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Study on carbon emission accounting in construction and operation of a sponge city in Beijing// LI Junqi'*,ZHANG
Xi', LI Huimin®? (1. Key Laboratory of Urban Stormwater System and Water Environment, Ministry of Education, Beijing
University of Civil Engineering and Architecture, Beijing 100044, China; 2. Collaborative Innovation Center for Energy
Conservation & Emission Reduction and Sustainable Urban-Rural Development, Beijing 100044, China; 3. Research and
Talent Training Base on Climate Change, Beijing 100044, China)

Abstract: In order to quantify the carbon emissions during the construction and operation of sponge cities and analyze the
key influencing factors of carbon emissions, a 100 km” area in Beijing was taken as the study area, estimates of carbon
emissions from the construction and operation of its sponge city, the relationship between carbon emission and control
indexes such as proportion of qualified area, control rate of total runoff and proportion of pressure flow pipe network in
sponge city was analyzed. The results show that the carbon emission of sponge city is mainly concentrated in the material
production stage, and the hidden carbon in the material of most facilities accounts for more than 80% of the total carbon
emission in the construction stage, and the construction-related carbon emission is relatively small. Under the same
stormwater control level, the carbon emission of grey stormwater infrastructure is higher than that of green stormwater
infrastructure ; During the 30-year life cycle of the study area, the carbon emissions during construction and operation stages
(in terms of CO,) were 173 600 t and - 167 100 t, respectively. The key factors affecting carbon emission in the
construction and operation of sponge cities are the proportion of qualified area, annual total runoff control rate and drainage
mode, for every 1% increase in the proportion of the area up to the standard and in the control rate of annual total runoff,
the carbon emissions in the whole life of the sponge city will be reduced by 1900 t and 2 500 t respectively, and the
proportion of the pressure flow pipe network will be reduced by 1% , carbon emissions during the whole life cycle were
reduced by 249t on average.
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Table 1 Different underlying surface types and rainfall-

runoff coefficients in the study area
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Fig.1 The layout of sponge city facilities in the study area
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Fig.2 Carbon emission accounting boundaries of

stormwater system
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Table 2 Carbon emission intensity during the construction stage of typical stormwater infrastructures
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Table 3 Calculation results of carbon emission

during the construction of sponge city
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Table 4 Carbon emissions for different proportions

that meet the sponge cities standards
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annual total runoff control rates
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Table 6 Carbon emissions for different pressure

flow pipe network proportions
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