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Inter-annual variation in seawater temperature on the Uwa Sea coast,
Ehime Prefecture

Satoshi SUzZUKI and Ichiro TAKEUCHT*

Abstract : Global seawater surface temperature has been rising 0.5°C /100 yr. Since the mid-
1990s, in particular, The years of high temperature frequently recorded Thus, global warming
is reported to have already probably influenced the fish production. Accordingly, in the present
study, we analyzed seawater temperature data recorded daily on the Uwa Sea coast, Ehime Pre-
fecture at 0.5, 2.0 and 5.0 m depths between 1981 and 2004. The coast is one of the main areas
for fish and pearl oyster aquaculture. A significant trends of annual mean seawater tempera-
ture ranging between 0.032 and 0.035°C were found for all depths. These increases occurred
mainly in winter (0.059 to 0.074°C yr '), while temperatures in summer were almost constant
(0.007 to 0.022°C yr "). In our previous study, we measured seawater salinities off Yusu in the
Uwa Sea, where values were high in winter (34.47 = 0.15) and low in summer (33.94 = 0.27).
Recently, the Kuroshio has a tendency to flow close to the southern coast of Shikoku Island.
Thus, the high tempereture and salinity in winter might be caused by the inflow from the
Kuroshio. On the other hand, during summer, the cold water, in a process called “bottom intru-
sion”, derived from the Kuroshio is reported to reach the coast along the Uwa Sea. We consid-
ered that the bottom intrusion is responsible for the constancy of seawater temperatures in
summer. Global warming is thought to have increased the speed of the Kuroshio Current.
Therefore, the seawater temperatures at the coast of the Uwa Sea may continue to increase

mainly in winter.
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Fig. 1. Location of the study site.
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Table 1 Number of samples collected annually by depth.

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
0.5m 198 267 290 316 342 323 269 264 252 224 241 247
2.0m 192 268 291 317 342 325 273 263 252 225 241 246
5.0m 191 268 292 316 342 319 266 264 251 224 241 246

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
0.5m 228 264 269 281 316 326 304 310 314 316 315 291
2.0m 235 266 269 0 264 323 304 310 307 316 314 289
5.0m 228 265 269 279 318 326 309 311 313 316 314 289

Table 2 Increase of annual mean seawater
temperature at 3 depths between 1982 and 2004.

Depth (m) Increase (C yr "
0.5 0.032
2.0 0.032
5.0 0.035

Table 3 Increase of minimum and maximum seawater
temperatures in each year from 1981 to 2004.

Increase (°C yr ")

Depth. (m) Minimum Maximum
0.5 0.078 —0.015
2.0 0.079 —0.012
5.0 0.067 0.005
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Fig. 3. Annual mean seawater temperature at Shitaba, Uwajima along the coast of Uwa Sea between 1982 and
2004. Vertical lines indicate standard deviations.
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Fig. 4. Deviation in mean annual seawater temperature at Shitaba, Uwajima along the coast of Uwa Sea between
1982 and 2004. The mean from 1982 to 2004 has been set to zero.
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Table 4 Increase of mean seawater temperature in each month from 1981 to 2004.

Depth Increase (°C yr ")
(m) Jan. Feb. Mar.  Apr. May Jun. Jul. Aug.  Sept. Oct. Nov. Dec.
0.5 0.081  0.070  0.052 0.021 0.024 0.035 0.002 —0.016 0.049 0.037 0.038 0.072
2.0 0.066  0.067  0.052 0.024 0.017  0.040 0.0004 —0.019 0.050 0.036  0.028  0.060
5.0 0.070  0.0567 0.046  0.024 0.032 0.055 0.019 —0.007 0.060 0.038 0.027  0.050
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Fig. 5. Seawater temperatures averaged each month over 24 yr at Shitaba, Uwajima along the coast of Uwa Sea.
Vertical lines indicate standard deviations.
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Fig. 6. Monthly average maximum and minimum seawater temperatures in each year at Shitaba, Uwajima
along the coast of Uwa Sea coast from 1981 to 2004. Vertical lines indicate standard deviations.
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Fig. 4. Coral reef community found at the southern
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