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Abstract — In order to investigation long-term variations of water qualities in the Saemangeum Salt-Water Lake
formed after the sea-dike construction, the survey has carried out over 40 time from 2002 to 2010. The decreased
salinity in surface water immediately after the dike construction has maintained on equal terms for years. After the
dike construction, the early concentration of SPM in surface water has decreased but then it showed the tendency
to move up and down due to the changes of water level in the lake. The elevated concentration of Chl-a in surface
water initially after the dike construction was kept at the same conditions for years. The concentration of DIN in
surface water has not changed before and shortly after the dike construction. However, the concentration of NH,-N
in surface water has increased steadily after the dike construction. Consequently the concentration of DIN in the
lake water after years has raised compared to pre-dike construction. The reduced concentration of DIP in surface water
soon after the dike construction has increased after years as well as NH,-N due to the accumulation of organic matter
to inside lake. Unlike with the unvaried NO,-N, the concentration of DISi in surface water after the dike construc-
tion has immediately increased and maintained the enhanced level indicating the supply from other sources except
the freshwater. Since the dike construction, the spatial characteristics of water quality was divided river sides and
rest of the lake markedly. Stratification of river sides was more strong than the dike sides. In the warm seasons,
hypoxia causing the release of nutrients and metals from sediment was observed downward about 1 m from sur-
face of river sides. We strongly suggest to make some urgent measure to prevent low dissolved oxygen condition in
the bottom layer of the river sides.
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Fig. 1. Investigated stations for survey (a: 2002-2003 (), 2006-2007 (H), b: 2008-2009 (@), 2010 (O)).
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Table 1. Comparison of mean of water quality parameters among the
three periods by one-way ANOVA (p<0.05)

Parameter Periods

Salinity Before(28.1) > After 1(22.3) = After 2(22.4)
Chl-a(pg/L) Before(5.6) < After 1(16.4) = After 2(11.7)
SPM(mg/L) Before(41.4) = After 2(42.2) > After 1(16.2)

NH,-N(mg/L)
NO;-N(mg/L)
NO,-N(mg/L)

Before(0.10) = After 1(0.11) < After 2(0.19)
Before(0.17) = After 1(0.26) = After 2(0.31)
Before(0.03) = After 1(0.03) = After 2(0.04)

DIP(mg/L) Before(0.02) = After 1(0.01) < After 2(0.05)
DISi(mg/L) Before(1.62) < After 1(2.13) = After 2(2.27)
DIN/DIP Before(15.4) = After 2(29.8) < After 1(119.7)

*Before: 2002-2003, After 1: 2006-2007, After 2: 2008-20009.
*Values in parentheses indicate the mean concentrations of each param-
eter.
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Table 2. Comparison of mean of water quality parameters between river and dike sides by the paired t-test (p<0.05)

Parameters Before After 1 After 2
Salinity R(26.3) <D(29.9) R(22.8) < D(26.5) R(18.5) <D(28.0)
Chl-a(pg/L) R(8.3) > D(3.6) R(13.6) > D(7.1) R(21.9)>D(9.5)
SPM(mg/L) R(78.4) =D(33.0) R(15.8) =D(18.4) R(39.1) < D(50.6)
NO;-N(mg/L) R(0.26) > D(0.07) R(0.31) > D(0.05) R(0.53) > D(0.11)
NO,-N(mg/L) R(0.04) > D(0.01) R(0.03) > D(0.01) R(0.05) > D(0.01)
NH,-N(mg/L) R(0.16) = D(0.07) R(0.10) = D(0.09) R(0.19) > D(0.10)
DIP(mg/L) R(0.03) > D(0.02) R(0.02) = D(0.01) R(0.05) > D(0.02)
DISi(mg/L) R(1.61)=D(1.63) R(2.05) =D(1.95) R(2.52) > D(1.85)

*Before: 2002-2003, After 1: 2006-2007, After 2: 2008-2009.
*R: river side, D: dike side.

*Values in parentheses indicate mean concentrations of each parameter.
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Table 3. Differences of water quality parameters between surface and bottom water by the paired t-tes

Parameters 2008 2009 2010
Temps,, - Tempg,, (C) 24.0-23.0=1.0" 23.2-22.3=0.97 23.1-22.3=0.8"
DOy, - DOg,, (mg/L) 8.0-6.2=1.8" 8.1-6.4=1.7 7.9-5.7=2.21
Salinityg,, - Salinitypg,, 21.3-27.2=-5.9° 22.4-27.4=-5.0" 23.7-27.3=-3.6'
CODy,, - CODy,, (mg/L) 5.6-3.9=1.7 4.0-2.8=1.2F 3.3-2.5=0.8"
Chl-ag, - Chl-ag, (ng/L) 12.5-5.1=7.4" 17.6-8.5=9.17 12.1-5.1=7.0°
SPMg,, - SPMg,, (mg/L) 57.5-75.0=-17.5" 46.6-57.8=-11.2° 6.1-13.9=-7.8"
NO;-Ng,, - NO;-Ny,,, (mg/L) 0.25-0.07=0.18" 0.38-0.17=0.217 0.11-0.05=0.06
NO,-Ng,, - NO,-Ng,, (mg/L) 0.03-0.01=0.02% 0.03-0.02=0.017 0.02-0.01=0.01
NH,-Ng,, - NH,-Ng,, (mg/L) 0.18-0.17=0.01 0.15-0.15=0.00 0.11-0.15=-0.04"
DIPg,, - DIPg,, (mg/L) 0.05-0.05=0.00 0.04-0.04=0.00 0.04-0.05=-0.01
DISig,, - DISig, (mg/L) 2.35-2.00=0.35 2.41-2.79=-0.38 1.47-1.45=0.02

*Subscripts, Sur and Bot represent surface water and bottom water.

T: p<0.05
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Table 4. Summary of water qualities in the Saemangeum Lake due to
the sea-dike construction

Condition Descriptions

Current velocity Decreased locally increased through sluice gate

Freshwater residence time Increased
Stratification Intensified (especially river side, observed
hypoxia)

Surface water  Salinity Early decreased, then continued

Chl-a Early increased, then continued
SPM Early decreased, then up and down
DIN Early on changed, then increased
DIP Early decreased, then increased
DISi Early increased, then continued
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