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Research on temporal and spatial attribute of food production security
state in Chinese major grain regions under the horizon of ecological foot-
print. 2007-2025
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Abstract:  Chinese major grain regions shoulder the important responsibility of stabilizing national grain production,
and face increasingly serious agricultural ecological problems. Under the horizon of ecological footprint, food security state
in Chinese major grain regions from 2007 to 2016 was empirically researched by temporal and spatial dimensions, and the
grain productivity and ecological footprint index of major grain regions from 2017 to 2025 were predicted by using GM (1,
1) model. The results showed that ecological footprint and ecological carrying capacity in each major grain province had sig-
nificant spatial discrepancy, and the changing trends were different. The ecological deficit was most serious in Henan prov-
ince, Auhui province and Jiangsu province, but the ecological condition was good in Liaoning province, Jilin province,
Heilongjiang province, Hubei province and Inner Mongolia Autonomous Region. According to the prediction results of GM
(1,1) model, the ecological footprint index in 2025 was 0.65% , therefore the situation of ecological support for food secur-

ity was grim.
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Table 1 Evaluation and gradation of food security sustainability
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Fig.1 Ecological surplus and deficit change of food production in main grain production regions from 2007 to 2016
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Fig.2 Ecological footprint of each major grain province ( district) in 2007, 2012 and 2016
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Fig.3 Simulation results of ecological footprint and ecological carrying capacity in main grain production regions
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Table 3 Prediction and error test of ecological footprint and ecological carrying capacity of food security in main grain production regions

A R SRR
(AN N N N N

e o mee TR R i s

2007 1.378 88 1.378 88 0 1.229 62 1.229 62 0

2008 1.402 32 1.415 04 0.009 1 0.010 4 1.248 87 1.352 14 0.082 7 0.006 0

2009 1.414 69 1.424 14 0.006 7 0.002 4 1.391 88 1.364 99 0.019 3 0.094 2

2010 1.442 42 1.433 29 0.006 3 0.012 9 1.416 88 1.377 97 0.027 5 0.008 3

2011 1.456 48 1.442 50 0.009 6 0.003 3 1.438 54 1.391 07 0.033 0 0.005 7

2012 1.456 95 1.451 77 0.003 6 0.006 1 1.431 28 1.404 30 0.018 9 0.014 7

2013 1.468 17 1.461 11 0.004 8 0.001 3 1.442 35 1.417 65 0.017 1 0.001 8

2014 1.468 74 1.470 50 0.001 2 0.006 0 1.422 69 1.431 13 0.005 9 0.023 5

2015 1.481 77 1.479 95 0.001 2 0.002 4 1.427 50 1.444 74 0.012 1 0.006 1

2016 1.476 15 1.489 46 0.009 0 0.010 3 1.422 30 1.458 48 0.025 4 0.013 2
R4 2017-2025 EIRERZ LA HEETNLE R
Table 4 Prediction results of food security sustainability from 2017 to 2025

£t 2017 4¢ 2018 4 2019 4 2020 4 2021 4 2022 4 2023 4F 2024 4 2025 4

A5 R (X108 hm?) 1.499 03  1.50867  1.51837  1.528 12  1.53795  1.54783  1.55778  1.56779  1.577 87
HEATRE ST (%108 hm?)  1.47236  1.48635  1.50048  1.51475  1.52915  1.54369  1.55837  1.57318  1.588 14
AB R (%) -1.81 -1.50 -1.19 -0.88 -0.58 -0.27 0.04 0.34 0.65
AT (%10 kg) 4.9229 5.039 8 5.159 5 5.282 0 5.407 4 5.5357 5.667 2 5.801 7 5.939 4
A8 (kg/hm?) 5960 6 060 6 150 6 250 6 360 6 460 6 560 6 670 6 780
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