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The Long-term Variations in Water Temperature and Salinity in
Bisan-Seto, the Central Seto Inland Sea

Masayuki Y AMAMOTO

The long-term variations in water temperature and salinity in Bisan Seto were analyzed using the monthly data mea-
sured at the fourteen stations from 1966 to 2002 and the daily average water temperature observed by the automatic
measurement sensor with the buoy in Yashima Bay from 1975 to 2002. Thirty-six month running means of the water
temperature and salinity gradually increased during the whole investigated period. The annual average water tempera-
ture and salinity gained 0.81°C and 0.79 psu for 37 years, respectively. The water temperature from December to May
showed significant increasing trend, while the water temperature in other months did not show significant increasing
trend. However, the number of days when daily average water temperature exceed 25°C for a year risen since 1995.
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Figure 1. Location of the fourteen monthly monitoring stations (@) and the daily monitoring buoy (4) in Bisan-seto,

the Seto Inland Sea.
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Figure 2. Long-term variations in water temperature (10m)
from 1966 to 2002. The smooth connected curve and dashed
line show the 36-month running means and total mean
(16.99°C), respectively.
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Table 1. Recent trends of water temperature, salinity and air
temperature in each month from 1966 to 2002 (Spearman’s
correlation coefficient by rank test).

Water temperature Salinity Air temperature

Month
n rs n rs n rs

JAN. 37 0.54%* 37 0.12 37 0.48%*
FEB. 37 0.46%* 35 0.21 37  0.30*
MAR. 37 0.57%* 33 0.14 37 0.60**
APR. 37 0.47% 37 0.34* 37 0.55%%
MAY 37 041 37 0.36* 37 0.66%*
JUNE 37 011 37 0.30* 37 0.61%*
JULY 37 0.08 37 0.41%* 37 0.47**
AUG. 37 015 37 0.34* 37 0.50%*
SEP. 37 027 37 0.44%+* 37 0.50%*
OCT. 37 017 36 0.31* 37 0.65%*
NOV. 37 013 37 0.28* 37 0.44%*
DEC. 37  0.29% 36 0.18 37 0.51%*

*# % Significant differnce was found at P<<0.01, P<<0.05, re-
spectively.
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Figure 3. Number of days when water temperature observed by
the automatic measurement sensor with the buoy in Yashima
Bay exceed 25°C from 1975 to 2002. In 1976, 1980, 1989
and 1990 no observation days exceeded 30th (*).
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Figure 4. Long-term variations in salinity (10 m) from 1966 to

2002. The smooth connected curve and dashed line show the

36-month running means and total mean (32.11 psu), respec-
tively.
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Figure 5. Long-term variations in air temperature from 1966 to
2002. The smooth connected curve and dashed line show the
36-month running means and total mean (15.74°C), respec-
tively.
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Figure 6. Long-term variations in precipitation from 1966 to
2002. The smooth connected curve and dashed line show the

36-month running means and total mean (92.57 mm), respec-
tively.
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