
Accepted Manuscript

Title: The impact of trees on street ventilation, NOx and PM2.5

concentrations across heights in Marylebone Rd street canyon,
central London

Authors: Riccardo Buccolieri, Antoine P.R. Jeanjean, Elisa
Gatto, Roland J. Leigh

PII: S2210-6707(17)31408-7
DOI: https://doi.org/10.1016/j.scs.2018.05.030
Reference: SCS 1108

To appear in:

Received date: 20-10-2017
Revised date: 18-5-2018
Accepted date: 19-5-2018

Please cite this article as: Buccolieri R, Jeanjean APR, Gatto E, Leigh RJ, The
impact of trees on street ventilation, NOx and PM2.5 concentrations across heights in
Marylebone Rd street canyon, central London, Sustainable Cities and Society (2018),
https://doi.org/10.1016/j.scs.2018.05.030

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.scs.2018.05.030
https://doi.org/10.1016/j.scs.2018.05.030


The impact of trees on street ventilation, NOx and PM2.5 concentrations 

across heights in Marylebone Rd street canyon, central London 

 

Riccardo Buccolieri*1, Antoine P.R. Jeanjean2, Elisa Gatto1, Roland J. Leigh2 

 

1Dipartimento di Scienze e Tecnologie Biologiche ed Ambientali, University of Salento, S.P. 6 

Lecce-Monteroni, 73100 Lecce, Italy 

2Department of Physics and Astronomy, University of Leicester, Leicester, UK 

 

∗ Corresponding author. Tel: +39 0832 297062; Fax: +39 0832 297112; E-mail address: 

riccardo.buccolieri@unisalento.it 

 

Highlights:  

 The impact of trees on street ventilation is assessed using the OpenFOAM CFD 
software 

 Worst and best scenarios of trees on road emissions are evaluated. 

 The impact of trees changes depending on heights and locations within the street.  

 For perpendicular wind, trees decrease wind speed which leads to increased air 
pollution concentration 

 For parallel wind, trees are found to increase the exchange rate at the roof 
leading to lower air pollution concentration 

 

Abstract 

This paper assesses the effects of trees (Platanus x hispanica) of different leaf area density on 

ventilation, NOx and PM2.5 concentrations across heights in Marylebone Rd street canyon in 

London (UK). Computational Fluid Dynamics steady state simulations are performed with 

OpenFOAM. The ventilation is evaluated through flow patterns and the analysis of the impact 

of trees on wind speed, turbulence kinetic energy, flow rates, mean and turbulent pollutant 

exchanges.. Results show that the effects of trees are local. For parallel winds planting new 

trees is positive since flow channelling and turbulence distribute the pollutant over the height 

which is removed by both mean flow and turbulent fluctuations through the roof. Both areas 

close and far from the trees within the road have a beneficial effect, with pedestrian average 

concentration reductions up to 18% due to aerodynamic effects. For perpendicular winds 

recirculation zones diminish the dispersion of pollutants and the introduction of trees has an 

additional negative effect with local average concentration increase up to 108% close to trees. 
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