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Abstract

We present a general model where the logarithm of hourly concentration of an air pollutant is modelled as a sum of
non-linear functions of traffic volume and several meteorological variables. The model can be estimated within the
framework of generalised additive models.

Although the model is non-linear, it is simple and easy to interpret. It quantifies how meteorological conditions and
traffic volume influence the level of air pollution. A measure of relative importance of each predictor variable is
presented.

Separate models are estimated for the concentration of PM;o, PM, s, the difference PMp-PM; 5, NO; and NO, at
four different locations in Oslo, based on hourly data in the period 2001-2003. We obtain a reasonably good fit, in
particular for the largest particles, PM g and PM;p—PM, s, and for NO,. The most important predictor variables are
related to traffic volume and wind. Further, relative humidity has a clear effect on the PM variables, but not on the NO
variables. Other predictor variables, such as temperature, precipitation and snow cover on the ground are of some

importance for one or more of the pollutants, but their effects are less pronounced.
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1. Introduction

The growing health problems caused by traffic-related
air pollution has resulted in an increased interest in
analysis and prediction of the air quality. Several
methodologies, both deterministic and statistical, have
been proposed. These are often based on linear or non-
linear regression models where the concentration of an
air pollutant at a specific site is related to traffic volume
and meteorological variables.

Levy et al. (2003) relates the concentrations of PM, s,
ultra-fine particles and polycyclic aromatic hydrocar-
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bons to traffic volume, wind direction and distance from
the road, using linear mixed effects regression models.
Chaloulakou et al. (2003) use linear regression to relate
PM )¢ and PM; 5 concentrations to predictor variables as
temperature, wind speed, wind direction, time of year
and day of week. They recognise that the meteorological
variables are non-linearly related to the concentrations
of PMjy and PM;,;s. To handle this, they convert the
meteorological predictor variables into binary variables
which are used as predictor variables in a modified linear
model. Several authors use non-linear methods. Gardner
and Dorling (1999), Kukkonen et al. (2003) and Schlink
et al. (2003) all conclude that neural networks (see for
instance Ripley (1996) for a general reference) are
superior to linear techniques in predicting PM o, NO,,
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