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A Study on the Reliability Evaluation of the Cross-well Seismic Travel-time Tomography
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Abstract: In order to estimate the confidence level of the velocity distribution shown in a velocity image reconstructed
from a travel-time tomography, the ray coverage and the inversion characteristics of the system matrix were investigated.
The targets of the analysis is the first arrival travel-time, the raypath information, and the resulting velocity model. The
ray coverage, degree of ray and model coupling, was estimated by the number of rays and total ray length in a velocity
grid, and information regarding the resolution and uncertainties involved in the reconstructed velocity model was derived
from the results of the SVD analysis of the system matrix that relates the data space (first arrival travel times) to the

model space (velocity distribution in tomogram).
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Fig. 1. Velocity tomogram using model A. From the left velocity
tomogram, number of rays passed in a cell, and total length of ray
segments in a cell.
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Table 1. Characteristics of the system matrices for the model A and
model B.
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Fig. 2. Velocity tomogram using model B. From the left velocity A 2040 x 4440 2040 2040 x 2040 4440 x 2040
tomogram, number of rays passed in a cell, and total length of ray B 2040 x 1176 053 2040 x 953 1176 % 953
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Fig. 3. Diagonal elements of the A in model A (a) and in model B (b).
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Fig. 5. Rows of the resolution matrix R in model B. The
coordinates are (vertical, horizontal) distances in meters from the
upper left corner of the model.
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