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Abstract:  Objective Constructing a scientific and quantitative quality-assessment model for cultivated land is important for
understanding cultivated land quality, and can provide a theoretical basis and technical support for formulating rational and
effective management policies and realizing the sustainable use of cultivated land resources. To accurately reflect on the
systematic, complex, and differential characteristics of cultivated land quality, this study aimed to explore an intelligent cultivated
land quality assessment method that avoids the subjectivity of determining indicator weights while improving assessment
accuracy. Method In this study, taking Xiangzhou in Hubei Province of China as the study area, 14 indicators were selected
from four dimensions—terrain, soil conditions, socioeconomics, and the ecological environment—to build a comprehensive
assessment index system for cultivated land quality. A total of 1, 590 representative cultivated land quality samples in Xiangzhou
were selected, of which 1, 110 were used as training samples, 320 as test samples, and 160 as validation samples. Three models of
entropy weight(EW), back propagation neural network(BPNN), and random forest(RF)were selected for training, and the
assessment results of cultivated land quality were output through simulations to compare the assessment accuracy of the three
methods to verify the reliability and superiority of the RF model. In addition, the distribution pattern of cultivated land quality
grades in Xiangzhou in 2018 was also analyzed in this study. = Result  The results are summarized as follows: (1)The overall
quality of cultivated land in Xiangzhou was better, with a larger area of second- and third-grade farmland, accounting for 54.63%,
and the grades conformed to a positive distribution trend. From the distribution point of view, the spatial distribution of cultivated
land quality in Xiangzhou was unbalanced, influenced by the topography and socioeconomic development level and showing an
obvious geographical differentiation pattern, with overall characteristics of high in the north-central area and low in the southern
area. The distribution of cultivated land quality grades also varied widely among towns.(2)The RF model for cultivated land
quality assessment required fewer parameters and could simulate the complex relationships between indicators more accurately
and analyze each indicator’s contribution to cultivated land quality scientifically.(3)In terms of the average quality index of
farmland, RF > BPNN > EW. The spatial patterns of the quality index from RF and BPNN were similar, and both were
significantly different from EW.(4)Compared to BPNN and EW, RF had a higher data mining ability and training accuracy, and its
assessment result was the best. The coefficient of determination(R?)was 0.8145, the mean absolute error(MAE)was 0.009, and the
mean squared error(MSE)was 0.012.  Conclusion  The findings in this study showed that RF was more suitable for the quality
assessment of cultivated land with complex nonlinear characteristics. This study enriches and improves the index system and
methodological research of cultivated land quality assessment at the county scale, and provides a theoretical basis for achieving a
threefold production pattern of cultivated land quantity, quality, and ecology in Xiangzhou, while also serving as a reference for
the evaluation of cultivated land quality in similar regions.

Key words: Cultivated land quality; Random forest; Intelligent model; Xiangzhou District
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Fig. 1 Study area: a) location in Hubei Province; b) digital elevation map ( DEM ) of Xiangzhou District
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Table 2 Classification of qualitative indicators and their affiliation
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TERE T FOTWER MR AR AR
Irrigation
_ 1 0.8 0.6 0.3
capacity
=W e FE —f AEE
Biodiversity 1 0.8 0.6
IR HiE HWEE
Cleanliness 1 0.8
*3 TEERRERH
Table 3 Affiliation function of the quantitative indicators
TRPR 4 PR PREZE T PRELAN uBITRR w iy ERR
Indicator Function Function a b c Lower limit Upper limit
name type formula of u of u
AR LIREE H Lt
Thickness of tillage Upper y= 1/(1 +a(u—c)?) 0.000 205 99.092 342 10 99
layer precept
TIEH B H Lt
Soil organic Upper y= 1/(1 +a(u—c)?) 0.001 842 33.656 446 0 33.7
matter precept
13 pH W
y=1/(1+a—-c)*) 0.221 129 6.811 204 3.0 10.0
Soil pH Peak
A RO He Lt
Soil available Upper y=1/(1+a—-c)*) 0.002 025 33.346 824 0 333
phosphorus precept
- e prll
Soil available Upper y=1/(1+a—-c)*) 0.000 081 181.622 535 0 182
potassium precept
Ul
PhAEEHERE
Negative y=b—au 0.000 376 0.901 88 5 1 600
Ease of farming
linear
A2 1 i 3K B Ul
Traffic Negative y=b-au 0.000 318 0.906 36 15 2400
accessibility linear
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