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Table 1 Base year data and data sources

e . st s o
g;izﬂ PO ;g tgfff i;f BRI ARER/ (10 ﬁ;;/}\
A A 100% 453t 14.5 29 L 0.875kg/L  1457.14 tce/kg 22
22.7% CNG 62 38m’  0.654kg/m’ 1130 tce/m’ 22
L BE 23.5 66 kWh — 122. 86 tce/kWh 22
k-0 LA 100 — — — —
YN HRL%:10.5% T 8.6 7.5L 0.74 kg/L 1471. 43 tce/kg 1.5
77.3% CNG 91.4 8 m’ 0.654 kg/m® 1130 tee/m’ 1.5
HL g — 11 kWh — 122. 86 tce/kWh 1.5
R :70.5% i 98.5 0L 0.74 kg/L 1471. 43 tce/kg 2.3
CNG 1.5 9m’ 0.654 kg/m® 1130 tee/m’ 2.3
HL fiE — 11 kWh — 122. 86 tce/kWh 2.3
JEFEE 1. 2% R 100 2.5L 0.74 kg/L 1471. 43 tce/kg 1.2
MEIEHAT4:17. 8% HfE 100 1.25kWh — 122. 86 tce/kWh 1.2
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Table 2 Emission factor data and data sources

] HE R HER A 7 il R0 i/
R AR —FAki  mEMALEY =R AR HEMY (10 " tee/p-k)
NAELE SEgh 2187.907 kg/tee 18.993 kg/tee 3.687 kg/tce 0. 069 kg/tce 13. 993 kg/tce 16. 80
CNG 1257.364 kg/tce  1.5134kg/tce 4.842kg/tce  0.052 kg/tce 3. 934 kg/tce 19.52
mfE  0.7025kg/kWh — — 0.00154 kg/kWh 0.00129 kg/kWh 3.69
Hb 2k HiBE  0.7025 kg/kWh — — 0.00154 kg/kWh 0. 00129 kg/kWh 0.21
HALZE 7l 2020. 382 kg/tce  26. 396 kg/tce 2.296 kg/tce  0.191 kg/tce 1.722 kg/tce 54. 44
CNG 1367.925kg/tce  2.621 kg/tce 0.415kg/tce  0.052 kg/tce 1. 088 kg/tce 60. 27
HiBE  0.7025 kg/kWh — — 0.00154 kg/kWh 0. 00129 kg/kWh 9.01
FEA Kl 2020. 382 kg/tce  19.797 kg/tee 1.722kg/tce  0.191 kg/tce 1. 318 kg/1ce 47.342
CNG 1367.925kg/tce  1.966 kg/tce 0.311 kg/tce 0. 052 kg/tce 0. 833 kg/tce 44. 217
HiBE  0.7025 kg/kWh — — 0.00154 kg/kWh 0.00129 kg/kWh 5.876
FEFEZE I 2020. 382 kg/tce  19.797 kg/tce 1.722kg/tce  0.191 kg/tce 1. 318 kg/1tce 22.685
mEAfF4 HEE  0.7025 kg/kWh — — 0.00154 kg/kWh 0.00129 kg/kWh 1.28
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Fig.1 Scenario structure diagram of the LEAP model
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Table 3 Descriptions for different scenarios
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Fig.2 CO, emissions under different scenarios
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Fig. 3 CO, emissions under different modes and measures
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Fig.4 Comprehensive analysis for pollutant gas emissions
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Pollution and Carbon Reduction Pathways of Urban Passenger
Transport Based on LEAP Model: Taking Hohhot City as an Example

HAO Yaoyang', WANG Haoyu', LIU Shaofei*, DU Junxia®’, HUO Yueying'
(1. Institute of Transportation, Inner Mongolia University, Hohhot 010070, China;
2. Hohhot Urban Transportation Investment and Construction Group Company, Hohhot 010010, China;
3. Inner Mongolia Financial Investment Group Company, Hohhot 010011, China)

Abstract: To promote pollution and carbon mitigation in urban passenger transport systems, a
method is proposed for pollution and carbon reduction pathways in urban passenger transport. An empiri-
cal study 1s conducted using Hohhot as a case. First, a long-term energy alternatives planning system
(LEAP) model is constructed, incorporating three scenarios: business-as-usual scenario(BAU) , low-
carbon policy scenario (LC) , and strengthened low-carbon policy scenario (SLC). Five mitigation
measures are implemented: terminal energy efficiency improvement (A1), public transport develop-
ment (A2), high-emission vehicle retirement (A3), new energy vehicle promotion (A4), and inte-
grated measures (A5). Using the LEAP model, we simulate CO, and pollutant emissions in the urban
passenger transport system from 2016 to 2035 under these scenarios and measures. Subsequently, a syn-
ergy assessment method is applied to evaluate the synergistic effects of pollution and carbon reduction
for each measure. The results demonstrate that current policies exhibit obvious effectiveness in pollution
and carbon reduction with synergistic control effects. Strengthening existing low-carbon policies could
enable Hohhot's passenger transport to achieve carbon peaking by 2027, with a carbon reduction rate of
53.92% in the peak year. To achieve pollution and carbon mitigation targets in urban passenger trans-
port, we recommend strengthening existing low-carbon policies, enhancing terminal energy efficiency,
and accelerating the adoption of new energy vehicles.

Key words: long-term energy alternatives planning system (LEAP) model; scenario analysis

methodology; synergy assessment methodology; pollution and carbon reduction path-

ways



