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Fig. 1. (A) Profile of the simple tide gauge and (B) a picture of the parts. The parts are a : a hole
opening to the water, b and c : the start and end point of tube damper f respectively, d : a hole open-
ing to the air through a hose of water supply, e : a pressure-type depth meter COMPACT-TD model
ATD-HR of JFE Advantech company, Kobe, Japan, f : the viscous tube damper of 4 mm diameter and
9m length, g and g’ : PVC tube containing the depth meter and the viscous tube damper, h : a rubber
packing. The space of g’is expected to function as a sink of small particles. Figures (C) and (D)
show the settling methods of this tide gauge, and the method illustrated in (D) is useful for precise
discussion of the tidal variations measured at multiple stations by referring to geographical level
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Fig. 2. Schematic representation of the experimental
system for relaxation time determination. The
plastic container indicated by an arrow make posi-
tive or negative constant water level referred to
h(t)=0 in eq. (1) by upward or downward trans-
fer.
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Fig. 3. (A) Temporal changes of water level measured to determine the relaxation times for eight
cases of water level difference. Open circles connected with the lines indicate the relaxation times. (B)
Reduction coefficients 1/41+¢,°w” as a function of period 7'=27 / w, of the first term, the right side
in eq. (5) for five cases of relaxation time t.. (C) Delay phases @ =arctan (t.w) in eq. (5) expressed
in time for five cases of relaxation time.
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Fig. 4. (A) Initial water-level shift t.w/(1+ t.*w *) of the second term, the right side in eq. (5) in-
duced by reduction process, for five cases of relaxation time. (B) Temporal decrease of water-level
shift exp (—t/t.) for the same cases, showing that an initial water-level shift is cancelled within 5
to 10 minutes.
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tling method.
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Fig. 6. Temporal changes of sea level observed at the Oshoro Tide Gauge Station, Geographical Survey
Institute and the present study, relative to each mean level during the observation term, for the cases
of the data without numerical filtering process (A), and of the data without waves of period shorter
then 2 hours (C). Figures (B) and (D) show the correlations of the two data sets shown in figures
(A) and (C) respectively. These figures show a good agreement between the two methods.
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Fig. 7. An example of the observations at three stations on the coast of Funka Bay shown in the right
figure. Sea level variations shorter than tidal periods have been cut off by 24 —hours tide killer filter.
The sea level variations, especially from August 21 to 31, are very interested in what caused these

complicated motions.
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A Design of a Simple Tide Gauge

Kazuo Kido T, Hiroya Okumura* and Masato Osawa '

Abstract

A design of a simple tide gauge, which can be made easily and at a relatively low price,
is proposed to observe readily sea-level fluctuations at multiple stations accompanying vari-
ous coastal phenomena. This gauge is composed of a depth meter of a pressure sensor and a
tube of 4 mm diameter and 9 m length as a damper of high frequency waves. Those are con-
tained in a PVC pipe.

High frequency waves of period shorter than 30 seconds are cut off or reduced to mag-
nitude within 10% of wave heights, but waves of period longer than 1 hour are passed with
delay time from 1 to 1.5 minutes. Comparing with the data of an authorized tide gauge sta-
tion and observations at three stations around the Funka Bay, Hokkaido, Japan showed that
this simple gauge can be used sufficiently in studies and researches on coastal oceanography.
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