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Pollutant Load Characteristics by Baseflow in a Small Agricultural Watershed
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Abstract

Natural environment of Weolgokri watershed has been well preserved as a traditional agricultural watershed. A year record of
streamflow, NOs-N, T-N and T-P concentrations data (April 2004 - Mar. 2005) were examined to estimate annual and seasonal

patterns of pollutant loads in streamflow and baseflow from the agricultural watershed. To estimate pollutant loads from
baseflow, baseflow component was separated from streamflow using the digital filter method in the Web-based Hydrograph
Analysis Tool system and loads of NO;-N, T-N and T-P from streamflow and baseflow were evaluated. The NO3;-N, T-N, and
T-P loads from streamflow were 13.85 kg/ha, 45.92 kg/ha and 1.887 kg/ha, respectively, while corresponding 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
slightly more by the baseflow (53% and 53% of Total-loads) than by the direct runoff (47% and 47% of Total loads).
However, only 30% of total T-P load was contributed by the baseflow. It is recommended that one needs to assess pollutant
load contribution by the baseflow to identify appropriate pollution control strategies for an effective watershed management.
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Table 2. Selected

statistics of NOs-N, T-N, and T-P
concentrations at the Weolgokri watershed

<Unit: mg/L>
Pollutants
. NOs-N T-N T-P
Statistics
Maximum 497 16.56 1.280
Minimum 0.15 1.35 0.002
Flow weighted mean conc. 1.41 4.70 0.187
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Fig, 2. Seasonal changes of precipitation, and NO;-N and
T-N concentration values at the Weolgokri watershed.

04-04-01
04-05-01

04-06-01

04-07-01

04-08-01
04-09-01
04~10-01
04-11-01
04-12-01

_
Precipitation & T-P :

05-01-01

g 8888 °
Precipitation{mm)

05-02-01
05-03~01

Fig. 3. Seasonal changes of precipitation, and T-P concent-
rarion values at the Weolgokri Watershed.
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Table 1. Summary of monthly precipitation, streamflow, streamflow ratio, baseflow and baseflow ratio in the Weogokri watershed

Monthly Monthly Monthly Monthly Monthly

Month precipitation streamflow stream flow baseflow baseflow

(mm) (m3) ratio(%) (m’) ratio(%)
Apr. 2004 59.7 45,639 1.4 40,545 89
May 2004 135 73,044 22 61,704 84
Jun. 2004 105.7 267,663 8.2 237,614 89
Jul. 2004 532.3 1,457,272 44.4 508,670 35
Aug. 2004 215.6 503,953 154 362,511 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 1,365.9 3,322,192 100 2,082,806 63
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A7) diEel stz 9ol AL #ASA GAT, B2 T-N 2 T-P9 2 dRSGEANL BA39HTable 3). NOs-N,
¥ A7t A T~84ol = AFFE AT EFRA TN % T-P9 €9 SHLEEs= 0.11~7.29 kegha,
2 st EG F350] gl T-P7 hilez fEH e 0.5~23.07 kg/ha, 0.004~0.762 kg/haZ 1bebgtth NOs-N,
AoZ Jeht Z27t T-PY stafld & 43S 1AE T-N @ T-P9] HolsE: 530 mm o]4e] 27 dAas
Aoz FHHAL 790 77} 729 kg/ha, 23.07 kg/ha, 0.762 kg/haZ 7}F

FH200)e ASTFAFA ZLE F1A B89 F A JeEbgen, 100 mm o449 st 2% 595EH
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Table 3. Poliutant Loads driven by the streamflow and the Baseflow

<Unit: kg/ha>

DATE Streamflow load Baseflow load
NO;-N T-N T-P NO;-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 1.887 743 24,70 0.582
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