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Characteristics of Pollutant Concentrations in Runoff Water
from a Small Rural Watershed
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Abstract

The purpose of this study was to investigate characteristics of concentrations of pollutants such as TN
(Total Nitrogen), TP (Total Phosphorus) and COD (Chemical Oxygen Demand) in outflow from a nonpoint
source dominated watershed (6.7 kmz). Regular flow measurement and water sampling were taken at five-day
intervals during two years (February 2002 to January 2004) in the Ingyeong River, a tributary of the Han
River. The mean concentrations of pollutants during rainy days were significantly (p<0.05) higher than those
during dry days. For dry days, the flow-weighted mean concentration (0.06 mg/L) of TP during paddy
irrigation periods were higher than that (0.02 mg/L) during non-irrigation periods. The seasonal mean
concentration of TN was highest in spring likely due to nitrogen fertilization, but those of TP and COD were
highest in summer due to particulate phosphorus and sediment-associated organic matter caused by increased
discharge. The pollutant concentrations significantly increased with discharge, suggesting that the measures
to reduce the increase in the concentrations during storms are needed to control nonpoint source pollution.
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Table 1 Summary of the study

area

Topographic characteristics

Area (km®) River slope Watershed shape factor
6.67 0.015 0.22
Land use
Forest Paddy Upland Residential Others Total
Area (km®) 549 043 061 0.05 0.09 6.67
Percentage (%) 82.3 6.4 91 08 14 100.0
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Table 2 Livestock farming in the study area

Year Cattle Pig Chicken Goat Deer Dog Rabbit
(Head) (Head) (Head) (Head) (Head) (Head) {Head)
2002 27 0 30,092 132 23 111 31
2003 18 11 - 76 9 352 -
Table 3 Fertilizer application rates and timing in paddy fields
N Nitrogen Phosphorus
Year Fertilization Date (ke/ha) (ke/ha) Remark
. Transplanting:
Basal dressing May 20 734 25.1 May 25
Topdressing
o002 | at tillering stage June 10 338
Topdressing at panicle
formation stage Tuly 5 2.3 08
Total 109.5 259
. Transplanting:
Basal dressing May 15 112.0 357 May 20
Topdressing
2003 at tillering stage June 5 5.3
Topdressing at panicle
formation stage July 5 85 10
Total 179.8 36.7
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Fig. 2 Seasonal variation of precipitation and run off
in study area
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=3 1dxe 2949 FEFS 47 605,
1,163 mmZ 7|E3l9 47 FEE 52%9 65%
£ H3(Fig. 2).
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2 493 429 44-5% W
A 4328 Bz 29 9%
O
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297 £ fdolM e MY FFHERTEE
TNe] 1.9 mg/L, TP7} 0.04 mg/L, COD& 7}
3.7 mg/LE Yekth(Table 4). ol -y
g AFgdM 38 BN RSB EE
T(TN: 0.6 mg/L, TP: 0.02 mg/L, COD: 2.2
mg/L) (Kim et al., 2003), o159 Ate{ A<
SE(MN 0.05~09 mg/l, TP 0.01 mg/L) Novotny,
2003), 9& APfel e BN 3dt £ F
BB EE(TN: 0.3 mg/l, TP: <0.01 mg/L,
CODwn: 0.9 mg/L) (Kunimatsu and Sudo, 1993)
B} 52 gl sigdd

T3, AA g TEEE TN 3.1 me/l,
TP 0.34 mg/L, COD 7.9 mg/LE B, oA
T $Euet AR E38 AeAY 2E9E
49 HFFEE(TN: 1.2 mg/L, TP: 0.03 mg/L,
COD: 5.0 mg/L) (Kim et al., 2003)4, ¢& 414
FoA e AeAE TS 39T A EEE
SZ(TN: 0.5 mg/L, TP: 0.01 mg/L, CODy,: 1.8
mg/L) (Kunimatsu and -Sudo, 1993) ¥t} &2 #
< 59t 3% 49, TN, TP 4 COD 5% &
T 33N BANRY 759 (p<0.05)8H F
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Fdol} 33 EAHE U F¥ERFY F71E0
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Table 4 Comparison of flow-weighted mean concent- Table 5 Comparison of flow-weighted mean concent-
rations of pollutants between dry and rainy rations of pollutants between non-irrigation
days and irrigation periods in regular sampling

Number of Mean (mg/L) | Number Mean (mg/L)
Day .
samples TN TP COD Period of 1 ™ P oD
Dry 111 1.9 0.04 3.7 Trrieati ST
. * * * Ingation 1.7 0.02 36
Rainy 78 31 0.34 79 (May to Sept.) 74 . ; .

