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Distribution characteristics of chemical oxygen demand
and Escherichia coli based on pollutant sources at
Gwangyang Bay of South Sea in Korea
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Abstract This study aimed to understand seasonal and geographical characteristic of chlorophyll-a (chl-a), COD
(chemical oxygen demand) and Escherichia coli at Gwangyang Bay during the period from February 2010 to
November 2012. The bay is divided into three different zones based on the pollutant levels and geographical
characteristics. During the study periods, water temperature, salinity, Chl. a, and chemical oxygen demand (COD) varied
in the range of 4.68-28.63C, 1.94-33.84 psu, 0.31-35.10 ug L'l, and 0.70-13.35 mg L'l, respectively. Total chl-a
concentration were high at the zone I, which can be characterized as a semi-enclosed eutrophic area, and it were
low at the zone III, which is influenced by low nutrients of surface warm water current from offshore of the bay.
The high concentration of COD was observed at inner bay during the four seasons and the water quality level was
kept to be bad condition during spring season at the zone II, which is influenced by Seomjin River water. The highest
colony form of E. coli was recorded to be 3550 cfu L during summer at station 1 (zone I), whereas it was relatively
kept low level during all seasons at the zone IIl. As a result, the E. coli was correlated with water temperature
(r=0.31 p<0.05) and salinity (r=-0.55p<0.05), implying that those parameters have play an important crucial role in
proliferation of E. coli. Consequently, our results indicated that the E. coli can be significantly promoted within
pollutant sources including the high nutrients supplied by rive discharge during spring and summer rainy seasons in
semi-enclosed area of Gwangyang Bay.
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[Fig. 2] Seasonal variation of secchi depths(water
transparency) in the three different zone of
Gwangyang Bay.
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[Fig. 3] Box plot of COD (Chemical oxygen demand,;
-1 . .
mg L") during four seasons in the surface
waters of Gwangyang Bay. The median and
average is represented by short black lines and
black dots, respectively.
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[Fig. 4] Box plot of E. coli (c¢fu L") during four
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Bay. The median and average is represented
by short black lines and black dots,
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[Table 1] Pearson's correlation between environmental
parameters and pollutant sources in surface
layer of Gwangyang Bay in 2010 to 2012.

Variable Tem. Sal. Secchi E. coli COD
Sal. -0.50

Secchi -0.14 0.23

E. coli 0.31 -0.55 -0.27
COD 0.22 -0.21 0.03 0.12
Chla 0.45 -0.21 -0.19 012 0.32
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[Table 2] Loading factors of seasonal environmental
variables and pollutant sources on the first
three varimax rotated principal components
in Gwangyang Bay in 2010 to 2012
(loadings > 0.6 are bolded).

Variables Components
F1 F2 F3

Temperature 0.57 0.03 0.00

Salinity 0.61 0.06 0.11

Secchi depth 0.11 0.24 0.45

E. coli 0.44 0.21 0.10

COD 0.19 0.40 0.03

Chla 0.36 0.23 0.21

Eigenvalue 2.35 117 0.89

Variability (%) 39.18 19.49 1497

Cumulative (%) 39.18 3868 73.65
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