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Fig.1 Theory framework of arable land quality evaluation
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Table 2  Arable land quality(except arable land health status) indicator classification, assignment and weight
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Table 3 Arable land health status indicator
classification and assignment
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Abstract: The evaluation of arable land quality is one of the important means to protect and manage arable land. In order to
meet the needs of current arable land management work and protect the safety of national arable land resources, it is necessary
to establish an arable land quality index system to evaluate the arable land quality. Based on the change of human demand for
arable land resources, the components of arable land use system and the relationship between various components of arable
land use system, this paper systematically expounded the theoretical framework of arable land quality evaluation, and the
evaluation index system of arable land quality was established by the matching of different demand hierarchy characteristics of
human and supply of arable land resources. The evaluation index system of arable land quality consisted of five dimensions:
geology characteristics, soil traits, farming conditions, health status of arable land and biological characteristics of arable land.
According to the different characteristics of each dimension of arable land quality, suitable evaluation methods were selected.
The three dimensions of geology characteristics, soil traits and farming conditions were calculated by using the weighted
additive. The health status of arable land is calculated by the “1+X” cumulative model; the biological characteristics of arable
land were calculated by coefficients. Then, the quality of arable land for high yield and high efficiency demand was evaluated
by the method of additive, and the quality of arable land for green health and sustainable development was evaluated by the
method of revised. The quality of arable land in Daxing District of Beijing was evaluated by using multi-source and
multi-scale data. The results showed that the evaluation results of arable land quality in Daxing District were divided into five
grades at equal intervals of 20 points. The arable land quality index [80,100] was excellent, [60, 80) was good, [40, 60) was
medium, [20, 40) was lower, and [0, 20) was poor. Under the conditions of high yield and high efficiency, the excellent area
accounted for 88.27% of the total arable land, the good accounted for 11.73%. Under the condition of green health demand, the
excellent accounted for 73.61% of the total arable land, and the good accounted for 26.39%. Under the conditions of
sustainable development demand, the excellent accounted for 3.03% of the total arable land, and the good accounted for
52.30%, medium accounted for 40.39%, and lower accounted for 4.27%. From the perspective of space, the results of arable
land quality evaluation of high yield, high efficiency, green health and sustainable development demand were all high in the
east and low in the west. By comparing the results of arable land quality evaluation under different demand conditions, the area
of arable land in excellent is decreasing, while the area of arable land in good, medium and lower is increasing. The health
status of arable land and the biological characteristics of arable land have become important factors affecting the quality
improvement of arable land. Research conclusions are that the evaluation index system of arable land quality based on
sustainable development demand can provide effective support for the evaluation and management of arable land, and is more
in line with the national quantity, quality and ecological management needs of arable land.

Keywords: land use; arable land quality; grading; indicator system; integrated algorithm; Daxing District



