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Characteristics of Soil Water Runoff and Percolation in Sloped Land
with Different Soil Textures

Hyun-Haeng Lee’, Sang-Keon Ha, Seung-Oh Hur,
Kang-Ho Jung, Won-Tae Kim and Kye-Hoon Kim'

National Institute of Agricultural Science Technology, Suwon 441-707, Korea
'Dept, of Environmental Horticulture, The University of Seoul, Seoul 130-743, Korea

Soil loss induced by erosion has come to be a serious problem in Korea's sloped land since more than 70%
of upland fields are located on the sloped land area. The purpose of this study was to investigate the phase
of water flow in differently soil textured plot soil types by rainfall amount. Lysimeters with slope of 15%, 5
m in length, 2 m in width, and 1 m in depth were prepared and filled up with three different soil textures,
such as sandy loam, loam, and clay loam, then relationships between seasonal rainfall and runoff,
percolation were analyzed. Runoff and percolation rate were shown to increase linearly with increasing
rainfall intensity in all the soil textures, but the starting threshold and increment rate in runoff and
percolation occurrence were dependent differently upon soil textures. Percolation increment rate according
to the increasing rainfall amount was 0.52, 0.36, and 0.57 for sandy loam, loam and clay loam soil
respectively. The threshold rainfall amounts in which percolation occurs were 5.73 mm, 6.80 mm, and
12.86 mm for sandy loam, loam and clay loam respectively. Runoff increment rates were 0.42, 0.48 and 0.46
for sandy loam, loam and clay loam soil. The threshold rainfall amount in which runoff occurs was 10.50
mm in sandy loam, 7.76 mm in loam and 17.40 mm in clay loam. These different phases of water flow by
soil texture could be used to suggest guidelines for the best management practice of the farming slope land.
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Table 1. Monthly rainfall amount and EI30 value measured during 5 months of year 2004.

May June Jul. Aug. Sep. Total
Rainfall (mm) 455 124.0 365.0 147.0 173.0 809.0
Elxo 42 514 126.7 394 31.1 252.7
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Table 2. Runoff, percolating water and soil loss per plot area in 15% slope upland according to soil textures.
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olume of runoff (L) 20.2)! (27.6) (20.8)
Volume of 2,613 2,336 2,337
Percolation (L) 9.5)} (28.9) (28.9)
Mass of Soil loss (kg) 11.9 17.6 26.9
" runoff rate (total runoff volume/total rainfall volume)
t percolation rate (total percolation volume/total rainfall volume).
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Fig. 1. Relationship between rainfall and percolation amount of lysimeter.
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Table 3. Regressive relationships between rainfall and percolation according to soil textures.

2171

Soil texture Regression equation Al Threshold rainfall (mm) P

Sandy loam Y=0.5227X-10.963 0.52 5.73 0.7237**
Loam Y=0.3564X-2.4254 0.36 6.80 0.8367**
Clay loam Y=0.5660X-7.2803 0.57 12.86 0.8329%*

! Percolating water increment rate correspondent to unit rainfall amount.
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Fig. 2. Relationship between rainfall and runoff amount of lysimeter.
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Table 4. Regressive relationships between rainfall and runoff amount according to soil textures.

Soil texture Regression equation Al Threshold rainfall (mm) P
Sandy loam Y=0.4292X-4.5079 042 10.50 0.7877**
Loam Y=0.4764X-8.2893 048 17.40 0.7368**
Clay loam Y=0.4619X-3.5849 0.46 7.76 0.7858%*
" Runoff increment rate correspondent to unit rainfall amount.
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