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Long-term Trends of Summer Season of Water Quality in Lake Doam. Kwak, Sungjin, Bal Dev
Bhattrai, Changkeun Lee and Woomyung Heo* (Department of Environmental Engineering,
Kangwon National University, Samcheok 245-711, Korea)

In the summer season (June~ August) during the study period of Lake Doam, average
concentrations of major water quality parameters, COD, SS, TN, and TP were 4.0,
16.2, 3.129 and 0.077 mg L%, respectively, and Chl-a was 11.8 mg m>. The result has
indicated that Lake Doam was a meso-eutrotrophic lake. Lake Doam data from the
summer season (June~ August), precipitation from 2001 to 2012, and water quality
(COD, SS, TN, TP, Chl-a etc.) of seven years (2001, 2002, 2004 and 2009~ 2012), were
statistically analyzed for long-term trends by Mann-Kendall test and Sen’s slope
estimator methods. The statistical results showed that precipitation, SD, COD, TN,
NO;-N, NH;-N and Chl-a had decreasing trends, and EC, turbidity, SS, TP and DIP
had increasing trends. Suspended solids and total phosphorus were directly affected
by precipitation. In the case of suspended solids, more aggressive and constructive
plans need to be implemented than the current turbidity reduction project to achieve
the targeted water quality (5 mg L™! of SS) in Lake Doam. In particular, we need to
specify a project that considers the steep topographic characteristics of high, land
farming areas and precipitation conditions of the Lake Doam watershed, which can
increase the efficiency of a turbidity reduction project.
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Fig. 1. Map showing the watershed area and sampling
site in Lake Doam.
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2) Mann-Kendall Test
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W)= 1.614~7.365mg L
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Table 1. The range of precipitation and water quality parameters in Lake Doam (2001 ~2012).

Parameter Mean Sp? Min Median Max N
Precip.t 299.0 234.1 26.5 243.7 1236.4 39
Cond.? 108 22 66 105 196 85
Tur?® 175 25.8 0.5 7.6 147.0 85
SD 0.8 0.3 0.2 0.9 15 19
SS 16.2 23.7 0.8 6.7 124.0 57
COoD 4.0 2.0 1.3 35 13.9 48
TP 0.077 0.075 0.008 0.052 0.358 72
DIP 0.022 0.025 0.000 0.011 0.096 72
TN 3.129 0.818 1.614 3.056 7.365 72
NO;-N 2.487 0.485 1.371 2.470 3.350 72
NH,;-N 0.142 0.275 0.000 0.060 1.290 57
Chl.a 13.8 13.9 0.3 9.1 60.5 72

Precip.: precipitation, ?Cond.: conductivity, *Tur.: Turbidity, SD: standard deviation, Units: uS cm™* (Cond.), NTU (Tur.), mg cm™

COD, TN, NO;-N, NH-N, TP, DIP), mg m? (Chl.a)

(SS,
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Fig. 2. Seasonal variations in precipitation and water quality parameters of Lake Doam during the study period.

Table 2. Statistical analyses of Sen'’s Slope Test and Mann-Kendall Test in Lake Doam (2001 ~2012).

Sen'’s Slope Test Mann-Kendall Test
Parameter Slope gggrl:lgaeﬂ(ées Tau pvalue Trend
Precip.! -0.371 —91.400 87.950 -0.028 0.810 DOWN
Cond.? 0.641 —7.744 10.819 0.211 0.157 UP
Tur.? 0.301 —11.600 11.845 0.261 0.079 UP
SD —-0.011 —0.300 0.200 -0.134 0.457 DOWN
SS 0.141 —13.685 13.232 0.111 0.534 uP
COD —-0.012 —0.582 1.078 -0.017 0.965 DOWN
TP 0.004 —-0.029 0.040 0.493 0.001 uUP
DIP 0.001 -0.011 0.014 0.388 0.009 UP
TN -0.012 -0.281 0.237 —-0.159 0.290 DOWN
NO;-N -0.014 —-0.280 0.220 -0.101 0.508 DOWN
NH3;-N —0.002 -0.130 0.055 -0.141 0.421 DOWN
Chl.a -0.344 —5.955 5.410 -0.214 0.150 DOWN

Precip.: precipitation, 2Cond.: conductivity, *Tur.: Turbidity

2005). Choi et al. (2012)2 7}pzx7d W 9435 BG4 AZIAA AXA] ZFezA6 A3t et Hesid 3
B AFHNA TR ASNE BT A 5 Ak #9194V 285 CcoDE /)2
Wo) EokAle #she d BAL ond, Bk -0012, Tau ~0.017 % p3t 0.965% vkt ha A&
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