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1. Known air quality problems

The health and traffic authorities in Oslo produce an annual assessment of air quality based on monitoring stations (www.luftkvalitet.info/data/reports/Aarsrapport_2004.pdf). In addition a modelling report, by NILU, is regularly prepared for the State pollution Authority (SFT) for a number of cities in Norway. The following compounds are reported:

	Comp.
	Comments
	Problem

	SO2
	No exceedances in 2003
	NO

	PM10
	Daily average limits exceeded at 3 of 4 measuring stations

Yearly average limit not exceeded 

Model results indicate that 50% of population exposed above limit values
	YES

	NO2
	Yearly average limit exceeded at 3 stations

Hourly exceedances recorded at some stations

Model results also indicate areas with exceedances
	YES

	Lead
	No measurements
	NO

	CO
	No exceedances recorded 
	NO

	Benzene
	No monitored exceedances in 2003 

Model results indicate large areas with exceedances
	YES?

	Ozone
	No monitored exceedances in 2003
	NO

	Cadmium
	
	NO

	Arsenic
	
	NO

	PAH
	
	NO


The most relevant problem is PM10, and also NO2 in regard to annual average. The PM10 problem occurs mostly in winter/spring and is the result of episodic inversions and weak winds combined with home heating and traffic, particularly resuspension. 
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Figure 2. Source contributions to exceedances of PM10 in Oslo
2. Monitoring network

There are currently 8 monitoring stations in Oslo of which only 5 are operational in the summer. Most of these stations are traffic stations, only 2 of the stations can be classified as urban background.

	Comp.
	Number 

of stations

	SO2
	0

	PM10
	8

	PM2.5
	6

	NO2
	6

	CO
	1

	Benzene
	2

	Ozone
	0

	Cadmium
	0

	Arsenic
	0

	PAH
	0
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Figure 2. Overview of station positions in Oslo as of April 2005.

‘Gatestasjon’=Traffic station, ‘Bakgrunnstasjon’=Urban background station, ‘Klimastasjon’=Meteoeological station, ‘Nedlagt stasjon’=Old station position

3. Assessment of regional background

Regional background is determined from stations outside of Oslo. The EMEP station Birkenes is used for PM10 and NO2 and closer stations at Jeløya and Prestebakke are used for Ozone.

4. Emissions inventory

The emissions inventory consists of

1. Point sources, using consumption and emission factors. Point sources contribute very little in the Oslo region

2. Line sources. Traffic counts are used for road links, combined with slope, speed and vehicle types to determine emissions based on traffic emissions factors (Copert III and Norwegian data sets). A resupension model for PM is included taking account of road conditions and number of vehicles with studded tyres. 

3. Area sources. These include traffic with ADT<3000, home heating, shipping, etc. Wood burning for home heating is based on consumption estimates and emission factors 

5. Models

AirQUIS

Modelling in Oslo is carried out using AirQUIS as a management tool. The model used is EPISODE, which is a Eulerian model that contains subgrid Gaussian line and point sources. Grid resolution is 1 km for the Eulerian grid, but up to 8000 individual receptor points are included in addition that represent buildings in Oslo. These are used for exposure estimates. Output from the model is hourly. The model uses the photo-stationary assumption to calculate NO2, based on NO and NO2 emissions and background ozone values. 
The same model is also used for forecasting in several Norwegian cities, but with different meteorological input.

Meteorology

Assessment is carried out using a central meteorological mast and applying a divergence free diagnostic meteorological model (MATHEW). Forecasts use input from MM5, which is nested within HIRLAM.

6. Assimilation methods

No assimilation is carried out in Oslo at the moment
7. Gaps, needs and focus areas

The following is a list of gaps and focus areas from the city.

· Resuspension is an important contributor to PM concentrations, and exceedances, in spring. The current resuspension model requires improvement.

· There are significant differences at some stations when comparing models to monitoring

· PM is consistently underestimated in the summer

· Wood burning emissions require refinement

· Require an evaluation of the monitoring network in Oslo

· Meteorological input is based on a single mast. Improved meteorology would be an asset.

8. Suggested case studies

· Use of data assimilation methods to assess network design and provide an optimal network for the use of models and monitoring. Establish the representativeness of the monitoring stations

· Use of data assimilation to improve the assessment. This would require separating urban background monitoring/models from local monitoring/models.

· Improved meteorological data

9. Actions for implementation of case studies

· Clearer definition of case studies is required

