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A Study on Water Quality Prediction
for the Yongsan River with QUAILZE Model

Dae-Ho Hwang - Hyun-Yong Kim - Hyo—Jun Jeong * Hong-Keun Lee
Graduate School of Public Health, Seoul National University

Abstract

In order to establish water quality management planning in some watershed, water quality
of the future of the watershed showld be predicted first. The Yongsan river contains various
pollutant sources ; sewage, industry, livestock, farming and so on. And pollutants from these
sources are likely to increase even though a number of publicty owned treatment
works(POTWs) are founded. Therefore, it is estimated that water quality of the river would
be even worse than now in near future,

In this study, water quality of the future(2001, 2006) on the Yongsan river was simulated
with QUALZE model. Concentration of three water quality parameters(BOD, T-N, T-P) was
predicted according to dry season, low flow season, average flow season of the river with
and without POTWs. The results of this studv showed the significant contrast in
concentration between with and without POTWs, specially in terms of T-N and T-P.
Therefore, POTWs must be founded around the Yongsan river and more advanced treatment
should be considered. And because these parameters are mostly affected by pollutants from
upper watershed, including Kwangjucheon, water quality management planning on the
Yongsan river might be focused on this area.

Key words : water quality prediction, QUALZE, the Yongsan river, publicly owned freatment
works
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Table 1. Water flow of the study area in 1997
Stream Dr{cizg&;on Low ?gﬁ;eason Averagﬁcfgzg) 5eason

Dukhung NSTP(HEAD) 14.32 24.14 28.66
Poongyongjungcheon(.66 0.66 0.02 1.09
Kwangjucheon 10.48 13.84 16.43
Kwangju Sewage Disposal Plant 6.48 6.48 6.48
Hwangryong niver 13.29 2235 2653
Jiseogcheon 1055 1623 19.30
Naju Pumping Station -0.05 -0.05 -0.05
Naju Sewage Disposal Plant 0.01 0.01 0.
Jinpo Pumping Station -0.66 -066
Gongsan Pumping Station =127 -1.27
Juksan Pumping Station -0.52 -052
Gomagwoncheon 1.82 2,76 328
Walho Station -0.63 -0.63
Hampyongcheon 0.40 063 0.76
Mongtan Pumping Station -0.52 -052
Taebul, Myongsan, Dongkan

Pamping Sytaltliin Herang -0.69 -4.30 -4.30
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Table 2. Reaction coefficients for calibration of the QUALZE model on the Yongsan river

Description Notation Units
Benthos source rate for dissolved phosphorus a2 mg-P /i -day
Benthos source rate for ammonia nitrogen o3 mg-P / i’ -day
Organic nitrogen settling rate o4 day*
QOrganic phosphorus settling rate g5 day™
Rate constant for the biological oxidation of NHs to NO: A1 day™
Rate constant for the biological oxidation of NO:z to NOs .7 day™
Rate constant for the hydrolysis of organic-N to ammonia 43 day '
Rate constant for the decay of organic-P to dissolved-P B day™
Carbonaceous deoxygenation rate constant ki day™
Reaeration rate constant ke day !
Rate of loss of BOD due to settling ka day™*
Benthic oxygen uptake Ky mg-0Q/ m’~day

Table 3. Calibrated values for the reaction coefficients of the QUALZE model on the Yongsan river

Dry season Low flow season

Average flow season

coefficients

Upstream Midstream Downsiream | Upstream Midstream Downstream

Upstream Midstream Downstream

52 | 1074 1074 1074 | 1074 1074
61 | 0057 0056 0060 | 0057 0056
o4 | 0015 0020 0015 | 0015 0020
o5 | 0002 0002 0003 | 0002  0.002
£ | 0270 0490 0210 | 0230 039
s | 185 1170 0675 | 1115 1550
0115 0025 0040 | 0205 0045
0188 0006 0002 | 0605 0008
0175 0120 0180 | 0080  0.130
8500 8350 1100 | 8500 8500
0006 0003 0015 | 0006  0.003
0042 0048 0044 | 0042 0048

FrE oy

1.074
0.060
0.015
0.003
0.185
1.990
0.065
0.002
0.120
£.100
0.015
0.044

1074
0.057
0.015
0.002
0.095
1675
0.330
0.158
0.055
7.350
0.006
0.042

1.074
0.066
0.020
0.002
0.490
1275
0.105
0.006
0.335
7.500
0.003
0.048

1.074
0.060
0.015
0.003
0.430
0.560
0.045
0.0062
0.210
7.050
0.015
0.044
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Table 4. The results of RI(Reliability Index) for calibration and verification of the QUALZE model

on the Yongsan nver

Parameters
DO BOD NHz-N NOs-N DIS-P

Dry season 135 141 1.36 1.78 1.70

calibration | Low flow season 1.29 157 203 1.17 183

Average flow season 1.28 1.42 151 1.36 2.66

Dry season 1.60 153 269 1.53 177

verification | Low flow season 1.52 1.88 227 1.30 17

Average flow season 147 1.39 165 1.54 1.82
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Table 6. Prediction of water quality in the year of 2001 and 2006 with and without publicly owned

treatment works(POTWSs) plans on the Yongsan river

(unit : mg/1)
water Dry season Low flow season Average flow season
e B B S T o o

. 2001 1048 841 808 89 | 716 581 5664 620 | 599 48 473 518

v 2006|118 950 916 1017 | 806 652 635 658 | 675 540 533 583

HoD ) 2001 (1200 965 921 1028 | 826 669 644 713 | 692 533 H08  H&0
without 2006 1433 1141 108 1221 | 987 791 762 847 | 825 638 601 6K

) 2001 | 634 718 Te 706 | 429 483 50 477 | 359 406 437 401

o 0061 671 816 868 V8 | 472 554 5% L4l | 3% 466 L0l 4K

TR _ 2001 | 1613 1353 1363 1443 | 1136 928 942 1002 | 94 780 791 842
without 2006 | 2685 2147 2121 2318 | 1872 1463 1457 1597 | 1572 1229 1224 1342

_ 2000 053 020 049 051 | 036 034 033 034 | 030 028 028 025

with 2006 062 053 058 059 | 041 039 038 039 | 034 032 032 033

r ) 2001 08 069 067 072 1 055 047 046 049 | 046 039 038 041
without 2006] 093 078 076 082 [ 064 053 052 056 [ 053 044 0 047
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Fig. 9. Prediction of BOD concentration in the year of 2001 and 2006 with and without publicly
owned treatment works(POTWs) on the Yongsan river
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Fig. 10. Prediction of T-N concentration in the year of 2001 and 2006 with and without publicly
owned treatment works(POTWs) on the Yongsan river
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Fig. 11. Prediction of T-P concentration in the year of 2001 and 2006 with and without publicly
owned treatment works(POTWs) on the Yongsan river
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