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Fig. 1 Methane emission SD model for domestic sewage treatment system
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Abstract In order to comprehensively understand the current situation and future trends of methane emissions
from urban domestic wastewater treatment systems in China, methane emissions released from domestic
wastewater treatment systems in China during 2000-2015 were accounted for according to the
Intergovernmental Panel on Climate Change (IPCC) inventory calculation methodology. Based on a system
dynamics model (SD) embedded in the IPCC inventory calculation method for methane emissions from
domestic wastewater treatment systems in China, the methane emissions peaking and reduction potential were
simulated and analyzed for the baseline scenario and seven reduction scenarios from 2015-2050. The results
showed that: the total methane emission from domestic wastewater treatment system in China rose from
32.15%10*t in 2000 to 64.78x10*t in 2015, among which the methane emission from wastewater treatment
process grew rapidly, and the methane emission from domestic wastewater discharged directly into natural water
bodies and after treatment did not grow significantly. During the simulation period of 2015-2050, the methane
emission peakof domestic wastewater treatment system didnot occurin the baseline scenario, water
conservation scenario, wastewater reuse scenario and water conservation and reuse treatment scenario, and
emission reduction measures at the source of wastewater generation could only slow down the growth rate,
but could not reach the peak methane emission.The peak time and peak of methane emissions in different
scenarios were different., with peak methane emissions occurring after 2035 for the single reduction scenario
and before 2030 for the combined reduction scenario, and the peak of the whole emission reduction scenario
occurring in 2024. In the single abatement scenario, the reuse of wastewater had good emission reduction
potential and can be regarded as the key direction of emission reduction direction.while in the combination
emission of reduction scenarios, the whole emission reduction scenario had the greatest potential for emission
reduction. The study showed that methane emissions from domestic wastewater treatment systems would
continue to increase in the future, and the use of multiple means of synergistic emission reduction could achieve
peak methane emissions from wastewater treatment systems within the expected time frame.

Keywords system dynamics model; domestic sewage; emission peak; emission reduction potential; methane

emission
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