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Abstract

Calculating travel time in three-dimensional velocity structure is the most time-consuming process of hypocenter

determination. If we calculate the travel times in advance, it is possible to determine the hypocenter very quickly. We

divide the target area into rectangular cells. The travel times between all seismic receivers and all grid points of the target

area are calculated. Traveltime and slowness vector at any location within the cell is obtained by interpolating the

traveltimes of surrounding grid points. The cell size should be small enough for obtaining precise travel time by the

interpolation. We apply this method to the real dataset obtained at the Kanto-Tokai area, Japan. We estimate the cell size.

We try HD (Hard Disc drive), SSD (Solid State Device) and memory to store the traveltime data of three-dimensional

velocity structure and we find that the speeds of hypocenter determination by HD, SSD and memory are approximately 10,

100, and 1000 times faster than the ordinary hypocenter determination method., respectively.
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Fig. 1 Rays are traced from the receiver to the grid points.
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Fig. 2 Distribution of earthquakes (open circles) and

seismic stations (grey squares), used in this study.
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with bold line indicates the area where the cell size is

examined.
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Table 1 Interpolated traveltime errors of each cell size.

. Interpolation
Cell Size
Error (sec)
1D Velocity | 0.25°x 0.25° x 25 km 0.0206
Structure 0.125°x 0.125° x 12.5km 0.0068
3D Velocity | 0.125° x 0.125° x 12.5km 0.0277
Structure 0.05° x 0.05° x S5km 0.0116
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Table 2 Mean process time of hypocenter determination of
each data storage device.

Rf %8 LRoe B B E -V ek

HD 0.0678 (1/8) 0.3155 (1/6)

SSD 0.01486 (1/36) 0.01326 (1/134)

Memory 0.001672 (1/317) 0.001402 (1/1270)

CGIH DFH5) {0.5301 (1) 1.7807 (1)
B (F L, SYIRAN OFNIAICE T 5 )

Unit: second (relative values to those of ordinary traveltime

calculation shown in parentheses).
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