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Abstract

The objective of this study was to develop and apply a water quality simulation model for the evaluation of ungaged
watershed. The Modified WASPS5 consisted of three sub-models, LOAD-M, DYN-M, and EUT-M. LOAD-M, an empirical
model, estimates runoff loadings using point and non-point source data of villages. Daecheong Dam watershed was selected
for the research to calibrate, verify and application of Modified-WASP5. LOAD-M model was established using field data
collected from all items of water quality and water quantity gaging stations of the watersheds, and was applied to the ungauged
watersheds, taking the watershed properties under consideration. The result of water quality simulation using Modified-
WASP5 shows that the observed BOD data of Yongpo and Daechong Dam in 1999 were 0.8 mg/L and 1.0 mg/L, and
simulated data were 0.9 mg/L and 0.9 mg/L, respectively. In case of 1999, average BOD concentrations were 0.8 mg/L and 1.0
mg/L. Simulated concentration showed 1.1 mg/L and 1.5 mg/L, respectively. Generally, the simulation results were in good
agreement with the observed data. This study was focused on formulating an integrated model for evaluating ungauged
watersheds. Even though simulation results varied slightly due to limited availability of data, the model developed in this study
would be a useful tool for the assessment and management of ungauged watersheds.
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Fig. 1. The geography of Daecheong dam watershed.

222, 7|MXIE

ARG T dAEFTLY F AFES 1997d
1,765 mm, 19983 2,070 mm, 19993 1,455 mmZE el
o, 1998 Z4ES 1999dx ) 615 mm FE ¢ B

22 Yewth 45EY £Xs 5€95H 8974 HF
Hoj 1997\ 72%, 1998 67%, 1999 50%E YEFS
H, 1998do] € Hxpt 7 FHow, HE FoE A%t

2 7~9¥49 ATl FWE BHATHIIEA, 1997,
1998, 1999).

223. 293 U Ce

A 29 de FAE, EXOlE, HAHY AR, o
FAYZ, AT 2 F4 dFeE FESY FEHEE FY
ShAAL(REH, 2000), S & ATt o= 79
o2 WEHEA BAEET BEdede A7AGt 9T
713 E2 O Ex ATt dolstez, FFY oH9EH
Y 71E LG (BEF, 1995 A& g
e ARdE A

224. | XI=

FEAss 44T 4T F¥oH, fE¥AREAR,
1997, 1998, 1999) ¥ FEAEIN(FHFFALITAL 1997,
1998, 1999)0 4 =Z F+EH AEE AMESAT T F

de&s HA-E, s-dFAdF 3
t 598 FAYE, FFFEY 4 fFFol EFA AL
AFEE T FEAE 5 19989 AEE
gatden, 19973 % 19999 AFE= 2 A
AHE-E AT

1997 Y APHF YT 965 m¥s, 1998 143.4
m’/s, 19999 87.7 m¥sz Uely, 1 d9 ZFeT =9y
3 #Ho] JE Aoz ddhdth 19973 UFY A¥d
WE 2 HASLTFL 917 m¥s, 1998 134.7 m¥s, 19994
88.8 m¥solx, iAW AFHF F9= 1997 66.0 m, 1998
3 75.0 m, 199951 73.0 mzZ HE34TH

4
Oﬁ

225. &8 X2
AT ARE BAR 2PY FAolH, BPAgel 94
2 529 ABES AR THE A, 1997, 1998a, 1999a).

FAAZ F 19989 AEE 2P BAF AL
19973 2 1999 AEE R HF 47 AHEHUH

SXAA 19973 A¥F BODE 0.9 mg/L, 19983 0.8
mg/L, 1999 0.8 mg/LoleH, S AXHE 1997d
AgF BODE 1.3 mg/l, 19983 1.1 mg/L, 199993 1.1
mg/Lollem, F AF9 19999 TN HF2 47 2.38
mg/L, 1.59 mg/L, 1999d TP H#FS Z7 0.041 mglL,
0.015 mg/LE YEbgT}

2.26. St= M
rﬂfét“ F99 FHEF 77 HHF HE2 AT 160
s 71 490 molfleH, t¥d ¥ 800 m F=
=2 Z%ﬂ?i AL AT 21 m, 5 77 310
mo]1.o.m, rH?é A B2 430 m AEZ AT

