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Summary 

This study mapped air quality along the state road network in Denmark including all major motorways and main roads. For 

the first time a national data set of modelled air quality data along the entire state road network has been established in 

Denmark. The OML-Highway model, which is a GIS-based tool for calculating air quality along roads in open terrain, was 

used to map air quality. The model approach, input data and evaluation of model results will be presented together with the 

model results.  

 

Introduction 

The Danish Road Directorate has supported the development of the OML-Highway model, its application in a number of 

Environmental Impact Assessments (EIA), a guidance report on air quality assessment along motorways and a user manual 

for the OML-Highway model - all carried out by the Department of Environmental Science, Aarhus University (AU). With 

the present project the Danish Road Directorate aims to map air quality along all state roads to be able to provide this 

information to the general public on their website using webGIS. The new information will also be used as environmental 

indicators in the annual reporting of environmental impacts of the state roads. Furthermore, the data set is envisioned to be a 

screening tool in relation to future EIAs of state road projects. 

 

Methodology and Results 

The OML-Highway model requires information about the road network with traffic data, background concentrations, 

meteorological data and calculation points. The road network is based on vejman.dk which includes traffic data for all state 

roads in Denmark. Travel speed data is based on GPS readings from many vehicles. Background concentrations are 

calculated with the regional air quality model Danish Eulerian Hemispheric Model (DEHM) and a local-scale model Urban 

Background Model (UBM) with associated emission and meteorological data. Emissions for Denmark are based on the 

emission model SPREAD which has emissions for Denmark for all sources broken down on a 1x1 km2 grid. The calculations 

are carried out in the following way. The starting point is calculated background concentrations for the centre point of a 1x1 

km2 grid from DEHM/UBM. This constitutes the background concentration for a given road segment of the road network. 

Emissions from the state roads have not been included in these background calculations to avoid double-counting of 

emissions from roads. Next, the OML-Highway model is used to calculate the contribution from the road to the calculation 

points along the road within 1000 m from the centre line. The nearest located background concentrations are added to 

concentrations of the calculation points. In this approach a simplified chemistry model was used to predict NO2. The 

geographical variations of NO2, PM2.5 and PM10 in 2012 are shown in the below figure. 

 

Conclusions 

Air quality as annual means of NO2, PM2.5 and PM10 along the Danish state road network within 1000 m from the centre line 

has been modelled for the first time to describe the geographic variation, and as a source of information to the general public. 

Indicative exceedances of the NO2 annual mean were identified along parts of the most busy motorway sections at short 

distance from the road. Annual means of PM2.5 and PM10 were well below limit values. 
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Fig.1. Geographical variation of calculated annual means of NO2, PM2.5 og PM10 in 2012.  
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