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Characteristics of Soil Water Runoff and Canopy Cover Subfactor
in Sloped Land with Different Soil Texture

Hyun-Haeng Lee, Sang-Keon Ha, Seung-Oh Hur, Kang-Ho Jung,
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This study was performed as an effort to reduce soil loss by investigating the phase of water flow according
to soil texture and rainfall pattern and by determining the canopy cover subfactor in the RUSLE (revised
universal soil loss equation). Red pepper was planted at the 15% sloped lysimeter of 2 m x 5 m x 0.5 m
(width x length x depth) with three different textured soils (loam, clay loam and sandy loam) and the
relationship between amount and intensity of rainfall; soil loss and the amount of runoff; and amount of
rainfall and runoff at different soil texture were measured at the experiment station of the National
Institute of Agricultural Science and Technology (NIAST) during May to October of 2005. The amount of
runoff increased with increasing amount of rainfall, showing difference in the relative increase rate of
runoff at different soil texture. The increase rate of runoff with unit increase of rainfall for the lysimeter
with red pepper was 0.44, 0.41 and 0.13 for loam, clayey loam and sandy loam, respectively. The minimum
amount of rainfall for runoff was 23.53 mm for sandy loam, 10.35 mm for loam and 5.46 mm for clayey
loam, respectively. The canopy cover subfactors of red pepper were 0.425, 0.459, and 0.478 for sandy loam,

loam and clayey loam, respectively.
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Cover management factor =
(SLR:1+ Eli + SLRz « Elo + ----- SLRx~ - EIn)/Elr

A7)0 AT EQAE 15U HHos SHH B
F4AE (Soil loss ratio, SLR)3} EI (Kinetic energy
times intensity) & o] &3] #+ 4 L SLRE 29l
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R &3] &2z} (Surface cover subfactor, SC), o|HAE
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Canopy Cover Subfactor (0~1)
=1-Fc -exp (-0.1-H)
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NDVI = ———————————
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(Mkhabela, et al, 2005).
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Table 1. Monthly amount of rainfall and ELIzo measured during 6 months of year 2005.
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May June Jul. Aug. Sep. Oct. Total
Rainfall (mm) 80.6 160.8 288.7 3575 3172 69.2 1,283
Elo' 168.8 495.8 1,175.3 1,219.5 1,436.0 30.6 4,526

VElo: storm erosivity, interchangeable with ET (MJ mm ha' yr' hr)

Table 2. Regressive relationships between rainfall and the amount of runoff according to soil texture during red pepper growth

period.
Soil texture Regression equation Al Threshold rainfall (mm) R’
Sandy loam Y=0.4103X-9.6566 041 23.54 0.7200
Loam Y=0.4422X-4.5773 0.44 10.35 0.7932
Clayey loam Y=0.1334X-0.7280 0.13 546 0.7380%**

" Runoff increment rate correspondent to unit amount of rainfall.
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Fig. 1. Change of NDVI during red pepper growth period in
lysimeter with sandy loam (GNDVI: Green normalized
difference vegetation index, RNDVI: Red normalized
difference vegetation index).
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Table 3. Canopy cover subfactor in slope upland according to
soil texture during red pepper growth period.

Canopy cover subfactor’

Sandy loam Loam Clayey loam
Red pepper 0.425 0.459 0.478
Potato 0.352 0.324 0.317
Chinese cabbage 0.379 0.384 0.390
Soybean 0.330 0.331 0.334
tCanopy cover subfactor (0~1) = 1-Fc - exp (-0. - H).
Fc: Fraction of land covered by the canopy.
H: Canopy height (ft).
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