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1. Known air quality problems

Prague City hall produces an annual assessment of the environment for Prague, ‘Prague Environment 2003’ being the latest available report, in which is detailed results from both monitoring and modelling for the City. The following compounds are reported:

	Comp.
	Comments
	Problem

	SO2
	No exceedances in 2002 (12 stations)
	NO

	PM10
	Reduction up until 1999 and has been increasing slowly since. 24 hour average limit exceeded 35 times in several hotspots

Yearly average limit exceeded at 6 stations (11 stations)
	YES

	NO2
	Reduction up until 2000, slight increase in 2003

Yearly average limit exceeded at 3 stations but not by much

No hourly exceedances recorded (12 stations)

Model results indicate more hotspots with exceedances
	YES

	Lead
	No exceedances in 2002 (10 stations)
	NO

	CO
	Some exceedances recorded (10 stations)

Suspected monitoring problems
	NO

	Benzene
	No monitored exceedances in 2002 (3 stations)

Model results indicate some hotspots with exceedances
	YES?

	Ozone
	No monitored exceedances in 2002 (6 stations)
	NO

	Cadmium
	No monitored exceedances in 2002 (10 stations)
	NO

	Arsenic
	No monitored exceedances in 2002 (10 stations)
	NO

	PAH
	Yearly average limit exceeded at the only monitoring station
	YES?


The most relevant problem is PM10, and also NO2 to some extent. This is assumed to be due to traffic but construction appears to also contribute at a number of PM stations
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Figure 1. Yearly average NO2 concentrations, modeled with ATEM, for 2004. Limit is 40 ug/m3.
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Figure 2. Yearly average PM10 concentrations, modeled with ATEM, for 2004. Limit is 60 ug/m3.

2. Monitoring network

CHMI is responsible for most of the monitoring sites in Prague, and the Czech Republic in general. There are in total 13 stations in Prague of which 2 are classified as traffic, 9 as urban and 2 as regional. There are also 2 EMEP web sites in Czech. There was some debate as to whether this classification was correct as there seemed to be contradictory sources. 

Statistical data concerning the monitoring measurements could be found through the PREMIS web site (www.premis.cz). Steiner believed that most of the automatic station data was on AirBase. Monitoring data is also analysed and presented in the ‘Prague Environment year book’ and ‘Air Pollution and Atmospheric deposition in Data, the Czech Republic’

	Comp.
	Number 

of stations

	SO2
	12 

	PM10
	11 

	NO2
	12

	Lead
	10

	CO
	10

	Benzene
	3

	Ozone
	6

	Cadmium
	10

	Arsenic
	10

	PAH
	1
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Figure 3. Overview of station positions in Prague

3. Assessment of regional background

Stations considered to be rural are used as background for AirViro modelling.

Not clear how this is dealt with in the ATEM modelling.

4. Emissions inventory

Information concerning emissions can be found in the Environmental year book or through the PREMIS or CHMI web sites.

There are 4 categories of emissions

1. Largest point sources have measured emissions for NOx, CO and SO2. Not clear if PM10 was measured. (Czech source classification: REZZO 1 class).

2. Smaller point sources are calculated using fuel consumption and emission factors based (REZZO 2 class).

3. Small combustion sources (REZZO 3 class) included as gridded area sources

4. Traffic sources (also in REZZO 3). Major line sources included in models as lines, minor line sources included as area.

Emission factors for traffic are based on recommended Czech emission factors from the Environmental ministry (“MEFA” data base). These are based on 2 catalytic types (heavy and light) as well as speed, slope and year. Emission factors for traffic are considered to be too low by CHMI, but this is not entirely clear. CHMI  are aware of COPERT emission factors but are not using them in calculations. 

Yearly average traffic counts, daily and weekly profiles for main roads are available through counts and use of a German traffic model.

Point source emissions, that are based on fuel consumption, use CORINAIR emission factors.

Time variation is included in the point sources but these are not considered complete.

No temperature dependence in emission models.

NOx is used in ATEM and AirViro model calculations. No emission of NO2 is provided.

There can be inaccuracies in physical stack data, e.g. stack outlet temperature or velocity, in the current dataset

CHMI has a long history on emissions, since 1985, and the emissions inventory is fairly well established
5. Models

Two different models are currently employed for different purposes.

AirViro

CHMI is running AirViro as a nowcast system and presenting maps of NOx and CO on the web site. This model is producing clear mistakes and is not usable. In addition it is not considered to be effective to spend more time on this model as it does not fulfill a number of other requirements, e.g. chemistry, and is difficult to use. Support is not good. An update is available, but at significant cost.

ATEM

ATEM is a consultancy group that carries out biannual modelling assessment of the Prague region using a statistical Gaussian model, called ATEM. It is a gaussian multi-source climatological model based upon the US EPA IST2 model, set up for Praha by Dr. Jozef Brechler. This model uses partially the same emissions as AirViro but with some additions, e.g.bus terminals. Meteorology is included with wind roses, and stability classification. The wind roses have been built up using an unspecified wind model, possibly locally produced. Annual mean concentration, maximum possible concentrations and some statistical exceedances are produced. Used for several cities in Czech Rep. No Ozone. No chemistry. Considered to overestimate maximum concentrations but generally good agreement (stated to be within typically +/- 20%) with mean measured concentrations. It also includes some large sources outside Prague and includes regional background values dependent upon the wind direction. 

Other models

CHMI also has an in house Gaussian model SYMOS. Not clear what this is used for.

CHMI is thinking of trying CAMx and testing the CALMET model. CAMx with MM5 is currently being run by the Academy of science in Prague, Institute of Informatics, for forecast purposes.

CHMI is also running an O3 statistical forecast model. 

Meteorology

Only 2 meteorological stations are available in Prague for modelling and no stability data is available. CHMI is considering using CALMET and using the available ALADIN forecast data to improve meteorology. ALADIN does not currently provide any turbulence fields, which would be very useful for AQ modelling. A sodar is available but not always working.
6. Assimilation methods

CHMI is carrying out integration of models and monitoring data on a Czech wide scale but not in Prague. Use is made of the locally developed CMOS model. The integration method uses model output combined with optimum interpolation to produce improved concentrations fields.
7. Gaps, needs and focus areas

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

· URM and CHMI want to improve the online system because AirViro is not working correctly and little support is available. This is currently the only model available for hourly calculations of concentrations. The model does not include chemistry or O3. It is also difficult to extract information from the system.

· URM want to have on-line time dependent information for imposing restrictions on traffic.

· Meteorological data is insufficient as there is no monitoring data in the valley region of Prague. No high resolution met models are applied

· Cannot model exceedances on daily or hourly basis with the statistical model

· Ozone is not modelled

· Need to assess construction contribution to PM10

· Resuspension of PM is not included in the modelling
8. Suggested case studies

· To set up AirQUIS for Prague and carry out case studies in regard to assimilation, and to test improvements in PM10 emissions from resuspension. It was decided the best method for implementing this was that NILU should carry out the modelling and that CHMI and URM would provide the necessary input data, most of which has already been set up for AirViro. NILU would provide templates for this. This could be a first step in providing improved on-line modeling for Prague, for traffic restriction purposes.

· To apply integration techniques to the ATEM maps using monitoring data. Both of these data are already available.

9. Actions for implementation of case studies

· Clearer definition of case studies is required

· NILU to setup AirQUIS and test for Prague, import AirViro emission and met data

· URM to collect and send input data to NILU

· URM to send NILU ATEM concentration field data

· NILU to retrieve monitoring data

