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Soil erosion evaluation and landscape pattern analysis of loess hilly gully area based on
RUSLE-SMA : A case study of Caijiamiao watershed in Qingcheng, Gansu Province of
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Abstract: By using a linear spectral mixture analysis (SMA) model, the vegetation coverage in
the Caijiamiao watershed in Qingcheng County of Gansu was extracted from the Landsat TM ima-
ges, and the factors affecting the vegetation coverage were obtained. With the help of the revised
universal soil loss equation (RUSLE) , the amount of the soil erosion in the watershed in 2003
and 2010 was estimated. The relationships between the soil erosion and the land-use type and
topographic factors were analyzed, and the changes in the soil erosion landscape pattern were
studied. In the 7 years from 2003 to 2010, the soil erosion amount in the watershed increased
from 3.61x10° to 4. 48x10° t - a™', with an increment of 24% . The mean annual soil erosion
intensity increased from 8590.23 t « km™ to 10652.01 t + km™. The soil erosion varied greatly
with land use type, being more serious on unutilized land, grassland, and garden land, and on
the areas with a slope greater than 15°, elevation below 1395 m, and aspect west. Overall, the
erosion landscape in the study area was highly fragmented, the total number of patches reduced,
fragmentation degree lowered, landscape heterogeneity decreased, and landscape shape tended to
be regular. Except the slightly eroded landscapes, the landscape types tended to be simplified.

Key words: soil erosion; RUSLE; spectral mixture analysis; landscape pattern.
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Fig.2 Spatial distribution of three components after the image decomposition(2010)
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Fig.3 Soil erosion factors assignment graph in 2010
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Table 1 P factor value in different farming ways
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Fig.4 Soil erosion distribution maps
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Table 2 Soil erosion classification statistics in 2010
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Table 3 Change of soil erosion

2003 4F 2010 4

SRS AR R Rl R RS R
N (hm2) (t-km™2- (10*t- (hm2) (t-km™2- (10*1-

a™!) a™!) a™!) a™l)
o 16863 26 0.43 16713 25 0.42
e 872 1815 1.58 607 1757 1.07
i 2775 3864 10.72 1679 3899 6.55
s 7153 7481 53.52 5666 7616 43.16
Wi g 8718 14212 123.91 0286 14404  133.77
Rz 5680 30134 171.17 8108 32447 263. 10
it 42064 8590  361.34 42064 10652 448.07
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Table 4 Soil erosion transposed matrix
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Table 6 Soil erosion in different slope in 2010
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Table 5 Soil erosion of different land use types in 2010
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Fig.5 Radar chart for erosion modulus in different direc-
tions in 2010
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Table 7 Soil erosion in different elevation in 2010

T+ A TR (EALY 8 Rl
(hm?) (t-km?2-a™l) (10*t-a™)
biisi) 22477.70 6889 154. 85
el i1 5724.31 11254 64. 42
L) 10630 16696 177. 49
7K, 185.92 5895 1.10
A A 769. 04 11312 8.70
R FH 2277.19 18229 41.51

=R [P (EAL Y [E4Livn
(m) (hm?) (t-km2-al) (10*t-al)
1104 ~ 1125 3556. 38 12168 43.28
1126 ~ 1286 7508. 08 12565 94. 34
1287 ~ 1340 10464. 30 11727 122.72
1341 ~ 1395 8976. 80 11756 105. 53
1396 ~ 1460 7584. 69 8135 61.71
1461 ~ 1595 3937.29 5207 20. 49
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Table 8 Landscape pattern indexes under landscape scale

SR %L NP MPS(hm?) LFI MSI ED AWMPFD SDI SEI
2003 188505 0.223 4.481 1.143 451. 062 1.153 1.524 0. 850
2010 165453 0.254 3.933 1. 145 422.961 1. 151 1.478 0. 824
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Table 9 Landscape pattern indexes under type scale

B2 AEQ R
Eak e M RREE BB BREE BOEET RIS
NP 2003 36689 0192 24988 46640 49302 21694
2010 37041 5846 16228 37810 46258 22270
MPS(hmz) 2003  0.4596 0.0949 0.1111 0.1534 0.1768 0.2618
2010  0.4512 0.1040 0.1035 0.1499 0.2008 0.3641
LFI 2003 2.176  10.539 9.004 6.520 5.655 3.819
2010  2.216  9.616 9.660 6.672 4.981 2.746
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