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Investigation into the Dip of the Sea Horizon

Masaaki Hyuea and Yurin SaAkamMoTO

Abstract

The purpose of this study is to examine the effect of atmospheric and
hydrographic conditions on the dip of the sea horizon. The observations were
made by the authors during the cruise of the training ship Oshoro Maru of
Hokkaido University on both outward and homeward passages around the - -
Australian Continent between Nov. 1965 and Feb. 1966. The data obtained
were analzyed. A number of dips of the sea horizon (d) were observed at 4
different heights by dipmeter with a reading scale of 0:/5. At the same time,
the temperature of the surface water (Tw), the temperature of the dry bulb (Ta)
and the wet bulb, and the atmospheric pressure etc., were measured. By the
conventional formula d=a«/h4bdT [d: dip of the sea horizon (*), h: height of the
eye (m), 4T : Tw—~Ta (°C), &, b: coefficients], a and b were computed through the
method of least squares for the entire data obtained:

d = (1.808 + 0.005) »'h + (0.162 4+ 0.007) 4T (1)

In like manner, coefficients a and b were computed for the data obtained at

the respective heights (low, high, higher, highest):

low : d = (1.800 + 0.016) 'k + (0.177 4 0.018) 4T )
high : d = (1.787 & 0.011) &/ + (0.170 +- 0.014) 4 T 3
higher : d = (1.810 £ 0.007)4/h + (0.156 + 0.011) 4T )
highest : d = (1.823 4- 0.007)»/h + (0.149 4 0.011) 4T (5)

The difference between the observed dip and dip computed through equations
(2), (3), (4) and (5) with h and 4T measured at the time when dip was observed
respectively, is defined here as 4d. The relations between 4d and wind force,
latitude, atmospheric pressure, temperature of the surface water and water vapour
pressure are illustrated in Figs. 2, 3A, 3B, 4, 5 and 6.

In conclusion, it was found that in the relation between 4d and wind force,
the mean of 4ds against wind scale 1 obviously differs in value from the means
of Ad against other wind scales, and further, that 4d is not definitely related to
water temperature, atmospheric pressure and. water vapour pressure.

However; ‘4d is apparently closely correlated with the change of the sea
boundary. .
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Fig. 3A Relation between 4d and latitude in terms of observations nos. 1-27
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Fig. 4 Relation between 4d and temperature of the surface water
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