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Research on soil erosion based on Location-weighted landscape undex( LWLI) in
Guanchuanhe River basin, Dingxi,
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Abstract; Based on source-sink landscape theory, the relationship between spatial pattern changes and soil erosion from
1995 t0 2010 was studied using method of Location-Weighted Landscape Index ( LWLI) in Guanchuanhe River basin,
LWLI

Dingxi, Gansu Province. Following results were captured. First, it showed that the values of LWLI and

LWLI

elevation » distance

Jope decreased gradually from 1995 to 2010. In the areas with high altitude or with long distance from basin outlet,
source landscape contributed less than sink landscape. Forestland was mainly distributed in low gradient region, while
grassland was mainly distributed in the areas with steep slope. Second, LWLI declined continuously from 1995 to 2005,
and there was a slight increase from 2005 to 2010, which indicated that the pressure of farmland expansion was still high

because of population expansion and natural resource limitation. Third, in the past two decades, no significant change was
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detected for precipitation in this region, while river runoff, runoff coefficient and soil erosion modulus all decreased in
Guanchuanhe River basin. Soil erosion modulus has a positive correlation with LWLI ( P<0. 05). Therefore, it was
considered that LWLI can correctly reflect the effect of source and sink landscape on soil erosion, and LWLI can be used as
a valid tool to evaluate the potential risk of soil erosion. Our study would provide scientific basis for better understanding the
relationships between “Grain for Green” project and its hydrological effects in the basin, helping to control severe soil-water

loss and achieving wise ecosystem management on the Loess Plateau.

Key Words: the Loess Plateau; Dingxi; Guanchuanhe River basin; source-sink landscape; soil erosion
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Fig.1 Location of Guanchuanhe River basin
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Fig.2 Landscape pattern in Guanchuanhe River basin from 1995 to 2010
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Table 1 Classification of source and sink in Guanchuanhe River basin

S Land use type AL Weight 18 Instruction
P AeHh Farmland 0.30 St K e dh S Hb AN A4 b
Source H FHH Residential area 0.20 DR BB ST SR T 0,
4 Bareland 1.00 KA A3
L MM Woodland 0.05 A PR, AR R AP s BhA 22 402 E G VR SR AR BE A Y -t 2R bl 4
Pool  Eilh Grassland 0.15 AR SO TE A MR A A R 3 Rt TEA 05/ NS AN B 14
JKAK Water area 0.00 AT KR UK T
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Fig.3 Spatial distribution of different landscape types related to elevation, distance and slope in Guanchuanhe River basin from 1995

to 2010
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Fig.4 LWLI of Guanchuanhe River basin from 1995 to 2010
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Table 2 Soil and water losses response to LWLI
b [ndex 1995 4F 2000 4F 2005 4F 2010 4F .
ﬁ’jju " 0.79 0.71 0.57 0.59 9 LNLEHCHE
)42 4 River runoff/ (m3/s) 4.33 3.29 2.00 1.87 —
)1 A3 Z 41 Runoff coefficient 4.97 4.14 2.52 2.35 —
T AL Erosion modulus/ (t/km? ) 675.11 454.10 263.32 165.45 R*=0.920 P<0.05
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