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Abstract

Forward modeling in frequency domain plays an important role in the numerical simulation of
seismic waves. Compared with time domain forward modeling, frequency domain forward mod-
eling has many advantages, such as suitable multi shot parallel operation, no time dispersion,
flexible frequency band selection and small error. The coefficient matrix of different frequencies is
relatively independent in the frequency domain forward modeling, which is suitable for the acce-
leration of parallel computing and greatly improves the computing efficiency. In this paper, for the
optimal 9-point difference scheme of frequency domain acoustic equation, the implicit expression
and sparse matrix solution are studied, and the seismic wave field is simulated forward. The ac-
curacy and validity of the method are verified by model calculation.
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HEN 20 AL 5, SRR E B T RIS . Min 8 ATE Shin F1 Sohn ffF 73 (1 &4t E A 1 3k
— BT, EdehRt TR e) 25 AU FRZE S IBURALZE 4 H -, it Gauss-Newton 53K Hi g
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e i FEE P B T 38 T v S 5 AR T S B RV, TR 30T v E 2 B TR A RS %, Hustedt 55 A FE Xt
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THRER T A JRAE WASIE[7]. Xu SEM CPU T 8] A7 7 SROAIE A 132 5 ol FE = AN D7 AR 9 1 Aie
WA R, JEXTEE T LU S AnE VLRIt 48] .
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Figure 1. Velocity model of homogeneous medium
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Figure 2. Real part of frequency slice ((a)-(c) are 10 Hz, 30 Hz and 50 Hz real part slices)
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Figure 3. Single shot records in time domain ((a)-(d) are time domain single shot record after 400, 300, 200, 100 frequency
components inverse transformation)
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Figure 4. Time slice ((a)-(c) are 0.10 s, 0.20 s and 0.30 s time slice)
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