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Abstract: Quantifying anthropogenic CO, flux in cities is essential to control greenhouse gas emissions and the method of combing atmospheric CO,
concentration observations with atmospheric transport model is an important developing direction for CO, flux retrieval at the regional scale while the
simulation performance of CO, concentration is a vital basis for this method. Currently no long-term CO, modeling ( >1 year) has been conducted for
urban domains in China. In this study we applied high spatial resolution anthropogenic CO, emission inventory and Lagrangian particle dispersion model
( WRF-STILT) to simulate CO, concentrations observed at 34 m height for the year of 2014 with main focus on the diurnal variations and their controlling
factors. Results showed that the WRF-STILT model can simulate peak CO, concentration and its strong diurnal variation. Seasonal prevailing wind direction
difference led to large difference in footprint source area and 90% of modeled CO, enhancement was contributed by past one day which indicated our
observations can represent the emission effect of Yangtze River Delta area with main contributions from the east of Anhui province and the west of Jiangsu
province. Diurnal variation of boundary layer height had much larger effect than that of emissions leading to differences in seasonal CO, enhancement
i.e. autumn (34.97 pmol*mol™") > winter ( 30.07 pmol*mol™") > summer ( 27.28 wmol*mol™") > spring ( 23.36 pmol*mol™") . Source apportionment
indicated that oil production and energy industry composed 41% and 26% of CO, enhancement separately ~while it was much different from regional
average flux in domainl ( oil production 3% and energy industry 35%) where Yangtze River Delta is located.

Keywords: anthropogenic fossil emissions; WRF-STILT model; footprint; Yangtze River Delta
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Fig.2  Anthropogenic CO, flux and NEE used in STILT model ( a. annual average of 13 categories EDGAR anthropogenic CO, flux for the year of

2014; b. annual average NEE for 2014)
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( Global Fire Emission Database) ( Mu et al. 2011; IPCC
Giglio et al. 2013) FINN ( Fire Inventory from CO,
NCAR) ( Wiedinmyer et al. 2010)
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