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1. Known air quality problems

The Municipality of Rome together with STA, the Mobility Agency of Rome, prepares the Annual Air Quality Report. It includes the current status of air quality in Rome and a description of the main measures to reduce air pollution. Traffic is mainly responsible for high pollutant concentrations, while industrial activities have ceased to be a dominant source of air pollution. Especially, NO2, C6H6 (benzene) and PM10 are of concern for air quality management, while SO2 concentrations are below limits. The results for 2004 are reported below: 

	Comp.
	Comments
	Problem

	SO2
	No exceedances
	No

	PM10
	Daily average limits exceeded 
Yearly average limit exceeded 
	Yes
Yes

	NO2
	Yearly average limit exceeded at traffic stations
	Yes
No

	Lead
	
	

	CO
	No exceedances recorded  
	No

	Benzene
	Yearly average limits not exceeded
	No

	Ozone
	Monitored exceedances 
	Yes


Recorded concentrations at the monitoring stations show that the CO has been strongly reduced in recent years. CO is no longer a critical pollutant in the urban environment of Rome. PM10 (especially the daily limit) and NO2 exceed limits at a number of monitoring stations, confirming that these pollutants are the ones of which the emissions should be reduced: 
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Benzene has been reduced in recent years, but this pollutant still remains a critical one: levels are not far beyond the limit and the introduction of more severe limits may result in exceedances.
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In Figure 1, the vehicle composition in Rome in 2004 is presented. 
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Figure 1: Vehicles composition in Rome (2004).

In Rome there are more than 1,9 million vehicles, 0,14 million lorries, 0,4 million 2-stroke 2-wheelers and 0,25 million 4-stroke 2-wheelers. Figure 1 illustrates the relatively large amount of non-catalysts vehicles (29%) in Rome , as well as the large number of two-wheelers. Especially, emissions of volatile hydrocarbons by 2-stroke 2-wheelers may add to photochemical smog and high ozone values. 
2. Monitoring network

There are currently 12 automatic air quality monitoring stations in Rome. The stations are classified as four different types A,B,C and D, as follows:

· Type A (“urban background”) (1) is located in a green area not directly affected by traffic sources. It monitors pollutants such as CO, SO2, NOx, NO, BTX and PM10;
· Type B (“traffic stations”) (6) are located in areas with heavy traffic conditions. They monitor CO, NOx, BTX and PM10;

· Type C (“residential background stations”) (3) are located in residential areas. They monitor CO, NOx and PM10;

· Type D (“suburban background”) (2) are located outside the urban area, almost in the countryside. They monitor O3 and NOx, and are devoted to the control of photochemical pollution.

The monitoring network collects concentration data every hour. Data are sent to the Regional Environmental Protection Agency (ARPA) for validation and subsequently delivered to the Environmental Department of the Municipality of Rome, that is responsible for data collection, storage and dissemination. The map in Figure 2 shows the location of the air quality monitoring network in Rome.
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Figure 2: The existing air quality monitoring network in Rome.

In addition to the automatic monitoring network, the Municipality of Rome carries out monitoring campaigns with diffusion tubes. The sampling period is one week, distributed across the whole urban area and during different periods of the year. The sampling locations are usually located in secondary streets, to provide information on background concentrations. The pollutants monitored are benzene (toluene and xylene – “BTX”), NO2 and ozone in the summer time.

3. Assessment of regional background

Regional background of ozone and NOx is determined by two stations outside of Rome with the emphasis on photochemical air pollution. A project is started by the Ministry of Environment to improve the urban/regional background of air pollution in Rome. 
4. Emissions inventory

Air pollution in Rome is mainly related to traffic emissions. These emissions are computed by the TEE model (Traffic Emissions and Energetic developed by ENEA – National Research Centre for Energy and Environment) and the Modal Emissions Estimation Model. Both these models are based upon the COPERT Methodology, with adjustments of emission factors that take into account further information on duty cycles available on specific links. TEE model calculates emissions on links where information on driving pattern is available. On links where only the average speed and traffic flow are known, emissions are calculated by TEE using only COPERT methodology. The Modal Emissions Estimation Model allows calculating emission values according to driving behaviour defined as the time spent in cruise, acceleration, slow down, and idle. 
At present, there is a lack of data on resuspension of road dust which is relevant for PM10 and emission factors of two wheelers emissions. Comparison of model data with monitoring data may identify the relevance of these sources for air quality in Rome. 
5. Models

