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A traveltime correction technique for improving the accuracy of reflection
wave traveltimes with the shortest path method based on a regular grid

ZHAO Ai-hua', XU Tao?
(1. Institute of Geophysics, China Earthquake Administration . Beijing 10081, China;
2. State Key Laboratory of Lithosphere Evolution . Institute of Geology and Geophysics
Chinese Academy of Sciences, Beijing 100029, China)

Abstract The shortest path method is one of main approaches of calculating seismic traveltimes. The ray tracing
method is based on Huygens’ and Fermat’s principles, and can be applied to complex velocity models due to its
excellent robustness. For convenience, the velocity model is usually divided into small equal elements with a regular
grid, taking the points at the centers of the elements as model nodes. Accordingly, an interface node, namely an
intersection point of an interface with the model node grid, is approximately represented with its adjacent model
node, which is referred to as a boundary model node. The interface approximation certainly produces traveltime
errors, which is accentuated for reflection waves. The traveltime error can be reduced by decreasing the model
element size, at the large cost of computation time. For efficiently calculating reflection wave traveltime with high

accuracy, we put forward a traveltime correction technology which is combined with the shortest path method based
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on a regular grid. The traveltime of a secondary wave from or to a boundary model note is corrected to that of the

wave from or to the corresponding interface node. Numerical examples show that by employing the traveltime

correction technology, the traveltime accuracy of reflection waves can be improved by about 1~ 2 orders of

magnitude while the computational time maintains the same magnitude order as that of the normal algorithm.

Keywords reflection waves, ray tracing, shortest path method, regular grid, traveltime correction
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The signals T1~T; respectively respond to the interfaces Ry ~Rj.
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