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Tab. 1 Compared results of the harmonic constants between tide station data and FES2014 data
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Hh 42 B R U
M, S, N, K, K, o} P, Q,
Nagasaki B0 3 83.3/329.9  36.9/355.4  16.7/324.2  10.3/348.8  25.8/77.2 20.1/57.0 8.3/73.1 4.2/45.3
FES2014  86.3/329.5 38.3/358.0  16.6/324.1  11.0/348.3  25.6/76.5 19.7/56.6 8.3/72.1 4.3/40.6
Hamada 565 1 v 8.4/90.6 4.1/101.9 2.0/89.1 1.1/94.6 6.9/217.4 8.3/195.7 2.2/213.9 2.2/175.7
FES2014 7.5/87.4 4.2/101.9 2.2/94.2 1.2/89.1 7.3/209.9 7.2/182.9 2.4/203.1 2.0/163.2
Toyama 56 1 i 6.2/171.9 2.3/197.2 1.5/151.2 0.8/194.5 5.2/211.8 5.2/184.3 1.7/212.4 1.2/164.6
FES2014 6.0/166.8 2.2/186.6 1.5/150.5 0.6/191.5 5.3/214.6 5.3/184.6 1.8/210.7 1.4/165.7
Hakodate 38 i vl 22.0/188.5 9.9/226.1 3.2/166.4 2.8/221.1 13.0/35.2 10.2/19.9 4.0/32.6 2.1/13.6
FES2014  21.5/186.9  10.1/224.2  2.9/166.5 2.71220.6 13.5/36.3 11.5/22.8 4,5/36.9 2.5/13.2
Wakkanai B8 2.5/190.7 2.0/220.8 0.5/211.3 0.8/199.3 6.6/233.8 6.3/208.9 2.1/226.3 1.3/192.7
FES2014 2.4/199.7 1.8/220.9 0.6/227.3 0.6/215.0 6.8/226.3 6.4/197.2 2.6/225.2 1.6/171.8
RMSE 1.4/4.9 0.7/4.9 0.2/7.5 0.3/7.6 0.3/4.9 0.8/7.9 0.3/5.3 0.3/11.1
MAE 0.3/-0.3 0.3/-1.9 -0.1/4.1 0.1/1.3 0.2/-2.3 0.0/-4.3 0.3/-2.1 0.2/-7.5
MRE 1.1/-0.1 2.5/-0.9 -1.2/2.2 2.1/0.6 1.7/-15 0.1/-3.3 7.9/-1.4 6.9/-6.3
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Analysis of characteristics of tide and tidal current in the Japan Sea and its
channels

WANG Ning, CHEN Shiyao, WANG Haodi, ZHANG Yongchui”
(College of Meteorology and Oceanography, National University of Defense Technology, Changsha 410073, China)

Abstract: Using tidal stations and Finite Element Solution 2014 (FES2014) tidal data set, the characteristics of
tide and tidal current in the Japan Sea and its straits are analyzed systematically, and the dynamical reason for the
distributions of strong current of tidal components is revealed. The results show that both the tidal amplitude and
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current velocity are relatively large in the Japan sea dannel and are small in the Japan sea due to the semi-closure
state of the Japan Sea. M, is the tidal constituent with the largest amplitude in the Japan Sea and its straits. There
are one semi-diurnal amphidromic points located in the north of Korea Strait and the south of Tartar Strait,
respectively. And there tends to be diurnal amphidromic points located in the north of Korea Strait, Tsugaru Strait
and Soya Strait, respectively. In the Korean Strait, the regions of southwest of the Strait and the north and south
sides of Tsushima Island show strong current. The semi-diurnal current in the western channel is stronger than
that in the eastern channel, while the speed of diurnal current in the two channels is almost the same as each other.
M, is the tidal component with the largest tidal current, and its maximum current velocity can reach to 60 cm/s. In
the Tsugaru Strait and the Soya Strait, the tidal currents of K, and O, components are stronger than that of M, and
S, components. Further analysis shows that the distribution characteristics of tidal current in the strait are closely
related to the topography and the distribution of phase-lag and amplitude. The internal Japan Sea mainly shows
irregular semi-diurnal tides and tidal current, the Korean Strait is dominated by regular semi-diurnal tide and
irregular semi-diurnal tidal current, and both the Tsugaru Strait and the Soya Strait mainly show irregular semi-
diurnal tides and regular diurnal tidal current. The results of this study are helpful to systematically understand the
tidal characteristics of the Japan Sea and its straits.

Key words:the Japan Sea, strait, tide, tidal current



