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Sustainable Development Characteristics of Shandan County in Arid Farming-Pastoral

Ecotone from 2009 to 2018 Based on Energy Ecological Footprint
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(College of Forestry ,Gansu Agricultural University ,Lanzhou 730070 ,Gansu ,China)

Abstract: In order to study the impact of climate change and human activities on social and economic sus-
tainable development in Shandan County from 2009 to 2018, this study calculated and analyzed related indi-
cators using energy ecological footprint model. The results showed that the per capita ecological footprint
of the county increased significantly during the study period,with an increase of 20.57% from 3. 84 hm® in
2009 to 4. 63 hm” in 2018. The proportion of cultivated land (78. 15%) in the total per capita ecological
footprint was the largest. The per capita ecological capacity decreased from 3. 15 hm® in 2009 to 2. 77 hm®
in 2018, a decline of 11. 90% in 10 years. The county had been in ecological deficit for 10 years,and the sus-
tainable development index was always less than 0. 5,decreased by 16. 84 % in 10 years. The unsustainable
state had been deteriorating in the past 10 years,and the pressure on the ecological environment had been
increasing gradually. Therefore,it is very important to adjust the industrial structure and strengthen the ec-
ological protection. The results provide scientific decision support and reference for promoting the coordi-
nated development of ecological environment and economy in Shandan County.
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Table 1 The consumption items corresponding to each

sub-branch Shandan County
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Table 3 Per capita solar energy value of each consumption item in Shandan County from 2009 to 2018(sej)
AR 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
AT B NE S 119E+15  1.09E+15  1.12E+15  1.16E+15 1.20E+15 1.30E+15 1.34E-+15 1.35E+15 1.30E+15 1.23E+15
£k T.T0E+12  1.25E+13  3.29E+13  4.09E+13  4.80E+13 4 14E+13  4.95E+13 4.38E+13 6.45E+13 1.30E+14
AY  1.03E+16  8.98E+15 9.32E+15 9.22E+15  9.86E+15 1.03E+16 1.06E+16 1.06E+16 1.07E+16 8.51E+14
Mk L51IE+15  1.43E+15 1.38E+15 1.62E+15 1.72E+15 1.87E+15 1.95E+15 2.30E+15 2.07E+15 2.08E+15
HH  5.80E+13  1.22E+14  1.70E+14  3.83E+13  2.29E+14  1.93E+14  2.58E+14 3.21E+14 4.10E+14 2.76E+14
OB AW 2.90E+13  2.89E+13  3.24E+13  3.23E+13  3.31E+13  3.52E+13 3.66E+13 3.88E+13 4.03E+13 2.87E+13
B 3.66E+14  3.77E+14  4.09E+14  4.22E+14  4.40E+14  4.81E+14  5.13E+14 5.52E+14 5.88E+14 6. 79E+14
HEFE 3.09E+H12  3.60E+12  3.86E+12  3.85E+12  4.02E+12  4.40E+12  4.26E+12 4.08E+12 4.40E+12 4.40E+12
B%E  6.67E+13  6.81E+13 7.36E+13 7.73E+13  7.85E+13  8.11E+13  7.82E+13 7.33E+13 7.70E+13 7.44E+13
A5 7.99E+13  7.54E+13  7.68E+13  7.66E+13 7.64E+13 1.00E+14 9.59E+13 9.26E+13 9.63E+13 8.86E+13
Ak SERAL 7.32E4+13 6.84E+13  4.03E+13  3.29E+13  5.53E+13  5.73E+13  5.80E+13 5.80E+13 8.50E+13 7.45E+13
WK B KM 2.62E4+12  2.74E+12  2.75E+12  2.77E+12  2.82E+12 2.84E+12 3.00E+12 3.12E+12 3.10E+12 3.11E+12
AfER  BE# 1.15E+15  1.10E+15  1.34E+15  1.43E+15  1.46E+15 1.54E+15 1.53E+15 1.38E+15 8.74E+14 1.01E+15
i 1.59E+15  1.45E+15  1.58E+15  1.63E+15 1.73E+15 1.83E+15 1.86E+15 1.92E+15 1.76E+15 1.63E+15
H Bl f17 1L7IE+11  1.76E+11 1.79E+11 1.88E+11 2.02E+11 2. 04E+11 2.06E+11 2. 14E+11 1.89E+11 2. 14E+11
F4 WAE2009—2018 FATELEFIEEEE (s¢j)
Table 4 Renewable resource energy value in Shandan County from 2009 to 2018(sej)
ARy 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
INGECEIN 5.40E+19  5.40E+19  5.40E+19  5.40E+19  5.40E+19 5.40E+19 5.40E+19 5. 40E+19 5.40E+19 5. 40E+19
7K Ak % g 9.38E+17  9.21E+17 8. 91E+17 8.43E+17 8.36E+17 8. 51E+17  8.82E+17 9.49E+17  9.01E+17 8. 43E+17
7K i 2.09E+21  2.05E+21 1.98E+21 1.88E+21 1.86E+21 1.90E4+21 1.96E+21 2.11E+21 2.01E+21 1.88E+21
MaE 2.78E+19  2.78E+19 2.78E+19 2.78E+19 2.78E+19 2.78E+19 2.78E+19 2.78E+19 2.78E+19  2.78E+19
i BR TE 5 Al 2.27E+20 2.27E+20 2.27E+20 2.27E+20 2.27E+20 2.27E+20 2.27E-+20 2.27E+20 2.27E+20 2.27E+20
x5 WHAE2009—2018 £EFE
Table 5 Annual rainfall from 2009 to 2018 in Shandan County mm
A 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
AR T i 193. 20 189.70 183.40 173.50 172,10 175.30 181.50 195. 30 185.40 173.60
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Table 6 Ecological profit and loss and sustainable development index of Shandan County from 2009 to 2018
Sk I YR o

R e ;}; /b izs\}%;;i{imz LBET /b’ Fiksbel ket
2009 3. 837 3. 146 —0.691 0.451 EERNCIERS2
2010 3.511 2. 947 —0.564 0.456 CERNCIERS2
2011 3. 806 2.931 —0.875 0. 435 P NTES T4
2012 4. 051 2.924 —1.127 0.419 R NDES T4
2013 4. 381 2.918 —1.462 0. 400 P NTES T4
2014 4.528 2.910 —1.618 0.391 CERNCIERS2
2015 4.522 2. 842 —1.680 0. 386 CERNCIERS2
2016 4.317 2.826 —1.490 0.396 SR NTIES S
2017 4.375 2. 811 —1.564 0.391 EEPNCIESE2
2018 4. 627 2.772 —1.854 0. 375 R NDES T4
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Per capita ecological footprint,ecological carrying capacity.ecological deficit and sustainable development

index of Shandan County from 2009 to 2018
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