Ozone prediction model in Portugal: urban and rural case studies
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INTRODUCTION

STUDY SITES

Assessment of ozone levels is essential especially in urban-industrialized areas (Melkonyan and Kuttler, 2012). For this
purpose, an ozone prediction model was developed using data from the period 2004-2010 for a Lisbon urban site and
a rural site of northeast Portugal (which present a completely different behaviour in terms of ozone production),
based on a generalized linear model (GLM) with a log-link function. The independent variables used for studying its
contribution to ozone levels were NO, NO2, NOX, NO/NO2, NO2/NOX, SO2, PM10, temperature range (T), pressure (P),
relative humidity (RH), wind speed (WS), wind direction (sinWD and cosWD), solar radiation (SR), dew point
temperature (Dew) and precipitation (Precip).
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Predictor variables
Average concentration of pollutants and average values of meteorological variables recorded
throughout the study period 2004-2010 for Entrecampos and Douro Norte monitoring stations.
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Stepwise regression model for the purpose of select the appropriate variables to predict ozone
concentration in Entrecampos and Douro Norte stations.
Entrecampos NO2/NOX

Seasonally averaged (2004-2010) concentration maps of NO (a), NO2 (b) and O3 (c) for the most industrialized and
urbanized regions of Portugal.
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OZONE PREDICTION
MODEL
Observed and predicted values of ozone concentration provided by
the GLM prediction equation for the study period 2004-2010 and for
year 2013 in the urban site (a) and in the rural site (b).
The ozone concentration values obtained by the prediction equation
in the urban station fit satisfactorily with the concentrations
measured in the year 2013. The proposed model appears to be able
to predict the most ozone extreme events in this monitoring station,
as well as the ozone minimum values. The average absolute error of
the prediction for the year 2013 was 9.00 µg/m3 and 83.64 % of the
absolute errors were less than 10 µg/m3.
The fit of the ozone predicted concentrations registered in the year
2013 in the rural background monitoring station is not as high as in
the case of the urban site due to the less variance in ozone
concentration explained by the independent variables. Even so, the
seasonal variation of ozone concentration was captured successfully
by the model and the predicted ozone extreme events are seen to
agree quite closely with the observed concentrations, but ozone
minimum values seem to be a little overpredicted. The average
absolute error of the prediction for this station was 10.24 µg/m3 for
the year 2013, whereas 78.37 % of the absolute errors were less
than 10 µg/m3.

CONCLUSIONS
For the rural site of northeast Portugal, the percentage of variance in ozone concentration explained by other
pollutants is relatively low, being the meteorological variables such as wind direction, the factors that explain
most of the variance. At urban traffic sites, most of the variance is explained by the NO2/NOX ratio. The
concentration values obtained by the ozone prediction model in the urban traffic station fit perfectly with those
registered on the last available validated data. In the northern rural areas, ozone minimum values seem to be a
little overpredicted, but the predicted ozone extreme events are seen to agree quite closely with the observed
concentrations.
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