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Abstract; The improved ecological footprint factor was used to quantitatively evaluate the ecological foot-
print and decoupling status of Changsha from 2002 to 2016 ,and the grey GM (1,1 ) model was constructed to pre-
dict the ecological status. The results showed that the ecological footprint of Changsha increased year by year
from 8.63 x 10° hm” at the beginning to 1. 16 x 10" hm’ at the end. During the same time ,the available ecologi-
cal carrying capacity increased from 1.99 x 10° hm® to 2. 03 x 10° hm® year by year, and the ecological deficit
rose first from —6.65 x 10° hm’ and then fell to —9.58 x 10° hm’. The GM(1,1) model predicted that the eco-
logical deficit would rise to —1 368.03 hm’ in 2030.
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Table 1~ Yield factor of cultivated land in Changsha in 2016
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m/t A/10° hm? /(kg-hm’z) / (kg -+ hm’z) RN A5/ %
B 2298 773 336.07 6 840 2 744 2.49 54.40
INE 660 0.23 2 870 2 744 1.05 0.04
EP'S 79 736 12.33 6 467 2 744 2.36 2.00
FRERY 3119 0.90 3 466 2 744 1.26 0.15
FES 33 787 10.32 3274 1 856 1.76 1.67
P 57 997 12.88 4503 12 607 0.36 2.08
Lipi 416 0.25 1 664 1 000 1.66 0.04
skt 95 201 55.51 1715 1 856 0.92 8.99
R 20 0.01 2 000 1 500 1.33 0
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Table 2 Decoupling index of ecological footprint and GDP growth
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2002—2003 4E 0.663 05 55 i 44 0~0.8 2009—2010 4 0.060 77 55 B 44 0~0.8
2003—2004 4£ 0.739 39 55 i 44 0~0.8 2010—2011 4 0.028 32 55 B 44 0~0.8
2004—2005 4F 0.344 43 55 1B 44 0~0.8 2011—2012 4¢ 0.170 24 9084 0~0.8
2005—2006 4F: 0.195 91 a5 1 4 0-~0.8 2012—2013 4F 0.075 20 55 1B 4 0~0.8
2006—2007 4E 0.166 32 55 i 44 0~0.8 2013—2014 4F -0.162 12 58 4 <0
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2.4 KV A R TM 5T

Ph 2004—2016 4FEK v0 7 AR 245 b L A] A AR
AR A B, R A GM(1, 1) BRI (7)
A (8), T AF 5T X 48k 2018—2030 4F A 245 o F
RO o A R AR AR Aa] R ] AR SR 3
FRMAE R 50 x (e + 1) =36 775.61e™ % -
35912.16(¢ = 1,2, —-,n) . x V@ + 1) =
62 753.80e " +62 527.78(¢ = 1,2, ---,n) Fl

%3

xV(r+1) =55226.67¢"% — 55 027.78(t =
1,2, = n) BERIEGSG 1 R 1 g, AR X 5 22 16 43 %l
1 2.68% 0.05% F10.03% , 3% B T 0 455 760 W] {5
o (RIS, S 7 — 20 6 I T 0 A Y A o M
b PRI A A AR S ke B R VD T M R ARy 1 AR S R
W AR RE T T R A AR S R 8 S S PR S AT
P, IR B X iR 25 5 R L3R 3. PR R R
BT, AFDOE 5 25 A5 /)N A AR 3 ok A 4

ESBTESESRENNERTEESIRERE

Table 3 Comparison between model value and actual value of ecological footprint and ecological carrying capacity

H 25 R 3 1 AR AR A 25 R

1 BORME A/ SRRME A/ MIXHRZE, B A/ O SERRE A/ MIXHRZE/ BB A/ SRR A MRHRE/
hm? hm? % hm? hm? % hm? hm? %

2004 4R 1 104.83 1047.36 5.49 226.32 226.29 0.01 199.17 199.14 0.02

2006 4F 1 138.02 1 183.22 -3.82 227.14 227.15 0 199. 89 199. 89 0

2008 4F 1172.21 1191.75 -1.64 227.96 227.59 0.16 200.61 200.28 0.16

2010 4F 1207.42 1226.52 -1.56 228.78 228.81 -0.01 201.34 201.35 0

2012 4F 1243.70 1259.58 -1.26 229.60 229.57 0.01 202.06 202.03 0.01

2014 4F 1 281.06 1251.97 2.32 230.43 230.23 0.09 202.79 202.60 0.09

2016 4F 1319.54 1 160. 65 13.70 231.26 230.69 0.22 203.52 203.06 0.23
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Table 4  Prediction of ecological footprint and

available ecological carrying capacity
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A/hm? A/hm? # 51 A/hm? A/hm?
2018 4F 1359.19 232.10 204.26 -1154.93
2020 4 1 400.03 232.93 204.99 -1 195.04
2022 4 1 442.09 233.77 205.73 -1236.36
2024 4F 1 485.41 234.62 206. 48 -1278.93
2026 4F 1 530.03 235.46 207.22 -1322.81
2030 4 1576.00 236.31 207.97 -1 368.03
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