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Timely variations of wind-induced waves in Tanabe Bay
during the passage of a March storm*

Shigehisa NAKAMURA**

Abstract: Tt is well known that strong winds of a storm directly result in high sea waves,
even though its dynamical mechanism seems to be on a step of clarifying by scientists. In
order to get an exact understanding about the properties of wind-induced waves during a
passage of a storm, it is more essential to learn about the winds and waves observed at an
offshore fixed station rather than observed on board any survey ships. timely
variations of mean wave height at a tower station in Tanabe Bay were studied in relation to
the winds during the passage of the March storm in 1986. This storm was called

In this paper,

“Snow
Typhoon’” by some of Japanese and US scientists. The timely variation of the mean wave
was analysed by a Fast Fourier Transform method to reveal that the wave amplitude spectrum
at the peak wind speed has two peaks at the frequencies of about 0.3 and 0.5 millicycles per
second. The former peak cannot be fully interpreted by a simple application of a theory of
a wave frequency increase with a storm distance and travel time of the wave {SNODGRASS
et al., 1966). The latter peak varied little during the passage of the storm and it seems to
be induced by a coupling effect of the wind actions and the local bathymetric conditions.
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Fig. 1. Surface weather chart of a March storm
in 1986. The notations H and L are for atmo-
spheric high and low pressures, respectively.
Each of full lines are isobaric contours for
atmospheric pressure. The cross marked by
‘P’: location of the low pressure center at
18h00m JST on 22 March 1986. The cross
marked by ‘Q’: location of the low pressure
center at 18 h00m JST on 24 March 1986. A
dotted line from P to Q shows the track of
the low pressure center.
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Fig. 2. Coastline and bottom topography of Ta-
nabe Bay. Full line for the contour of 50m
deep. Dotted lines for the contour of 20m
deep. An encircled dot shows the location of
the Shirahama Oceanographic Tower. An en-
circled cross shows a supplementary station
which was not referred directly in this work.
Alcircle shows the location of the tidal station
““Shirahama’’ of the Japan Meteorological Agen-
¢y which was expressed as “Hosoura’ in this
work for convenience. A square shows the

location of the Shirahama Oceanographic Obser-

vatory of Kyoto University.
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Fig. 3. Waves and winds observed at the Oceanographic Tower (33°41.568’N, 135°21.86’E) in

Tanabe Bay during the passage of the March storm from 22 to 26 March 1986.
Tw are mean wave height and wave period, respectively.
Each of the time marks on the abscissa shows

speed and wind direction, respectively.

Huy and
Ws and Wp are mean wind

the start of each day, i.e. 0h00m on the day.
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Fig. 4. Amplitude spectra of winds and waves
at the time of the highest wind speed during
the passage of the March storm in 1986. The
data obtained at one minute step for 512 min
was analysed by an FFT method for the winds
and waves. The amplitude Awn is for the cor-
responding Nth order of the components. The
order N can be read by an equivalent scaling
as frequency F in millicycle per second (mc/s).
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Fig. 5. Cross-correlations between the waves and
the winds at the Tower (A) and between the
winds at the Tower and at Owase (B).
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Fig. 6. Timely variations of mean wave height at the Tower. Hu is the average of the
mean wave height for 512min, i.e. the zeroth order of the FFT analysis. Ay is the
amplitude of the Nth order of the FFT analysis. FEach of the time marks on the abscissa
shows the start of the day, i.e. 0h{0 m on the day.
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Fig. 7. Timely variations of mean wind speed at the Tower. Wi is the average of the
mean wind speed for 512min, i.e. the zeroth order of the FFT analysis. Ax is the
amplitude of the Nth order of the FFT analysis. Each of the time marks on the abscissa
shows the start of the day, i.e. 0h00m on the day.
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