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Analysis of Alteration for Water Level and Velocity in Tidal Artificial Lake
Installed Water Gate and Adoption of Proper Channel Width

Jang, Changhwan* / Kim, Hyoseob*" / Jang, Sukhwan®** / Ihm, Namjae****
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Abstract : Tidal artificial lake capable of inflow and outflow of seawater is planned for waterfront and eco-friendly
space at Songdo, Incheon, Korea. This study for hydrodynamic behaviors of tidal artificial lake was carried out and
predicted about water level and velocity within the lake corresponding to width of channel or waterway using by 1
dimensional numerical model(CEA) and 2 dimensional numerical model(FLOW2DH). As a result, the proper width,
100.0m of the channel between the lake and the open sea was calculated reasonable conclusions such as tidal phase
lag and maximum velocity from CEA. Also, water level and velocity of each point within the lake was predicted
and compared to the measured data from FLOW2DH. FLOW2DH was added to the gate control case for
maintenance and administration purpose of the lake and obtained the results that the velocity was decreased by
approximately 20% at flood and 50% at ebb than the case without gate control.

Keywords : tidal artificial lake, hydrodynamic behavior, water level, phase lag, maximum velocity
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Fig. 1. Study Area ((a) present state, (b) blueprint)
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Tidal Artificial Lake
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Fig. 6. Velocity distribution of CASE 2
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Table 3 Comparison of the maximum velocities in CASE 2 and CASE 2-GATE

CASE 2 CASE 2-GATE
Unit @ m/s
Max. Flood Max. Ebb Max. Flood Max. Ebb
P1 0.374 0.401 0.305 0.316
P2 2.361 1.886 0.739 0.762
P3 2.827 0.728 0.590 0.333
P4 0.523 0.210 0.149 0.077
P5 0.428 0.201 0.067 0.075
P6 0.185 0.066 0.023 0.028
p7 0.039 0.013 0.005 0.006

Table 4= CEA 23¥ FLOW2DH 230l o

g Ads el 9], el 9, aela

S2o] §20 ulsle] vt Hu 932y
= CEA EZoA 4535m7HA 453k
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Table 4 Comparison of the velocities calculated from CEA and FLOW2DH

=R R

a9

o] 0.065m 9]

ol z9]9}

Ocean tide level Bay tide level Velocities of the channel
e Tens unit © m unit © m unit © m/s

CEA FLOWZ2DH CEA FLOWZ2DH CEA FLOWZ2DH
1 1.750 1.706 1.750 0.800 1.100 1.151
2 3.402 3.635 3.402 3.582 0.850 0.290
& 4.535 4571 4.535 4.600 0.0 0.003
4 3.402 4.324 3.402 4.365 -0.850 -0.764
5 1.750 2.908 1.750 3.032 -1.100 -1.337
6 0.0 0.714 0.0 1.083 -1.350 -1.886
7 -1.750 -1.664 -1.750 -0.784 -1.100 -1.483
8 -3.402 -3.594 -3.402 -1.919 -0.850 -0.885
9 -4.535 -4.570 -4.535 -3.500 0.0 0.147
10 -3.402 -4.325 -3.402 -3.500 0.850 0.817
11 -1.750 -2.907 -1.750 -2.450 1.100 1.475
12 0.0 -0.683 0.0 -1.059 1.350 2.361
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