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Study on Sustainable Utilization of Cultivated Land in Hunan Province Based on Ecological Footprint Model
LIU Hong-juan
Abstract Taking Hunan Province, the main grain producing area in central of my country, as the research area, and selecting the relevant

(School of Geographical Sciences, Hunan Normal University, Changsha, Hunan 410081)

data of cultivated land utilization from 2011 to 2020, combined with the ecological footprint model of cultivated land, this paper analyzed the
dynamic change process of sustainable utilization of cultivated land in Hunan Province in the past 10 years, and further predicted the utilization
of cultivated land in the province from 2021 to 2025.The results showed that the cultivated land area in Hunan Province decreased year by year
from 2011 to 2020, and the ecological deficit area of cultivated land in the next five years will also be larger than the ecological surplus area,
and the cultivated land will be in an unsustainable use state.lt is suggested that the fine management of agriculture, the development of green
circular agriculture, the improvement of law enforcement and the strengthening of the system can realize the sustainable use of cultivated land

in Hunan Province.
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Fig.1 Geographical location of Hunan Province
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Table 1 The total ecological footprint, the total ecological carrying ca-

pacity and the total ecological deficit of cultivated land in Hu-

nan Province from 2011 to 2020

hm’

A0y A bR NAERS AR
Year Sl EF 735 EC ED

2011 67 256 455.328 9 3049 789.9272 63 306 665.401 7
2012 58 451 244.833 2 3911933.5729  —54 539 311.260 3
2013 52 790 533.498 6 37569337203  —49 033 599.778 3
2014 54 090 042.011 7 38099914353 =50 280 050.576 4
2015 54 019 182.600 1 3704 777.541 1 =50 314 405.059 0
2016 49 854 003.439 9 36349471712  —46 219 056.268 7
2017 39 414 629.222 0 3680 117.466 0  —35 725 511.756 0
2018 37 901 570.346 7 3655 620.897 4 —34 245 949.449 3
2019 36 391 434.328 3 3124723.0356  —33266711.2927
2020 36 904 849.326 1 31640439320  —33 740 805.394 1
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Table 2 Per capita cultivated land ecological footprint, per capita cul-

tivated land ecological carrying capacity, per capita ecological

deficit, productivity sustainability index in Hunan Province
from 2011 to 2020

J N DN
F0 wmmw ebREN  FF RS
ef //hm’ ec//hm* ed //hm’ PSI
2011 0.942 5 0.055 4 0.887 1 0.055 5
2012 0.814 1 0.054 5 0.759 6 0.062 7
2013 0.738 6 0.052 6 0.686 0 0.066 4
2014 0.751 0 0.052 9 0.698 1 0.065 8
2015 0.745 9 0.051 2 0.694 7 0.064 2
2016 0.681 2 0.049 7 0.6315 0.068 0
2017 0.540 2 0.050 6 0.489 6 0.085 6
2018 0.517 3 0.049 9 0.467 4 0.088 0
2019 0.497 2 0.042 7 0.454 5 0.079 1
2020 0.505 9 0.043 4 0.462 5 0.079 0
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Table 3 Balance factor and yield factor of cultivated land in Hunan
Province from 2011 to 2020

E PRI AT
Year Yield factor Balance factor
2011 0.954 6 1
2012 0.943 5 1
2013 0.905 3 1
2014 0.917 4 1
2015 0.892 0 1
2016 0.876 2 1
2017 0.888 7 1
2018 0.879 7 1
2019 0.861 1 1
2020 0.871 9 1
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Table 4 Annual change rate of per capita cultivated land ecological
footprint and per capita cultivated land ecological carrying
capacity in Hunan Province from 2011 to 2020 hm’
il RBAE BME FHE
Type Maximum ~ Minimum  Mean

ANIGHFHbAEZS LR Per capita cultivated  0.012 4 -0.128 4 -0.039 0
land ecological footprint

ANIGHF A= 25 7K 3 J1 Per capita culti-  0.000 9

vated land ecological carrying capacity

-0.000 7 -0.007 8
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Table 5 Prediction results of per capita cultivated land ecological footprint and per capita cultivated land ecological carrying capacity in Hunan

Province from 2021 to 2025
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7572 1 Scheme 1 772 2 Scheme 2 772 3 Scheme 3
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BT eof  BIKETT ec  R/TRFE ed BT of  BDIKET) ec  R/TRF ed BT ef BRI ec R/ TRF ed

2021 1.012 4 1.000 9 0.0115 0.871 6 0.999 3 -0.127 7 0.961 0 0.992 2 -0.031 2
2022 1.025 0 1.001 8 0.023 2 0.759 6 0.998 7 -0.239 1 0.923 5 0.984 5 -0.061 0
2023 1.037 7 1.002 7 0.0350 0.662 0 0.998 0 -0.336 0 0.887 5 0.976 8 -0.089 3
2024 1.050 5 1.003 6 0.046 9 0.577 0 0.997 3 -0.420 3 0.852 9 0.969 2 -0.116 3
2025 1.063 6 1.004 5 0.059 1 0.502 9 0.996 7 -0.493 8 0.819 6 0.961 7 -0.142 1

TE RIS 1.2 3 BT SR A R IR A 3R 4 IR e MR

Note : The source data of the calculation results of Schemes 1, 2 and 3 in the table are from the maximum, minimum and average values in Table 4
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