3. Zut H 1H

31. 8o BN U H=

311 1Elel 7y
T8¢ Z7le dFEE /99 skHFL 2 S0
Fig. 23} Zo] 2 kmZ F58A Egsden, U3y
do BE 7k 1267], 49xA F7F 376709 73%}
= o}%t}. ARAAE 289 130 289 89X
o, stRAAE A 248 @HRAH 1A-
Fig. 2014 &1, F32&= E34
o= FEIIA %

[t n%

3
FOHEP(LOAD-M)2 &9 F4F, EA S, HIA

Joumal of Korean Society on Water Quality, Vol. 24, No. 1, 2008



Iwaterworks<|
lindustry<|

Pumgokl

462

463
CGukjeon

464 | Pumgok?2

Discharge <| 502

126
CDam?2
QDaecheong

125

Dam9| 459 | 460 [ 461

124

458 | 457 |Dam8

Dam7 | 455

123

456

% Iwaterworks
lindustry

122

454

121

N 451 .
Dam6 |45() |C]ungri| 452 | 453

120
CDaecheong

449

—Iweir

448

119

118

117

116
CDam5

Whoiin2
447

115

446 | 445 | 444

114

439

I
Damb Ipumping

113

112

111

438 |Dam4

437

110
CDam6

DOkl:heon

109

436 |Dam3

[ [429] 430 [ 431 [432

108

107

106

105

104

103

Ip%lmping

102

415 | 414 |Dam?2

101
CDam4

100

99

Daml [ 413

98

97

96

95

6Keum5| 412

9

93

6Keum6] 411

92
CUsan

91

Fig. 2.

2l AAE, o deAeE, AT,
HEdd S ol &ste] d()E W=

ANE MErge FAVEANY ASHGReS v

—

wste] T3 A a9 AEfdEs 99 5
B 7%, WA 59 BANCEREY P FoRte I
AAFE 2/ 548 At HAE 3F L9l
A& g ozN, faRstds THT

3121, &l

HEotde At g da(RE T, 1999h) S &

NEAE FY B R

sh=Eargsta|x| H243A F15, 2008

Segmentation of Daecheong dam watershed for modeling.
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Table 1. Regression analysis of the runoff ratio by items
) Relative Regression coefficients
Item Regression
error(%) a B ¥ 5
= qAP 146 1.09690 -0.21700
R = aQ” -28.8 0.15508 0.04811
BOD R = a(Q/A) -38.4 4.27740 0.73410
R = aA"Q” 7.6 7.27060 -0.78030 0.64160
R = (aA’+yQ%) -17.4 1.61662 -0.31336 0.00004 1.65432
R = aAP 9.3 9.11254 -0.20954
R = aQ” -47.8 2.52067 0.03474
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R = aAPQ® 1.4 135.68566 -1.02018 0.88040
R = (aAP+yQ?) -28.0 16.11012 -0.35472 0.01105 1.05812
R = aA” 338 0.03127 -0.07230
R = aQ” -0.7 0.03359 0.00467
T-P R = a(Q/A) -24.8 0.15701 0.41337
R = aAPQ¥ 18.2 0.32000 -0.03500 0.03000
R = (aAP+y0Q% -29.5 233.16698 -0.00007 -233.05821 -0.00006

*Remarks : R = La / Lg
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Table 2. Regression coefficients of runoff ratio in Daecheong dam watershed
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Fig. 3. Comparison of observed and calculated runoff loadings
of BOD, TN and TP in Daecheong dam watershed.
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Table 3. Reaction coefficient of water quality model (Unit : day'l)
Name of reaction Adapted values in models
coefficient (I1SC) EUTRO5 model EUT-M model

Nitrification (11) 0.09-0.13 0.001~0.100 (0.067)

Denitrification (21) 0.001~0.025 (0.018)

Chl-a Growth (41) 0.5-2.5 0.001~2.500 (1.600)

Deoxygenation (71) 0.16-0.25 0.001~0.150 (0.087)

Reaeration (82) 0.001~2.500 (1.900)

ON Mineralization (91) 0.075 0.001~0.050 (0.035)

OP Mineralization (100) 0.001~0.050 (0.035)

*Remarks : 1. ISC = Integer of System Constant
2. () = average value
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