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Effects of Vegetation Landscape Patterns on Runoff and

Sediment in Red Soil Hilly Region of Southern China
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(1. Key Laboratory of Soil Erosion and Prevention of Jiangxi Province . Nanchang 330029
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Abstract: Although vegetation coverage has been restored and the ecological environment has been greatly
improved through efforts of decades, the soil erosion is still serious in the red soil hilly region of Southern
China. Taking the typical Lian River watershed as the study area, the effects of vegetable landscape patterns
on runoff and sediment were analyzed using the long-term historical land use, runoff (1958—2017), and
sediment data (1964—2017). The results showed that: The runoff in the basin was decreasing, but the sedi-
ment was increasing. Forestland was the dominant landscape, and fruit land had the largest growth rate. At
landscape level, patch size coefficient of variation(PSCV),and Shannon’s diversity index(SHDI) were posi-
tively associated with runoff, while contagion index(CONTAG) was negatively associated with runoff. Num-
ber of patches(NP) ,Patch density (PD),Edge density (ED), Area-weighted mean shape index(AWMSI) ,
and Shannon’s diversity index(SHDI) were negatively associated with sediment. At class level,the class area
(CA) and edge density (ED) of farmland were negatively associated with runoff,however positively associat-
ed with sediment. The PSCV and AWMSI of forestland were positively associated with runoff,CA was nega-
tively associated with runoff, and NP and PD were positively associated with sediment. The CA and ED of
shrub forest were negatively associated with runoff. All the landscape pattern indexes of fruit land were
positively associated with runoff and negatively associated with sediment. The NP and PD of grassland were
negatively associated with runoff.

Keywords: hydrology; red soil hilly region of South China; runoff; sediment; landscape pattern
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Salgshifaim  0.323 0.322 0.717 0.535 0. 667 0. 667 —0.629 0.722 —0.716
3aWshieybE —0.873°  —0.871° —0.393  —0.755" —0.268  —0.759" 0.191  —0.779" —0.135
Heox % FRIRAE 0. 01 AKFCBUID T AN 5 « RIRALE 0. 05 KU L BEHKE, FH.
F3 RILAREBHRKESERRBILHEXXR
S T CA NP PD PSCV ED LSI AMWSI
(=i —0.717 —0.177 —0.174 —0.479 —0. 820 —0. 266 —0.514
e e b 0.721 0.155 —0.164 0.563 0. 847 0.071 0.612
7R —0.649 0.320 0.319 0.758" —0.427 —0.230 0.723
AR T b 0.717 —0.731 —0.732 —0.574 0.347 0.094 —0.322
(e 0. 307 0.139 0.138 0.114 0.427 0.504 0.261
A R —0.395 —0.567 —0.568 —0.485 —0.526 —0.611 —0.343
A (e —0.703 —0.363 —0. 360 —0. 469 —0.709 —0.416 —0. 500
b 0. 680 —0.293 —0.297 0.481 0. 665 0.243 0.576
o (= 0.754 0.807" 0.807" 0.728 0.767" 0.821" 0.766~
v —0.757" —0.908"*  —0.908"* —0.767" —0.789" —0.902**  —0.732
(=i —0. 600 —0.754 —0.754 —0.590 —0.697 —0.601 0.007
R e b 0.556 0. 390 0.388 0.563 0.508 0.566 0.438
W % A T & 0. 362 —0.053 —0.053 0.423 0.234 0. 050 0.513
e —0.556 —0.187 —0.187 —0. 344 —0.492 —0.382 —0.448
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