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Water Quality Modeling for Gokgyochun by QUAL2E and QUAL2K
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This study is performed to increase the accuracy of the water quality modeling. Two water quality models
such as QUAL2E and QUAL2K (or Q2K) are applied to simulate the water quality of Gokgyochun. The sim-
ulation results of both QUAL2E and Q2K show generally similar ranges of error although the differences of
internal reaction mechanism of both models cause insignificant disagreement. In the Q2K model, BOD variable
can be divided CBOD (cs) and CBOD (cf), that is, CBOD (cs) is increased by degradation of detritus and fast
reacting CBOD (cf) is increased by hydrolysis of CBOD (cs). In addition, a decrease in concentration of CBOD
caused by denitrification is considered in Q2K differently in QUALZ2E. For the calculation of nitrogen con-
centration, QUAL2E simulates four different types of nitrogens such as ammonia, nitrite, nitrate, and organic
nitrogen, but Q2K three different types of nitrogens except nitrite. Also, Q2K model include attached bottom
algae for the simulation of phosphorus concentration. These differences of reaction mechanism between two
models represent different simulation results. In conclusion, it is advisable to use more than two models simul-
taneously for the stream water quality modeling and Q2K model is recommendable to apply after due con-
sideration of extensive reaction mechanisms and user-friendly model interface.
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Fig. 1. System segmentation with locations of pollutior
sources along the Gokgyochun.
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Fig. 2. Monitoring stations along Gokgyochun for water
quality simulation.
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Table 1. BOD concentrations at calibration station

BOD(mgL)
CS-1 Jangjaechun(W-2)” 8.9
CS-2 Chunanchun(W-4)* 8.6
CS-3 Gokgyochun(W-8)1? 4.4
CS-4 Gokgyochun(W-10)1? 43
CS-5 Gokgyochun(W-13)19 4.6

Remark: CS=Calibration Station
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Fig. 3. Calibration of BOD in Gokgyochun by QUAL2E
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Table 2. Reaction coefficients of water quality for QUAL2E

Definition Range" Range? Adopted values
. Reaeration Model - - 0O'Connor-Dobbins
DO Reaction .
Temp correction - - 1.024
. BOD Decay (1/day) 0~10 0.02~3.4 0.02
BOD Reaction BOD Settling (1/day) 0~10 -0.36~0.36 0.01

Remark: 1) USEPA, QUAL2E Windows Interface User's Guide, 1995; 2) USEPA, The Enhanced Stream Water Quality
Models QUAL2E and QUAL2E-UNCAS : Documentation and User's Manual, 1987.
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Table 3. BOD concentrations for simulation results
Distance QUAL2E Q2K Remark Comparizon of results

0.0 12.37 12.38
1.0 5.47 5.47
2.0 6.59 6.60
3.0 7.33 7.35
4.0 7.86 7.88
45 8.07 8.10 Point-1
5.0 895 898 <Simulation results between QUAL2E and Q2K>
6.0 7.39 741
6.5 7.39 7.40 Point-2 - ua| aea| ERE]|
7.0 7.38 7.40 1

Inflow of
75 6.54 656 Gokgyochun 3"
80 6.54 6.55 g il

Inflow of 4
9.0 6.50 6.52 Maegokchun 0 |
10.0 6.49 6.51 00 20 40 60 80 100 120 140 160 180 200 22.0 240 260 280 30.0 32.0
11.0 5.29 53p  langieong ==l e | e

T/C
. BOD &tztT

12.0 5.25 5.28 Point-3
12,5 496 4.99 oﬁ?ﬁzcﬁin )
13.0 4.96 4.98 :
14.0 494 4.98 10
15.0 4.93 4.97 .
16.0 493 4.96 Ch

