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Characteristics of Pollutant Loads according to Types of Sources
for the Chungju Dam Watershed
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Abstract

Soil and Water Assessment Tool (SWAT) model was selected as atool for assessing the effect of pollutant sources on the total
loads from the Chungju Dam upstream watershed. The model was constructed through calibration of parameters related to
nitrogen (N) and phosphorus (P), which was based on the runoff and sediment modeling performed in the previous research.
Using this, the spatial and temporal pollutant loadings by source type were investigated. Results of this study indicated that in
most forested upstream sub-watersheds, pollutant loadings from point sources were very low, and total loadings by point and
non-point sources were also insignificant. On the other hand, in #14 sub-watershed including Jecheon city, the loadings by
point source were relatively considerable. For the whole watershed, non-point sources accounted for 99% of sediment, 97% of
N, and 93% of P loads. And monthly non-point source loadings were concentrated on rainy summer season, while point source
loadings of N and P kept nearly constant throughout the year and were high on dry winter season relative to non-point source.

keywords : Chungju Dam, Nitrogen (N), Phosphorus (P), Pollutant source, Soil and Water Assessment Tool (SWAT)
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£HA e EELEANE, AHRAY sHFYE Edee d9 I AL AFA 5(2007)0] 7€t HEe} Zol,
AurAQl FAFH disidE AGNPS EFo|u Ann- 19909 F4t o]F {EF M S FAHLE A7 A
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Sub-watersheds
1. Chungju Dam
2. Songcheon2
3. Goljicheon2
4. Odaecheon2
5. Jeongseon1
6. Eocheon
7. Jijangcheon2
8. Pyeongchanggang2
9. Jucheongang2

10. Yeongweol1

11. Okdongcheon2

12. Gagok

13. Chungju-dam 4

14. Jecheoncheon3

© Rainfall station (MLTM)
A Water level station (MLTM)
[ Weatherstation (KMA)

Fig. 1. Sub-watersheds of the watershed.
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Table 1. Summaries of pollutant sources

Type Status Type Status
) Urban 205,249 Paddy 134
Population Rural 144,901 Upland 541
(person) -
Subtotal 350,150 Field 40
Cattle 37,684 Land Forest 5,505
Cow 6,220 (km?) Pasture 40
Horse 45 Golf course 4
Livestock Pig 97,404 Others 384
(head) Poultry 891,468 Subtotal 6,648
Goat 118,598 .
Deer 5741 Industrial waaste water 41186
Subtotal 1,157,160 ()

" source: Korea water resources corporation (2003)

