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Surface Wave Transformation of Pressure Gauge Wave Meter Data
based on the Depth-Dependency of Break Frequency (Fb)

Sei-ichi. KANARI

Abstract : Owing to linear wave theory, amplitudes of pressure signal measured at depth
z=—H, is reduced by [cosh (kH)] ', where k is angular wave number. Therefore, in order to re-
cover surface waves from the pressure signals, the measured pressure signal must be corrected
using pressure transfer function given by cosh (kH). However, it is well known that the theo-
retical pressure transfer function leads an over correction in the region of higher frequency.
Then, it is needed to use a suitably modified pressure transfer function for theoretical one. In
this paper, a modification was adopted, in which transfer function is suppressed as a constant
value in the frequency region higher than a boundary frequency, Fb. The break frequency, Fb
is determined so as to minimize the error between the transformed surface wave and the waves
measured with an acoustic wave meter. The above method was applied for wave data taken at
various coastal regions with different depths. The determined Fb showed a clear depth depend-
ency, and it is found that the depth dependency of Fb is due to the depth dependency of pressure
transfer function it self. If formulation of Fb v.s. depth is once established, it enables us to de-
rive surface wave time series only giving a settling depth of pressure gauges, without any acous-
tic wave meter data. It is shown that the new method gives an excellent agreement of the
waveform with the surface waves measured with an acoustic wave meter.

Keywords : Surface wave transformation, Transfer function, Wave meter, Pressure waves
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Fig. 1. An example of wave spectrum of raw pressure data (solid line) and its corrected one (dotted
line) using with a theoretical pressure transfer function (broken line).
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Fig. 2. Schematic flow chart for deter-
mining a most suitable break fre-
quency Fb.
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Fig. 3. An example of Fb vs R.M.S. Er-
ror for determining the most suitable
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Fig. 5. Comparison between the cor-
rected pressure wave spectrum (dot-
ted broken line) using a modified
transfer function and the spectrum
obtained from the acoustic wave me-
ter data (broken line). Solid line
shows the spectrum of original pres-
sure data.
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Fig. 6. Comparison with (a) surface waves measured with an acoustic wave meter, and (b) recovered

surface waves using a determined Fb.
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Table 1. Break Frequency (Fb), determined at vari-
ous coastal regions with different depths.
Depth Fb
(m) (Hz)
5 0.35
9.6 0.297
10.9 0.278
16 0.25
17 0.23
23 0.17
6.675 0.29
6.549 0.28
6.387 0.28
6.252 0.3
6.171 0.3
6.146 0.31
6.905 0.31
6.471 0.31
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Fig. 7. Corelation between the Fb deter-
mined at various sites and the depths
at which pressure measured.
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termined from measurements.
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rameters, assuming a constant maxi-
mum correction factor of 15 in the
transfer function in Fig. 8.
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