Inflow of 6
16.5 4.96 5.00 Onchunchun
17.0 5.09 5.14 4

Inflow of
175 5.08 5.13 Omokehun 2 . : . " " ”
18.0 5.08 5.12 Point-4 e
19.0 5.07 5.12
20.0 5.06 5.11
21.0 5.04 5.11
22.0 5.03 5.10
23.0 5.02 5.10
24.0 5.02 5.10
25.0 5.01 5.09 Simulation Measure- Error range(%)
26.0 5.00 5.09 QUAL2E Q2K ment QUAL2E Q2K
27.0 4.99 5.08 Point-1 8.07 8.10 8.90 9.33% 9.03%
28.0 4.98 5.08 Point-2 7.39 7.40 8.60 14.10% 13.94%
29.0 497 5.07 Point-3 5.25 5.28 4.40 19.24% 19.94%
29.5 4.96 5.07 Point-5 Point-4 5.08 5.12 4.30 18.03% 19.14%
30.0 4.96 5.07 Point-5 4.96 5.07 4.60 7.89% 10.27%
310 495 507  mlow of o age 615 6.19 616  13.72%  14.46%
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Table 4. T-N concentrations for simulation results
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Distance QUAL2E Q2K Remark Comparizon of results
0.0 9.072 9.136
1.0 12714 12779
2.0 11.870  11.979
3.0 11304  11.444
4.0 10.897 11.062 <Simulation results between QUAL2E and Q2K>
45 10.734 10908  Point-1
5.0 10590  10.774
6.0 10257 10.370 ? [zme] aea] EEE] |
6.5 10245 10370  Point-2 16
7.0 10226 10.370 . [“‘w
Inflow of E
75 9.115 9244 kevochun % .
8.0 9.105 9.244 \
Inflow of
9.0 9‘067 9‘223 MaegOkChu'n 00.0 2,6 4,6 6.6 8.‘0 10.0 12.0 14.0 16.0 18‘.0 20.0 22.0 24.0 26‘.0 28.0 30.0 32‘.0
10.0 9.048 9.223 . o | i
Tangjeon
11.0 8.545 8.707 Tg]/c g .
12.0 8.464 8.645 Point-3
14
125 7.999 8.173 Og;ﬂaivgcﬁin 3
13.0 7.991 8.173 .
14.0 7.975 8.172
15.0 7.959 8.172 "
16.0 7.944 8.171 S0
Inflow of
165 7916 8143 (i ’
17.0 8.736 8.359 ?
Inflow of 7
175 8.684 8320 i 6
18.0 8.675 8.320 Point-4 7 s 9 wooowm o B om
19.0 8657 8320 e
20.0 8.639 8.320
21.0 8.622 8.320
22.0 8.605 8.320
23.0 8.588 8.320
24.0 8.571 8.320
25.0 8.554 8.320 Simulation Measure- Error range(%)
26.0 8.538 8.320 QUAL?E Q2K ment QUAL2E Q2K
27.0 8.522 8.320 Point-1  10.734  10.908 8010  3401%  36.19%
28.0 8.505 8.320 Point-2  10.245  10.370 9.018 13.61%  14.99%
29.0 8.490 8.320 Point-3 8.464 8.645 8.046 5.20% 7.45%
29.5 8.482 8.320 Point5  Point-4  8.675 8.320 7.833 10.74%  6.22%
30.0 8.474 8.319 Point-5  8.482 8.320 8.125 4.39% 2.39%
31.0 8.459 g319 Inflow of oo ge  9.320 9313 8206  1359%  13.45%
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Table 5. Chl-a concentrations for simulation results
Distance QUAL2E Q2K Remark Comparizon of results

0.0 4.87 5.80
1.0 4.25 4.70
2.0 4.13 491
3.0 4.07 5.04
4.0 4.04 513 <Simulation results between QUAL2E and Q2K>
4.5 4.03 5.17 Point-1
5.0 4.04 5.20
6.0 7.02 7.37 © [zma] e
6.5 7.00 737 Point-2 ;
7.0 6.97 7.36 _ f

Inflow of g §iﬁﬁﬁj
7.5 6.23 6.58 Gokgyochum §4
8.0 6.22 6.57 ,

Inflow of
9.0 6‘19 6'56 MaegOkChurl 00.0 2.0 4.‘0 6.0 8.6 10‘.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32‘.0
10.0 6.16 6.54 S o .

Tangjeong
11.0 5.72 6.04 T/C —
12.0 5.72 6.02 Point-3

8.0

125 5.67 5.94 og;ﬂai‘gcﬁin _
13.0 5.67 5.93 70
14.0 5.67 5.92
15.0 5.66 591 60
16.0 5.66 5.89 )

Inflow of 5.0
16.5 5.68 5.90 Onchunchun
17.0 558 5.78 ,

Inflow of
175 5.58 5.77 Omokchun
18.0 5.58 5.76 Point-4 10 40 50 60 70 80
19.0 5.58 5.75 e
20.0 5.59 5.74
21.0 5.59 5.73
22.0 5.60 5.72
23.0 5.60 5.71
24.0 5.61 5.69
25.0 5.61 5.68 Simulation Measure- Error range(%)
26.0 5.62 5.67 QUAL2E Q2K ment QUAL2E Q2K
27.0 5.62 5.66 Point-1 4.03 5.17
28.0 5.63 5.65 Point-2 7.00 7.37
29.0 5.63 5.64 Point-3 5.72 6.02 6.00 4.69% 0.30%
29.5 5.63 5.63 Point-5 Point-4 5.58 5.76 5.80 3.83% 0.65%
30.0 5.63 5.63 Point-5 5.63 5.63 5.70 1.19% 1.14%
31.0 5.64 562 nfow of ige 559 5.99 5.83 324%  0.70%
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