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Calculation of Carbon Dioxide Emissions in the Life Cycle of

High-speed Railway
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Abstract; According to the life cycle theory, the boundary of life cycle carbon emission calculation model of high-speed
railway (HSR) was defined based on the following four stages: production stage of building materials and operation e-
quipment, construction stage, operation and maintenance stage and demolition stage. The components of the carbon e-
mission system were analyzed considering the spatiotemporal dynamic variations of annual carbon emission factors in the
life cycle. The mathematic calculation models of carbon emissions of the four stages were developed in the quantitative
analysis and sensitivity analysis of life cycle carbon emissions of Beijing-Shanghai HSR. The life cycle carbon emissions
of every field of the HSR system were also analyzed by using these calculation models. The results indicated that the life
cycle carbon emissions of Beijing-Shanghai HSR were 304 256. 97 kt. The contribution of the carbon emissions from the
above mentioned four stages to the total amount was 12. 66% , 1.32%, 84.97% and 1. 05% , respectively. The opera-
tion and maintenance stage, with the highest carbon emissions produced, was the key stage in the control of the life cy-
cle total carbon emissions. The results of the sensitivity analysis showed that the total emissions were most sensitive to
the electricity consuming. The total amount of the life cycle carbon emissions of Beijing-Shanghai HSR considering the
emission factors as spatiotemporal dynamic variations was 15. 06% lower than that considering the emission factors as
static ones.
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