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Study on Influencing Factors on Land-Use Carbon Emissions in
Hunan Province Based on LMDI Model
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Abstract: A scientific calculation has been made of the land-use carbon emissions in Hunan Province from
2003 to 2016 based on its calculation method, followed by an analysis of the carbon emission effects brought about
by the land-use, with the influencing factors on land-use carbon emissions under discussion by adopting LMDI factor
decomposition method. The results show that, from 2003 to 2016, the land-use carbon emissions in Hunan Province
show an increasing trend year by year, with the net carbon emissions increasing from 25.792 4 million tons to 73.037 6
million tons. Positive effect factors include economic scale effect, population size effect and energy carbon emission
intensity effect, among which the economic scale effect is the primary contributing factor, while energy intensity
effect and land scale effect are negative effect factors. Overall, the effect of restraining the increase of land-use carbon
emissions is less than the intensity of promotion.
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Table 1 Coefficients of coal and carbon emissions for

different energy sources

[RLEES Priruet R 5L TR R AL /(kgkgee™)
Ji 0.714 3 kgee/kg 0.7559
fEk 0.971 4 kgce/kg 0.8550
Jih 1.428 6 kgce/kg 0.5857
Rl 1.471 4 kgee/kg 0.553 8
S 1.471 4 kgee/kg 0.571 4
S 1.457 1 kgee/kg 0.592 1

FSag SRl 1.428 6 kgce/kg 0.6185
oAb A 1.228 0 kgee/kg 0.5857
KRR 1.330 0 kgce/m’ 0.448 3
PR 0.571 4 kgee/m’ 0.354 8
WAL 1.714 3 kgee/kg 0.504 2
H7 0.122 9 kgee/(kW-h) 0.720 0
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Table 2 Carbon emissions/carbon absorption of land use types in Hunan Province from 2000 to 2016 Jit
e W e
O wame 0 & T i K kA PR
2003 3087.14 103.59 10.55 —616.65 -0.22 -4.21 -0.97 2579.24
2004 3545.73 106.35 10.47 —-754.39 -0.22 -4.21 -0.96 2902.77
2005 5168.51 107.69 10.46 —-754.39 -0.22 -4.21 -0.96 4526.89
2006 5483.69 108.25 10.35 —-754.39 -0.22 -4.23 -0.95 4 842.50
2007 5899.50 109.69 10.33 -767.07 -0.22 -4.23 -0.95 5247.05
2008 5671.57 110.51 10.29 —-766.68 -0.22 -4.32 -0.95 5020.20
2009 5815.47 112.22 10.29 —794.83 -0.22 -4.32 -0.95 5137.67
2010 5961.15 113.23 14.36 —794.83 -0.22 -4.32 -0.95 5288.43
2011 6511.47 115.20 14.29 —794.83 -0.22 -4.32 -0.95 5 840.65
2012 7 086.58 115.09 14.22 —663.05 -0.22 -4.32 -0.95 6 547.36
2013 6630.18 116.33 14.11 —788.06 -0.03 -3.31 -0.69 5968.53
2014 6 696.81 125.15 14.04 —-787.24 -0.03 -3.32 -0.69 6 044.73
2015 7302.15 125.24 13.95 -806.79 -0.03 -3.32 -0.68 6 630.52
2016 7975.07 125.73 13.79 -806.79 -0.03 -3.32 -0.68 7 303.76
TR 2 RS T 0, IR A R v HE TRHECR AN 2003 4EAY 2 579.24 J7 t B4 2016 4E#Y

TRCHE L R IR AC RN B HE T ot A A L i 0 i 2 .

7 303.76 77 t, HibmrHE M 4 724.52 H t, 4F
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Table 3 Decomposition results of factors affecting land use carbon emissions in Hunan Province Jit

4y REIRBRA B0 AEIR SR AL ST R N RS AR
2003—2004 -22.71 -177.27 523.51 -14.30 14.30 323.53
2004—2005 300.98 752.06 571.08 -18.72 18.72 1624.12
2005—2006 49.45 -451.58 717.75 -24.98 24.98 315.61
2006—2007 10.12 —-640.03 1034.46 -27.93 27.93 404.55
2007—2008 -12.07 —-1252.65 1037.87 -29.70 29.70 —226.85
2008—2009 -28.60 -475.63 621.70 -40.64 40.64 117.46
2009—2010 5.26 -925.33 1070.83 -141.10 141.10 150.77
2010—2011 15.12 =597.77 1134.87 -36.01 36.01 552.21
2011—2012 160.09 -189.40 736.01 -38.27 38.27 706.71
2012—2013 -239.77 -999.41 660.36 28.45 -28.45 -578.83
2013—2014 31.99 -520.44 564.64 -46.05 46.05 76.20
2014—2015 37.40 128.58 419.80 -34.84 34.84 585.79
2015—2016 74.98 -12.27 610.54 -73.43 73.43 673.25
SRR 382.25 -5361.14 9703.41 -497.54 497.54 472453
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Fig. 1 Annual incremental decomposition of land use carbon

emissions in Hunan Province
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land use carbon emissions
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