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Simultaneous tomographic inversion of surface and
borehole seismic traveltime data in the Pungam basin
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Abstract : Both surface seismic and far—offset VSP data were recorded along
two mutually perpendicular profiles in the Pungam basin. The first—arrival times
were simultaneously inverted using the tomography method. For the surface
data, seismic energy was generated by a 5—kg sledgehammer at 48 stations
and detected by 21 surface geophones at 3 m intervals and one 3—component
geophone in test borehole for the purpose of static corrections. For the VSP
data, seismic waves generated by the sledgehammer on the ground were
detected by a 3—component borehole geophone in a depth range of 9~99 m.
Delay times of the hammer data were corrected using the seisgun data before
the inversion to yield velocity tomograms. The tomograms indicates that the soil
layer with velocities less than 750 m/s averages 1.8 m thick. The velocity
varies from 5353 m/s at the depth range of 31~40 m to 4262 m/s at the depth
range of 65~73 m. Compared with core samples, the relatively large variation in
velocity may due to lithology changes and fracture effects with depth.
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Fig. 1. Raw data for (a) the borehole and (b) the surface surveys, respectively.
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Fig. 2. Processing sequence for the surface—borehole simultaneous inversion.
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Fig. 3. First—arrival times of the borehole data: (a) common receiver and
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Fig. 4. First—arrival times after both receiver— and shot—static corrections. The
corrected travel times show much smoother than the original data in Fig. 3a.

- 129 -



(a)

-20
-30

-40

Depth (m)

-50

-60

=70

-90

-100

243 - 30009

VSP shot location number
5 7 9 11 13

|

0
NNE

10

20

30 40 50 60 70

Distance (m) SsW

(b) 20

Depth (m)

Fig. 5. Smoothed velocity tomograms of (a)
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Fig. 6. Rock Quality Designation (R.Q.D.) from the core (red circles)
interval velocities from sonic logs (blue circles).
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