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Abstract

This study is to assess the effect of non-point source pollution discharge loads between tillage and no-tillage applications for upland crop areas using
SWAT (Soil and Water Assessment Tool) watershed modeling. For Byulmi-cheon small rural catchment (1.17 kmz) located in upstream of
Gyeongan-cheon watershed, the rainfall, discharge and stream water quality have been monitored in the catchment outlet since 2011. The SWAT model
was calibrated and validated in hourly basis using 19 rainfall events during 2011-2013. The average Nash-Sutcliffe model efficiency and R’
(determination coefficient) for streamflow were 0.67 and 0.79 respectively. Using the 10 % surface runoff reduction from experiment results for no-tillage
condition in field plots of 3 % and 8 % slopes under sesami cultivation, the soil saturated hydraulic conductivity for upland crop areas was adjusted from
0.001 mm/hr to 0.0025 mm/hr in average. Under the condition, the catchment sediment, T-N (total nitrogen, TN), and T-P (total phosphorus, TP)

discharge loads were reduced by 6.9 %, 7.4 %, and 7.7 % respectively.
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1. SWAT 22| 7R
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Fig. 4 Spatial input data for model setup

Table 1 Standard fertilizers of agricultural management in South Korea

Land use SWAT Planted CN Fenfieen (fre) Harvest
N P K
Paddy rice RICE 1-May 78 180 45 57 15—Oct
Red Pepper PEPR 1-Feb 70 26 34 12 1=Jul
Corn CORN 1—Apr 70 145 30 60 1-Sep
Bean PTBN 1—Apr 70 30 30 34 1-Oct
Potato POTA 20—-Feb 72 150 180 120 15—Jul
Sweet potato SPOT 15—Mar 72 130 200 83 15—0ct
Sesame AGRR 15=Jun 70 52 165 42 15-Sep

*Data are provided by GARES (Gyeonggi Agricultural Research & Extension Services), http://www.nongup.gyeonggi.kr/
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Table 2 The Calibrated Parameters of SWAT Model

Parameter Definition - Range ARlSiEs
min, max. Value
CN2 SCS moisture condition Il curve number for pervious areas 12 1.6 X1.2
ESCO Soil evaporation compensation coefficient 0 1 0.8
LAT TIME |Lateral flow travel time (days) 0 5 1
OV_N Manning’s “n” value for overland flow 0.01 1 0.01
SOL_AWC |Available water capacity of the soil layer (mm/mm) 0.001 0.3 X0,05
Q SOL K Saturated hydraulic conductivity of first soil layer (mm/hr) 0.001 0.03 0,001
ALPHA BF |Baseflow alpha factor (days) 0 1 1
GW_DELAY |Groundwater delay (days) 0.01 10 0.01
CH_N2 Manning's "n" value for the main channel 0.001 0.03 0.01
CH_N1 Manning's 'n" value for the tributary channels 0.01 0.5 0.1
CH_K1 Effective hydraulic conductivity in tributary channel alluvium (mm/hr) 0 1 0.01
SURLAG |Surface runoff lag time (days) 0.05 1.2 1.2
USLE P USLE support practice factor 0 1 0.5
CH_COV2 [Channel cover factor —-0.001 1 0.1
CH_COV1 |Channel erodibility factor -0.05 0.6 0.1
wQ SPCON Linear paramete.r for callculating the max.imum amqunt of sediment that 0.0001 0.01 0.001
can be reentrained during channel sediment routing
SPEXP Exponent par{ameter for calculating sediment reentrained in channel 1 15 125
sediment routing
*Q : Streamflow, WQ : Water Quality
Table 3 Summary of runoff simulated result for 19 event
Date Rainfall Peak Runoff Runoff ,
Year o ot Duration | Amount (mm) Volume (mm) Ratio (%) NSE R Note
(hr) (mm) Obs, Sim, Obs, Sim, Obs, Sim,
29-Jun 30 142.0 3.94 3.80 971 1.5 68.4 785 0.76 0.87
2011 03—Jul 20 121.0 3.94 3.56 7.4 86.1 64.0 7.2 0.74 0.88
26—Jul 21 259.0 20.92 7.04 160.8 2312 62.1 89.2 0.51 0.54
16—Aug 35 158.0 7.65 413 82.8 140 .4 52.4 88.9 0.60 0.67
02—Apr 22 74.0 0.60 1.33 13.8 425 18,6 57.4 0.68 0.88
05—Jul 30 220.0 432 3.22 81.4 107 1 37.0 487 0.93 0.89
15—dJul 26 92.0 297 2.76 53.4 68.6 58.0 746 0.87 0.90 c
19—Jul 9 67.0 2,72 2.42 472 54.4 70.5 81.1 0.88 0.88
2012 15—-Aug 9 75.0 2.16 2.63 20.6 55.8 275 745 0.52 0.79
20—Aug 58 138.0 1.17 1.57 85.6 111.8 62.1 81.0 0.75 0.86
30—-Aug 17 89.0 224 248 51,2 63.6 57.5 7.5 0.92 0.96
04-Sep 21 79.0 1.1 1.77 44,6 63.4 56.5 80.2 0.54 0.89
16—Sep 26 94.0 1.17 219 529 777 56.3 82.6 0.32 0.87
Average 25 124 4,22 2.99 66.8 93.4 531 75.3 0.69 0.84
27-May 28 74.0 0.47 0.70 252 29.5 34.1 39.8 0.94 0.89
18—Jun 23 87.0 0.53 0.95 10.8 29.2 12,5 335 0.90 0.46
08—Jul 8 442 1.67 0.91 31.7 254 7 575 0.86 0.91
2013 13—Jul 69 136.2 1.75 1.26 117.9 103.6 86.5 76.1 0.49 0.54 \
22—Jul 50 260.0 572 7.28 1291 236.8 497 911 -0.32 0.48
10—Aug 2 75.0 3.00 1.42 43.6 39.2 58.2 523 0.83 0.79
Average 30 113 2.19 2.09 59.7 77.3 521 58.4 0.62 0.68
Average 27 120 3.58 2.7 64.6 88.3 52.8 70.0 0.67 0.79

*Nash Sutcliffe efficiency coefficient: values $ 0.50 are generally accepted as adequate (Santhi et al,, 2001)
*C : Calibration, V : Verification
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Fig. 6 Reduction effects of Runoff
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