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Study on Soil Erosion Sensitivity of Red Soil Covered Hilly Regions Based on GIS and RS Technology

SU Yong—ian et al ( Guangzhou Institute of Geography Guangzhou Guangzhou 510070)

Abstract The typical frail ecosystem — the red soil covered hilly regions of Southern China was selected as the study area. The Universal Soil
Loss Equation ( USLE) was used to study the soil erosion sensitivity in Gaoming Region based on GIS and high-resolution remote sensing technol—
ogy. The annual soil erosion in Gaoming reached 6 757.34 t/( km®+a) belonging to the serious erosion regions. The soil erosion sensitivities of
southern northern western and central hilly regions in Gaoming were extremely high while the soil erosion sensitivities in eastern plains were low—
er. The hilly regions where the incline degree was larger than 7 — 15° were the major serious soil erosion sensitivity regions. High soil erosion sen—
sitivity areas mainly distributed in the fields or economical forestry. However large incline degree areas were mainly dominated by high soil ero—
sion sensitivities and moderate soil erosion sensitivities. Grasslands shrubs Eucalyptus forest bare grounds and other land types were the major
high soil erosion land types.
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Fig.1 Flow of soil erosion sensitivity analysis 0 o
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Table 1 Soil mechanical composition and soil erosion factors in Gaoming
Ne Content of organic Content Content of Clay content KKA |
ame matter // % of sand // % particle // % % value
Gleyed paddy soil 2.40 12.92 64.64 22.44 0.147 3
- Waterloggogenic paddy 1.93 16.04 62.07 21.89 0.184 3
Dehydration soil 3.16 25.33 54.50 20.17 0.202 0
Ye latosolic red soil 2.65 41.37 37.80 20.83 0.1320
Ma latosolic red soil 2.32 39.51 32.01 28.48 0.124 8
o L.S DEM 2.
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Table 2 Vegetation coverage factors in Gaoming USIEP = 0.9
Land use types Cralue || Land use types C value I P 1.0°/
Forested land 0.006 Paddy field 0.180 else
Shrubwood 0.015 Bare land 0.450 USLE_P = 1.0
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Table 4 The grading standard of soil erosion sensitivity
13.54%
Grades of Average erosion Grades of 70.39% N N
erosion amount modulus //t/( km®* ) sensitivity . .
Lowliness <200 <500 <1000 . “
Slight 200 500 1 000 ~2 500 . .
Moderate 2 500 ~5 000 7 o
Strong 5 000 ~8 000 ( . R
>8 000 ) :
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2.2
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Fig.2 Classification of soil erosion sensitivity in Gaoming 37
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Table 5 Statistics of soil erosion sensitivity in Gaoming

Grades of Erosion modulus Erosion area Percentage Total erosion Percentage in total
sensitivity t/(km’s ) km? in total area//% amount //t erosion amount // %
Insensitive <500 305. 44 31.82 22 366.555 0.34

Slight sensitive 500 ~2 500 178.42 18.59 244 522.12 3.77
Moderate erosion 2 500 ~5 000 187.46 19.53 688 648. 16 10.62
High sensitive 5 000 ~8 000 158.70 16.53 965 591.6 14.88
Extremely sensitive 8 000 ~ 15 000 129.98 13.54 4565 921.24 70.39
(0.47%) 3~7° o
o 2.3
15°
o 7
) N N > > > >
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Table 6 The distribution of soil erosion sensitivity of different slopes in Gaoming %
Gradient //°  Insensitive Slight sensitive Mod(‘er.ate High sensitive Extre.n.lely Moderate sensitizing
sensltive sensitive range or abOVe
0~3 69.81 16.77 5.53 2.42 0.47 8.42
3~7 24.58 30.39 17.27 10.47 15.30 43.04
7~15 12.65 28.35 24.31 15.76 18.93 59.00
15 ~30 4.00 18.45 33.01 27.34 23.20 83.55
>30 1.02 6.43 27.75 41.42 24.37 93.55
7
Table 7 The distribution of Soil erosion sensitivity percents of different land use types in Gaoming %
Land . Slight Moderate High Extremely High sensitizing
Insensitive >, o o, .
use types sensitive sensitive sensitive sensitive range or above
Forested land 4.40 20.26 33.12 29.98 12.24 42.22
Shrubwood ) 5.97 10.27 17.87 4.72 61.17 65.89
\ Opening and oth=—¢ 11.54 11.21 10.81 57.69 68.49
er forest land
Grassland ) ] 13.51 13.31 15.86 10.26 47.06 57.31
g for industry and min= g 50 27.34 13.66 8.20 4.30 12.50
° Dry land 17.37 16.12 16.44 8.95 41.13 50.07
Paddy field 58.38 29.90 5.10 2.34 4.28 6.62
Bare land 9.62 10.59 9.02 5.55 65.22 70.77
Rural residents land 30.94 39.48 12.04 8.49 9.05 17.54
Other unused land 5.24 10.04 10.58 9.62 64.51 74.13
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