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Synopsis

Ultrasonic wave gauges are most common aparatus for field wave measurements in Japanese coas-
tal waters. The disadvantage of the ultrasonic wave gauges is that they are often fail to measure rough
seas when water surface is disturbed by strong winds or breaking waves. This is quite inconvenient,
because one of the major purposes of field wave observation is to obtain records of extreme seas. To
overcome such disadvantage, the simultaneous operation of pressure gauge as an auxiliary wave gauge
is carried out in Japan.

Since the device measures the subsurface pressure, a proper transformation have to be carried
out to obtain surface wave information. So far, many methods have been proposed to recover the sur-
face wave information from subsurface pressure record. These methods are generally classified into
two types. The one is the method by means of a frequency response function based on the linear wave
theory in frequency domain. The other is the method by means of linear filter techniques in time
domain. Though many researchers have gone to great lengths investigating the possibility of generat-
ing surface wave information from subsurface pressure records, almost all the existing methods are
supplemented with various empirical corrections and do not seem to perform well.

In this report, we investigate the characteristics between surface waves and pressure waves in
detail on the basis of weakly nonlinear directional wave theory, and propose a new method to recover
surface wave information from subsurface pressure record. The proposed method is examined for field
wave data obtained at Hitachinaka Port (water depth is 30m) and Nakagusuku Bay (water depth is
50m) and validity of the method is discussed with the following conclusions.

1) The frequency response function from water pressure to wave elevation shows peculiarity in its
lower and higher frequency ranges in dependance on the angular spreading function of directional
spectrum. This peculiarity can be successfully explained on the basis of weakly nonlinear direc-
tional wave theory. )

2) The wider the angular spreading function becomes, the greater the difference grows between the
frequency response function of linear wave theory and that of weakly nonlinear directional wave
theory.

3) The proposed method is quite reliable in the wide range of wave height and period, i.e., from
calm sea conditions to severe storm conditions.
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