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Long-term Fluctuations of Water Temperature in the Japan Sea and
the Tsushima Strait Shown by Data from Prefectural Oceanographic

Observations along the Coastal and Offshore Measurement Lines
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Based on data from prefectural oceanographic observations along the coastal and offshore measurement lines from 1964-
2004, we examined long-term fluctuations of water temperature at 50 m depth in the Japan Sea and the Tsushima Strait. We also
examined distribution fluctuations of the four main cold water areas, based on water temperature at 100 m depth in the Japan Sea.
It became clear that a remarkable temperature rise occurred twice in the Japan Sea after 1980. The first temperature rise,
primarily in winter, was recognized around 1988/89. The second rise was recognized around 1997/98 in all seasons. During
these times when the temperature rise was recognized, remarkable changes were found in the cold water distribution areas :
distributions of the Sado and Nyudo Cold Water Areas and those of the Shimane and San’in-Wakasa Cold Water Areas showed
little diffusion after 1989 and 1997, respectively. The temperature fluctuation in the Tsushima Strait was similar to that in the
western area of the Japan Sea in winter and spring, but differed greatly in summer and autumn.
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Fig.1 Stations of prefectural oceanographic observations in the
Japan Sea in September 2005.
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Fig.2 Two areas where averaging of observation data were
performed, in order to investigate fluctuations of water
temperature at 50m depth, The two areas are hereafter
referred to as the western and northern areas of the Japan Sea.
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Fig.3 Anomalies of water temperature at 50 m depth in the western
and northern areas of the Japan Sea since 1964 (thin lines).
Thick lines indicate the running mean of the five data.
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Fig.4 Seasonal anomalies of water temperature at 50m depth in
the western area of the Japan Sea (thin lines with solid circles) .
Thick lines indicate the running mean of the three data.
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Fig.5 Seasonal anomalies of water temperature at 50 m depth in the
northern area of the Japan Sea, together with those in the

western area. As for these anomalies, running means of three

years are shown.
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Fig.6 Areas prescribed as calculating shares of the main four cold
water areas of the Japan Sea, based on the distribution of water
temperature at 100 m depth. The percentage of the area where
water temperature is lower than the index temperature shown in
Table 1 is calculated in each of the four prescribed areas.

Table 1 Index temperatures (C) of the four main cold water areas

of the Japan Sea in March, June, September and November.

Shimane San’in-Fakasa Sado Nyudo
March 10 10 8 8
June 1 11 9 9
September 15 15 12 12
November 15 15 12 12
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Fig. 7 Deviation of the area-share of the four main cold waters (by

thin lines). The deviation is calculated by dividing the anomaly

of the area-share percentage by its standard deviation in each of
the four months, i.e., March, June, September and November.
Thick lines indicate the running mean of the five data,
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Fig.8 Comparison between the deviations of the area-share of the

adjacent cold water areas. The lines indicate the running mean

of five data, as shown in Fig. 7.
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Fig.9 Oceanographic observations stations of Fukuoka Fisheries and
Marine Technology Research Center, shown by solid circles.
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Fig.10 Seasonal anomalies of water temperature at 50 m depth at
station 4 (see Fig. 9 ) in the Tsushima Strait, together with those
of the western area of the Japan Sea (left panels) and their
correlation (right panels). In the right panels, X- and Y- axes

correspond to the data of the Tsushima Strait and the western

area of the Japan Sea, respectively.
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