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Analysis of Sediment Reductions Effects of VFS Systems
for the General Characteristics of Uplands in Korea
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ABSTRACT

This study focused on the sediment reduction effects of VFS (vegetative filter strip) systems for the general characteristics of
uplands in Korea. General conditions of upland fields were investigated through national scales of annual agricultural statistics. 7-15 %
of slope with loam soil was the dominant types of uplands, and the hydrologic soil group feature usually belong to Type B. The
common sizes of uplands were bigger than 0.1 ha and less than 0.2 ha, and 86.2 % of them account for less than 1.0 ha. With this
information, 0.1 ha, 0.5 ha, and 1.0 ha of uplands with various shapes and 7-15 % of slopes were considered for the VFS system
simulations. 20 mm, 40 mm, and 100 mm of daily precipitation were applied. As a result, the trapping efficiencies of VFS systems
were obtained 37.4~100 % for 7 % slope and 18.1~98.0 % for 15 % slope of the less than 1.0ha of uplands. As rainfall increased,
sediment loads also increased with slope and slope length increase. Also as size and slope of uplands and slope length increased with
VES length decrease, the trapping efficiency decreased for the same amount of rainfall. The optimum lengths of VFS systems for the
givien upland conditions were suggested based on the modelling results with condition of VFS length less than 20 % of upland areas.
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Table 1 Characteristics of upland fields in Korea based on annual agricultural statistics
5 ha <01 01<A<02 | 02<A<03 | 03<A<05 | 05<A<07 | 07<A<10 1.0<A<15 >15
e
. % 13.81 2411 1148 19.09 941 8.28 5.40 8.43
g % 0~2 2~7 =15 15~30 30~60 60~ 100
ope
P ha 124,246 435,378 918,656 5,155 0 0
) class Loamy coarse | - Loamy fine Loamy sand Fine sandy Sandy loam Loam Silt loam Silt clay loam | clay loam
Soil type sand sand loam
ha 3,132 17,720 9,628 59,192 392,126 661,354 238,662 58,701 40,089
. class High well Well Little well Little poor Poor High poor
Drainage
ha 77,086 1,279,440 126,909 0 0 0
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Fig. 4 Calculated sediment loads for 20 mm rainfall
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Fig., 5 Calculated sediment loads for 40 mm rainfall
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Fig. 6 Calculated sediment loads for 100 mm rainfall
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Table 2 Suggested lengths and numbers of VFS systems for the given upland conditions

Uplands Size
0.1 ha 0.5 ha 1.0 ha
Uplfnd s.hape ratio VES VES VES
(Width : Length) | Upland length Upland length Upland length
7% 15 % 7% 15 % 7% 15 %
m m no. m no. m no. m no. m m no. m no.
1:01 10 1.0 1 2.0 1 22.4 2.0 1 2.0 2 31.6 3.0 1 3.0 2
1:05 22.4 2.0 1 2.0 2 50.0 2.5 2 3.0 3 70.7 3.5 2 3.5 4
1:1.0 31.6 3.0 1 3.0 2 70.7 3.5 2 3.5 4 100.0 3.5 3 3.5
1:30 54.8 2.5 2 3.0 3 122.5 3.0 4 3.5 7 1732 3.5 5 3.5 10
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