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Water Quality Simulation in a Dam Regulated River using an Unsteady Model
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Abstract

Mathematical models can be used to evaluate the effects of operational alternatives of
dam on the downstream aquatic environment. An unsteady, one-dimensional water
quality model, CE-QUAL-RIV1 was calibrated and validated in Geum river as a sub
model for the realtime water management system in the basin. The main usage of the
model within the system is to predict the effects of flow regulation by Daecheong
Dam on the downstream water quality. The validated model was then used to
simulate dynamic water quality changes at several key stations responding to different
scenarios of reservoir releases under a hypothetical spill condition. The model showed
fairly good performance in the simulation of hydrodynamic and mass transport
processes under highly unsteady conditions.

I.4 &

ol o3 zdHE AN A FHRFAFFY FHE B0l 357 3H &
2ot At E 2 F &9 ZIYe] ¥ Hedth dFEHLe o MY 49
2E 2 Y3ly) 98 1319 v F A ) (unsteady state) 35 AR¥Q CE-QUAL-RIVI &
BE :173"|"7'ﬂ°“)"] A -HSstn o HFF Hsle 4 3 £AEsE 2o 9433
=g ot

o As 2 3y
H HFF st & 3F HFAHE T FABAAHAMY FAUIE 230 9
¢ FARYPo R ulFHINA AL CE-QUAL-RIV1(1995)3 AAstEch RIVI 28 e
FEYEEL 1Y Bl4Y St Venant 94 2 FF WAAL 44 L3138 S@dxEHo
2 g FAREL L9EAY “é"é_]-w“?‘]"‘"ﬂ el ol AHT F HFAH Aol
F333 F=E3E 33 gy oz HAMShE Hollys) Preissmane] 43 %3 & 83}
‘4, Q’ﬂ'*&% S3H FPFNEYCE 45 Thomas algorithmo. 2 3|& T3t} =2
Bo g8E &%, £&44, CBOD, Org-N, NH:-N, NOs-N, Org-P, POsP, %3}, &, d
"J‘E“E" oy, 2HF4 —?*3"354 W3 gE XY AF3E AHA 2 9 &
Y FidL BEF _‘,} 2est7] A H HiE 2o
2o T H R B A5 EY dFgo] Ay, YATE T 2LE8EA &
Abarel Aol e ‘é"J-rﬂl‘—H WA SR(NY 23AY ~ 27 F5)E AP
. 3td e dhAdgE A W WA dPAL 2R ) JZ A
AUZIEA YN ZHF H GEAEE AP E duE ¥ - FYssly ?JQX}E—‘
ATty AA 13047kme] BEF 5 E 56709 =23 FAYod, AsE 78
T3 AFAFAF] 98 23 £ AEE 34

20039 =EEE3 SedHd =F3 (20033 119 19)

-515-



m 23 92 13

31 239 B3 @ HP

FAs o] BASE wifASsE 357) Aol i FEd wet wisiwert g
uZE £42 98] CBOD, OrgN, NHs-N, NO:-N, Org-P, PO,PE %o FEoa NF
e, #AE F8 v/hEFE v ZE B3 Table 13 Zo] AA3PY U=
4L A3t Jetd £ UAY, w29 Aoig sl i £4S Hs w2 W
3 &S AR vuddd. 9= £423% AKNH ADNE NH;9 NOs9o sxd & o
& vAY, BFE TS oiEs gl dE FFo] A JEbtHFig. 1).

2002'd 99l AT EFY FLAFAX 45T (N8E ZAZBOE o83l F
AR 274X 2 ujHFE BT FURES FYYHE FSAN F
2E FYP3td FA AL JES AT BEZEAR] HrtE A BE AIS
SLAHRMSE)E AME-3l4t WA= £4& 53 A3Y wibsE 2YE Ade AK],
AKN, ADN, KPSET, KPDK7} 2}2+ 0.08, 0.1, 0.1, 0.05, 0.04% W =ejgto] AZgto] 7b%
A3 2Ee gid sty ¢ £3E 8l & Rt AR JEo,
NHse A&X By i £ RYHE ZFE et thFig. 2). ol NHs¢ 2Absia
ol &3 pH Fo| V7§ v, o)o] g YZPAR Y JHE/ HojA7] HEY A
o2 AlREY. 3 AR FAWE 2R Eort AZd AE LAY U] .

- -
o N

NH3-N (mgiL)
(-]
-]
NH3-N (mgiL)
(-]
&

6 I .- AKN=0.3(default) S 06 I' . ADN=02
04 I e AKN=02 thy 5 e 04 I .. ADN=0.1(default)
&, 02

~&-- AKN=0.1 —6—ADN=0.0

d
°

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Distance from Dam (Km) Distance from Dam (Km)

Fig. 1 Model sensitivity on NHs-N concentrations from AKN and ADN perturbations
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Fig. 2 Model calibration results using field data observed on September, 2002
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Fig. 3 Model verification results using field data observed on October, 2002.

33 7 FAAI BoEY
Y WFF gE FAHY FEARYE FAANLE PRI SR F, FHA A
g steFeAe e nFer FAY vt AR 87 EFRE Fdste AL S

2039 §xE 3 hedEd =83 (20033 11€ 1)

-517-



Rem, 9 WFF F7)) BE F277e AL Azle] B BOD yEWsE 2o
Ak 29 717 20024 9WIYEE 9Y0YAAE Bt AR BAe HHP
& 9939 XA 9949 1A74A] AN B 620,000 m/secolFom A HRE 7
% BRE $95%E #3713 BOD BESEE 55 mg/LE ANTUD. Lejdn 2
Aol BOD $E& 30 mg/LolatZ W37) JME BOoZRE 200mse) 27} W5
b gestgnh FolA FURE A R AS, 9949 94 A0 Radx o) He) BOD
AnETE 57 mg/LE UEhRTh wHF 271¢0) wel BODS AREEE 248 7
23900, EBARE 3 WaAE AL BT

7 —+ Ocms 7 -—4+ 0Ocms

6 | Bueo — 4100 cms g | Kanoknung — +100 cms
25 I H — +200 cms 55 —*+200 cms
B4l . 3000 E,, / \ —+300 cms
i : i: s

L 2L
1+ v 1}
0 b— e i e ——

901 902 903 9-04 905 9-06 907 9-08 9-09 9-10 9-01 9-02 9-03 904 9-05 9-06 9-07 908 909 5-10
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
Time Time

Fig. 4 Simulated BOD pollutographs under various dam outflows at the key stations
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Fig. 5 Simulated BOD profiles along the Geum river under various dam outflows
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