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Study and analysis of transportation carbon emissions
based on LMDI: A case study of Xi’'an city
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Abstract: Urban transportation is an integral part of urban development, yet it is also a significant source of carbon emissions in
cities. Taking Xi‘an as a case study, this article calculates the urban transportation carbon emissions from 2011 to 2020 using the
bottom—up approach, employing methods such as vehicle miles traveled and turnover volume. It further calculates per capita
transportation carbon emissions and carbon emissions per unit of GDP, aiming to explore the influencing factors and mitigation
strategies for urban transportation carbon emissions. The research findings indicate that the total carbon emissions in Xi‘an fluctuated
around 32 million tons, with transportation carbon emissions fluctuating around 2. 99 million tons. Per capita transportation carbon
emissions and carbon emissions per unit of GDP generally show a downward trend. To explore the influencing factors, this study
utilizes the Logarithmic Mean Divisia Index (LMDI) model to decompose the effects from four dimensions; passenger turnover,
freight turnover, population, and GDP. The results indicate that passenger turnover and freight turnover exert both promoting and
inhibiting effects, while population and GDP exhibit positive effects.
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Table 1 Passenger and freight turnover from 2011 to 2020

P RS et/ BRIz R
(TN - A8 (Jimli - A1)
2011 3223544 5212 010
2012 3387 448 5958 742
2013 3634915 6 471 497
2014 3091 147 6234 182
2015 3241 463 6 430 083
2016 2909 172 5521252
2017 3267 158 5979 131
2018 3624193 5188 953
2019 3 875 080 5190 086
2020 2314 604 5 026 965
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Table 2 Transportation carbon emissions of Xi an city from 2011

to 2020 Tyl
AEfy B
2011 287.25
2012 287. 06
2013 310.96
2014 299.07
2015 279. 89
2016 273.20
2017 294.15
2018 345.76
2019 303.24
2020 307. 30
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Table 3 Total carbon emissions of Xian city from 2011 to 2020
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Table 4 Urban population of Xi’an city from 2011 to 2020 /7 A
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2011 3082.15
2012 3133.87
2013 3 533.65
2014 3 398.57
2015 3 016.04
2016 2 825.26
2017 2 935.64
2018 3423.55
2019 3192.00
2020 3 511.98
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Fig. 1 Carbon emission map of Xi'an city
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Fig. 2 Per capita urban transportation carbon emissions
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Table 5 GDP of Xi'an city from 2011 to 2020
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Table 6 LMDI decomposition results
Ay iR R DTk DR i R i DTk UNEETN GDP Ttk
2011~2012 14. 236 87 38. 435 560 8. 607 663 40.757 50
2012~2013 21.925 44 25.669 150 7.396 154 39.383 86
2013~2014 —48. 462 40 -11.173 300 7.571 797 35.049 60
2014~2015 13.289 89 8. 659 816 8.046 673 17.313 71
2015~2016 —29.548 30 -41. 631 000 36. 688 090 20. 550 84
2016~2017 34.136 69 23.435 110 1.039 400 43.588 85
2017~2018 35.859 17 -49.009 200 16. 956 790 47.051 67
2018~2019 20.297 27 0. 066 205 11. 000 840 30.539 55
2019~2020 —158. 360 00 -9.813 270 14. 815 430 19. 640 91
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