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Abstract

Sediment-laden water leads to water quality degradation in streams; therefore, best management practices must be
implemented in the source area to control nonpoint source pollution. Field monitoring was implemented to measure

precipitation, direct runoff, and sediment concentrations at a control plot and straw-applied plot to examine the effect on
sediment reduction in this study. A hydrology model, which employs Curve Number (CN) to estimate direct runoff and the
Universal Soil Loss Equation to estimate soil loss, was selected. Twenty-five storm events from October 2010 to July 2012
were observed at the control plot, and 14 storm events from April 2011 to July 2011 at the straw-applied plot. CN was
calibrated for direct runoff, and the Nash-Sutcliffe efficiency and coefficient of determination were 0.66 and 0.68 at the control

plot. Direct runoff at the straw-applied plot was calibrated using the percentage direct runoff reduction. The estimated
reduction in sediment load by direct runoff reduction calibration alone was acceptable. Therefore, direct runoff-sediment load
behaviors in a hydrology model should be considered to estimate sediment load and the reduction thereof.
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2. Materials and Methods
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Fig. 1. Composition the control plot and straw-applied plot.
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3. Results and Discussion
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Table 1. Measured runoff and sediment for 25 storm events
at the control plot

Date Rainfall (mm) Duration (h) Runoff (m®) Sediment (g)

2010.10.2. 2838 15 0.330 186.2
2011.4.30. 65 23 0.088 150.5
2011.5.9. 35 15 0.159 1272
2011.5.10. 494 2 2228 1151.0
2011.6.23. 76.8 21 0.869 814.6
2011.6.25. 89.8 32 3.306 1035.1
2011.6.27. 212 18 0.023 0.7
2011.6.29. 137.4 19 5790 24133
2011.7.3. 77.6 19 2.140 552.1
2011.7.7. 296 15 0.427 532.5
2011.7.8. 442 16 0.790 286.1
2011.7.11. 276 18 0.453 404
2011.7.12. 26 17 0411 83.7
2011.7.14. 75 26 2,506 660.6
2011.7.15. 12.8 16 0.602 148.7
2011.7.16. 27 2 0.641 163.1
2012.6.30. 93.5 6 0.184 118.1
2012.7.6. 57 11 0.162 73.0
2012.7.11. 17 10 0.184 105
2012.7.13. 55 6 0.162 102.9
2012.7.14. 285 5 0.170 84.4
2012.7.15. 475 24 0.203 643
2012.9.17. 62.8 19 0.527 315.7
2012.10.22. 342 9 0.079 29
2012.10.27. 38.4 17 0.224 305
Mean 50.28 16.84 0.91 366.72
jﬁiﬁ 29.27 6.52 134 536.25

Table 2. Measured runoff and sediment for 14 storm events
at the straw-applied plot

Date Rainfall (mm) Duration (h) Runoff (m®) Sediment (g)

2011.4.30. 65.0 3 0.001 0.7
2011.5.9. 35.0 15 0.015 10.4
2011.6.23. 76.8 21 0.068 202
2011.6.25. 89.8 32 0.906 116.8
2011.6.27. 212 18 0.0001 0.00035
2011.6.29. 137.4 19 1.645 7083
2011.7.3. 776 19 0.592 143.0
2011.7.7. 296 15 0.140 108.3
2011.7.8. 442 16 0.173 127
2011.7.11. 276 18 0.060 52
2011.7.12. 260 17 0.111 2.1
2011.7.14. 75.0 26 0.856 311
2011.7.15. 12.8 16 0.239 56.6
2011.7.16. 270 » 0.202 35.7

Mean 5321 19.79 0.36 103.65
:;i?i?;i 34.98 476 0.48 187.23
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Fig. 2. Correlation of measured runoft and sediment yield at
the control plot.
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Fig. 3. Correlation of measured runoff and sediment yield at
the straw-applied plot.
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Table 3. Comparison of measured and simulated values using
CN and USLE C calibrations for 25 storm events
at the control plot

Date Measured  Simulated Measured Simulated
flow (m’)  flow (m’)  sediment (g) sediment (g)
2010.10.2. 0.33 0.00 186.20 0.17
2011.4.30. 0.09 0.90 150.48 270.30
2011.5.9. 0.16 0.04 127.30 8.99
2011.5.10. 2.23 0.34 1150.98 6797
2011.6.23. 0.87 1.46 814.60 437.10
2011.6.25. 3.31 2.17 1035.11 868.70
2011.6.27. 0.02 0.00 0.71 0.00
2011.6.29. 5.79 545 2413.27 2180.00
2011.7.3. 2.14 1.50 552.12 449.60
2011.7.7. 043 0.00 53247 0.40
2011.7.8. 0.79 0.21 286.06 41.02
2011.7.11. 0.45 0.00 40.41 0.00
2011.7.12. 0.41 0.00 83.68 0.00
2011.7.14. 2.51 1.37 660.58 409.60
2011.7.15. 0.60 0.00 148.69 0.00
2011.7.16. 0.64 0.00 163.13 0.00
2012.6.30. 0.18 2.39 118.13 957.30
2012.7.6. 0.16 0.59 73.05 117.30
2012.7.11. 0.18 0.00 10.51 0.00
2012.7.13. 0.16 0.52 102.90 103.20
2012.7.14. 0.17 0.00 84.37 0.11
2012.7.15. 0.20 0.29 64.29 57.44
2012.9.17. 0.53 0.81 315.70 243.00
2012.10.22. 0.08 0.04 22.88 3.62
2012.10.27. 0.22 0.09 30.52 18.33
Mean 0.91 0.73 366.73 249.37
:;?i?gi 1.34 1.22 536.24 482.89

Table 4. Comparison of measured and simulated values using
RdcQ calibration for 14 storm events at the control plot

Date Measured ~ Simulated ~ Measured Simulated
flow (m’) flow (m’)  sediment (g) sediment (g)
2011.4.30. 0.00 0.30 0.68 59.45
2011.5.9. 0.02 0.01 10.36 1.49
2011.6.23. 0.07 0.48 20.19 144.40
2011.6.25. 0.91 0.72 116.78 214.90
2011.6.27. 0.00 0.00 0.00 0.00
2011.6.29. 1.65 1.80 708.34 538.90
2011.7.3. 0.59 0.49 142.97 148.40
2011.7.7. 0.14 0.00 108.33 0.13
2011.7.8. 0.17 0.07 12.63 13.54
2011.7.11. 0.06 0.00 5.18 0.00
2011.7.12. 0.11 0.00 2.10 0.00
2011.7.14. 0.86 0.45 231.12 135.40
2011.7.15. 0.24 0.00 56.64 0.00
2011.7.16. 0.20 0.00 35.65 0.00
Mean 0.36 0.31 103.64 89.76
Seti?:t?;i 0.48 0.50 187.24 149.03

sI=E=8EaR| M@ M1z, 2016

y=0.75x
NSE=0.66
R?=0.68

Simulated Flow (m?)
ey
T

Measured Flow (m?)

Fig. 4. Scatter plot of measured and simulated flow using
CN calibration at the control plot.
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4. Conclusion
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