MRS

AR 7 45 59 5 A 34E3 H 19 H
REPORT OF HYDROGRAPHIC AND OCEANOGRAPHIC RESEARCHES No.59 March 2021

S UOE S L — O F A BRI T 2 M T & S P
TREEB, B

Coverage of a tide gauge for water level reduction”

Chikara TSUCHIYA ™! and Satoshi SATO™*?

Abstract
In this study, we proposed criterion for the “same” tidal variation as a means of determining the acceptable
range of the water depth error based on the water level reduction. The proposed criterion is 9 cm of the
standard deviation of the difference between the observed tidal levels and the tidal levels in the survey
area. In order to investigate the geospatial coverage where the criterion is acceptable, the standard
deviation of the tidal level difference from 2013 to 2017 using the tide gauge data from the Japan
Oceanographic Data Center was calculated. In most areas along the coast of the Japan Sea from Susa to
Wakkanai, the standard deviation of the difference of the tidal level between the two adjacent tide gauges
is less than 9 cm. However, this does not apply to the Tsugaru Strait and the Pacific Ocean from Shibushi
to Hanasaki or the area where the Kurosio gets closer to the coast, or when the difference of the
astronomical tide is large. This criterion can be interpreted as being within the permissible range of the
water depth required for the Special Order of hydrographic surveys. In these areas, data from the reliable
permanent tide gauge nearest to the survey area, instead of a temporary tidal observation just in front of

the survey area, should be used for water level reduction.
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Table 1. Tide gauges used to analyze their water level difference.
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(a) It BEBRERVEE Fig.1 (a). The standard deviations and the distance of the
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tidal level data between adjacent tide gauges in
Hokkaido coasts and surrounding the remote
islands. The black and grey bars respectively
show the standard deviations of the observed
tidal level data and of the astronomical tides
between adjacent tide gauges. Orange bars and
lines describe the distance to the adjacent tide
gauges. The grey line shows the standard
deviation of 9 cm. The left and right vertical
axes show the scale of the standard deviation
and the distance, respectively. The tide gauges
are sorted by the number in the abbreviation
shown in Table 1 from the left.
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Fig.1 (b). The standard deviations of the tidal level data between adjacent tide gauges in the Pacific Ocean, the East
China Sea, and the Japan Sea coasts, and the distance of these tide gauges.
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Fig.1 (c). The standard deviations of the tidal level
data between adjacent tide gauges in
surrounding remote islands of the East
China Sea and the Japan Sea and the
distance of these tide gauges.
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Fig.1 (d). The standard deviations of the tidal level
data between adjacent tide gauges in Tokyo
Bay, Ise Bay, Kanmon Strait, Ariake Sea,
Southern Islands, and Nansei Islands coasts,
and the distance of these tide gauges.
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(a) dLimiE

Fig. 2 (a). The distribution of the standard deviations
of the tidal level data between adjacent tide
gauges in Hokkaido. The blue, green,
orange, and red lines show the standard
deviations less than 4.5 cm, 9 cm, 18 cm,
and more than 18 cm, respectively.

2 (a). dLigE\C BT 2 BEHE S 2 H B T oW
D2 DIEHEAR A O 53/, FEHERAEH 4.5 cm
i, 4.5 cm LLE 9 cm K, 9 cm DLk 18

cm Kii, 18 ecm DL ED X % FhZhEH,
fRk, REML ARECR L7

il (P13) & T%# (T1) o®, #¥ P31) &
M (P32) O], EKERLOBEFETDH
AOND.

% - ABE (2020) (&, HARIRAEO KT
Ai % JJERINCELE L, FITH D KA 0 KR
&, SRS REOH S X ) ICHN BB EDOMRE
U%ZE&mR L7 BRI, #IwicEs K
MORE RREMZALA D 5. MR OFEA I )
FLDIKPARNE, RKICWHIZ X 2 W=D I A
KRELHFLHLTWBEEZOND.

Fig. 2 (b). The distribution of the standard deviation of
the tidal level data between adjacent tide
gauges in Eastern of Japan.
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Fig. 2 (c). The distribution of the standard deviation of
the tidal level data between adjacent tide
gauges in Western of Japan.

2 (o). THHARICIB 2 B3 2 5B pT O®hr

D7 DFEHEAR = D 53 A

Fig. 2 (e). The distribution of the standard deviation of
the tidal level data between adjacent tide
gauges in the Kanmon Strait.
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Fig. 2 (d). The distribution of the standard deviation of
the tidal level data between adjacent tide
gauges in the Nansei Islands.
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Fig. 3. The Scatter plot, with the standard deviations of
the observed tidal level data between adjacent
tide gauges as the horizontal axis and its
correction by astronomical tide as the vertical
axis. The grey line shows the parts that has the
corrected standard deviation of 9 cm as well as
the part where standard deviations are equal
before and after the correction. The names of
the adjacent tide gauge pairs that had the
corrected standard deviations of more than 9 cm
are shown according to the abbreviation shown
in Table 1.
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Fig. 4. The distribution of the standard deviations of the tidal level data between adjacent tide gauges before (a) and
after (b) correction by the astronomical tide. The blue, green, orange, and red lines show the standard
deviations less than 4.5 cm, 9 cm, 18 cm, and more than 18 cm, respectively.
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