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Changes and impacts of cultivated land and grain supply and demand pattern in Xinjiang based on the degree
of food security contribution

LIU Shuxin', WUSIMANJTANG Paruke"?, SHAMUXI Ayituerxun"*, CHE Lili', GONG Min', ZHOU Hongtao'

(1.School of Public Administration (Law), Xinjiang Agricultural University, Urumqi 830052, China; 2. Natural Resource Management
Innovation and Development Research Center of Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: To explore Xinjiang cultivated land and grain supply and demand structure changes and its contribution to national food security,
and the effects of cultivated land change on food production, this study used land use dynamics to analyze the spatial and temporal changes
of cultivated land and grain planting area in Xinjiang, combined with the consumption statistics method and the contribution degree of food
security (FSP) model to estimate the contribution of Xinjiang to the national and regional grain security in Xinjiang, and further clarified
the spatio—temporal changes of grain supply and demand in Xinjiang, used sensitivity model to describe the impact of cultivated land area
change on grain production from 2000 to 2020. The results showed that, first, the overall cultivated land and grain sown area increased
steadily, respectively increasing 2.877x10° hm* and 8.070x10° hm*; wheat and corn account for about 80% of the area, and the corn planted

area increased by nearly one handred percent during 20 years, while the wheat planted area decreased slightly. Second, the grain supply
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was always greater than demand, and supply and demand gradually transition from a tight balance to a certain surplus space; Third, the

contribution of Xinjiang to national food security was always positive, and the average was 2.3%, making a certain contribution. Forth, the
contribution of different states to Xinjiang's food security varied significantly in space, and the center of gravity shifted from south to north.
Reasonable protection of cultivated land and the positive influence of land planning led to an augment between cultivated land area and
grain production. The research shows that scientifically measuring regional grain supply and demand based on the contribution degree of
food security is of great significance for promoting regional grain work and formulating relevant policies for ensuring national food security.

Keywords: cultivated land change; grain supply and demand pattern; statistical method of consumption; contribution to food security;
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Figure 5 Changes of contribution degree of grain production, consumption and food security in Xinjiang from 2000 to 2020
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Table 1 Grain demand structure in Xinjiang from

2000 to 2020(%)
Oy TR BERDER TOR PR e
Year  Ration Feed grain  Industrial grain ~ Seed grain Loss rate
2000  56.30 32.93 5.86 2.56 2.34
2001 54.92 34.86 5.64 2.35 2.25
2002 53.14 36.60 5.54 2.36 2.37
2003 51.15 39.61 5.05 2.04 2.15
2004  48.81 42.41 4.63 2.03 2.13
2005  48.64 42.90 432 2.05 2.09
2006  50.26 40.49 491 2.14 2.20
2007  46.80 43.89 5.06 2.08 2.17
2008  49.44 40.29 5.47 2.30 2.49
2009  49.17 38.71 6.08 2.89 3.14
2010 50.10 37.39 6.76 2.67 3.08
2011 50.90 36.41 7.11 2.55 3.02
2012 49.67 37.39 7.27 2.53 3.15
2013 4293 42.41 7.93 2.85 3.88
2014 46.64 41.06 6.07 2.66 3.57
2015 43.22 37.31 13.66 242 3.39
2016  40.17 39.11 15.51 2.45 2.76
2017  40.44 41.62 12.79 2.40 2.74
2018  40.03 41.15 13.87 223 2.72
2019  35.73 43.43 15.75 2.28 2.81
2020  38.98 41.14 14.99 2.16 2.73
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Figure 6 Contribution of each prefecture to Xinjiang's food
security from 2000 to 2020
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Table 2 Grain production on the cultivated land area changes

sensitivity hierarchy
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Figure 7 Sensitivity to cultivated land area changes of grain production in Xinjiang during 2000—2020
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