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Abstract 

Black carbon (BC) is a significant environmental health and climate forcing concern. Direct measurement 
of BC fluxes using eddy covariance (EC) can quantify emissions and identify sources. Previous studies have 
quantified urban BC emissions in Beijing and Delhi, but to date no EC measurement of urban BC 
emissions has been done in Europe. London established the world’s first Ultra-Low Emission Zone 
(ULEZ) in 2019 which requires on-road Motorcycles, petrol vehicles and diesel cars to meet stringent 
emission standard of Euro 3, Euro 4 and Euro 6 respectively. To quantify BC emissions in central London, 
we deployed an eddy covariance system using a Single Particle Soot Photometer (SP2) on the 190m BT 
Tower in 2021/07/06 – 2021/08/03 (summer campaign) and 2021/12/18 - 2022/01/15 (winter 
campaign). Mean BC mass and number fluxes are measured as 7.38 ng m-2 s-1 and 489 cm-2 s-1 in summer 
respectively, and 13.1 ng m-2 s-1  and 681 cm-2 s-1 in winter. These fluxes are higher than those measured 
Beijing but lower than in Delhi. To identify BC emission sources, we applied flux footprint analysis using 
spatial mapping to visualize main BC sources. Strong point sources associated with construction sites are 
observed in both seasons, which indicates that Non-Road Mobility Machinery emissions are now a more 
noticeable source of BC emissions after the introduction of the ULEZ.  
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IGAC Activities 

AMIGO: Analysis of eMIssions usinG Observations, GEIA: Global Emissions Initiative, BBURNED: 
Biomass Burning Uncertainty: ReactioNs, Emissions and Dynamics 


