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Abstract:

Traffic pollutant dispersion in urban street canyons with avenue-like tree planting have
been studied in wind tunnel experiments and by RANS simulations employing different
turbulence closure schemes. Tree planting configurations varying in stand density,
crown porosity and tree arrangement have been investigated in different street canyon
geometries subjected to winds approaching from various directions.

The results show that avenue-like tree planting lead to overall increases in traffic
pollutant concentrations and lower wind speeds in street canyons when compared to
their tree-free references. Maximum relative increases in concentrations of 80% for
perpendicular wind, and of 300% for oblique wind, have been measured at the building
facades in the wind tunnel. Tree density and crown porosity have significant impact on
the pollutant concentration level in the case of perpendicular approaching wind, but not
for oblique wind directions. The numerical simulations generally overestimate the
pollutant concentrations and underestimate the wind speeds measured in the wind
tunnel. However, qualitative agreement in the sense of similar concentration distribution
patterns and flow regimes is evident.

Finally, based on the wind tunnel results and dimensional analysis, a relationship has
been derived, linking tree planting characteristics and peak pollutant concentrations.
This relationship allows to estimate maximum pollutant concentrations in street canyons
and can be used by town planners and decision-makers in a design state to assess the
implications of avenue-like tree planting on pollutant concentration levels.
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