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OBSERVED OCEANOGRAPHIC VARIATIONS AT
AND AROUND THE SHIRAHAMA OCEANOGRAPHIC TOWER

By Shigehisa NAKAMURA

Synopsis

A brief x:eport is presented on observations of oceanographic variations at and
around the Shirahama Oceanographic Tower as an offshore fixed station in the
coastal zone of the Pacific. A definition of the term "anomarous tides” is defined
first. Successively, a trend of the annual mean sea level is discussed to know
whether seismic threat appears as lowering of the sea level. The monthly mean of
the observed factors at the tower shows an annual regular variation of wind,
atmospheric and water temperature, or sea level. Difference between the water and
atmospheric temperatures shows that seasonal variations of possible evaporation on
the sea surface and instability of stratification above the sea. As factors for helping
to study causes of hazardous events, recorded solar radiation, evaporation and
precipitation are also considered to know their trends. A strong wind in May is
also described. Wave climate at the station is introduced to know the properties of
wind waves and swells. Lastly, a remark is given about an evaluation of the
observations at the offshore fixed tower station.
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Anomarous tides (=Non-ordinal tides)T1) Upheaval or subsidence in coastal zone
2) Cold water mass around Kurosio
3) Earthquake undersea and tsunamis
4) Typhoon’s action in coastal zone
a) Wind stress on the sea-surface
b) Barometric effect
C) Clouds and precipitation
i) Solar radiation
ii) Sea surface temperature
ii) River discharge
Ordinal tides—y-Astronomical tides— Long-term variations
~Solar radiation Annual variations to semidiurnal variations
-Climatological effects (Long-term variations)
-Meteorological effects (Short-term variations)
i) Wind stress on the sea surface
ii) Barometric variations
iii) Evaporation and precipitation
-Techtonic effects
i) Astronomical deformation of the elastic Earth
ii) Regular motions of the crustal plates
“Some factors which must be not yet identified

Fig. 1. A classification of anomarous tides on the coast.
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Table 1. Measure of variations on the coast around Shirahama as tsunamis, storm
surges and tides

category max (z) max (dz/dt) remarks

tsunamis 0 (10m) 0 (10m/s) yet hard to predict. stochastic. duration
for hours or a day.

storm surges 0 ( 5m) 0 (1/s) predictable based on the past data and
' recent techniques. depending on meteoro-
logical conditions

tides 0(2m) 0 .2m/s) predictable on the basis of astronomy for
the sun, the moon the earth and the ohters:
semidiurnal and diurnal tides, fortnightly
or semimonthly tides, semiannual and
annual tides, interannual tides, and etc.
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Fig. 5. Monthly mean sea level at Shira_hama from 1966 to 1987.
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Fig. 6. Monthly mean values of wind
speed, atmospheric and water
temperature, difference betwee
nthe atmospheric and water
temperature and tides.
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Fig. 7. Daily maximum of the solar radition at the Shlrahama Oceanographic
Observatory from 1988 June 6th to December 3lst.
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Fig. 8. Evaporation and precipitation
observed at the Shirahama

Oceanographic Observatory
from 1987 April to 1988 May.
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Fig. 10. A specific pattern of strong winds in May, so-called “A-oarashi”. Wind
vector, mean wave height and its wave period, atmospheric and water
temperature, and tides.
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Table 2. Monthly maximum of observed waves (wind waves and swells)

J F M A M J J A S O N D

1976 oo ” 158

1977 ars G0
1978 G | 102

1979 e | 103

1980 ) GeD o
1981 oy o
@ 112

1983 | ‘ e &
1984 (293) (fv)

1985 (), 100

1986 (' &0

8 G | a1

1988 G0y (52

Remarks: 1. Wave height is shown in cm.
2. Wave period is shown in sec under the wave height in parences.
3. The mark “*” means that the wave may be in category of so-called “swell” with
wave period in the range of 10 to 20 sec.
4. No mark for the wave height may be in category of so-called “wind waves” with
wave period in the range of 3 to 9 sec.
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