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Air pollution and bus electrification

• Urban air pollution: Biggest environmental risk to human health 

• Global push for cleaner public transport: Emphasis on public transport for green goals

• UK Department for Transport: Zero Emission Bus Regional Areas (ZEBRA) 
programmes for local transport authorities 

• National Express West Midlands: £150 million investment 300 electric buses for West 

Midlands by 2024 (WMCA, 2023)

• Benefits of electric buses: Zero tailpipe emissions; Reduced noise pollution; Lower 

operational costs.

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus

DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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WM-Air model configuration
●ADMS-Urban model (CERC).
●Model baseline year: 2019.  
●Meteorology, background levels as observed.
●Advanced canyon and urban canopy. 
●Emissions: Point, Road, and Grid.
●CERC Model Evaluation Toolkit.

(Zhong et al, 2021, https://doi.org/10.3390/atmos12080983,
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https://doi.org/10.3390/atmos12080983
https://doi.org/10.1016/j.uclim.2024.101961


Scenarios: Bus electrification

Modelling scenarios Note

Base case (2019 BAU) 2019 NAEI emissions; traffic fleet and emission factors; Met; Background.

20% Bus electrification Bus electrification by 20%; other conditions kept same as Base case

40% Bus electrification Bus electrification by 40%; other conditions kept same as Base case

60% Bus electrification Bus electrification by 60%; other conditions kept same as Base case

80% Bus electrification Bus electrification by 80%; other conditions kept same as Base case

100% Bus electrification Bus electrification by 100%; other conditions kept same as Base case



100% Bus electrification 

20% Bus electrification 40% Bus electrification Base case (2019 BAU)

80% Bus electrification 60% Bus electrification 

Impact of bus electrification on NO2 (Relative changes) 



100% Bus electrification 

20% Bus electrification 40% Bus electrification Base case (2019 BAU)

80% Bus electrification 60% Bus electrification 

Impact of bus electrification on PM2.5 (Relative changes) 



Air quality Life Assessment 

Ward-level air quality Life Assessment Tool (AQ-LAT) (Hall et al. 2024)

https://doi.org/10.1016/j.envpol.2024.123871

https://doi.org/10.1016/j.envpol.2024.123871


100% Bus electrification 

20% Bus electrification 40% Bus electrification Base case (2019 BAU)

80% Bus electrification 60% Bus electrification 

Impact on attributable new asthmas cases over 10 years



100% Bus electrification 

20% Bus electrification 40% Bus electrification Base case (2019 BAU)

80% Bus electrification 60% Bus electrification 

Impact on attributable mortality over 10 years 



• Bus electrification improves air quality.

• NO2 reduction up to 26%.

• PM2.5 reduction up to 4%.

• Attributable new asthmas case reduction up to 3.1%.

• Attributable mortality reduction up to 0.7%.

https://www.youtube.com/watch?v=Z5C2p509thc  

Email: jian.zhong@greenwich.ac.uk
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