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Abstract : Saemangeum Lake is the largest artificial lake in Korea. The continuous deterioration of lake water quality necessitates the introduction of
novel water quality management strategies. Therefore, this study aims to identify the spatiotemporal water quality characteristics of Saemangeum Lake
using data from the National Water Quality Measurement Network and provide basic information for water quality management. In the water quality
parameters of Saemangeum Lake, water temperature and total phosphorous content were correlated, and salt, total nitrogen content, pH, and chemical
oxygen demand were significantly correlated. Other parameters showed a low correlation. The spatial principal component analysis of Saemangeum Lake
showed the characteristics of its four zones. The mid-to-downstream section of the river affected by freshwater inflow showed a high nutrient salt
concentration, and the deep-water section of the drainage gate and the lake affected by seawater showed a high salt concentration. Two types of water
qualities were observed in the intermediate water area where river water and outer sea water were mixed: waters with relatively low salt and high
chemical oxygen demand, and waters with relatively low salt and high pH concentration. In the principal component analysis by time, the water quality
was divided into four groups based on the observation month. Group I occurred during May and June in late spring and early summer, Group II was
in early spring (March -April) and late autumn (November - December), Group III was in winter (January - February), and Group IV was in summer
(July - October) during high temperatures. The water quality characteristics of Saemangeum Lake were found to be affected by the inflow of the upper
Mangyeong and Dongjin rivers, and the seawater through the Garuk and Shinshi gates installed in the Saemangeum Embankment. In order to achieve the
target water quality of Saemangeum Lake, it is necessary to establish water quality management measures for Saemangeum Lake along with pollution

source management measures in the upper basin.
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Fig. 1. Water quality monitoring networks in Saemangeum lake.
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Table 1. Range and average of water quality concentration by

survey station of Saemangeum lake

Ttem COD TN TP Chl-a
Station mg/L mg/L mg/L mg/m’
D] Range | 38~19.6 [ 1436-12.700 [ 0.022-0289 [ 0.2-189.9
Mean | 82 3.660 0.109 249
Upper gy | Range | 30-226 | 0.535-6814 | 0.021-0.526 | 116856
' Mean | 88 2577 0.119 384
Range | 23224 | 0.219-5.301 | 0.031~0.346 | 1.3~203.9
Dongjin DE2 e | 77 1.387 0.083 314
area | | Range | 10-217 | 0.205-2.947 | 0.014-0.201 | 09-2256
Mean | 7.0 0.987 0.069 247
! Lo Range | 08-149 | 02032246 | 00120169 | 1.2-116.1
Lower Mean | 5.8 0.847 0.061 17.7
bps| Range | 12-23.1 | 0.115-6.110 | 0.014-0.181 | 0.4-1204
Mean | 7.1 0.955 0.065 24
ME | Range | 40-21.0 | 1273~12.834 | 0.026~0.598 | 1.3~104.4
1| Mean | 97 5157 0.196 349
Range | 43~22.1 | 1.070~9.136 | 0.011~0.520 | 3.2~138.6

Upper | SP1
Mean | 99 3.958 0.169 404
1 |ME| Range | 2.6~19.9 | 0.386~5223 | 0.025~0405 | 2.1~144.6
2 | Mean | 82 1.870 0.097 318
Man- 1 Range | 08222 | 0.064-2.866 | 0.012~0.231 | 0.4~232.7
kﬁz:g 7 | Mean | 60 0.799 0.060 18.4
ML | Range | 0.621.9 | 0.058~2.886 | 0.013~0.190 | 0.7~247.4
Vo] 2 Mean | 63 0.805 0.060 19.8
ML | Range | 0.621.9 | 0.058~2.886 | 0.013~0.190 | 0.7~247.4
Lower | 5 M Nfean | 5.6 0.751 0.056 165
ML | Range | 1.4~13.6 | 0.089~2209 | 0.014~0.154 | 0.9~83.6
4 | Mean | 45 0.658 0.059 132
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Table 2. Range and average of water quality concentration by year

