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Estimating BOD, CDO and TOC Hydrologic Flux in Nakdong River Basin
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Abstract : This study presents a constituent load estimating procedure that can be operated with the present Korean TMDL moni-
toring system. The modified TANK model is used as a daily river flow simulation model whose parameters are estimated from
8-day intervals flow data. Constituent loads are estimated with the 7-parameter log linear model whose parameters are estimated
by the minimum variance unbiased estimator. Results from Nakdong river basin reveals that the proposed procedure provides satis-
factory TOC and BOD load estimates. As an application, a representative load duration curve is derived for working out a way
to represent the overall hydrologic flux of BOD, COD and TOC at Nakdong river basin. The present water quality can be checked
stochastically by Load Duration Curve through this study and presented visually.
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Fig. 1. Subbasins for TANK—Nakdong river model.
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Fig. 3. Box plot of the observation data in Nakdong river.
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Table 1. The values of TANK &% and NSC for unit watershed 1* . i . i simulated

Unit watershed R’ | NSC |Unit watershed] R® | NSC & ., T messured
NakbonA  ]0.8619]0.8010] GeumhoA |0.9063]0.7143 3 ‘UZMP*R«“WM 1
NakbonB  [0.7339/0.7295] GeumhoB |0.9036|0.5862 ° o , _ , ,

Andong—Dam [0.4151[0.3232| GeumhoC |0.9418(0.9369 0 500 ‘(E';E; Nakbofcg 2000 2500
BanbyeonA |0.9800(0.6692( NakbonG |0.8786|0.8427 . —
YongjeonA |0.9459]0.7533] HoicheonA |0.8173]0.7784 " gy ' ' Y |+ measued
Imha—Dam |0.7183|0.6665|| HwanggangA |0.9354|0.7652 gm’ il J

KilanA 0.7858|0.7041|Hapcheon—Dam| 0.8607 |0.8587 o " .

BanbyeonB |0.9561[0.9179| HwanggangB |0.9195(0.8584 0 0 1000 1600 2000 2500
(b) Nakbon I

Fig. 4. Result of river flow simulation.

MicheonA ]0.9928(0.9647| NakbonH 0.9661(0.9638
NakbonC [0.9038[0.8446| NamgangA |0.9689|0.7449
NaeseongA [0.8897]0.8397| NamgangB [0.9659]0.8288
NaeseongB [0.7554]0.7218|[Namgang—Dam|0.8156|0.8145
GeumcheonA [0.7162(0.7143|| NamgangC |0.5812]0.5325
YeonggangA |0.6539(0.6519|f NamgangD |0.7313(0.6099
TanA 0.6638(0.6496| NamgangE [0.7617]0.6480
ByeongseongA|0.8724]0.8631 Nakbonl 0.9696|0.9677
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A5 R?$F Nash 599 o]a] 1okel #15=¢1 NSC (Nash-
Sutcliffe Coefficient)E &3l A Ro4th 21 A7E Table 1
ol 543}311:} Ao A4 R =0.8498, NSC=

WecheonA 0.9752[0.6718] NakbonJ  |0.9692|0.9688 0.78960.% ot/ #SFFARE At A&s &
WecheonB |0.8982[0.8976] MilyangA  [0.68400.5010 = At Fig. 40l S Do} 9 19] F3Re] A3k A
NakbonD [0.9173[0.9165] MilyangB |0.86630.8481 ST
KamcheonA [0.9285[0.9210] NakbonK  [0.9051[0.9039 TE5E 2 o83l & 103 S A5
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Table 2. The values of MVUE R? for unit watershed in case of BOD, COD and TOC

Unit watershed BOD COD TOC Unit watershed BOD COD TOC
NakbonA 0.7702 0.8911 0.9164 GeumhoA 0.8859 0.9706 0.9689
NakbonB 0.9173 0.9754 0.9740 GeumhoB 0.9359 0.9725 0.9859

BanbyeonA 0.9338 0.9864 0.8699 GeumhoC 0.8180 0.9524 0.9486
BanbyeonB 0.9604 0.9902 0.9898 NakbonG 0.8832 0.9679 0.9569
YongjeonA 0.9055 0.9784 0.9749 HoicheonA 0.8693 0.9678 0.9701
KilanA 0.9350 0.9853 0.9847 HwanggangA 0.8700 0.9414 0.9586
MicheonA 0.9460 0.9882 0.9853 HwanggangB 0.8213 0.9710 0.9511
NakbonC 0.8311 0.9742 0.9580 NakbonH 0.8475 0.9565 0.9437
NaeseongA 0.8256 0.9569 0.9472 NamgangA 0.8366 0.9602 0.9676
NaeseongB 0.8145 0.9587 0.9362 NamgangB 0.8937 0.9769 0.9696
GeumcheonA 0.9065 0.9640 0.9603 NamgangC 0.9297 0.9789 0.9595
YonggangA 0.8478 0.9508 0.9422 NamgangD 0.9079 0.9666 0.9672
TanA 0.8460 0.9483 0.9244 NamgangE 0.8639 0.9431 0.9532

ByeongseongA 0.8756 0.9647 0.9662 Nakbonl 0.8912 0.9738 0.9523
WicheonA 0.9439 0.9788 0.9888 NakbonJ 0.8964 0.9694 0.9609
WicheonB 0.9099 0.9757 0.9752 MilyangA 0.9188 0.9851 0.9836
NakbonD 0.8285 0.9660 0.9551 MilyangB 0.7941 0.9463 0.9421

KamcheonA 0.8140 0.9371 0.9458 NakbonK 0.8971 0.9746 0.9676
NakbonE 0.8586 0.9628 0.9360 NakbonL 0.8869 0.9730 0.9694
NakbonF 0.8715 0.9670 0.9405 NakbonM 0.9694 0.9919 0.9939
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