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Abstract

Temporal and spatial prediction of water quality provides the necessary
information to a project planning, design, and model optimizati on for water quality
management in a river system. In this study, the QUALII model is applied to the
Keum River system from the downstream of Dae-Chong dam to the Great Pak-Je bridge.

The advection-dispersion model of water quality based on the material balance
and the numerical solution method of the model are presented. The enhancement of
the model application is emphasiZed by comparing the observed and the simulated
values of 80D, DO, and water temperature. Through these processes, the water

guality states of the Keum River system are evaluated and the deoxigenation rate,

the reaeration rate, and Fair value are estimated. Also, the maintanance of the

target DO level with the control of the discharge from Dae-Chong dam is discussed.

E:3 =1
el A KE MEBeolgo) o BEMRY, ZMM AXEENS @ KEERE 938
TN, BE R BB O EagMtol 2EE RHE Bt & X e A#d
TRl M HBEHBAHA o2y WMIIARAMNe QUAL I Bl EHA e Aol
QUAL T 48l gy syl il Kol BBE ¥ M- oBERY WM ES
Rstdey IS w2 BODYDO W ke AlEdeledd MG e s
Wy Aol AL Rael IS FAY oledt MR L Esl SIIelAe MK

tlo

He #Estn, Rk Kl SR KN 2 AmRme @e fwsidt ey AT
B M@l R Lgtel: DOS MMl Held smisiao

AT REE BLEE(BERL) 4 8K8K THARE H%S
-159-



2 . dEmnw BT

2.1, EXxHFEKX (Material Balance and Mass Transport Equation)
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Fig, 1 Discretized Stream System (EPA,1981)
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2.2. XBE HBRX
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3) i (Water Temperature )
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Fig. 2 Discretization of Keum River System
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Table 5. Seasonal Variations of the Streamflow
Regime 1 (6.2-6.17) 2(7.14-7.31) 3(9.19-10.2)
Items Mean| Mean | Dijs- | Mean Mean |Dis- Mean | Mean Dis-
Depth) Velocity] Charge | Depth | Velocity] Charge | Depth | Velocity| Charge
Point (m) [(m/sec) |{m*/sed) (m) | (m/sec) | (m>/sec] (m) | (m/sec) {(m®/sec)
1 0.9 | 0.12 20.2 10.67° 0.1 8.5 1.24 {1 0.16 4.9
2 0.45 ] 0.18 2.9 10.42 0.15 }1.1 0.58 j 0.21 3.5
3 1.29 1 0.51 23.1 10.70 0.48 9.6 1.3 | 0.62 38.4
4 1.04 1 0.32 24.8 10.64 0.25 9.8 1.15 0.42 9.
5 0.28 | 0.36 6.5 10.22 0.3% 4.6 0.38 0.38 7.2
6 1.07 { 0.46 31.3 0.6 0.39 |14.4 1.28 | 0.50 48.3
7 0.70 | 0.29 37.7 10.67 0.24 16.0 0.32 0.32 57.3

*8*1Y &M EL g

Table 6. Regression Results of the Stream flow by Least Square Method

Measuring
point Mean Depth - Discharge Mean Velocity - Discharge
1 d = 0.264 Q 0.4% vV = 0.062 Q 0-250
z d = 0.404 Q 0.2m V=0.145 Q 0.2
3 d=0.246 Q 0.484 Vv =0.318Q 0.172
4 d = 0.250 Q 0.623 V=0.1100Q 0.3%0
5 d=0.041Q e v=0.230
6 d=0.117 Q 0626 V= 0.225Q 0-208
7 d = 0.403 Q 0.17¢ V=029 Q 0222
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Fig. 3(C) Computed and Dbserved Water Temperature (Regime 3)
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Fig.4(C) Deoxigenation Rate K1 and Reseration Rate K2 {Regime 3)
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Fig. 5(c) Computed and Observed BOD-DO Concentration (Regime 3)

Table 9. Stream Standard for BOD and DO Values RF : REHAK S E

s & I i B v v
A REK 28 | EREK 3 HABK2E
Bt rl:zkﬁzklﬁ K BEAA 2 [THREAK &M B
HE K EAK | & TRAEK ! B AKX
BOD 1 o183 3 ol 6 o} 3} 8 ol 3t 10 °1 8
DO 7.5 0% 5 ol 5 ol % 2004 2014
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Table 10. Fair Values for Reaches
Reach
1 2 3 4 5 6 7 8 g9 10
Regime
1 2.48 7.06 3.99 3.59 3.48 15.009.02 6.92 9.24 S8.24
2 3.05 6.5 4.9 4.8 4.6 25.% 12.55 10.55 7.93 7.93
3 1.% 7.3 3.29 2.88 2.9 18.%7.3%2 53 929 9.29
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