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Abstract

Detailed flow analysisin river is essential to increase the accuracy of water quality simulation since flow variation depends on
many factors such as cross sections, channel slopes, and bed materials. In the QUAL 2E stream water quality simulation model,
the hydraulic coefficients are assigned to the reach that is collection of computational element using the hydraulic coefficient.
This study developed a module that can incorporate the results of non-uniform flow analysis and assign such information to
each individual element. Model application focused on the upstream of the Hoengseong reservoir including the reservoir
where significant flow change is expected. Comparing with original QUALZ2E model the developed module improved the
result of water quality simulation without considering the relation of flow velocity and flow depth in terms of flow rates.
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Table 1. Flood events of Kyechun watershed AsE olgstd A Wl i dALHE Fstd #
Maeil stage station Simulation AT a, b, a, BF ’1‘1‘;{513}93\‘—4' Z FEE il';g%
Flood event Max. stage | Max. discharge | () FHAFE= Table 33 2t} HolA HE upe} Zo] A
(m) (cms) g AFHE V1FeR EE FFAFE T 8 REH
Jul. 22, 2003 | 18850 24380 37 S99 W G uol s2e 9io] IHAF L
Aug.27, 2003 |  188.83 342.35 23 A= AL Folg & g
Sep. 7, 2003 188.80 332.32 2% QUALZE RE9 o8 7tx #AFEE 7ted 7V F
. 12,2004 | 189.45 58245 54 adBog oA 3 9= DO BODS| u= wjd
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Fig. 4. Stage comparison of simulation results.
Table 2. Events for water qudity simulation
Maeil stage station
Event - — : Ref.
Discharge (cms) Stage (m) Temp. (°C) O (mglL) BOD (mg/L)
Sep. 5, 2003 36.35 1.09 187 9.40 1.0 -
Calibration
Nov. 7, 2003 0.97 0.65 10.6 10.80 14
Sep. 2, 2003 56.14 115 184 9.38 0.6
Dec.16, 2003 121 0.57 16 9.78 0.7
Jul, 7, 2004 32.63 0.98 18.6 7.23 11 Verification
Sep.23, 2004 9.091 09 19.9 7.18 0.3
Oct.23, 2004 3.02 0.77 13.7 11.89 12

Table 3. Discharge coefficients for research area

Table 4. Reaction coefficients for research area

Reach number a b a 8 Reach number K1 K3 Ky

1 0.5568 0.2598 0.3319 0.4538 1 0.570 -0.100 3.200

2 12615 | 0.1889 0.1784 | 0.4955 2 0.338 0.330 1.001

3 0.1532 0.5207 0.9314 | 0.3058 3 0.338 0.330 1.001

4 0.6167 0.2532 0.1782 0.5153 4 0.215 -0.270 2.045

5 0.3613 0.3506 0.2652 0.4138 5 0.107 -0.119 1.958

6 0.1981 0.4048 0.2805 | 0.3739 6 0.155 -0.180 0.715

7 0.3518 0.3042 0.186 0.4348 7 0.080 -0.100 0.415

8 0.0019 0.9777 4.6836 0.0474 8 0.040 -0.040 0.415

9 0.00001 | 1.4792 15.646 0.0001 9 0.040 -0.040 0.315

10 0.00002 | 1.4467 24946 | 0.00003 10 0.040 -0.040 0.315
FEo U3 HHsE AAsHTE A3 FF 2 Broyden, o] F2 FTFE nA= Ky, K, Keoll that AFuSAFE
Fletcher, Goldfarb @ Shanno So] &3 HHs L1 Table 49} o] =&t 714 K& SALAFTS
91 BFGS 7|H(Z&A 5, 1996)& ©|&3tel DO BOD 9usly, Ky FAo = I3 BODY <£4AE, Kelle 3

S
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Fig. 5. Smulation result for Sep. 5, 2003.
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Fig. 6. Simulation result for Nov. 7, 2003.
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Table 6. Simulation conditions for study area of nonuniform flow anaysis

Reach No. ks ks ks Water-Quality reaction coefficient Hydraulic reaction
No. - Reference

1 0.570 -0.100 3.200 (K1, ks, Ka) coefficient
2 0.338 0.330 1.001
3 0.338 0.330 1.091 1 Orig. Coeff. (Table 4) a, b, a, g w/o HD-CF1
4 0.215 -0.270 2.045
5 0.107 -0.119 1.958 2 New Coeff. (Table 5) a, b, a, 8 w/o HD-CF2
6 0.155 -0.180 0.715
7 0155 | -0180 | 0415 3 Orig. Coeff. (Table 4) Res”f'lt of ”(;'”U'f“m w/ HD-CF1
8 0155 | -0.180 | 0415 oW analysis
9 0.155 -0.180 0.315 4 New Coeff. (Table 5) Result of nonuqlform w/ HD-CF2
10 0.155 -0.180 0.315 flow analysis
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