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Driving Factor Analysis of Land Use Carbon Emission in Tangshan City

Z0U Shanshan, HU Daohua, WANG Yanjun
( Faculty of Resources and Environmental Science, Hubei University, Wuhan 430062, China )

Abstract: Based on the land use change data and energy consumption data of Tangshan City from 2005 to 2019,
a calculation has been made of the carbon emissions from land use in Tangshan City from 2005 to 2019, followed
by an analysis of the evolution trend of carbon sources, carbon sinks, net carbon emissions and carbon emission
intensity, with the driving factors of carbon emission decomposed by LMDI model. The results show that the carbon
emissions from land use in Tangshan City has been increasing from 2005 to 2019, with the carbon emissions in some
years decreasing compared with the previous year. During the study period, the per capita carbon emission intensity of
Tangshan City showed an upward trend year by year, while the carbon emission intensity per unit gross regional product
kept decreasing year by year. Economic effect is the main positive driving factor affecting carbon emission in Tangshan
City, to be followed by other factors as population size and energy structure effect, meanwhile the technological effect
is the negative driving factor. Finally, an analysis is made of the driving factors of Tangshan’ s carbon emission, with
some suggestions put forward on the future development of Tangshan’ s energy saving and emission reduction and low
carbon economy.
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Table 1 Carbon emission (carbon sink) coefficient based on
different land use types

FHHbZEAY R (BRIE ) 2% (thm™) E =23
b3 0.422 Sk [17]
i -0.730 Sk [18]
i -0.644 Sk [19]
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Table 2 Carbon emission reference coefficient of various energy sources with their standard coal convert coefficient

[ELA JE fE% KIRA PaR(ll T L | SV S ] #J) W)
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Table 3 Carbon emission table of Tangshan City from 2005 to 2019 10*t

R e i ; , M
U Tow mwne We e e dm mams o WD R
2005 23.8598 4741.6252 -9.8403 -3.4018 -0.0001785 -3.8582 -0.066 1 47654850 -—17.1666 47483184
2006 237797 54241222 -9.7050 -4.0442 -0.0001932 -3.7393 -0.0649 54479019 -17.5537 54303482
2007 23.7543 58327940 -9.6084 -4.4749 -0.0001995 -3.6001 -0.0638  5856.5483 -17.7475 5838.8008
2008 238151 5898.8489 -94861 -5.0297 -0.0002310 -3.5268 -0.0596 5922.6640 -18.1024 5904.5615
2009 23.8261 63447508 -9.5891 -5.2049 -0.0001974 -3.4863 -0.0577 6368.5769 -183382 63502386
2010 238156 70553879 -9.7823 -5.0720 -0.0001995 -3.4306 -0.0564 7079.2035 -183416 7060.861 8
2011 238160 80449282 -8.6424 -5.8254 -0.0002100 -3.2181 -0.0541 8068.7442 -17.7404 8 051.003 8
2012 23.8154 8400.6377 -8.2303 -7.8986 -0.0002016 —2.8892 -0.0536 84244532 -19.0719 84053812
2013 238150 84856650 -7.3609 -8.7454 -0.0002058 -2.6919 -0.0528 85094800 -18.8512 8490.628 7
2014 235054 7776.1753 -7.1612 -9.1688 -0.0002520 -2.4953 -0.0516 7799.6807 -18.8773 7780.8034
2015 237797 77824234 -7.2063 -8.7235 -0.0002940 -3.0992 -0.0488  7806.2031 -19.0782 7787.1248
2016 237881 7819.7661 -7.1290 -88549 -0.0002730 -29803 -0.0470 7843.5542 -19.0116 78245425
2017 239358 7462.1805 -7.0002 -89498 -0.0003150 -3.0790 -0.0426  7486.1163 -19.0720 7467.0442
2018 239738 8871.7405 -7.1741 -9.1031 -0.0003360 -3.1169 -0.0424  8895.7143 -19.4369 8876.2773
2019 239316 90103804 -7.2591 -9.5630 -0.0003780 -3.2611 -0.0396 90343120 -20.1233 9014.1887
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Fig. 1 Change trend of annual growth rate of net carbon

emissions from land use in Tangshan City from 2005 to 2019
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Fig. 2 Change trend of carbon emission intensity in
Tangshan City from 2005 to 2019
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Table 4 Decomposition results of carbon emission factors in Tangshan City from 2005 to 2019 10"t

i 1] SRR ACs FRBY AC, LU AC, NS AC, LB
2005—2006 19.149 9 -113.082 3 645.993 9 129.968 3 682.029 8
2006—2007 0.037 3 -507.779 2 871.149 9 45.044 6 408.452 6
2007—2008 -3.8851 —1385.651 8 14209115 34.386 1 65.760 7
2008—2009 -8.156 8 35.8362 388.895 8 29.101 9 445.677 1
2009—2010 -23.4305 -330.176 0 962.294 0 101.9357 710.623 2
2010—2011 44013 -500.871 0 1441.965 4 44.646 3 990.142 0
2011—2012 -13.961 8 -242.087 7 566.215 4 442115 3543774
2012—2013 -14.9952 -265.820 0 322.6399 43.422 8 85.2475
2013—2014 26.616 5 -873.5357 73.859 4 63.234 5 —-709.825 3
2014—2015 5.3572 15258299 —1557.863 7 32.9979 6.3213
2015—2016 19.2217 —-688.095 4 663.982 2 42.309 2 374177
2016—2017 1.978 3 =776.972 0 365.604 7 51.8907 -357.498 3
2017—2018 36.5179 861.345 8 471.464 0 39.905 4 1409.233 1
2018—2019 -8.949 6 -653.904 4 768.804 9 31.960 4 137911 3
SRR 39.901 1 -3914.963 6 74059173 735.0153 4265.870 1
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Fig. 3 Change trend of energy consumption per unit gross
regional product in Tangshan City from 2005 to 2019
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Table 5 Cumulative contribution rate of influencing factors of

land use carbon emission in Tangshan City from 2005 to 2019

TURRAE /%

MW g BoRME ZWER A0

gt KT KT Hb
2005—2006 0.448 9 -2.6509 15.143 3 3.046 7
2006—2007 0.000 8 -11.903 3 20.421 4 1.0559
2007—2008 -0.091 1 -32.482 3 33.308 8 0.806 1
2008—2009 -0.191 2 0.840 1 9.116 4 0.682 2
2009—2010 -0.549 2 =7.7399 22.558 0 2.3896
2010—2011 0.103 2 -11.741 3 33.802 4 1.046 6
2011—2012 -0.3273 -5.6750 13.2732 1.036 4
2012—2013 -0.3515 -6.2313 7.563 3 1.0179
2013—2014 0.623 9 -20.477 3 1.7314 1.4823
2014—2015 0.1256 35.768 3 -36.5192 0.773 5
2015—2016 0.450 6 -16.1302 15.565 0 0.991 8
2016—2017 0.046 4 -18.2137 8.570 4 1.216 4
2017—2018 0.856 0 20.1915 11.052 0 09355
2018—2019 -0.209 8 -15.328 7 18.022 2 0.749 2
Z2if 0.9353 -91.774 0 173.608 6 17.230 1
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