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ABSTRACT

Model parameters of the WASP5 applied to Saemanguem lake were estimated. The
methodology is based on grouping water quality constituents and relevant parameters
and successively estimating each group of parameters by a trial-and-error procedure.
Chlorophyll-a, nitrogen cycles, phosphorus cycles, BOD and DO were simulated at
the complexity level 4. The Saemangeum basin divided into a number of unit
sub-watershed. And a water budget model analysis with 22 years from 1975 to 1996
year was examined. In this paper, input data at upstream boundaries of model was
made to determine seasonally-averaged flow rate through water budget analysis.
Calibration and verification of the model were used seasonal average of water quality
measurements in 1997 and 1998 years. Grouping water quality constituents and
associated parameters proved to be efficient in estimating a number of model
parameters. From the results of model calibration and verification, it was found that

quantitative evaluations of nonpoint source for organic matters are essential.

Key Words : Saemanguem Lake, Group of Parameters, Trial and Error Procedure,
Water Budget Analysis, Calibration and Verification, Nonpoint Source
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Table 1. EUTROb systems and levels of complexity

System Use in Complexity Levels
Name

Number 1 5 4 5 6
1 Ammonia Nitrogen(NHs-N) X X X X X
2 Nitrate Nitrogen(NO3-N) X X X X
3 Inorganic Phosphorus(PQOs-P) X X X
4 Phytoplankton(Chlorophyli-a) X X X
5 Carbonaceous BOD(CBOD) X X X X X X
6 Dissolved Oxygen(DO) X X X X X X
7 Organic Nitrogen(ON) X X X X
8 Organic Phosphorus(OP) X X X
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Table 2. Flow rate data of the model for calibration and verification Unit : m*/sec
Year 1997 1998
Basin Season Spring Summer Fall Spring Summer Fall
Mankyeong bridge 13.22 39.4 18.25 13.21 38.9 12.09
Dongiin bridge 10.07 21.11 13.62 5.44 23.22 6.859
Okku-Hoihyeon Basin 0.31 1.02 0.63 0.26 0.57 0.143
Cinpong Basin 0.24 0.88 0.38 0.20 0.61 0.181
Koanghoal Basin 0.42 1.43 0.79 0.18 1.104 0.390
Kyehwado Basin 0.9 2.97 1.52 0.39 2.406 0.763
Ciksocheon(Puan Dam) 1.36 1.36 1.36 1.36 1.35 1.36
*Calculated values by water budget analysis
Table 3. Water quality data of the model for calibration and verification
{a) Spring(March~May, Mean water quality)
Year 1997
Observation
point M-1 M-2 D-1 D-2
Items
Temperature(C) 13.7 11.4 14.5 13.1
DO(mg/1) 8.9 10.1 9.9 9.6
T-N(mg/1) 0.523 0.354 0.205 0.071
NH;s-N(mg/1) 0.112 0.112 0.140 0.003
NO3-N(mg/1) 0.394 0.234 0.074 0.033
ON{(mg/1) 0.017 0.008 0.009 0.035
T-P(mg/1) 0.084 0.046 0.123 0.040
PO4~P(mg/1) 0.011 0.009 0.003 0.003
OP(mg/1) 0.073 0.037 0.120 0.037
Chl. a(mg/m’) 7.833 5.667 12.667 : 3.767
CBODs(mg/1) 3.134 1.733 2.667 1.467
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(b) Summer(June~August, Mean water quality)

Year 1997 1998
Observation
point M-1 M-2 D-1 D-2 V-1 V-2
[tems
Temperature(C) 25.2 22.9 26.5 25.0 24.5 23.7
DO(mg/1) 6.2 6.5 7.2 6.3 84 8.0
T-N(mg/1) 0.057 0.009 0.213 0.123 0.663 0.411
NH3-N(mg/1) 0.000 0.002 0.149 0.112 0.149 0.074
NOs-N{mg/1) 0.049 0.003 0.016 0.008 0.347 0.139
ON{mg/1) 0.008 0.004 0.048 0.003 0.12& 0.189
T-P(mg/1) 0.032 0.022 0.041 0.022 0.106 0.055
PO4~P(mg/1 0.011 0.005 0.006 0.002 0.034 0.012
OP{mg/1) 0.021 0.017 0.035 0.020 0.072 0.043
Chl. a{mg/m°) 3.167 2.700 10.334 2.700 27.720 14.016
CBODs(mg/1) 1.334 1.400 2.733 2.400 2.540 1.726
{¢c) Fall{September~Octcber, Mean water quality)
Year 1997 1998
Observation
point M-1 M-2 D-1 D-2 V-1 V-2
[tems
Temperature{C) 19.1 19.6 18.6 19.2 20.1 20.0
DO(mg/1) 6.7 6.3 7.3 7.3 8.3 8.2
T-N{(mg/1) 0.043 0.015 0.177 0.012 0.867 0.326
NH3-N{(me/1) 0.000 0.000 0.000 0.000 0.311 0.094
NOs-N(mg/1) 0.028 0.007 0.046 0.009 0.213 0.038
ON(mg/1) 0.015 0.008 0.112 0.003 0.284 0.183
T-P(mg/1) 0.070 0.061 0.043 0.045 0.178 0.068
PO4-P(mg/1) 0.010 0.023 0.005 0.025 0.042 0.012
OP(mg/1) 0.060 0.038 0.038 0.020 0.136 0.056
Chl. a(mg/m®) 3.450 3.450 5.600 6.100 19.292 6.390
CBODs(me/1) 3.000 3.400 2.500 1.600 6.300 1.700
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Fig. 2. Flow chart of estimated parameters
in the model.
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Table 4. Bound values of used parameters

for calibration in the model

Bound Lower Upper
Parameter Bound Bound
Gimax(1/day) 1.5 2.5
Kir(1/day) 0.05 0.25
Kin(1/day) 0.00 0.1
Ke(1/m) 0.0 -
o4(m/day) 0.1 0.3
Kes(1/day) 0.00 0.22
apc 0.024 0.24
SS3(mg/m? - day) - -
os(m/day) 0.001 0.1
Kn(1/day) 0.001 0.25
Kiz(1/day) 0.1 0.5
anc 0.05 0.43
$S1(mg/m® - day) 0.0 -
o7(m/day) 0.001 0.1
Ka(1/day) 0.004 4.24
K.(1/day) 0.0 -
aoc - 2.67
SOD(g/m” - day) 0.0 8.4
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Table b. Results of estimated parameters in

the model
Parameter Season Spring | Summer| Fall
Gimx(1/day) 2.0 2.0 2.0
Kir(1/day) 0.05 0.1 0.15
Kip(1/day) 0.0 0.1 0.1
K.(1/m) 0.4 0.5 04
o4(m/day) 0.1 0.2 0.2
Ks3(1/day) 0.1 0.05 | 0.05
arc 0.18 0.2 0.2
SS3(mg/m? - day) 10.0 10.0 20.0
os(m/day) 0.01 0.01 0.01
Kz (1/day) 0.02 | 0.03 | 0.09
Ki2(1/day) 0.1 0.1 0.3
anc 0.4 0.4 0.4
SSi{mg/m?-day) | 50.0 | 200.0 | -100.0
o7(m/day) 0.01 0.01 0.01
Ka(1/day) 0.25 0.5 0.5
Ka(1/day) 0.0 0.6 1.2
aoc 2.6 2.6 2.6
SOD(g/m’ - day) 1.0 1.0 1.0
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Fig. 3. Results of calibration in the model.
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