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Application of QUAL2E Model to Water Quality
Prediction of the Nam river
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Abstract

This research was conducted to apply the QUAL2E model to be adopted to the Nam river
under current water quality conditions. The survey area of total 60 Km was divided into five
reaches. Each reach was then subdivided into the uniform computational elements of 15 Km. )
Based on the stream characteristics, nine sampling stations consisting of six at main streams and
three at tributaries were selected. The field data were obtained from the selected stations twice
during October of 1991 and May of 1992, which represented the cold weather and 1ow flow, also
the warm weather and low flow condltlons, respectively. As the results of sen51t1v1ty analySIS of
the model, the important parameters were the rates of BOD decay, Org-N ox:datlon NH;-N
oxidation, Org-P decay. The calibrated and verified results by QUAL2E model were correlatlon
coefficient of 045~0.94.

The results displayed a good agreement between the variables of the field measurements and
_the model simulations, indicating a potential use of the QUAL2E model for the water quélity

assessment in the Nam River.
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Fig. 1. Location of samplings.
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Fig. 2. Diagram of computational elements,
reaches and sampling station
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Fig. 3. Major constituent interactions
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Table 1. Analytical data for the water quality assessment for water samples collected from each

station

Time  Flow St.  Temp. DO BOD Org-N NH;-N NO;-N NO;j-N Org-P PO;“P Chla

(m¥/s) °C) ( mg/1 ) (mg/m®)
29.2 1 18.0 6.01 3.06 1.94 0.35 0.044 0.76 0.106 0.020 7.60
2 185 7.92 2.62 1.83 0.29 0.049 0.73 0.103  0.015 8.10
1991 3 19.0 8.85 212 1.69 0.19 0.035 0.76 0.079 0.022 8.20
October 4 20.0 9.56 2.07 1.54 0.10 0.030 0.79 0.077  0.032 8.00
5 19.0 9.87 2.16 1.56 0.08 0.032 0.77 0.077 0.030 8.30
6 19.0 9.80 2.20 1.56 0.07 0.030 0.77 0075 0.030 8.90
0.66 P-1 17.0 7.20 2.0 0.90 0026 0.011 0.46 0.08 0.002 5.60
1.74 P-2 18.0 8.30 15 ' 1.58 0.097 0.029 0.71 0.09 0.004 8.90
3.69 P-3 19.0 6.80 2.8 1.97 0391 0.032 1.04 ¢.12 0.007 109
33.3 1 19.0 7.10 3.56 1.71 0.30 0.050 0.41 0.060  0.003 6.60
2 19.5 7.40 3.46 1.65 0.28 0.042 0.41 0.054  0.005 8.30
1992 3 20.0 7.74 3.28 1.56 0.11 0.021 0.43 0.056  0.008 12.6
May 4 20.5 8.40 3.16 1.46 0.10 0.023 0.44 0.039 0.012 135
5 20.5 9.00 3.06 1.13 0.11 0.023 0.44 0.037 0.010 159
6 20.0 8.40 2.90 0.98 0.08 0.018 0.40 0.039 0.010 164
1.20 P-1 19.0 7.90 3.70 1.36 0.001 0.033 0.46 0.03 0.005 5.64
2.35 P-2 18.0 9.10 1.40 1.90 0.171  0.021 0.56 0.03 0.006 4.64
3.84 P-3 20.0 8.60 4.40 0.202  0.037 0.46 0.07 0.010 189

1.88




Table 2. Regional Climatic during the samp-

ling time
Climatic Data October '91  May '92
Cloudiness 0.8 0.6
(Fraction in tenths
of cloud cover)
Dry Bulb Temp.(°C) 14.0 15.0
Wet Bulb Temp.(°C) 12.0 14.0
Atmospheric 1015.9 1005.0
Pressure(mb)
Wind Speed(m?®/s) 12 14
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Table 3. Model predicted variables and correlation coefficient between observed and model calib-
rated values for data of 1991 in each station.

Parameter St DO BOD  OrgN NH;-N NO;-N NO;-N OrgP PO;*P  Chla
( mg/1 ) (mg/m%)
1 662 296 194 035 004 076 010 001 759
2 870 262 192 033 005 079 009 002 771
Model 3 903 220 187 030 004 08 008 003 821
S;‘l‘lzra‘ed 4 906 196 183 029 003 087 007 004 8.79
5 911 18 181 029 003 088 007 004 9.27
6 902 187 182 020 003 091 007 004 9.89
Correlation coef.(r=) 92.7 93.5 98.3 97.2 93.0 61.1 95.2 85.7 94.1
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Fig. 4. Simulation Results for BOD changes
due to the simulation of the headwa-
ter flow variation.

Table 4. Model verified and correlation coefficient between observed and model verified values for

data of 1992 in each station.

Parameter St DO BOD Org-N NH/-N NO;-N NO:;-N OrgP PO;%P Chla
( mg/l ) (mg/m®)
1 743 355 171 0.30 0.05 0.41 0.06 0.01 7.59
2 8.48 3.15 1.69 0.28 0.05 0.45 0.05 0.01 7.65
Model 3 8.54 2.69 1.66 0.25 0.04 051 0.04 0.02 7.89
S;'l;‘;ra‘ed 4 857 236 165 024 003 054 004 002 801
5 8.58 2.24 1.64 0.25 0.03 0.55 0.04 0.03 8.29
6 8.57 2.34 165 0.24 0.03 0.55 0.04 0.03 857
Correlation coef.(r=) 67.5 92.8 77.9 974 88.9 45.1 735 78.8 94.2
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Table 5. Present and predicted BOD loads in headwater of Nam River.'* ¥

BOD loads
Location Flow
Present After wastewater treatment
plant building
Jinju city 4853 kg/d 2100 kg/d 70000 m’/d
Sangpyoung 1185 kg/d 1185 kg/d 15401 m®/d

industrial complex

Average BOD concentration of Namgang Dam : 1.8 mg/l
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Fig. 5. Results for BOD changes due to the
simulation of the headwater flow and
load variation.
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