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Fig. 1. Location of the monitoring sites in Ariake
Bay in Fukuoka (1), Saga (@) and Kumamoto
(A) prefectures. Location of AMeDAS stations
(%) and class A rivers were also shown with bot-
tom topography.
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Fig. 2. Annual mean transparency (m) in Ariake
Bay during 1976 (a) and 2004 (b).
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Fig. 8. Trend of annual mean transparency in Ariake Bay from 1976 to 2004 (a: change in mean transparency

during the 29 years (m), b:

increasing trend (%) of transparency). Statistically significant differences

determined using Kendall’s rank correlation coefficient, are shown by the following symbols (A: p < 0.05,

O p<0.01, ¢ p < 0.001).
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differences determined using Kendall’s rank correlation coefficient, are shown by the following symbols (A\:

p < 0.05, O p<0.01, v p < 0.001).
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1 Shiota R.

Fig. 5. Recent 5 years annual mean number of days with red tides (a) and semiannual mean number of days
with red tides during April to September (b) and during October to March (c) in Ariake Bay from April

2000 to March 2005.
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Fig. 6. Temporal variations in semiannual mean
transparency (/\) and semiannual mean surface
salinity (@) at sta. S2(a), sta. K17(b) and sta.
K9(c) during April to September from 1975 to
2004. Numerical values show the levels of sig-
nificance of Kendall’s rank correlation coefficient.
Time series records of total river discharge dur-
ing April to September in Chikugo River () and
Shirakawa River () were also shown (d).
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Fig. 7. Temporal variations in semiannual mean
transparency (/) and semiannual mean surface
salinity (@) at sta. S2(a), sta. K17(b) and sta.
K9(c) during October to March from 1975 to Mar.
2005. Numerical values show the levels of sig-
nificance of Kendall’s rank correlation coefficient.
Time series records of total river discharge dur-
ing October to March in Chikugo River () and
Shirakawa River () were also shown (d).
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Fig. 8. Relationships between transparency and daily average north wind component (N.W.C) of the nearest
AMeDAS station at sta. K17, sta. K15, sta. K9 and sta. KA during October to March from Jan. 1978 to

Mar. 2001.
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Long-term Increasing Trend of Transparency
and its Relationships to Red Tide Outbreaks in Ariake Bay

Yoko Kiyomoto! , Kazuki Yamada! , Hideaki Nakatat ,
Joji Ishizaka! , Katsuhisa Tanaka*, Kazumaro Okamura!
Kaori Kumagaift, Tomoki Umedat, and Seiki Kino*

Abstract

Transparency data over a 30 year period (April 1975 to March 2005) were an-
alyzed to evaluate the long-term trend of transparency in Ariake Bay. Red tide
datasets were used to examine the relationship between the trend of increasing
transparency and red tide outbreaks. Significant increases in transparency and
red tides were detected in the western area of the inner part and in the eastern
area of the central part. Such a trend of increasing transparency in the inner
Ariake Bay was more remarkable in October to March when river discharge is
low and vertical mixing occurs, compared to April to September when river dis-
charge is high and stratification develops. Our results suggest that the decrease
of resuspension of bottom sediments due to the reduced tidal current is one of
the major factors leading to the increase of transparency, which has resulted in
the increase of red tide outbreaks in the inner part of Ariake Bay especially in
October to March. While, in April to September, fluctuations in river water
inflow affect the variation of transparency especially in the inner part and in
the eastern shallow area of the central part in Ariake Bay.

Key words: Ariake Bay, Trasparency, Long-Term Fluctuation, Suspended sediment,
Red tide
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