* Significant at p ¢ 0.5 Non-irrigation
(Oct. to Apr.)
45 e wigto g e gokEAo] A4 st *** Gignificant at p < 0.001
AoZ FEHJ] "ELE A} 53] Ai:

A4 oFstol(mobile), APE Az eug  HAEH

A7) Qs A A 22 0dd

ZH(source factor) 9 Aej7} FArte F3t}
I B uH3HBeegle, 2000). 0d7F A7EAHN B 8% T olEAY

B, A EARQORRE FEHE 298 (opy) BT WS Fg 39 Bk
49 HFsEE: TN 159 mg/l, TP 127 mg/L,

37 23 | 006**| 39

4. H7|EZHA| A8 sEHE

COD 395.0 mg/L(Yur and Kim, 2005)2A, & 80 pupe L

24 9N guTk TNS 51, TPE o, BRI N

37.44, COD# 50 od = Yebdth EARSL é
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7_}531:}- Month
0.40 2.4
3. LA 2K HITTH7 1| WR 20 R g
éo.zo l 1.2 ?9’)
e} S A0 MAE 98 ek B | Lo | S Pg-
g
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7] Yste] BAANE =2 471 (5~949) & v]#A
71(10~49) 2 F-E3t9 F 717K $EE , Conth
Aot 247 wjl@Av|e #7) LQEAY )

ZHAFEE TNo| z+2 1.7, 2.3 mg/LE, TP=

27} 002, 0.06 mg/LZ, CODE 27t 3.6, 3.9 s
mg/LE HQtHTable 5). t A& A, v]@AA] E’
gt B9 AEEEE TP sEuo] #7)7) v » . h ’ g
%7}]7]5'_13} £ (p<0.001)3HA EA vrERT o o wg Ou s R0 e i me O Ou

P g7k WIel A vehd Ae £ 57} Fig. 3 Temporal variati’\:l)ﬁsn tr:)f pollutant concentra-
*l°ﬂ FAM F-2H Qlo] &7 olFdly] WEoE tions and discharge
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TN EE& 200293 20034 49 a2z}
6.3, 6.0 mg/LY & FEE YellEy), ol ¢
o A& E vgAdEe] 47 84, 82 mm9
A2 A3 FEHN) wE LR Azed. =3
20039 6€ skeRE 99 2e7A AEAHY
7} s e, 89 ZEoe Ful9 9o
5.2 mg/LY & ¥E5F el

TP ¥E& 200247 200349 49 sko] 2
2017, 0.24 mg/LE ¥& & Uedy, E3,
20034l 6~8€ An19 A2 Jdd &%
o] F7t9t 84 9€ &) T2} 0.34 meg/L7t
A Aeshe AR et

COD #E+ tH¥ 10 mg/Lolsty e BY
o} 20024 28 F&ol Huig 20.4 mg/LE V)
Z3190tk. 2€ Fool 2 @g Bl AL &%
A ABY, EF 9 M) FFHHY Qe
7180 448 i FEH] dEoE Bd
gt o} o] 249 dFY §4A ¥ COD
55 YehE g4 AddddAE BaEHY]
tHKim et al., 2003).

5 HY UTsTHE

Fig. 4= 297 €48 159 a5 BaF
@ MEE Yehd Zojch. €37 TN $5& 4
9o Fdizk 5.2 mg/L, 12€) F2% 1.1 mg/L
o F& Bk 49 T ¥4 vehE AL
o] Bojgl AAAJRo] B do] o A&E ¥
o o 2% Y FEFd 84 FEHW) 9
02 wddEd. 4&9 4R E 15%, 2,
31%, A& 51%, 7Iet 4%) A= 493 949
50 mg/L ol &2 #& EJH(Tabuchi et
al., 1991b).

€97 TP &%+ 6¥ Hdig 0.51 mg/L, 2
o] A4 002 mg/LE Bk 699 & &
T v 2709 2F 22 A3 LolA B
Fag Qg <lo] Hol §EHY] fEor A7
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**+*: Significant at p <0.001
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