Table 2. Effluent water qudity standards of trestment plants

Treatment plants (mS;L) (nT1;/\IL) (JJ_) Related laws
Industrial wastewater treatment plant 30 60 8 (FXJ:SZ:fzgaIer Quality and Ecosystem Conservation Act
Municipal wastewater treatment plant 10 20 2 I(T:J;;s ffofse\gljuag: 1A th Article 3)
Night soil treatment plant 30 60 8 I(T:J;;s gfofse\gljuag: 1A th Article 3)
Livestock manure treatment plant 30 60 8 (Rclzjll:jssflA;t er]ti?s lNll;m agement and Use of Livestock Manure
SR, 3 go] ZA &7] Wi B AFeAes EX WETHS o] &t BRYP S BPFCEMN BAY AFHTL FAL
A BASHE v ddd A RAg A UHA 2 e #F ZY@d 9FS FA FEE v
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Ao g 7hgstarh g% AsREW, 2 o] F JIAE HIST ol 3l
A das 4 AlHYE Fedd WE dF2 Ve A5, SWATS Zo] BAgsior & wi/fWsrt g £33
o #F #2 87 AY U] g, "EFE AR 2P M= A8 APFeye] F&3HA HEHA Utk
(F=rALEAE 2003), 9 A5 B vt FE 7 2AA (Feyen et a., 2000).
o] BF 7tEE+ ALE BHA 1 Jtsage 7|E Jted mhA, AlFZeyd w2+ wiusd Pgs B4
s Fastd 70%=2 7HgstReH, Table 20 vebd Aol o5 GAE wJiES FHE WSAAVIY BRP S
AL BiF £2 JEE A& 4 AEE WE: T3 L, McCuen(2003)¢] AAIe EEFEHAt wh
v TEd, 344, 349 wERsEs AdsAh 2 1991~2001 9] 110del s & 2 F2AEE o
383, ] #FF FEASNA Yeude F&HVE4L, Ao, 1991~19954d ARE HFo| FL3aL, o]F 1996~
A4, ofd A, dEE)S UJIAYE, #7194 FE 200199 Ago daiAe BY AF ol &siith £
9 v&s nHstd BF AHES f& Bos FEE 2P wiAEs 27|sE 9& 1988dFH EPS T
EF5ES AFYHERE Eshdt Skt
FEF FAb daiME V1€ BEAE S(007)9 A+ 2
22. 28 HY U AHAS FE g&stgon, og 7Hteg B AT d4
HAeH JIFELQ 249 12 & = FAS @M Qle digt BAd AZ S It gt 4 FEo o
ol H L, A A EY ol s FHHAoh wabA S mo] AR LAY HIFE & AP A T (coefficient of
28 RAL g A4 ¢33 A oHsEES B determination, R?), F#& ] © 2Kmean absolute error, MAE),
I, o] A #A /WS, 9YERD FHE ujsdS9 A Fd ) 2 2Krelative mean absolute error, RMAE),
oz BAET oju YFEA FBEH wjfESE & Nash-Sutcliffe 2% &-&(model efficiency, ME) 52 A
ALY fEd= 9T PE F JdeEE, & @™ il A& Agstel AEskAth
Ao BY F fA 39 miiisE BE T doles 94 Fig. 2= #3717H(1996~2001d)°] it &5 2 =9
& WAEFE AT FAl FEE wiEel] oA FEFTETIAES T AR, gF 2573 s Ao
9 BAS FPsa, AR R GEEDd v #EE wjf 7b BolAwk giAA FEFS vz AR UEHa,
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Table 3. Cdlibration and validation results for daily stream flows

Avg. annua flow (mm
Period Avg. annual J (mm) R MAE (mm) | RMAE ME
precipitation (mm) Obs. Sim.
Calibration (1991~ 1995) 1,213 681 700 0.81 0.84 0.45 081
Validation (1996~ 2001) 1,210 684 675 078 0.85 0.45 0.77
100000 gy f'm"l‘ﬂ""rwwr’“qu"ﬁ””“wHﬂ"""‘"‘“VWT”“"“""“l"Tr""° E F BENS IS bt o
1OO§ A GFEAY tsiAe 7€y #S0] FE 4 1~
5 439 mdsFon £PHT glon, BHAY PRyl
& = h=13
1w

1000

=}
S

Stream flow (malsec)

Observed flow

——simulated flow
1

1996

1997 1998 1999

Year

2000 2001

Fig. 2. Vdidation result for the stresm flows at the man
outlet.
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Table 4. Satistical results of calibration and validation for T-N and T-P simulation

. Load (kg/ha) RMSE MAE
Item Period No. of data Obs . RB (cg/halday) (kg/haldey) ME R’
T-N Calibration 60 2.528 3.228 0.28 0.066 0.027 0.76 0.79
Validation 72 4.119 2.969 -0.28 0.062 0.026 0.77 0.81
1-p Calibration 59 0.037 0.151 3.09 0.008 0.002 -29.68 0.73
Validation 71 0.045 0.145 2.26 0.007 0.002 -18.02 0.51
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Fig. 11. Monthly T-N yield with pollutant source type.

(uow/ww) uopendioaid Ajyjuopy

o
=

el
o

i

97t

o
o
o
1
1
|
N
N
Ny
||
z L
2.3 {
=
S35 @
Z0o 0o r
o H —
o o o o o o
n o n o wn
N o~ = -
(uowyuoy) pleh d-1 Alusuoy

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Fig. 12. Monthly T-P yield with pollutant source type.
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