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Abstract

A method of estimating pollutant delivery ratios considering watershed physical and meteorological characteristics and flow
conditions using SWAT-K watershed model was described, and pollutant delivery characteristics during dry and rainy seasons,
for monthly and seasonally, and with flow regimes were investigated for the Chungju dam watershed. Delivery ratios for
sediment, T-N, and T-P showed higher values over 100% during dry and winter seasons with low pollutant loads and flows, and
showed relatively uniform ones under 100% during rainy and summer seasons with concentrated loads and flows. It was found
that mainly wet flows during summer seasons played very important rolesin investigating the delivery characteristics of total or
nonpoint pollutant loads, because more than 90% of total loads were influenced by nonpoint source, and discharged with the
flows. From the results, we could find out the delivery characteristics with various watershed and flow conditions which are
difficult to consider by actual measurement, and could get a foothold of estimating more reasonable and scientific allocated
loads for water quality standard using the reliable method of estimating delivery ratios with a watershed model.
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Fig. 1. Diagram of estimating pollutant delivery ratio using SWAT-K model.
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Fig. 2. Han River basin and Chungju Dam watershed.
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Table 1. Area, dope, and land use of sub-watersheds
Area S|Qpe % of land use
Sub-watershed Outlet
(km?) (m/m) Forest Upland Paddy Others
1 Golji A 964 0.317 88 12 - -
2 Odae A 451 0.343 94 6 - -
3 Jucheon A 606 0.273 85 9 6 -
4 Pyeongchang A 1,161 0.294 87 10 3 -
5 Hangang A 1,079 0.372 90 10 - -
6 Okdong A 490 0.376 95 5 - -
7 Hangang B 807 0.330 91 9 - -
8 Jecheon A 463 0.243 82 7 11 -
9 Chungju Dam 612 0.297 80 10 - 10
g 2498 wd 9 FAE, EXolg FFL Tale 1o ——————
]’}a“ﬂ_— H]-g—]- E]_q_ xm-gr\m! |lal.?
«4, =gl @ #F molE, Add 520073, BF 3 e
A (007, 4AH% AEA(2008) Fol dFF W 2 E
o, AFEA FA BAEARI FRA gob AF T 2 231
_ _ ~ ~ E 44 B4 (normal]
A FFE AHY #92 ARE €839 BYS 79 £ 22.10 (iow)
dgon, $¥8 2g9) 544 2 R A% A4 § |
2 EY, EXol§ 59 EA QPARs uAusE
Mo E §3g melsy] Wi AR fF 29 1
AFg R FES AS=Z dAdHY Fig. 32 273 0 10 20 3 40 S50 60 70 80 90 100
= 2000 2005]40“ ]:H:‘]— H]_! 73314»@ L]—FJ—LH 7_]0]111 o1y Percent of days flow exceeded (%)
° = oo e = T =T Fig. 4. Flow duration curve and observed flow data at
Z9A, 2T ZEA Jol 7k A, AuA me) A Hangang A.
e #FSHG e & X AeRE UEEkeH, o=
Teble 29 BAA ¥4 AReRE 23 Fud ge  od FIAHL Y3, BF fIF FARATS B B
mojate Ao BeT 5 ok d AT wS LQAT Ay Y= msFoRE,
gel, o2RE 7 Aoy f8THe 223 4 9 A5AL FAVSTS ET £ A8 ¢ 5 AR
om, Fig. 49 SHZA AFY dAF 8Y 1t #HS % ¥ 5, 2008).
7 mud 23, 8 A §F % FI BZo] HnF Fig. 59 Fig. 62 #4A A4 WMoz L-QA% mo
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Fig. 3. Observed and simulated flows a Chungju Dam during 2000~2005.
Table 2. Modd simulation results for daily stream flows
Avg. annual flow (mm n 3
Year Avg. annud g () RB R? MAE ME? Remark
precipitation (mm) Obs. Sim. (%) (mm)
1990~1997 1,253 739 758 2.65 0.77 0.92 0.76 Calibration
1998~2005 1,365 880 853 -3.13 0.76 1.01 0.74 Validation

1

RB: relative bias

2) R% coefficient of determination

)
)

3) MAE: mean absolute error
)

4) ME: Nash and Sutcliffe (1970) model efficiency
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Fig. 5. Observed and simulated pollutant load curve at Hangang A.
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Fig. 6. Observed and simulated monthly pollutant loads at Hangang A.
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Fig. 6. Observed and simulated monthly pollutant loads at Hangang A (continued).
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Fig. 7. Pollutant delivery ratio during rainy and dry seassons at Golji A.
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Fig. 11. Averaged monthly pollutant delivery ratio.
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