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Fig.1 GPR apparatus and survey

2
Fig.2 Detection of buried pipes by Ground Penetrating Radar (Courtesy, Hideki Hayakawa, Osaka Gas co.)
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( ¢) Radar profile processed by f-k migration
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Fig.3 Survey Layout of Ground Penetrating Radar
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Fig.4 Dielectric Constant of soil and Water content
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Fig.5 Estimation of ground water condition by CMP.
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(@ Raw CMP Radar Profile.
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( b)Velocity spectrum.
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(¢) Vertica profile of water content.

d CMP GPR
(d) GPR profile around the CMP point.

6(a)

Fig.6(a) Time-lapse attenuati on-difference tomograms between boreholes. The images are the tomographic results using the
amplitude differences of direct waves between background data
6(b)  Kirchhoff

Fig. 6(b). The time-lapse residuals of Kirchhoff migrated results between boreholes of the background data after the
beginning of water and tracer injection and pumping.

7
Fig.7 Radar Imaging of permafrost area by diffraction stacking.
@ .
(a)Radar Profile.
(b) .
(b) Radar Profile after topographic correctio
(0
( ¢)Processed by Diffraction stacking migration.

8
Fig.8 Radar image of a subsurface cavity obtained by the reverse time migration.



1 (@100MHz) Daniels [3]
Table 1 Conductivity and Relative permittivity of subsurface material (@100MHZz) (After Daniels[3])

(Sm)
| |
0 1
10*-10" 81
4 81
10°-10" 10" -1 2-6 15-40
10%-10"° 10°%-107 5 7
10*-1072 10%-10" 4-6 15-30
10*-10" 102-10" 4-6 10-20
10*-10" 10" -1 4-6 10-15

Fig.1 GPR apparatus and survey
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2
Fig.2 Detection of buried pipes by Ground Penetrating Radar (Courtesy, Hideki Hayakawa, Osaka
Gas co.)
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Fig.2
c f-k
( ¢) Radar profile processed by f-k migration
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Fig.3 Survey Layout of Ground Penetrating Radar
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Fig.5 Estimation of ground water condition by CMP.
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6(a)

Fig.6(a)Time-lapse attenuation-difference tomograms between boreholes. The images are the
tomographic results using the amplitude differences of direct waves between background

data

6(b)  Kirchhoff

Fig. 6(b). The time-lapse residuals of Kirchhoff migrated results between boreholes of the background

data after the beginning of water and tracer injection and pumping.
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Fig. 6(b)
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7
Fig.7 Radar Imaging of permafrost area by diffraction stacking.
(b) .
(a)Radar Profile.
(b)
(b) Radar Profile after topographic correct|on
(0
( ¢)Processed by Diffraction stacking migration.
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8
Fig.8 Radar image of a subsurface cavity obtained by the reverse time migration.
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