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Long-term Variation of Water Quality in Lake Andong. Heo, Woo-Myung*, Sangyong Kwon,
Bomchul Kim?! and Ju-Hyun Park! (Dept. of Environmental Engineering. Samchok National
University, samchok 245-711, Korea, Dept. of Environmental Science, Kangwon National

University, chunchon, 200-701, Korea)

Water quality parameters were surveyed in Lake Andong. Turbidity, temperature,
secchi disc transparency (SD), phosphorus, nitrogen and chlorophyll a concen-
tration were measured at dam site from July 1993 to December 1998. Minimum
transparency in summer was only about 2 meters in 1993 and 1994, but it decreased
to about 1 meter in 1997 and 1988. Total phosphorus concentration of the epilimnion
increased slightly from 11~30 mgP/m?3 in 1993 to 18~42 mgP/m? in 1998. Total
nitrogen concentration of the epilimnion decreased slightly from 1.81~2.96 mgN/L in
1993 to 1.48~2.57 mgN/L in 1998. TN/TP weight ratio decreased from 82~281 in 1993
to 21~143 in 1998 due to the increase of phosphorus concentration and the decrease
of nitrogen concentration. Dissolved inorganic phosphorus and nitrate nitrogen
concentration of the epilimnion were in the range of 0.9~5.3 mgP/m3 and 1.36~1.68
mgN/L, respectively. Chlorophyll a concentration in summer was in the range of
11.0~19.1 mg/m?3 in 1994, 1996 and 1997, but it decreased to 2.3~6.5 mg/m?3 in 1998.
Trophic state of Lake Andong can be classified as mesotrophic to eutrophic from TP,

TN and chlorophyll a concentration.
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Table 1. Hydrological characteristics and utilization of
draniage basin of Lake Andong. Yearly average
records from 1994 to 1998 (3t=42F4 FA}, 1996).

Surface area (km?) 515
Water capacity ( x 106 m3) 1,248
Average water volume ( x 106 m3) 587
Yearly average inflow ( x 106 m3) 827.3
Yearly average outflow (x 10% m3) 935.2
Maximum depth (m) 60
Maximum water level (m) 161.7
Average water level (m) 143.8
Mean Depth (m) 19.4
Hydrulic residence time (year) 1.33
Drainage area (km?) 1,584
Drainage area : lake area ratio 31
Urban area in drainage basin (km?) 256
Paddy and dry field area in drainage basin (km?) 142
Forest and mountain area (km?) 1,325
Total population in drainage basin (persons) 96,396
Urban population in drainage basin (persons) 56,215
Rural population in drainage basin (persons) 40,181
Annual precipitation (mm/yr) 1,076
Length of main axis (km) 43.5
Mean width (km) 1.2
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Fig. 1. Map showing the watershed and sampling site in
Lake Andong.
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Fig. 2. The variations of monthly averages of hydrological
parameters in Lake Andong.
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Fig. 3. The isopleths of temperature (°C) in Lake Andong.
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Fig. 4. The monthly variations of secchi disc transparen-
cy in Lake Andong.
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Fig. 5. The monthly variations of turbidity (NTU) in Lake

Andong.
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Fig. 6. The monthly variations of total phosphorus con-
centration in Lake Andong (average of 0, 2, 5m).
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Fig. 7. The monthly variations of total nitrogen concen-
tration in Lake Andong (average of 0, 2, 5m).
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Fig. 8. The monthly variations of total nitrogen vs. total
phosphorus weight ratio in Lake Andong (average
of 0, 2, 5m).
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Fig. 9. The monthly variations of dissolved inorganic pho-
sphorus (mgP/m?) in Lake Andong (average of 0, 2,

5m).
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Fig. 10. The monthly variations of nitrate-nitrogen (mgN
/L) in Lake Andong (average of 0, 2, 5m).
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Fig. 11. The monthly variations of NO3-N vs. PO4-P
weight ratio in Lake Andong (average of 0, 2, 5

m).
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Fig. 12. The monthly variations of chlorophyll a concen-
tration in Lake Andong (average of 0, 2, 5m).
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