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Annual Vanatlon in Oxygen-deficient Water Mass
in Jinhae Bay, Korea
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To improve the oxygen-deficient water mass (ODW), the spatial and temporal variation in the water quality
and characteristic of ODW occurrence were analyzed using yearly water quality data from 1989 to 2006
in Jinhae Bay, Korea. In addition, we estimated ODW uco, ODWyo. and ODWr for Jinhae Bay. The overall
water quality improved during the 2000s, based the annual variation in dissolved oxygen, chemical oxygen
demand, etc. A cluster analysis classified Jinhae Bay into the southwestern, central, northern, and eastern
regions. ODW occurred throughout the southwestern region in 1993 and 2002-2004, and the estimated
ODW,o. was about 1.92 km®’. ODW did not occur in the eastern region because circulating seawater was
exchanged in that part of Jinhae Bay. As ODW was generated every year in the southwestern region,
this is the most polluted area in Jinhae Bay. The ODWr decreased in the northern region, showing that
the water quality there has improved since a wastewater treatment plant began operating in 1994,
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Fig. 1. The map shows inflowing point of river discharges and divided watershed area for calculation of pollutant load
and observation stations of water quality by NFRDI (1989-2006).
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Table 1. Yearly average of pollutant load in Jinhae Bay in
2004 (units: ton/day)
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Fig. 2. Annual variations of water quality in Jinhae Bay.
A, DO and COD; B, DIN and DIP.
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Fig. 3. Cross-sectional division of sea basin in Jinhae Bay by cluster analysis. A, 1989; B, 1994; C, 1999; D, 2004,
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Fig. 4. Division of sea basin in Jinhae Bay by overlappmg
with Fig. 3.
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Fig. 5. Horizontal distributions of ODWge, (less than DO=3 mg/L) in Jinhae Bay. A, 1989; B, 1994; C, 1999; D, 2004.
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Fig. 6. Estimated results of ODW.,,. at each region in Jinhae
Bay.
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Table 2. Estimated results of ODWx at each region

Year Region
[ [l i \Y)

1989 0.37 0.00 0.04 0.00
1990 0.03 0.00 0.03 - 0.00
1991 0.00 0.00 0.05 0.00
1992 0.02 0.00 0.01 0.00
1993 0.68 0.27 0.15 0.00
1994 0.12 0.00 0.04 0.00
1995 0.11 0.00 0.04 0.00
1996 0.13 0.00 0.04 0.00
1997 0.14 0.00 0.04 0.00
1998 0.09 0.00 0.05 0.00
1999 0.01 0.00 0.01 0.00
2000 - 0.39 0.00 0.19 0.00
2001 0.00 0.00 0.00 0.00
2002 0.68 0.11 0.15 0.00
2003 0.68 0.07 - 0.01 0.00
2004 -~ 0.68 0.04 0.01 0.00
2005 0.07 0.00 0.03 0.00
2006 0.49 0.06 0.03 - 0.00
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