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2. Development of Wind Waves Generated on Adverse Current

Hiroichi TSURUYA®
Susumu NARANG™
Shin-ichi YANAGISHIMA™"
Yoshikuni MATsonopghiwt

Synopsis

The effects of water current on the development of wind waves are investigated
experimentally. When the direction of current is opposite to that of a wind (adverse
current), wave Iength and height of wind waves become greater than that of wind
waves without current if the feitch and wind velocity are the same for both cases.
In the ease of a favourable current, the situation is opposite. From the engineering
point of view, therefore, the investigation of the development of wind waves in adverse
eurrent is more important than that in favourable current.

Experiments were performed in a wind-wave tank. The dimensions of the test
gection are 28.5m long, 1Bm wide and 1.8m deep, Waves were measured with
resistance-type waves gages at seven measuring stations. The velocity of the current
was measured with a laser-Doppler anemometry.

The following conclusions are drawn from the present study.

{1) The velocity distribution can be expressed by a log-linear distribution.

(2) In a strong adverse current condition, generated wind waves are likely to form
a wave group. It is confirmed that the propagation velocity of the wave group
is equal to the group velocity. It implies that even in a strong adverse current,
we can use the effective fefch which has been proposed by Kato et al. (1976).

(8) A new formula for the development of significant wave height in adverse
enrrent is proposed.

* (Chief of Hydrodynamics Laboratory, Marine Hydrodynamics Division.

** Formerly, Member of Hydrodynamics Laboratory, Marine Hydrodynamics Division.
*+* Bormerly, Member of Hydredynamics Laboratory, Marine Hydrodynamics Division.
w2+x Member of Hydredynamics Laboratory, Marine Hydrodynamics Division.
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