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Abstract

To evaluate the soil erosion best management practices, many computer models has been utilized over the years. Among those,
the USLE and SWAT models have been widely used. These models estimate the soil erosion from the field using
empirically-based USLE/MULSE in it. However, these models are not good enough to estimate soil erosion from highland
agricultural watershed where severe storm events are causing soil erosion and muddy water issues at the receiving watersheds.
Thus, physically-based WEPP watershed version was applied to a watershed, located at Jawoon-ri, Gangwon with very
detailed rainfall data, rather than daily rainfall data. Then it was validated with measured sediment data collected at the
sediment settling ponds and through overland flow. In this study, very detailed rainfall data, crop management data, soil data
reflecting soil reconditioned for higher crop production were used in the WEPP runs. The R? and the EI for runoff comparisons
were 0.88 and 0.91, respectively. For sediment comparisons, the R? and the EI values were 0.95 and 0.91. Since the WEPP
provides higher accuracies in predicting runoff and sediment yield from the study watershed, various slope scenarios (2%, 3%,
5.5%, 8%, 10%, 13%, 15%, 18%, 20%, 23%, 25%, 28%, 30%) were made and simulated sediment yield values were analyzed
to develop appropriate soil erosion management practices. It was found that soil erosion increase linearly with increase in
slope of the field in the watershed. However, the soil erosion increases dramatically with the slope of 20% or greater.
Therefore special care should be taken for the agricultural field with slope greater than 20%. As shown in this study, the WEPP
watershed version is suitable model to predict soil erosion where torrential rainfall events are causing significant amount of
soil loss from the field and it can also be used to develop site-specific best management practices.
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Fig. 1. Study area and sediment settling pond (Hyun et a.,
2008).
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59M

Slope : 7~9%

F537] 915t #9 F%, SS(Suspended Sediment), 2%
T 55 9EAYA 2UEHY & F 3= PLC(Power Line
Communication) Al&®-S =] T}

B2 520082 AE 27] FAAZ AT gloiA

A Y 50mme FSFEE V22 &FE AL
AY A% 29 Y 23y 1 ZEY AE 4727 &
H §&5%S A2Fsts AoE etk 89 8¢ %7 Z

Journal of Korean Society on Water Quality, Vol. 25, No. 3, 2009



444 TR - BT - ORI - AISA - 27|14 - 24| - ZBA - 2R

Rain Gauge

3B meter

Inflow
P Outflow

Parshall Flowmeter

280Fm 210cm

L
<

ry
y

ry

¥y

250cm 250cm

Setting pond 1 Setting pond 2
Fig. 3. Settling pond design (Hyun et a., 2008).
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Table 2. Rainfal, tota rainfal in field, surface runoff, surface
runoff ratio for 2008 (Hyun et a., 2008)

Rainfall Rainfall Runoff Ruqqff

Date (mm) voll31me voIlBJme coefficient
(m°/d) (m°/d) (%)
6.18 415 352.1 21.0 6.0
7.13 23.0 195.2 14.0 72
7.15~16 29.0 246.1 30.0 12.2
7.19~20 75.0 636.4 88.0 138
7.24 215.0 1,824.3 649.0 35.6
8.2 24.0 203.6 16.0 7.9
8.3 27.0 229.1 58.0 25.3
8.12 31.0 263.0 320 12.2
8.18 39.5 335.2 67.0 20.0
8.22 77.0 653.3 119.0 18.2

Table 3. Observed sediment yield for 2007 (Hyun et a., 2008)
Coarse Suspended Total

Rainfall

Date (mm) sediment sediment sediment
outflow(ton) (ton) (ton)
7.19 40.5 0.08 0.02 0.10
8.1~8.2 65.0 143 0.52 1.95
8.4~85 93.0 1.82 0.63 245
8.8 67.0 1.46 0.59 2.05
8.9 137.0 7.96 3.73 11.68
8.1 38.0 0.96 0.25 121
8.19 345 0.36 0.12 0.48
8.27 52.0 083 0.33 116
9.6 27.0 0.13 0.04 0.17
9.14~9.15 92.0 32 0.80 4.00
9.18 52.0 127 0.44 171
etc. 2.57 1.56 413
Total 22.07 9.02 31.09

Table 4. Observed sediment yield for 2008 (Hyun et a., 2008)

Rainfall anrse Suspended Tgtal

Date (mm) sediment sediment sediment
outflow (ton) (ton) (ton)
6.18 415 0.47 0.03 0.50
7.13 230 0.42 0.04 0.45
7.15~7.16 29.0 0.65 0.09 0.74
7.19~7.20 75.0 1.66 0.34 2.01
7.24 215.0 7.67 3.39 11.06
8.02 24.0 0.23 0.01 0.24
8.03 27.0 0.78 0.13 0.91
8.12 310 0.23 0.10 0.33
8.18 395 0.78 0.12 0.90
8.22 77.0 1.61 0.34 1.96
etc. 1.30 0.78 2.08
Total 15.81 537 21.80
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Table 5. Calibrated parameters for WEPP model Table 6. Criteria for evaluating model performance(Donigan
Calibrated parameters Value and Love, 2003)
Interrill erodibility (kg-s/m™) 2.0le+7 Poor Fair Good Very Good
Rill erodibility (s/m) 7.001le-4 Daily flows <0.60 | 0.60~0.70 | 0.70~0.80 >0.80
Effective hydraulic conductivity (Pa) 04.091 Monthly flows | <0.65 | 0.65~0.75 | 0.75~0.85 >0.85
Critical hydraulic shear stress (mm/h) 10
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Table 7. Comparison of sediment generation under various slope cnditions (2%~15%)

