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Table 1 Index of cultivated land resources security in study
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Fig.2 Cluster analysis results
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Analysis of driving mechanism of cultivated land resources security of
black soil region in Songnen high plain

Song Ge'?, Wang Yue'!, Lei Guoping?, Wang Panpan'
(1. School of Resources and Environment, Northeast Agricultural University, Harbin 150030, China;
2. Institue of Land Management, Northeast University, Shenyang 110819, China)

Abstract: For profoundly anatomizing the effect mechanism of driving factors which affecting cultivated land
resources security in study area, studying the driving mechanism of cultivated land resources security in study
area, providing scientific basis to ensure the health of cultivated land and to protect the national food security.
This paper takes black soil region of Bayan county in Songnen high plain as study area, using Matlab
programming, adopting Genetic Algorithm to improve Neural Networks and combining correlation analysis,
recognizing the prime factors and getting the related to the sensitive influential factors of cultivated land resources
security, clarifying the effect mechanism and driving synergistic of influential factors and revealing the driving
mechanism of the cultivated land resources security through multiple regression analysis and complete quadratic
regression analysis. It turns out: The synergistic effect relations of cultivated land resources security in study area.
The factors play a significant impact to the cultivated land resources security, and they have different synergistic
effects in different influential factors. The synergistic effects get positive and negative interactions and have
variants strength of different influential factors. The natural factors play a catalytic role in the security of
cultivated land resources in study area. The socio-economic factors and ecological factors play an inhibition role
in the security of cultivated land resources in study area, and socio-economic factors play inhibition strongest,
followed by ecological factors. Effects of socio-economic factors play the most remarkable role on cultivated land
resources security, natural factors secondly, the role of ecological factors not obvious. Among the main factors,
soil texture plays the strongest role in promoting cultivated land resources security, the strength is 0.5654, next is
pH value, the strength is 0.2563, while black soil thickness plays the weakest role, the strength is 0.0662. Altitude
plays the strongest role in inhibiting cultivated land resources security, the strength is 0.3721, next is water and
soil erosion, the strength is 0.3580, while fluorine plays the weakest role, the strength is 0.0131. The results
provide a reference to protect cultivated land resources of black soil area and to rational use cultivated land
resources.

Key words: land use, models, genetic algorithms, black soil region in Songnen high plain, cultivated land
resources security, synergistic effect, GA-BP dimensionality reduction model
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