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Evolution and spatial correlation network of intensive
utilization of cultivated land in China and its influencing factors

WANG Fuhong', XIA Yong?, DING Ning?, LYU Yi#, ZHAO Lanlan®, WANG Ziyang®

(1. School of Agriculture and Forestry Economics and Management, Lanzhou University of Finance and Economics,
Lanzhou 730101, China;
2. College of Economics and Management, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract This study aims to clarify the characteristics of the spatial correlation network of intensive utilization
of cultivated land and its influencing factors. Based on the cultivated land use and agricultural production data
of 31 provincial regions from 2000 to 2024 (Data do not include those of Hong Kong, Macao, and Taiwan regions.
The same applies below) , this study employs models including the comprehensive evaluation model, the
modified gravity model, social network analysis, and the quadratic assignment procedure (QAP) to systematically
investigate the characteristics and influencing factors of the spatial correlation network of intensive utilization of
cultivated land in China. The results indicate that: 1) From 2000 to 2024, the level of intensive utilization of
cultivated land in China exhibited a continuous upward trend, with an average annual growth rate of 2. 85%.

The level of intensive utilization of cultivated land in each province showed a characteristic of low values clustering
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first and then spreading to higher values. 2) The spatial correlation network of intensive utilization of cultivated
land exhibited multi-threaded, dense, and increasingly complex characteristics. The network density, network
connectivity and number of network connections show a fluctuating upward trend, while the network efficiency
and network hierarchy degree show a fluctuating downward trend. 3) The network structure of intensive utilization
of cultivated land demonstrated a significant “core-periphery” structure, with provinces such as Henan and
Shandong occupying core positions in the overall network structure, while provinces such as Xinjiang, Yunnan,
and Xizang were situated on the periphery. 4) Factors such as inter-provincial capital distance, urbanization,
the level of agricultural science and technology, rural human capital, agricultural resource endowment, and the
intensity of fiscal support to agriculture are important determinants influencing the evolution of the spatial
correlation network of intensive utilization of cultivated land. In the future, the paradigm for cultivated land use
protection and management should shift from “territorial management” to “network governance,” optimizing cross-
regional coordination mechanisms for cultivated land protection and systematically regulating the key factors
influencing intensive cultivated land use.

Keywords cultivated land; intensive utilization; spatial correlation network; social network analysis; China
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Fig. 1 The formation mechanism of the spatial correlation network of intensive utilization of cultivated land
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Fig. 4 Overall network characteristics of the spatial correlation of intensive utilization of cultivated land from 2000 to 2024
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Fig. 8 Core-periphery structure of the spatial correlation network for intensive utilization of cultivated land in 2000 and 2024
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Note: *, **  and *** denote statistical significances at the 0. 1, 0. 05, and 0. 01 levels, respectively.
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