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Abstract: High-frequency S-wave envelope is broadened by medium inhomoge-
neity. Analysis of S wave envelope broadening can be a powerful tool for quanti-
tative study of random velocity inhomogeneity in the lithosphere. Defining the
duration time of S-wave envelope as the time lag from the direct S-wave arrival
to the time when the maximum RMS envelope amplitude decays to its half. The
length of the S-wave envelope duration may indicate the degree of medium inho-
mogeneity. The phenomena of S wave envelope broadening in 2D von Karman-
type random medium was simulated using finite difference algorithm, and main
factors affecting the S-wave envelope duration were statistically analyzed. The
result shows that the travel distance of S wave in random medium, the fraction-
al velocity fluctuation of the medium and the frequency of S wave can affect the

S wave envelope broadening. Relatively, the fractional velocity fluctuation of
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the random medium affects the envelope broadening mostly, and S wave travel

distance in random medium secondly, while the lightest is the S wave frequency.

Key words: random medium; inhomogeneity of medium; S wave envelope

broadening; numerical simulation
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B ] LI FE s N (Saito et al, 2003)

v(x) = v [ 1+ &(x)] (D
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Fig.3 (a) Typical record of S wave in 2D homogeneous medium; (b) typical record of S wave
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in 2D von Karman-tpye random medium (a=5.0 km, e=0.05, «=0.5)
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