Korean J. Limnol. 41 (2) : 216~227 (2008)

Eutrophication in the Upper Regions of Brackish Lake Sihwa with a Limited Water Exchange.
Choi, Kwangsoon*, Sea-won Kim, Dong-sup Kim, Woomyoung Heo", Yunkyoung Lee, In-Seo
Hwang and Han-Jin Lee” (Korea Institute of Water and Environment, Korea Water Resources
Corporation, Ansan 426-170; ' Division of Construction Engineering, Kangwon National Uni-
versity, Samcheok 245-711; “Sihwa Lake Environmental Management Center, Korea Water
Resources Corporation, Ansan 426-170)

To understand eutrophication in the upper regions of brackish Lake Sihwa with a
limited water exchange, temporal and spatial distributions of pollutants in water
and sediment were investigated from March to October in 2005 and 2006. Also, pollu-
tion levels of water and sediment were estimated by trophic state index (TSI) and sedi-
ment quality guideline (SQG). Total nitrogen (TN), total phosphorus (TP), organic
matter (COD), and chlorophyll a (Chl-a) concentrations in the surface waters were
largely varied temporally and spatially, and the variations were highest in the mid-
dle areas where strong halocline was formed. Chl-a concentrations in the middle
area were very high in April (>900 ug L™!) when algal blooms (red tides) occurred. The
relationships between TN and Chl-a (r=0.31), and TP and Chl-a (r=0.65) indicated
that the algal growth was primarily affected by phosphorus rather than nitrogen.
The distribution of COD was similar to that of Chl-a, indicating that the autoch-
thonous organic matters may be a more important carbon source, especially in the
middle areas. The brackish water regions were classified as eutrophic or hyper-
trophic based on their TSI values (69~ 76). In addition, the content of nutrients
(especially TP) in surface sediments were classified as severe polluted state, except
the upper areas. Major causes of the eutrophication observed were probably due to
high nutrients loading from watersheds, the phosphorus release from anaerobic
sediment, and long retention time by the limited water exchange through the sluice
gates.
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Fig. 1. Map showing the sampling sites in the upper re-
gions of brackish Lake Sihwa.
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Fig. 2. The annual exchange volume of water through the
sluice gates (a) and rainfall (b) in Lake Sihwa from
1997 to 2006.
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Fig. 3. Temporal and spacial distributions of nitrogen fractions.
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Fig. 4. Temporal and spacial distributions of phosphorus fractions.
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Fig. 5. Temporal and spacial distributions of chlorophyll ¢ (Chl-a) concentration and chemical oxygen demand (COD).
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Wl exE Boltprh 4| FH3| FUlst] FHA
900 ug Lt o]Are] =& 252 waldh 1 o)F 5Y9) 50
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Table 1. Trophic state index (TSI) of the upper regions of
brackish Lake Sihwa. The TSI values were cal-
culated by the approach of Carlson (1980).

Sampling sites TSI(SD) TSI(TP) TSI(Chl-a)
St. 1 73 84 64
St. 2 73 84 66
St. 3 74 86 68
St. 4 73 | 84 67
St. 5 73 84 64
St. 6 70 81 63
St. 7 69 77 61
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Fig. 8. Relationships between total phosphorus (TP) and chlorophyll a (Chl-a), and total nitrogen (TN) and Chl-a con-

centrations.
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