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Abstract [ Time evolution of linear water waves on a constant depth generated by a disturbance
is analyzed by asymptotic methods; stationary phase, steepest descents and leading wave approxima-
tion. In order to verify the derived formulae of surface displacements for 1-D and 2-D waves, surface
displacements are calculated and plotted from both the formulae and a numerical integration. The
existing results for surface displacements are verified in which the leading amplitude of 1-D waves
during the evolution decays as '3, the rest of the wavetrain as r~'2 and the rest of the wavetrain
of 2-D waves as +~'. But it is shown that the leading amplitude of 2-D waves decays as ¢~ which
is different from Kajiura's result, =47,
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Fig. 2. Surface displacements at different depths; h.=0.01,
03 and 1. —, 1-D wave; —, 2-D wave.
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Table 1. Initial conditions and cormresponding surface displacements for 1-D and 2-D waves
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++-, Approximate.
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Fig. 7b. Surface displacement error of a 2-D wave for h-=
1 moving at a certain group velocity.

Table 3. Coordinate equation coefficients of the leading
wave height for a 2-D wave
I

Present Method Kajiura's Method

i Case 1 Case 2 Case 1 Case 2
a 1 02413 0.2660 1.9552 1.4870
b —0.0006 0.0017
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Fig. 8a. Leading wave heights and locations for a 2-D
wave.
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Fig. 8b. Least Squares Approximation to the leading wave
heights of a 2-D wave: —, Numerical; -+, Coordi-
nate eq. (at%); -—; Coordinate eq. (at*+b).
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