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Field Experiment of a Multi-azimuth Inverse VSP for Investigating Velocity Anisotropy
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2 9
FEH 2Ag gy
H]m—%]"ﬂ &= °1 148

y

ool S8
H X
.

7158 Ag-sle] oo Sk olgge EAsaAr § sl ]
7H«1 SR Al 71585t 2 A

aigivk. 1eie 2238 =
*’(4 @Rl A Ay A
Abzstaa) sl &
A QolA] Ao AAE o)L

23] e

ﬂM 1200 FYo=
)7} 4o 715 25

252 78] Ao 207 Bugo) %
BA s A7t ok w2 AelME

AdoA zF woA], ZAEANT &5 X}
AT Az} NS FlFgT)

i)

Abstract : In order to estimate the anisotropy of the medium, we deployed a series of 120-sources in a borehole, and
simultaneously recorded 3-component seismic data at 5 locations on the surface. We have tried to estimate the directional
velocities by comparing the first arrivals at different receivers. For that purpose, the receiver statics must be corrected
prior to pick the first arrivals. However, in an IVSP with a limited number of receiver points, it may not possible to
estimate a reliable receiver statics, therefore, instead of using individual first arrival times, we tried to estimate the move-
out velocity at each records. From this analysis, we have found that there exists a measurable amount of difference in
directional velocities, and confirmed that the velocity anisotropy agrees with the results of the previous studies conducted

in this area.
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Fig. 1. Survey layout for the inverse VSP. At locations A, B, C,
and D, 3-component geophones are planted, and at E two single

component geophones are planted horizontally. A series of sources
were generaled by an air gun in the borehole BH.
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Fig. 2. Raw data acquired at location D. (a) and (b) are horizontal
components and (c) is vertical component.
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Fig. 3. Amplitude spectra of multi-component geophone at location

D. Vertical component (a), H1 (b) and H2 (c) components are
displayed.
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Fig. 4. Amplitude spectra of single component geophone at
location E. HI (a) and H2 (b) components are displayed.
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Fig. S. Hodograms showing particle motions of direct P wave
arrived at geophones A (a), D (b), and E (c). The P wave is
generated at source depth 36 m.
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Fig. 6. A process to find polarization angle of P wave. Energy ratio of H1 to H2 is computed as the horizontal axes of geophone A are
rotated with intervals 10° (a) and 1° (b) to find the exact angle of 18°. Traces are also plotted to confirm the result (c). Odd traces are

component H2 and even traces H1. Arrow indicates the first break.
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Fig. 7. Cross-correlation of the seismograms recorded at A and D.
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Table 1. Comparison of the velocity ratios, computed and
measured

. . Measured Measured
1
Velocity Ratio Computed (Vertical) (Horizontal)
D/A 1.109 1.077 1.007
D/E 1.121 — 1.021
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