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Inflow event of the Tsugaru Warm Water due to the passage of Typhoon and rapid change in
the costal environment at Shizukari, located in the bay-head of Funka Bay

Hiroya OKUMURA*, Keizou YOSHIMURA *2, Akira MIYAZONO*,
Akihiro INAMURA *3, Kazuo KIDO * and Yutaka ISODA*,

Funka Bay is one of the popular scallop breeding grounds in Hokkaido. Funka Bay Summer Surface water (Fs), which
is transformed from the Oyashio water in early summer and higher temperature and lower salinity than the underlying
Oyashio water, occupied the upper layer in the Bay. Usually during August to September, the Tugaru Warm water
(TW) originated from Kuroshio and of higher temperature and salinity than the Oyashio water, enters into the bay. In
2003 summer, fishermen working near the bay-head of bay at Shizukari reported that curiously clear water appeared
at the sea surface and many scallop’s juveniles were dead. We suppose that death of scallop juveniles is attributed to
rapid environmental change accompanied with inflow of TW, and to investigate the environmental change in the bay
accompanied with TW inflow, we carried out hydrographic observation by a ship and mooring instruments in 2004. When
Typhoon 0416 passed near Hokkaido in 31 August 2004, the salinity and temperature off Shizukari locating in the head of
the bay were rapidly changed and strong north-westward current flowed across the coastline was observed. In 1 September
2004, the current speed off Shizukari amounted to maximum, 50cm/sec and mean speed during 31 August to 1 September
was about 20cm/s corresponding to the speed at which TW could flow form the mouth of the bay to the head of the bay.
When Typhoon 0418 passed in 8 September 2004, similar rapidly environmental change could be observed. TW reached to
Shizukari shore in 13 September and flowed westward across the shore at the scallop-breeding zone. At that time, vertical
sections at Yakumo and Otoshibe also showed that TW flowed at the depth deeper than the scallop-breeding zone. It is
inferred that such a rapid inflow of TW occur after severe weather condition like a Typhoon, and that the basin water which
has a temperature-salinity characteristic similar to TW and is low in oxgen concentration, has possibility to contain harmful

substances such as hydrogen sulfide.
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Fig. 2 Temporal change of atmospheric pressure difference between Muroran and Hakodate. Positive value indicate
southeastward wind. Negative value is indicated northwestward wind.
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Fig. 3 Time series of salinity and temperature measured at CSt.2 and CSt.4 in Shizukari during 26 August to 15
September. Measured depths were 15m depth in CSt.2, 15m and 30m depth in CSt.4.
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Fig. 4 Stick diagram of current vector at Shizukari during 25 August to 15 September 2004.
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Fig. 5 Vertical distributions of temperature(‘C ),salinity and
sigma-t (kg/m) across the coast line at Shizukari on
25 August, 1 and 14 September 2004. Shaded area
contour indicate over 33.1 until 34.0.
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