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Abstract: [ Objective] The soil and water conservation benefits and the economic benefits of crop increments
in terrace reclamation projects at the small watershed scale in the hilly areas of Southern China were

evaluated and optimized, and the trade-off relationship between the conservation benefits and the economic
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benefits was analyzed in order to provide scientific guidance for the formulation of a spatial optimization
layout for the Danjiangkou City, Hubei Province. [ Methods ] Remote sensing and spatial analysis techniques
were used to identify the spatial distribution of terraces in Danjiangkou City and delineate the small
watersheds. The Chinese Soil Loss Equation (CSLE) model was combined with field investigations to
evaluate the trade-off between soil and water conservation benefits and crop value added when slope cropland
was converted to terrace cropland. A linear optimization method was used to determine the optimal spatial
layout of the project under multiple scenarios. [ Results] The terraces and slope croplands in Danjiangkou
City were mainly distributed in the central and northern watersheds and they exhibited higher total benefits
in terms of soil and water conservation and value-added economic benefits. The spatial optimization analysis
of each small watershed indicated that under the soil and water conservation priority scenario, the changing
slope cropland to terrace land project areas were primarily concentrated in the southwestern watershed,
whereas under the crop value-added economic benefits priority scenario, the project areas were more heavily
concentrated in the central watershed. The linear optimization results under the different scenarios showed a
significant trade-off between the soil and water conservation priority and the crop value-added economic
benefits priority. Under the different scenarios, the maximum soil and water conservation benefit was an
approximately 3.21 X 10° t reduction in erosion with crop value-added economic benefits of approximately
1.78 X 10* yuan. The maximum crop value-added economic benefit result was approximately 1.87 X 10° yuan
with soil and water conservation benefits reduced to approximately 3.01X10° t. The Pareto optimal solutions
reflected the tradeoff between the two. [ Conclusion] The spatial optimization methods used in this study
quantified and optimized the trade-off relationship between water conservation benefits and the crop value-
added economic benefits in projects where sloping land was converted to terrace land. The results provide a
series of non-dominated solutions that can be used to aid government decision-making processes.

Keywords: terrace; soil and water conservation benefit; linear optimization; small watershed; Danjiangkou City
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Table 2 Feature set of high-resolution image classification
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ASM(Angular Second Moment)
CONTRAST (Contrast)

CORR(Correlation)

VAR(Variance)

IDM(Inverse Difference Moment)
SAVG(Sum Average)
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PROM(Cluster prominence)
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Fig.1 Basic situation of terrace and slope cropland in Danjiangkou City
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Fig.3 Distribution of factors affecting soil erosion in Danjiangkou City
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Fig.4 Spatial distribution of soil and water conservation benefits of terrace in Danjiangkou City
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Fig.S Spatial distribution of population and economic benefits of terrace crop increment at each watershed of Danjiangkou City

F:316.093
:46.416

:19143.074
{%:560.979

F:1.276B-01
{%:1.467E-06

Ea Xm HAR 1 REG b RBRMARE; c RRKRFIBAD AR HAR 2 REG dFRRFET AASMBHR 2 2%
Blo ZMRAATAIOTERBNEBZTEASIFESR

Fig.6 Spatial distribution differences of linear optimization at each watershed of Danjiang City
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Fig.8 Tradeoff relationship between crop increment economic benefit and soil and

water conservation benefit under different constraints of area
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