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Abstract 

Air pollution is enacted on all geographical and temporal scales, ranging 

from urban problems related to immediate and long-term effects on human 

health and material damage, over local, regional and global phenomena. 

Numerical air quality modelling is a powerful tool for air quality 

evaluation and management, and has been used to study the repercussions 

of emission reduction scenarios in air quality levels, and their impacts on 

human health and vegetation. 

Since the world＇s cities are the heart of most of the human activities, the 

major consumers of natural resources, and the major producers of 

pollution, it is obvious that the sustainability debate has an urban focus. 

Urban sprawl is altering the landscape, with current trends pointing to 

further changes in land use that will, in turn, lead to changes in emissions 

and air quality. Two case studies will be addressed. In the first one, the 

impacts of alternative urban growth patterns on air quality are analysed 

through a 1-year application of a modelling system to Porto urban region 

(Portugal). Two land use scenarios for Porto urban area were defined 

(SPRAWL and COMPACT), and three full-year simulations were 

performed. Results revealed that SPRAWL resulted in an average 

temperature increase of 0.4°C, an aggravation of PM10 annual averages 

and an increase in exceedances to the daily limit value. Finally, population 

exposure to pollutants is higher for COMPACT because more inhabitants 

are found in areas of higher concentrations. 



In the second case study, the impact of road traffic management on urban 

air quality at the street level is assessed through the application of a 

Computational Fluid Dynamics (CFD) model.  Different traffic scenarios 

were analysed based on the modification of the number and location of 

traffic lanes for typical meteorological boundary conditions. Simulations 

for the different scenarios have shown distinct behaviours of the air 

pollutants due to the prevailing wind direction and roads positioning. It 

was concluded that, for typical conditions, the closure of the two traffic 

lanes located in the south side of the main Avenue and the two adjacent 

streets is the best solution for air quality improvement. This scenario leads 

to a 31% reduction on CO and PM10 concentrations in the North sidewalk 

and 81% in the South sidewalk when comparing to present conditions.  

These conclusions stress the importance of integrating the knowledge 

provided by the application of air quality models in urban planning and 

road traffic management with the goal of promoting the urban 

sustainability. 
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