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Simulation of Velocity Distribution in the Lake “Paidang” using the RMA-2 Model

Dong-Seck Shin and Soon-Kuk Kwun® (Naticnal Institute of

Environmental Research, Seoul 122-706, Korea | YDept. of

Agricultural Enginesring, Seoul National University, Suwon 440-744, Korea)

ABSTRACT : A numerical mode! of flow velocity in the standing water system is presented. This model(RMA-2), based on the 2-
dimensional unsteady momenturs and continuity equations, uses finits element technigues to simulate the distribution of velocity over
a spatial location of lakes. The present modsl represents an improvement over existing numerical water quality models in that it can
model the unsieady state and can, therefore, cope with time with 2 spatial ocation of standing waters such as lakes and large reservoirs.
The model thus aliows the enginesr to do more accurate sstimation of water flows and thus water qualities in standing waters where
directions and veloeitiss of the flow become more important for the simulation of the water quality than in running waters. Tosts for the
data collected in the lake “Paldang” indicates that the model works well under imited circumstances. However, to be more accurate

estimation of velocity with the present mods!,
conditions of the lake would be needed.

accumulation of data for the measurement of velocities and renovation of geometrica
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Table 1. General characteristics of Paldang Lake'?

aters ea Volume Surface Area Mean Depl esident Time
(k) (m’) (k) (m) (day)
23,800 244 x10° 36.5 6.7 54
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Figure 1. The schematic diagram of Paldang Lake
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Table 2. Input and output flowrate of Paldang Lake in the year of 1997 [Unit : mi/sec]
Boundary North-Han South-Han Kyung-an Paldang Dam Paldang Kwang-u
Month River River River Discharge Intakes Intakes
1 84.0 645 1.9 97.0 63.1 03
2 79.0 716 21 97.0 63.1 03
3 430 534 1.6 g7.0 63.1 03
4 76.0 48.1 14 97.0 63.1 0.3
5 264.0 1009 3.0 505.5 63.1 0.3
6 361.0 4210 126 847.5 63.1 0.3
7 520.0 8295 249 1466.5 63.1 03
8 139.0 486.7 146 153.4 63.1 0.3
9 76.0 2976 89 201.9 63.1 0.3
10 159.0 782 23 101.7 63.1 0.3
1 86.0 746 22 103.3 63.1 0.3
12 116.0 944 28 172.9 63.1 0.3
Total 2003.0 2620.5 78.6 3941.0 757.2 36
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Table 3. Calibration of velocity in Paldang Lake?
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North-Han River South-Han River Kyung-an River Sonae Island Paldang dam
Q Obs.  Cal Q Obs.  Cal. Q Obs.  Cal Q Obs.  Cal Q Obs.  Cal
1383 0032 0057 682 0010 0028 20 0099 0004 1352 0034 0015 2087 0045 0057
2113 0049 0090 2319 0034 0095 70 0118 0011 1225 0028 0030 4784 0101 0.130
1446 0034 0066 1329 0.020 0.061 40 0101 0019 1580 0037 0038 4190 009 0.114

Q: Flowrate, Obs. and Cal. : Observed and caliborated velochies
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Table 4. Verification of velocity in Paldang Lake' [unit: ni/s, m/s]
North-Han River South-Han River Kyung-an River Paldang dam
Q Obs. Cal. Q Obs. Cal. Q Obs. Cal. Q Obs.  Cal
148.8 0.131 0.079 188.8 0.120 0.105 54 0.101 0.010 343.1 0.101 0.009

Q : Flowrate, Obs. and Veri. : Observed and verified velocities
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Figure 2, Change of velocities in mid-point of Paldang Lake with

different Turbulent Exchange Coefficient and Manning’
s n values
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Table 5. Sensitivity analysis for velocity with changing Turbulent
Exchange Coefficient and Manning’ s n values

{unit . mys]
Control E=2500  E=1500  E=2500
Division  n=0030  n=0030 n-00dp  Hemark
Before July - +0.001 +0.003  + :Increased
After July - +0.025 -0.014  -:Decreased
AnnualMean - +0.011 -0.004
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Table 6. Calculated velocity of Paldang Lake in the year of 1997.

[Unit : m/sec}
Area North-Han South-HanKyung-an Paldang ~ Middle of
Month River River River dam  PaldangLake

1 0.033 0.025 0.007 0.035 0.046
0.031 0.028 0003 0034 0.047
0.019 0.024 0006 0.034 0.044
0.031 0021 0004 0.034 0.046
0.115 0048 002 0132 0.164
0.165 0192 0025 0233 0.291
0.247 0392 0048 0415 - 0511
0.065 0205 0019 0.085 0.150

9 0.033 0120 0002 0.063 0.109
10 0.063 0031 0004 0037 0.073
1 0.036 0.031 0002 0036 0.062
12 0.047 0.038 0.005 0.050 0.080

W ~N®»OTHA~ N

Locations of area are indicated by Figure 1. with the black circles.
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Figure 3. Computed velocity vectors of Paldang Lake in the year of 1997
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