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The interactions between the atmosphere and urban obstacles such as buildings or
vegetation induce complex flow patterns because of the heterogeneities of urban morphol-
ogy. Street ventilation is reduced and this fact, linked with the large pollutant emissions
from vehicles, gives rise to high pollutant concentrations (NO2, PM10, PM2.5, etc.) and
strong gradients of concentration within streets. In addition, the thermal and optical
properties of the materials determine the heat exchange between urban surfaces and the
atmosphere. Typical construction materials in cities (brick, glass, etc. in buildings and
asphalt in roads) and morphology of urban areas (buildings that form streets) often increase
the air temperature and cause thermal discomfort in urban environments. Considering that
most people live in cities, a high percentage of the population is exposed to these climate
conditions and air pollution problems. Therefore, mitigation strategies are necessary to
improve thermal comfort and air quality in urban environments. Due to the regulating
services provided by urban vegetation, one of the main strategies employed in different
cities is the use of green infrastructures. The main regulating services and disservices
provided are microclimate regulation, variation of pollutant dispersion, absorption and
deposition of pollutants, emission of biogenic volatile compounds, pollen released and
noise attenuation [1–4].

Atmosphere-urban vegetation interaction is complex and a careful design of green
infrastructure is needed. The main effects of urban vegetation on air quality are:

- Aerodynamic effects: Trees and hedgerows are porous obstacles and wind flow and
turbulence are modified around them, and consequently, pollutant dispersion is
also changed.

- Deposition effects: vegetation removes a fraction of pollutants from the air through
deposition on leaves and absorption through stomata.

Deposition effects on air quality are always positive, however, aerodynamic effects
can be positive or negative depending on green infrastructure and urban environment
configurations. For instance, aerodynamic effects of vegetation barriers in open roads
contribute to improving air quality behind the barrier [5–8]. However, street trees can
reduce street ventilation and increase pollutant concentration at the pedestrian level [9–11].
The main thermal effects of urban vegetation are due to a combination of evapotranspiration
and shading (cooling effect). Tree shading prevents the rise of surface temperature and
significantly reduces the mean radiant temperature in the pedestrian zones because trees
intercept solar radiation. In addition, urban vegetation provides transpirational cooling
because they transform some of the absorbed solar energy into latent heat (water from
vegetation is evaporated), causing the cooling of leaf surfaces and thus the surrounding
air. The effectiveness of nature-based solutions to improve thermal comfort depends on
several factors such as the configuration of urban environments and the involved green
infrastructure [1,2,12,13].

More knowledge about the complex effects of different types of green infrastructures
on air quality and thermal comfort is needed to design effective strategies for renaturing
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urban environments. Taking into account this context, original research articles relating to
the impact of urban vegetation on air quality and local climate in urban environments are
welcomed to the current Special Issue entitled “Advances on the Influence of Vegetation
and Forest on Urban Air Quality and Thermal Comfort”. These contributions can address
modeling studies at micro- and/or meso-scale (e.g., computational fluid dynamics models,
urban canopy models or mesoscale models), new parameterizations on the effects of urban
vegetation and/or experimental works from field and laboratory experiments. Urban
green infrastructures such as different configurations of trees in the streets, urban parks or
vegetation barriers will be investigated in relation to their effects on pollutant concentration
(aerodynamic effects, pollutant deposition, biogenic emissions like pollen, etc.) and/or
on local climate and thermal comfort (transpirational cooling, shading, etc.). In addition,
review papers focused on the current knowledge and future studies about this topic are
also welcomed to the current Special Issue.
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