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Cultivated Land Quality Evaluation Method and Demonstration Based on
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China; 2. Wuhan Institute of Landscape Architecture, Wuhan 430081, China)

Abstract:  Objective Cultivated land is a special public resource and the most precious natural resource, which has a
fundamental and guaranteeing role in national food security. As an important means to measure the internal basic conditions and
external utilization level of cultivated land, cultivated land quality evaluation is the basis for grasping the status quo of cultivated
land quality and promoting sustainable use of cultivated land resources. =~ Method  Based on the needs of the “triad” protection
of cultivated land, we applied the Criteria Importance Though Intercriteria Correlation (CRITIC) method to improve the gray
target evaluation model. Also, we proposed a new method for the evaluation of county-level cultivated land quality based on the

triple quality dimension including soil quality, ecological quality and management quality. The Chibi City was taken as the case
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study. Result Results show that the organic matter content and 17 others indicators can characterize the multi-functional quality
level of cultivated land under the triple quality dimensions of soil, ecology and management. The quality of cultivated land in
Chibi City was at an upper-middle level, and the range of bullseye was 0.66—0.85. Furthermore, the regional spatial difference of
cultivated land quality was large and the quality grade of cultivated land in Chibi City was mainly two and three, accounting for
about 80.49% of the total cultivated land area. The cultivated land with a higher quality level was mainly distributed in the
northwest and east of Chibi City while with a lower quality level was predominant in the central and northern urban areas and
Shenshanzhen in the northeast. The difference in cultivated land management quality in Chibi City was small, soil quality and
ecological quality were more restrictive to the comprehensive quality of cultivated land. ~ Conclusion The evaluation results of
this study were consistent with the existing cultivated land quality grade evaluation results. This indicate that the improved gray
target evaluation model was not only more objective in the weighting and evaluation process, but also conducive to measuring the
single-dimensional quality of cultivated land. The improved gray target evaluation model was an important supplement to the
existing cultivated land quality evaluation methods. This research can provide theoretical and methodological references for the

evaluation of cultivated land multi-functional quality, which is in line with the new perspective of cultivated land quality

evaluation in the new era.

Key words: Cultivated land; Quality dimension; Index system; Gray target model; Chibi City
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Table 2 Weight of cultivated land quality evaluation index in Chibi City

ity &N
Index Weight
Al 2B Soil thickness 0.047 8
A2 5 Soil texture 0.082 0
A3 7B Organic matter 0.066 5
A4 pH 0.060 8
A5 3 Available phosphorus 0.064 2
A6 HZHN Available potassium 0.1210
A7 #FE AL Terrain parts 0.058 4
A8 3 ¥ Slope 0.058 0
A9 4 Z 4% Biodiversity 0.060 9

Bzt AT
Index Weight
A10 Ft L% 4 Landscape connectivity 0.045 4
All BEHREERE Plaque concentration 0.058 7
A12 BEIR 5514 Trrigation conditions 0.0533
A13 7K 444 Drainage conditions 0.043 3
A14 ¢ HAK M Farmland forest net 0.031 0
A15 8 #%iH I8 Road accessibility 0.057 8
A16 #HERE S Tillage distance 0.054 5
A17 ML Field regularity 0.036 4
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Table 3 Evaluation results of cultivated land quality in Chibi City

ER UMDY} 3 [iGgA L

Grade Bullseye Area/hm? Proportion/%
—% Level | >0.79 1625 4.43
ZY Levell  0.76~0.79 16 851 45.96
=% Level T 0.73~0.76 12 624 34.43
Mgk Level IV 0.70~0.73 5085 13.87
fig Level V <0.70 481 1.31
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Fig. 2 Spatial distribution maps of cultivated land quality level (a ), soil quality level (b), ecological quality level (¢ ),

management quality level (d)
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Fig. 3 Spatial distribution of cultivated land quality grade (a ), Comparison of gaps in evaluation results (b )
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