ADMS (Atmospheric Dispersion Modeling System)
On top of the urban background, ADMS-Urban is used to model the contribution of local (traffic) emissions to air quality in Rome. ADMS computes hourly concentrations of carbon monoxide (CO), NO2, benzene (C6H6) and particulates (PM10). 
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Figure 3: Output of NO2 as an example of ADMS in Rome.
Pollution values computed by ADMS have been compared with measurements at the monitoring locations. Results for CO, NO2, benzene and PM10 have been satisfactory and respected the conditions provided by the European Commission directive 1999/30 on Air Quality. For benzene and PM10 there is a need for further improvement of the emission data (a.o. two-wheeler emissions and resuspension of road dust). 

The present results are grid-size related as illustrated in figure 3.  It was noted by STA that for evaluation of the impact on air quality impact of traffic measures a more street-orientated output is required 
Meteorology
ADMS uses as input data for the weather module, the weather national monitoring network detected values. However, the nearest measurement station is located outside the city area and thus provides values that may not be representative of the real city weather conditions. Recently, a weather interface has been developed by the regional body (ARPA Lazio) to correct for urban whether conditions in Rome. 
6. Assimilation methods

In Rome, there is a start to combine monitoring and modelling data for air quality assessment. The first results indicate that a nested modelling approach results in comparable data for the urban background of CO, as shown in the figure below: blue is ADMS model and purple is monitoring.
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For traffic locations, the comparison between the model and measurements is less adequate, as shown in the next figure: blue is ADMS model and purple is monitoring.

[image: image9]
7. Gaps, needs and focus areas

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

· Improved emission data of two-wheelers for NOx, PM10 and benzene? 
· Resuspension of road dust is probably an important contributor to PM concentrations in the city of Rome, but no details are known about emission strength? 
· Improved urban background by nested approach and monitoring data?
· How to evaluate the effect of traffic measures on air pollution levels?

· Simple street canyon model in addition to ADMS-urban as a “screening tool”?
· Consequences of the PM2.5 limit value for Rome?  
8. Suggested case studies
· Data assimilation; In cooperation with the Ministry of Environment, a project is started in Rome to use a nested approach for improved assessment of the urban background in Rome. The regional background is established in a 240*240 km2 domain with 4*4 km2 grid cells based upon a regional emissions inventory. The output is input for a 60*60 km2 domain with 1*1 km2 grid cells with Rome at the centre. The output of this urban background model is applied in the ADMS model. Data from the urban background monitoring station will be used to calibrate the urban background model. The Environmental Department of the Municipality (Mr. E. Donato) is the counterpart for the Ministry in this project. STA is also cooperating in this project to provide a.o. traffic data. Support under Air4EU to this project is an option to be further defined in the Case Study Workplan. This cooperation is mainly directed to Mr. E. Donato in close cooperation with Fabio Nussio of STA.
9. Actions for implementation of case studies

· Prepare a Case Study Action Plan in cooperation with Mr. E. Donato/F. Nussio. In the Action Plan, data assimilation will be further detailed, the issues raised by DCMR (and other partners) will be addressed and an Air Quality map of Rome for 2005 will be prepared. 
Questions by DCMR on AQ assessment in Rijnmond/Rotterdam
As part of the case study, DCMR would like to receive feedback from the AIR4EU city partners on the above identified questions on air quality assessment:

1. (monitoring) What are the results in other cities of PM2.5 measurements?
2. (monitoring) What is the correction for sea salt (or other natural contributions) to PM10 in other cities/regions?
3. (monitoring) What is the experience with correction factors for PM10 (to correct for evaporation losses) applied by various monitoring methods?
4. (monitoring) What is the experience with so-called “double counting” of NO2 in the background and the modeled contribution of highway traffic emissions near a highway?
5. (monitoring) What is the experience with the amount of resuspension of PM by road dust?
6. (models) What is the optimal grid size of air quality assessment and especially the  dispersion model?
7. (models) Is for example a moving average of the last three years to estimate the background a better way to prevent too strong fluctuations in assessment of exceedances (than using only the last years’ background)?
8. (models) What is the trend on oxidant (sum of ozone and NO2) the last 10 years?
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