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Abstract: Recently, AVO analysis has been widely used in oil exploration with seismic subsurface section as a direct
indicator of the existence of the gas. In the case of the deep reservoirs like the gas reservoirs in the East-sea, it is often
difficult to observe AVO responses in CMP gathers even though the bright spots are shown in the stacked section.
Because the reservoir becomes more consolidated as its depth deepens, P-wave velocity does not decrease significantly
when the pore fluid is replaced by the gas. Thus the difference in Poisson's ratio, which is a key factor for AVO response,
between the reservoir and the layer above it does not increase significantly. In this study, we analyzed the effects of
Poisson’s ratio difference on AVO response with a variety of Poisson’s ratios for the upper and lower layers. The results
show that, as the difference in Poisson's ratio between the upper and lower layers decreases, the change in the reflection
amplitude with incidence angle decreases and AVO responses become insignificant. To consider the limitation of AVO
responses shown in the gas reservoir in East-sea, the velocity model was made by simulation Gorae V structure with
seismic data and well logs. The results of comparing AVO responses observed from the synthetic data with theoretical
AVO responses calculated by using material properties show that the amount of the change in reflection amplitude with
increasing incident angle is very small when the difference in Poisson's ratio between the upper and lower layers is small.
In addition, the characteristics of AVO responses were concealed by noise or amplitude distortion arisen during
preprocessing. To overcome such limitations of AVO analysis of the data from deep reservoirs, we need to acquire
precisely reflection amplitudes in data acquisition stage
20083 8¢ 11¢ < 20089 84 134 A and use processing tools which preserve reflection
*Corresponding author amplitude in data processing stage.
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Fig. 1. Change in Poisson's ratio with Vp/Vs.
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Fig. 2. Change in Poisson's ratio with increasing gas saturation in
(a) unconsolidated and (b) consolidated medium (taken from
Hilterman, 2001).
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Table 1. Material properties used to investigate the AVO responses depending on the difference in Poisson's ratio.

Vpl Poisson's Vsl Density 1 Vp2 Poisson's Vs2 Density 2

(m/sec) ratio 1 (m/sec) (gfcc) (m/sec) ratio 2 (m/sec) (g/ce)
3000 0.150 1925 1.700 2000 0.150 1283 1.539
3000 0.200 1837 1.700 2000 0.200 1224 1.539
3000 0.250 1732 1.700 2000 0.250 1154 1.539
3000 0.300 1603 1.700 2000 0.300 1069 1.539
3000 0.350 1441 1.700 2000 0.350 960 1.539
3000 0.400 1224 1.700 2000 0.400 816 1.539
3000 0.450 904 1.700 2000 0.450 603 1.539
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Fig. 3. AVO responses with Poisson's ratio of bottom layer (s,). The
Poisson's ratio of the top layer (s;) is 0.15.
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Fig. 4. AVO responses with Poisson's ratio of bottom layer (s,). The
Poisson's ratio of the top layer (s;) is 0.25.
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Table 2. Properties of the layers in the velocity model shown in Fig.
11. The properties were extracted from the well logs.

Depth Vp Vs o Density
(m) (m/sec)  (m/sec) (Poisson' ratio)  (g/cc)
Water 0 1500 0 0.250 1.000
1= 135 1730 1000 0.250 1.990
2= 420 1990 1150 0.250 2.100
3% 725 2180 1260 0.250 2.150
4% 960 2390 1380 0.250 2.250
5= 1300 2580 1490 0.250 2.350
=S 1460 2920 1685 0.250 2.420
7= 1780 3290 1900 0.250 2.500
o= 2010 3350 1935 0.250 2.510
B1 2155 3330 1900 0.258 2.350
S1 2185 4280 1925 0.373 2.500
B2 2235 3330 1960 0.235 2.300
S2 2260 4280 1830 0.388 2.350
B3&B4 2270 3330 2050 0.195 2.300
S3 2330 4280 2080 0.345 2.450
BS 2385 3530 2080 0.234 2.300
9 2465 3600 2080 0.250 2.450
8E+014
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Fig. 8. Band-limited (5-10-50-60 Hz) source wavelet used in the
elastic modeling,
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