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Assessment of Sustainable Development Based on Energy Theory and Ecological Footprint
——A Case Study of Ankang

ZHANG Yu-yu',LIU Jian-jun'* ,MA Chang-xin' ,REN Jun-hui’
(1. College of Forestry . Northwest A&F University sYangling , Shaanxi 712100, China
2. Tibet Vocational and Technical College s Lasa, Tibet 850030, China)

Abstract ; Taking the municipal ecosystem of Ankang as object, by combining the energy value theory and the eco-
logical footprint models together, the amounts of ecological carrying capacity and the demands of ecological foot-
prints between 2004 to 2008 were calculated,and an assessment was conducted in the view of regional sustainable
development. In the years of 2004 to 2008, the energy-based ecological footprints were 11. 90 hm®,11. 83 hm®,
11.59 hm”,11. 57 hm® ,and 11. 40 hm® per capita, respectively. The energy-based ecological carrying capacities were
4,28 hm®,4.69 hm®,4. 00 hm®,4. 44 hm®,and 4. 89 hm® per capita, respectively. The sustainability energy indices
were 0. 74,0.72.0.74,0.72,and 0. 70, respectively. The energy-based ecological footprint was beyond the carrying
capacity,and turned out ecological deficit, resulting in poor ecological safety, which meant the consumption of re-
sources was highly beyond the supply of the resources.

Key words: Ankang; energy; ecological footprint; ecological carrying capacity; sustainable development;
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Table 1 Annual budget of solar energy for the earth
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geobiosphere in Ankang

TS N N fig Ay AEH/] REMEFCeRDS RMHBEME/Ja D
WA . HEARR. 7 ¢
. KIHFESTRE 1.19X10% 1. 00 1.19X10%
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Table 2 Calculation for annual renewable resources energy in Ankang(2008) J
BE HE 2 HE1H 6 W R 2004 4F 2005 4F 2006 4F 2007 4F 2008 4F S
p N EE R 1. 00 1.19x 101 1.19x 101 1.19x 101 1.19Xx 101 1.19Xx 101 1.19x 101
KRk 6. 63X 102 1. 21X 10 1.21 X104 1.21 X101 1. 21X 10 1. 21X 10 1. 21X 10
7K B 1. 05X 10" 3.03X10?! 3.66X1021 3.82X10?1 3.13X102! 3. 82102 3. 49102
KAk fig 1. 82X10* 1. 69X 10% 2.04X1021 3.39X 1016 1. 75X 102 2.13X102! 2. 20102
Hh 3R e #% fig 2.90X 104 9.83X102° 9.83X102° 9.83X102° 9. 83X 1020 9. 83X 1020 9.83X102°
Bt — 4.01X10% 4. 64 X102 4. 80X 102! 4,11 X102 4, 80X 102! 4,47 X102
K3 RETREESAHFA (2004 —2008 £F)
Table 3 Energy-based ecological capacity in Ankang (2004-—2008)
i H 2004 4F 2005 4F 2006 4F 2007 4F 2008 4 Sy
] HH IR AR A /] 4.01X10% 4.64X10% 4.80X% 102! 4.11X102 4.80X10% 4.47X10%
FtEE/] 1.30X10% 1.30X10% 1.30X10% 1.30X10% 1.30X10% 1.3X10%
et — L A& 2 /1 /hm? 1. 68107 1. 81 X107 1. 85X 107 1.71X107 1.85X107 1. 78 X107
A & # F7 /hm? 4.28 4,69 4. 00 4. 44 4. 89 4. 46
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Table 4 Energy-based ecological footprint in Ankang(2004—2008)

A G ﬁﬁ{ﬁ%’%ﬁ% fefd— A 2/ hm?
J(J et %3[18, 2004 4% 2005 4% 2006 4% 2007 4% 2008 4
AW /T [ERRy 1.64X10% 6.02X10" 1.89X 102 1. 99X 1020 1. 87 X102 1.60X10%  1.90X10%
INFE 1.57X 1010 1.14X10° 2. 41102 2. 69102 3.06X 1020 2.39X1020  1.76X10%
ESP 3 1.65X101° 4.53X10* 2.16 X102 2. 67102 2.30X102 1.64X10%  1.76X10%
RS 2.07 X101 4.53X10% 4.31X 10" 5.16X 10! 5.84X 10 5.90X 10  6.85X1013
ST 2. 55X 1010 1.16 X108 1.35X 102 1.64 X102 1.85X 102 1.87X10%  2,15X10%
KRS 3.30X10° 8. 89X 10° 2.02X10% 2. 43X 102! 2. 88X 102! 3.42X102°  5.63X10%
Liipid 1.884 X107 1. 44X 101 5.96X101 7.05X10" 4, 34101 3.79X10Y  6.23X10"
A 2.00X 1010 2.85X10° 5.84X 102! 6. 82> 102! 8. 18X 102! 6.45X 1020 4,64X10%
4 2.09X 1010 3.35X10° 4.28X102 6. 39X 1020 5.11X 1020 5.70X1020  4,54X10%
Ed| 1.41X10° 6.71X10° 9. 841020 8. 64102 7.65X1020 6.33X102  5.96X10%
e 5.5X10° 3.35X10° 2.01X 102 2. 55X 102 3.17X10% 3.83X10%0  4,34X10%
IR il 5.5x10° 3. 36X 108 7.85X1019 9.20X1019 1. 06X 1020 3.40X109  3,70X10"
/Nt 1.61x10% 1.25X10% 1.35X10% 1.08X10%2  9,04X 102
EREIE/ ] WAkam R 3.89X107 1.11X10° 1.38X10'9 1.38X10° 1.55X101° 1.89X101  1.89X 10"
G| 3.6X 108 1.59X10° 2. 98X 102! 3. 87X 102! 4.07X10?! 5.50X1020  6.71X10%
/Nt — — 2,99 102! 3. 881021 4.09X 102 5.52X1020 6, 73X10%
Bt/ 1.91X10% 1. 64102 1.76X10% 1.63X10%2  1,61X10%
X A4 25 2 35/ hm? — — 4.06 X107 3. 49X 107 3.74 X107 3.47X107  3.43X107
AR R/ hm? — — 11. 90 11.83 11.59 11.57 11. 40

33 AIHEARRA

3.3.1 AXBAKRNL MESATLAEN,ZEN
2004—2008 4 N BIfB A 2B S R B K T A6
AR RS T HORS B A S AR AR AR

FAHAY BN 7.62.7.14.7.59.7. 68.6. 51 hm*, £ W]
% RRETIT DX S0 P T AR 1 1 AR B TR AR R T X IR
A A% 2 416 1% T B B R A AN T A R PR R AT
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Table 5 Sustainable development index in Ankang
i [{ 2004 4F 2005 4F 2006 4F 2007 4F 2008 4F - #4
AIRE(E A S K4 J1/ hm? 4.28 4.69 4,00 4,44 4. 89 4,46
AP RE(E AR R/ hm? 11.90 11.83 11.59 11.57 11. 40 11. 66
AN AR FRF/ hm? 7.62 7.14 7.59 7.68 6.51 7.31
ARS8 1.78 1.52 1.90 1.73 1.33 1.65
RS R AR 0.74 0.72 0.74 0.72 0.70 0.72
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