Date 2% (ko) 3% (ko) 55% (kg) 8% (ko) 10% (kg) 13% (kg) 15% (kg)
07.7.19 3184 347.0 7176 813.1 862.9 955.4 997.2
07.8.1~82 17255 1880.7 2464.5 3041.1 3864.9 4681.2 5185.7
07.8.4~85 17729 18433 21351 2644.8 3070.1 3933.9 4551.9
07.8.08 13199 1619.3 2220.1 3024.0 3513.0 46236 5212.9
07.8.09 51335 5695.8 9775.7 15149.4 19451.6 25458.8 29252.9
07.8.10 730.8 800.0 911.9 997.0 1066.6 1159.9 1199.6
07.8.19 819.5 873.2 9714 1059.1 11343 12716 1404.2
07.8.27 1081.8 1156.3 1433.0 1685.1 19311 2271 21257
07.9.06 1337 1545 242.6 266.1 277.9 294.6 2794
07.9.14~15 2922.1 3044.2 3307.3 3945.6 4495.6 5364.8 5011.9
07.9.18 2414.1 2452.8 2885.0 3377.0 3744.6 4296.0 4618.8
08.6.18 452 216.3 335.2 494.7 647.2 911.1 1,111.6
08.7.13 210 66.8 136.3 229.1 298.4 406.1 504.5
08.7.15-16 16.1 219 1433 2435 345.8 557.3 738.1
08.7.19~20 4556 1,237.7 2,367.5 34162 42299 5442.6 6,305.4
08.8.02 50 118 426 119.3 182.6 302.6 339.1
08.8.03 299.8 440.1 486.3 700.8 884.9 1,165.9 1,307.5
08.8.12 618.1 565.9 8333 1,153.2 1,410.9 1,802.0 2,042.1
08.8.18 322.2 709.8 1,038.6 1,4826 1,843.2 2,417.9 2,736.2
08.8.22 448.9 497.6 1,307.6 3,629.7 5,219.3 7,274.1 8,414.2
Total 20604.1 23635.0 33754.9 47471.4 58474.8 747465 84838.9
Event Avg. 10302 11817 1687.7 23735 20237 37373 4241.9
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Table 8. Comparison of sediment generation under various slope conditions (18~30%)
Date 18% (kg) 20% (kg) 23% (kg) 25% (kg) 28% (kg) 30% (kg)

07.7.19 1141.6 1246.9 1394.9 1487.7 1619.6 1704.9
07.8.1~8.2 5918.6 6388.8 7063.0 7496.4 8138.6 8553.0
07.8.4~8.5 5463.0 6025.6 6818.9 7306.8 7979.9 8397.3
07.8.08 5933.7 6403.6 7137.2 7568.0 8176.5 8556.2
07.8.09 34599.2 37984.2 42762.3 45884.4 50356.7 53201.3
07.8.10 1306.5 1397.6 1535.0 1623.2 1748.9 1828.2
07.8.19 1608.2 1728.8 1925.4 2042.5 2209.0 2314.1
07.8.27 3152.5 3428.7 3821.4 4073.1 4432.6 4662.0
07.9.06 258.0 2447 2405 2525 270.5 281.9
07.9.14~15 1014.0 7257.7 8008.2 8486.2 9165.8 9598.5
07.9.18 5169.3 5551.0 6097.0 6443.4 6926.9 7232.1
08.6.18 1,625.7 1,809.9 2,031.4 2,174.1 2,380.6 2,5133
08.7.13 679.9 739.7 826.7 883.7 967.0 1,020.9
08.7.15~16 854.6 923.0 1,020.8 1,088.9 1,189.3 1,255.3
08.7.19~20 7,352.5 8,042.7 9,066.8 9,728.1 10,688.3 11,317.9
08.8.02 391.0 424.1 4715 501.5 5454 573.6
08.8.03 1,510.2 1,639.0 1,828.7 1,953.5 2,137.9 2,257.6
08.8.12 2,392.1 2,620.0 2,952.5 3,167.4 3,480.1 3,681.0
08.8.18 3,194.9 3,489.2 3,913.9 4,186.7 4,579.4 4,831.4
08.8.22 10,008.9 11,015.2 12,460.6 13,383.1 14,687.3 15,521.0
Total 93574.4 108370.4 121376.7 129731.2 141680.3 149301.5
Event Avg. 4678.7 5418.5 6068.8 6486.5 7084.0 7465.0
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Fig. 19. Totd and average sediment yield from study watershed under various slope scenarios.
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