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Pollutant Load Characteristics by Direct Runoff and Baseflow from
Small Scale Agricultural Watershed
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Abstract: Natural environment of Weolgok-ri watershed has been well preserved as a
traditional agricultural watershed. A year record of streamflow, NOs-N, T-N and T-P
concentrations data(Apr, 2004-Mar. 2005) was examined to estimate annual and seasonal
patterns of pollutnat loads in streamflow and baseflow from the agriculture watershed. To
estimate pollutant loads from baseflow, baseflow component from total stream flow was
seperated using digital filter method in the Web-based Hydrograph Analysis Tool system.
Loads of NOs-N, T-N and T-P from streamflow and baseflow were evaluated to investigate
pollutant loads contribution by baseflow. The NOs-N, T-N, and T-P loads from streamflow
were 13.85 kg/ha, 45.92 kg/ha and 1.887 kg/ha, respectively. NOs-N, T-N and T-P loads from
baseflow were 7.43 kg/ha, 24.70 kg/ha, 0.582 kg/ha, respectively. It was found that NO;-N
and T-N loads were contributed by the baseflow(53% and 53% of Total-loads) than the direct
runoff (47% and 47% of Total loads). However, only 30% of total T-P was contributed by the
baseflow. It is recommended that one needs to assess pollutant load contribution by the

baseflow to identify appropriate control strategies for effective watershed management.
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(Lyne and Hollick, 1979; Nathan and McMahon, 1990; Arnold and Allen, 1999; Eckhardt, 2005;
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filtering ol 71 AFES& L8] 2l Eckhardt, 2005) NAGES %qu x]
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Hollick (2004)¢l ©]gt Digital filtering W ol 5o §5A4& 9T 5 AT BFlhx 9TE 4
&oto] 7IAFES ARl g fFoo] Ag shxlo]l @A E27] wiZdl Eckhardt(2005)7F
AA G BFlmax Al 0.805 AF&3te] 7|4 frES 88tk 32 (1) Eckhardt(2005)7F AlA] g
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2 dAFelA= Lim et al. (2005)°] ©]3] 7H¢¥ Web-based Hydrograph Analysis Tool
(WHAT) Al 2=89] 7[AF% 8 EE FollAl Eckhardt(2005)7F AlA1§+ Digital filtering ™
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Table 1. Summary of Monthly Precipitation, Runoff Volume, Runoff Volume Ratio,

Baseflow and Baseflow Ratio in the Weogokri watershed

Monthly
Monthly Monthly Monthly Monthly

Runoff
Month Precipitation Runoff Baseflow Baseflow

3 Volume 3 .

(mm) Volume(m”) . (m”) Ratio(%)

Ratio(%)
Apr. 2004 59.7 45,639 1.4 40,545 89
May 2004 135 73,044 2.2 61,704 84
Jun. 2004 105.7 267,663 8.2 237,614 89
Jul. 2004 532.3 1,457,272 444 508,670 35
Aug. 2004 215.6 503,953 15.4 362,511 72
Sep. 2004 193.6 326,817 10.0 256,122 78
Oct. 2004 1.8 307,170 9.4 291,989 95
Nov. 2004 43 66,342 2.0 66,255 97
Dec. 2004 27.2 58,983 1.8 56,772 96
Jan. 2005 3.7 45,533 1.4 44,969 99
Feb. 2005 30.8 65,318 1.8 62,189 95
Mar. 2005 17.5 104,458 2.0 95,466 91
Annual Total 1365.9 3,322,192 100 2,082,806 63

3.2 L EEIAA
gy 2ok dHFE R VIAFEN WE NOs-N, T-N % T-P L HFs54S 48t

S tHTable 3). NO»-N, T-N % T-Pe] ¥ A= 0.11~7.29 kg/ha, 0.5~23.07 kg/ha,
0.004~0.579 kg/ha® YE}STE NOs-N, T-N % T-P9| Hdl's%+& 530 mm ©]/de] 971 Ay sh
790l 77} 7.29 kg/ha, 23.07 kg/ha, 0.579 kg/ha® 7} =7 »}E‘mﬂ% 100 mm ©]’Fe] Z+-5-
7 A 5Y5E 9971 47 € 59 NOs-N, T-N 2 T-P2] AR3132] 84% 82%, 86%2 24
Hop7E WAkl QdRe5A o] Aok rEH & dF= Hé &42& LHE} xoh o= WA
F sl H4d edEHdo] AUttt AdwE o
i

717V
ok 9 o dRslE 2004 495E 797X F7}s)
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799 71AFZF] 93 NOsN, T-N 2 T-PS 9 A¥3+ 282 kg/ha, 897 kg/ha , 0.164
kg/ha® =7 Yelsion], 5495 9974 471€ 52t NOs-N, T-N 2 T-P9 <539 72%,
76% 72%7F WA= Ao= Uenth el #e] NOs-N, T-N % T-P9 273+ 13.85
kg/ha, 45.92 kg/ha, 1.887 kg/ha@ UEFSton, 7|4 FZol 93 Q388 743 kg/ha, 24.70
kg/ha, 0.582 kg/ha®= '} E}RE
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Table 3. Pollutant Loads driven by the Total flow and the Baseflow
<t9]: kg/ha>

Total load Baseflow load

DATE NOs;-N T-N T-P NOs;-N T-N T-P
Apr. 2004 0.16 0.50 0.074 0.12 0.38 0.060
May 2004 0.33 1.07 0.050 0.11 0.36 0.016
Jun. 2004 1.60 5.28 0.201 1.29 4.04 0.160
Jul. 2004 7.29 23.07 0.579 2.82 8.97 0.164
Aug. 2004 2.03 6.7 0.762 1.01 2.79 0.066
Sep. 2004 0.77 2.73 0.097 0.56 1.87 0.028
Oct. 2004 0.61 2.04 0.066 0.53 1.75 0.031
Nov. 2004 0.26 0.86 0.007 0.25 0.84 0.007
Dec. 2004 0.24 0.79 0.008 0.20 0.65 0.007
Jan. 2005 0.16 0.93 0.004 0.16 0.92 0.004
Feb. 2005 0.29 1.28 0.004 0.28 1.22 0.004
Mar. 2005 0.11 0.67 0.035 0.10 0.61 0.035

Total 13.85 45.92 1.887 7.43 24.70 0.582
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Table 4. Comparision of Pollutant Loads by the direct runoff and the baseflow

% of Direct Runoff Loads % of Baseflow Loads

NO;-N 47 53

T-N 47 53

T-P 70 30

4, 48

2o AT A AF ST Aok 79 HS5AAEE dAgske] 2004 49 FEH 2005

W 3Y7HA 9] A FEOA Y ARFES BElste] LAF-EEAS 4T
1. €= st 7IAFEES A 63% = AAFERY 52 o= YW 7AFREES

A el Z1AfFFE] 84~99%
=2 w9 =A vEy g foe RS0 AAFERY VARE o 2 d¥%s E¥e= A
o2 UEstth
2. ATHY9Y NOs-N, T-N % T-P2] 29351 13.85 kg/ha, 45.92 kg/ha, 1.887 kg/ha® 1}
Ebtom, 7|AfZe] 9% NO:-N, T-N % T-Pe] 2443+ 743 kg/ha, 24.70 kg/ha, 0.582
kg/ha® ERRLT
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