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Responses of soil erosion to changes in landscape pattern and its evolution in watershed in the
loess hilly region under characteristic management and development. LUO Jia-ru', LI Bin-
bin*, ZHANG Feng-bao'**, CONG Pei-juan®, WANG Hai-yan’, YANG Ming-yi'"* ('State Key
Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water
Conservation , Northwest A&F University, Yangling 712100, Shaanxi, China; >Monitoring Center of
Soil and Water Conservation, Ministry of Water Resources, Beijing 100053, China; *Institute of Soil
and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling

712100, Shaanxi, China).

Abstract; Understanding the relationship between soil erosion and the changes in landscape pat-
terns is important for guiding the management and development of watersheds. The Nangou water-
shed in Ansai County, Shaanxi on the Loess Plateau, is an area with the implement of “Grain for
Green” , ecological agriculture, ecological tourism and the demonstration of science and technology
for landscape management. We quantified the spatial and temporal variations of landscape pattern
and soil erosion from 1981 to 2018 using the GIS and the universal soil loss equation (USLE). The
relationship between the soil erosion modulus and nine landscape pattern indices in three categories
was analyzed using the principal component analysis at both plot and landscape levels. The results
showed that, among the five landscape types, the spatial and temporal changes of cultivated land
and woodland dominated the evolution of landscape patterns, which affected the concentration and
distribution degree of the whole watershed. Soil erosion in the Nangou watershed decreased annual-
ly, with erosion area, erosion modulus and soil erosion intensity decreasing by 29.7% , 61.2% , and
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73.4% from 1981 to 2018, respectively. The variation of cultivated land and forest land areas deter-

mined the changes of soil erosion modulus of the whole watershed. The change trend of landscape

pattern index was consistent with that of soil erosion. “Grain for Green” Project was the major dri-

ving force for the changes in the landscape pattern and for the reduction of soil erosion. The charac-

teristic development and management could weaken soil erosion intensity in parts of the study area.

The rational configuration of landscape types could effectively control soil erosion in a watershed.

The combination of rational configuration and characteristic management could help achieve the

goals for sustainable and high quality development of the watershed.

Key words; soil erosion; landscape index; principal component regression; universal soil loss

equation (ULSE).
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Fig.2 Spatial change in the landscape types in the Nangou watershed from 1981 to 2018.
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Fig.3 Transition map of landscape types during important periods in the Nangou watershed.
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Fig.4 Landscape pattern index of different landscape types from 1981 to 2018.
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Fig.6 Spatio-temporal changes in the soil erosion modulus in watershed from 1981 to 2018.
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3 HH Grassland 4.324 2.042 91.0
- . . . . . KK Water 5.398 1.118 93.1
1981 1990 2000 2010 2018 % FH Build-up land 5.324 1.586 98.7

4E Year

Bl 7 1981—2018 4[4/ bl L AR 1 S 25 9 201 LL 0]
Fig.7  Distribution ratio of soil erosion classes from 1981 to

2018.
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Fig.8 Conversion of erosion classes in small watersheds.
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#E 0 represented the same erosion intensity, 1 represented an increase of 1 grade on the original basis, 2 represented an increase of 2 grades, —1 represen-

ted a decrease of 1 grade, —2 represented a decrease of 2 grades, and so on.
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Table 3 Principal component regression analysis results
+ 2 UHEIEES R BEME FLLL ST Collinearity statistics R? Durbin-
Land type B t value Significance % Jr 2K T Watson {H.
Tolerance Variance Durbin-
inflation factor Watson value
Bkt Cropland 0.429 25.188 0.000 1 1 0.988 1.642
#Hb Forest land -0.349 -4.835 0.002 1 1 0.737 1.267
b Grassland -0.620 -5.039 0.001 1 1 0.753 1.778
JKI Water -0.380 -4.992 0.002 1 1 0.749 1.222
& HL Build-up land -0.423 -11.838 0.000 1 1 0.946 2.836
o 10rq B Legend 03rp CJIPLAND ®=mLSI
¥ o i3 Cropland =PD B SPLIT
B st & Hhith Forest land g 02 CILPI  wmAl
) * Eifth Grassland ] &A1
ﬁé v 7Kk Water & E O
X 61 = B mw E
% B Build-up land 3; =N ' ' ' \ \
%g 4 ﬁ §
H 8 01
] £
g2 & 02
;“g‘
0 . . . . ) 03 . )
-4 -2 0 2 4 6 B Pty =) it E#B

FE 4454 Principal component score

B9

Cropland Forestland Grassland ~ Water Build-up land

AN - M IS 32 1800045 70 B - AR AR RO AL (a) S48 SRS KO STk B0 (b)

Fig.9 Principal component scores for changes to different land use types with the soil erosion modulus (a) and the contribution of

each landscape index (b).
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Fig.10 Changes in the principal component scores of landscape
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levels with soil erosion.
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