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1. Wave Set-up near the Shoreline
—Field Observation at HORF—

Kazumasa KaTon*
Shin-ichi YANAGISHIMA**
Tomoyoshi ISOGAMI**
Hiroyuki MURAKAMI**

Synopsis

To understand the actual condition of the abnormal rise of sea water on the beach in
storm, the field observation has been carried out. The data obtained have been analyzed to
investigate the contribution of wave set-up on the rise of sea water and to examine the
theory of wave set-up.

The field observations were done 1305 times at Hazaki Oceanographical Research Facility
(HORF) for about one year from 14 January to 2 December, 1987 under the comprehensive
conditions of 0.4 to 6.4 meters in offshore wave height, 3.9 to 13.5 seconds in wave periods,
0.6 to 19.8 m/s in wind velocities and 987 to 1030 mb in atmospheric pressures. The sea
water level near the shoreline were measured by using a ultrasonic wave gage from the
upper side, with which the rate of sea water rising above the astromical tide was calculated
for each case. The relation between the sea level rising and the external forces such as
waves, deviation of atmospheric pressure and winds are examined by means of multiple
regression analysis with 1305 sets of data, Based on the results of data analysis, the component
of wave set-up was extracted from the total sea level rising, which were compared with the
theory. Furthermore, other factors affecting on sea level rising were also investigated. The
conclusions obtained in this report are as follows:

1) The extracted wave set-up near the shoreline agrees well with the predicted value by
Goda’s theory.

2) The rate of wave set-up becomes to be larger with decreasing of wave steepness. Then,
the crate of wave set-up can be expressed with the incident wave energy flux in stead
of wave height.

3) In total sea level rising, the contribution of the wave set-up is large, while those of the
depression of atmospheric pressure and the winds are not so large.

4) There are other factors which slightly affect the sea level changing as follows:

a. The actual sea level rising (or changing) is 2 to 3 hours behind the development

and decrement of incident waves during storm.

b. The changes of current velocity in Oyashio in offshore area of observation site

produce the sea level changing with the period of about one month.

¢c. The inner bar, which is formed under the calm wave condition in the shallow area,

make the sea level higher than usual.

Key Words: Hazaki Oceanographical Research Facility (HORF), Field Observation, Shore-
line, Wave Set-up, Energy Flux,

* Chief of Littoral Drift Laboratory, Hydraulic Engineering Division
** Member of Littoral Drift Laboratory, Hydraulic Engineering Division
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