of Saemangeum lake

Item COD TN TP Chl-a
Year mg/L mg/L mg/L mg/m’
2010 Range | 0.8~19.6 | 0.176~11.995 | 0.017~0.548 | 0.9~160.3
Mean 54 1.347 0.091 17.2
Range | 1.7~21.4 | 0.416~6.955 0.018~0.432 | 1.2~685.6
2011 Mean 6.9 1.921 0.111 314
2012 Range | 1.8~21.0 | 0.214~9.638 0.012~0.588 0.2~89.6
Mean 59 1.745 0.090 20.9
2013 Range | 0.6~14.1 0.238~9.136 0.018~0.520 0.4~96.9
Mean 59 2.194 0.106 234
2014 Range | 1.8~20.3 | 0.199~12.834 | 0.012~ 0.598 | 0.4~99.7
Mean 72 1.999 0.114 25.5
2015 Range | 2.0~23.1 0.344~7.044 0.022~0.313 2.1~98.0
Mean 8.5 2.165 0.099 272
2016 Range | 2.3~155 | 0.115~8.227 0.011~0.290 1.0~67.0
Mean 7.6 1.716 0.071 16.8
Range | 1.6~22.6 | 0.234~9.410 0.019~0.242 | 0.9~108.8
2017 Mean 7.0 1.663 0.061 17.5
2018 Range | 1.8~15.5 | 0.058~12.700 | 0.018~0.526 | 1.9~210.7
Mean 7.6 1.990 0.086 30.2
2019 Range | 4.5~224 | 0.194~8.493 0.026~0.231 | 2.0~247.4
Mean 9.7 1.734 0.089 40.9
Table 3. Range and average of water quality concentration by
monthly of Saemangeum lake
Item COD TN TP Chl-a
Month mg/L mg/L mg/L mg/m’
! Range 0.8~14.6 | 0.241~11.656 | 0.012~0.548 | 0.9~88.6
Mean 5.6 1.981 0.080 17.5
) Range 1.8~19.6 | 0.058~11.995 | 0.017~0.588 | 1.1~138.8
Mean 58 2.236 0.070 17.1
3 Range 0.6~21.0 | 0.143~12.834 | 0.012~0.598 | 0.7~189.9
Mean 6.7 2.071 0.075 224
4 Range 0.8~22.6 | 0.320~12.201 | 0.019~0.506 | 0.8~93.8
Mean 7.0 2.050 0.083 19.0
5 Range 22~23.1 0.248~5.522 | 0.011~0.378 | 0.4~225.6
Mean 8.5 1.608 0.078 332
6 Range 2.7~19.9 0.219~9.136 | 0.026~0.526 | 0.9~210.7
Mean 9.0 1.850 0.110 27.3
Range 3.5~16.3 0.514~8.414 | 0.022~0.391 | 1.9~160.3
7 Mean 8.1 2.037 0.112 26.8
8 Range 2.6~222 0.420~6.900 | 0.023~0.330 | 2.1~2474
Mean 79 1.739 0.120 26.5
9 Range 2.6~14.7 0.463~4.558 | 0.018~0.352 | 2.8~93.3
Mean 74 1.628 0.097 26.1
10 Range 1.9~154 0.245~7.869 | 0.021~0.462 | 1.2~131.9
Mean 7.1 1.611 0.095 28.0
Range 1.8~14.4 0.115~7.234 | 0.022~0.432 1.0~92.7
1 Mean 6.3 1.680 0.084 24.4
12 Range 1.4~21.4 0.194~7.937 | 0.014~0.520 | 0.2~685.6
Mean 6.7 1.818 0.094 33.6
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Fig. 2. Correlation characteristics between water quality factors in

Saemangeum lake.
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Fig. 7. Spatial cluster characteristics of water quality factors in

Saemangeum lake.
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