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Evaluation of Runoff and Sediment Yield Reduction with Diversion Ditch and
Vegetated Swale Using WEPP Model
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Abstract

It has been known that soil erosion caused by water has been a serious problem worldwide. Thus
various modeling techniques for conservationists, farmers, and other land users have been developed and
utilized to estimate effects of numerous site-specific Best Management Practices on soil erosion reduction.
The physical process-based WEPP model would provide both temporal and spatial estimates of soil loss
within small watersheds and for hillslope profiles within small watersheds. Thus, the WEPP watershed
version was applied to study watershed, located at Jawoon-ri, Gangwon to simulate diversion ditch and
vegetated swale with detailed input data set. The sediment yield and runoff reduction rates reduced by
5.8% and 29.6% with diversion ditch and 9.8% and 145% with vegetated swale. With vegetated diversion
ditch, runoff and sediment yield could be reduced by 11.8% and 40.4%, respectively. Based on the results
obtained in this study, the WEPP model would be an useful tool to measure runoff and sediment yield
reduction and establish site-specific sediment reduction best management plan.

Keywords : diversion ditch, runoff, sediment yield, vegetated swale, WEPP
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(a) Study area

(b) Drainage

Ditch

Fig. 1. Study area and drainage ditch installed at the edge of the fields (Hyun et al., 2008)

Table 1. Rainfall, Surface Runoff and Sediment Yield for 2007 (Hyun et al., 2008)

Date Rainfall (mm) Runoff volume (m") Total sediment (ton)
719 405 130 0.10
81~82 65.0 164.0 195
84~85 93.0 168.0 245
88 67.0 141.1 205
89 137.0 596.0 11.68
8.10 38.0 80.1 121
8.19 345 52.0 0.48
8.27 520 153.0 1.16
96 27.0 31.3 017
9.14~9.15 92.0 265.0 4.00
9.18 52.0 175.0 171

Table 2. Rainfall, Surface

Runoff and Sediment Yiel

Id for 2008 (Hyun et al., 2008)

Date Rainfall (mm) Runoff volume (m") Total sediment (ton)
6.18 415 21.0 0.50
713 23.0 140 045
7.15~16 29.0 30.0 0.74
7.19~20 75.0 88.0 201
7.24 2150 649.0 11.06
8.2 24.0 16.0 0.24
83 27.0 58.0 091
8.12 31.0 32.0 0.33
8.18 67.0 0.90
8.22 770 119.0 1.96
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Table 3. Calibration Parameters for WEPP Model

B5el 54 (n), gi= Yol we%y fy  (Ohol etal, 2009
o= e AHozRE e A (m), 183l V Calibrated parameters Value
3 emvh)el ek Interrill erodibility (kg s/m *) 201e+7
222 EAIREHEH o2 Rill erodibility (s m) 7.001e-4
PP mE0] kR AR m A AEse A4 Effective hydraulic conductivity (Pa) 04.091
(erodibility) Laflen et al. (1987)%} Simanton et al. Critical hydraulic shear stress (mm h) 10
Table 4. Criteria for Evaluating Model Performance (Donigian and Love, 2003)
Poor Fair Good Very Good
Daily flows <060 0.60~0.70 0.70~0.80 >0.80
Monthly flows <065 0.65~0.75 0.75~0.85 >08
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R?=0.875
Ei=0.908

o 100 200 30 400 S0 600 700
Simulated data
Fig. 2. R? and Nash-Sutcliffe of Runoff Estimation
(Choi et al., 2009)

R?=0.950
E1=0.906

Measured data

o 2 4 8 1 2

s

Simulated data

Fig. 3. R? and Nash-Sutcliffe of sediment
estimation (Choi et al., 2009)

Fig. 4. Example of Diversion Ditch
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Fig. 5. Simulation of Diversion Ditch in WEPP Model
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Fig. 6. Dry Swale Design (MOE, 2008)
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C2

Fig. 9. Simulation of Diversion Ditch and Vegetated Swale in WEPP Model
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Fig. 18. Erosion and Deposition Graphs with Vegetated Diversion Ditch
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