0025 00265 00271
5 002036 00224 00244 0262 00270
1% 150 118 167 077 0.0
002105 00227 00243 0.0263 0.0270

1% 2,50 318 125 115 000
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Fig. 3 Dynamic correction gather of a P-P wave of a CDP
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Fig. 4 +=1 208 ms target layer amplitude, its Fig. 5 AVA curves comparison chart of inversion
smoothing and fitting and fitting result
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Table 5 the inversion result of actual data AVA
Vims?  vimst  plgem™ € )
4529.6 2460.1 2.4 0.02 0.03
( ) 4322.7 2461.7 2.4 0.025 0.035
S 3k
4540.4 2000.0 2.54 0.021  0.029
( ) [1] , . AVA 1. ,
1996, 31(2) 190-204.
P S [2] , , LTI AVA
AVA [, 12007, 27(4) 49-52.
[3] , , . AVA [91.
C. 2003, 23(1) 117-120.
AVA [4] ,
CDP [M]. ,1997.
(L3EHE 53 W)
[6] : :
[3]. ,1996, 24(13)  40-43.
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