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Research on Healthy Evolution and Driving
Mechanism of Cultivated Land Utilization System in
Chongqing Based on PSR-TOPSIS Model
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Abstract: The using system healthily of cultivated land is the cornerstone of food
security and ecosystem health, and the analysis of health evolution and driving factors
determines the direction of governance and regulation of the system of cultivating
land use. Based on the characteristics of the system of cultivating land use, the thesis
selects evaluation indicators from the perspectives of pressure, state and response, uses
the TOPSIS model to build an indicator of evaluating system, analyzes the healthy
evolution of Chongqing’s system of cultivated land use from 2000 to 2017, and uses
principal component analysis to reveal the land utilizing system healthily of driving
mechanism, using GM (1,1) model to predict the trend of cultivated land healthy. The
results show that: (1) From 2000 to 2017, the total score of Chongging’s cultivated land
use system fluctuated between 0.38 and 0.56, and the fluctuation range was between
“unhealthy” and “critical health”. The health level of cultivated land in urban areas
shows a gradual downward trend; (2) On the evolutionary trend, after 2017, the health

score of system of cultivated land use in Chongqing is above 0.35 and has a steady
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upward trend; (3) The system healthily of cultivated land use is positive. The driving
factors include total agricultural output value, effective irrigation rate, cultivated
land reclamation rate, the retentivity of cultivated land, unit arable land agricultural
mechanization level, and newly-added water-saving irrigation area; negative driving
factors include unit farmland pesticide load and desertified cultivated land area.
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Figure 1 PSR model of cultivated land use system in Chongging
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Table 1 The indicators of health evaluation and meanings of cultivated land use

system
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Table 2 The evaluation criteria of health for cultivated land use systems
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Table 3 Index weights of the cultivated land use system in Chongging
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Table 4 Evaluation results of cultivated land use system in Chongging
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Figure 2 Overall score of health status of cultivated land use system in Chongging
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Figure 3 Distribution of cultivated land health levels in Chongqing
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Figure 4 Health prediction results of cultivated land use system in Chongging
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