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Fig. 1. Location of tide stations. Ohura, Misumi

and Kuchinotsu are located in the inner part of
Ariake Sea. Nagasaki and Makurazaki are located
in the outer sea area.
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Table 1. Kendoll 7 rank correlation coefficients of M, tidal amplification vs. My tidal amplitude or time.
Inner part Outer part, Tidal amplitude Time
of Ariake Sea of Ariake Sea all I II 1 v
Ohura Makurazaki —0.258 —0.579 0.835 -0.661 0.123°
Nagasaki —0.393 -0.699 0.636 -—0.855  0.687
Misumi Makurazaki —0.511 —0.562 0.840 -0.546 —0.130°
Nagasaki —0.549 -0.576 0.703 —0.825  0.465
Kuchinotsu Makurazaki -0.421 —0.649 0.846 —0.509 0.045°
Nagasaki —0.503 —-0.667 0.761 —-0.756  0.625

Period : (Makurazaki) all : June 1969-June 2005, I : June 1969-Apr. 1979, II : May 1979-Jan. 1987,
IIT : Feb. 1987-Oct. 1996, IV : Oct. 1997-June 2005,
(Nagasaki) all : June 1969-June 2005, I : June 1969-Jan. 1978, II : Feb. 1978-Jan. 1989,
I1T : Feb. 1989-Oct. 1996, IV : Oct. 1997-June 2005

p-value : *p =0.078, bp =0.064, °p =0.52, others p< 0.0001
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Fig. 3. Temporal variations of the amplification of

M, tidal component, defined as the ratio of the am-
plitudes at Ohura, Misumi or Kuchinotsu to that
at Makurazaki or Nagasaki.
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Fig. 4. Relationship between M tidal amplitude and its amplification for four periods. Open circle indicates
data after closing of Isahaya Sea-Dike. The solid line indicates regression line for @. The broken line
indicates regression line for O.
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Variation of My Tidal Amplification
in the Ariake Sea based on Outer Sea Tide,
and Influence of the Isahaya Sea-Dyke

Akira Tai * and Shinichiro Yano {

Abstract

The present work is intended to declare the variation of M, tidal amplification
of the inner Ariake Sea to the outer sea area by using the harmonic analysis of
tidal data for the period from 1969 to 2005. Firstly, a negative Kendoll’s rank
correlation between the M, tidal amplification and the My tidal amplitude at
the outer sea is found. The amplification shows “in opposite phase” of temporal
variation with the M, tidal amplitude related to the 18.6 years lunar nodical
cycle. Thus, to examine the influences of the Isahaya Sea-Dike (ISD) on the
tidal amplification in the Ariake Sea, it is necessary to compare them under same
conditions of the tidal amplitude. As a result of analysis considering it, we found
that the M, tidal amplification at Kuchinotsu after construction of the ISD was
larger than that before it in the case of large My tidal amplitude. In addition,
no remarkable change of the M, tidal amplification at Ohura was found. On the
other hand, in the case of small M, tidal amplitude the M, tidal amplification
at Ohura became large and that at Kuchinotsu showed no significant change
after the ISD construction. The results indicate that the influence of the ISD
on the tide in the Ariake Sea shows a spatiotemporal variation.

Key words: Ariake Sea, Isahaya Sea dike, M, tide, tidal amplification
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