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As a contribution to the modelling activities in the CAFE programme of the DG-Env
of the European Commission, an open model intercomparison exercise has been
launched by the JRC-IES in collaboration with EMEP, IIASA and EUROTRAC to
explore the present (1999) and future (2010) urban air quality predicted by different
atmospheric chemistry-transport dispersion models. The different emission reduction
scenarios investigated in this project as well as the range of responses (delta’s)
resulting from this model intercomparison will be used in the cost-effectiveness
analysis of CAFE with the aim to balance Europe-wide emission control strategies
against local measures.
The model intercomparison focuses on ambient levels of particulate matter and ozone
in urban areas. It addresses health-relevant matrices of exposure (e.g., long-term
concentrations) to fine and coarse particles as well as to ozone.
Comparisons are currently conducted for 8 European cities: Berlin, Copenhagen,
Katowice, London, Marseille, Milan, Paris and Prague and involve the active
participation of more than 15 modelling groups in Europe (Member States and
Candidate Countries). Each of them is asked to perform a long-term validation
simulation for a 300x300 km area around each city: a six months run for Ozone and a
full year run for PM (base year is 1999), and a number of (NOx, VOC, PM2.5 and
PMcoarse) emission-reduction scenario simulations for the year 2010. All input data:
emission inventories, meteorology and monitoring have been made available to the
participants through the CityDelta Web site.
A kick-off meeting was held in Ispra (February 2002), a second workshop (June
2002), mainly dedicated to the emission inventories and the procedures to follow, was
held in Vienna. The third workshop (December 2002) took place in Katowice, where
monitoring data for the 8 cities and the first results for the 1999 validation were
presented. A fourth workshop is foreseen to take place in Valencia (April 2003) with
a first in-depth discussion on the interpretation of the scenario simulations. For the
validation of the models with respect to the base year 1999 and for the interpretation
of the scenario results, the JRC-IES has developed a graphical validation-
interpretation tool which is free to use by all the participants.
For more detailed information and all the data we refer to the CityDelta Web site:
http://rea.ei.jrc.it/netshare/thunis/citydelta/
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Annex 1: Overview of participating modelling groups and their
contribution to CityDelta

O=Ozone
P=PM

Paris LondonCopen Prague Kato Milan Berlin 5 km 10 km 50 km

Bedogni CAMX O x
Berkowicz THOR50 ?? OP OP ?? OP ?? OP x

THOR10 ?? OP OP ?? OP ?? OP x
THOR5 ?? OP OP ?? OP ?? OP x

Brocheton MOCAGE50 O O x
MOCAGE10 O O x

Volta CALGRID_CB O x
CALGRID_SA O x

Moussiopoulos OFIS OP OP OP OP OP
MUSE O O O O? O x

Pirovano STEM10 ? ?
STEM5 O x

Stern REM3 OP x
Schaedler MCCM50 OP OP x

MCCM5 OP OP x
Vautard CHIMERE1_50 OP OP O OP OP x

CHIMERE1_5 OP OP O OP OP x
CHIMERE2_50 OP OP O OP OP x
CHIMERE2_5 OP OP O OP OP x

Tarrason EMEPBC OP OP OP OP OP OP OP x
EMEP OP OP OP OP OP OP OP x

Brechler SMOG O x x
Denby EPISODE O x
Builtjes LOTOS5 OP OP x

LOTOS10 OP OP
LOTOS50 OP OP x

De Leeuw EUROS10 O? OP OP OP OP OP x
EUROS50 O? OP OP OP OP OP x

Philippe TRANSCHIM5 O ? ? x
TRANSCHIM10 O ? ? x

Hellmuth MUSCAT5 OP x
MUSCAT10 OP x

Borrego CAMX ?? OP ?? ?? ? ? ?
Mensink AURORA
Andronopoulos UAM
Memmesheimer EURAD

Responsible     Model name                                                                                      Spatial resolution



Annex 2
CityDelta short report on Monitoring data
Elisabetta VIGNATI

The City Delta workshop held in Katowice was organized by the JRC-IES in
collaboration with the Institute for Environmental Protection (Warsaw) and the Centre
of Environmental Control and Survey (Katowice).
The aim of this 3rd meeting was to discuss the available monitoring data and emission
inventories for the 8 cities, the first results for both the base case (1999) and for the
scenario (2010) simulations, and the validation and interpretation tools prepared by
JRC-IES.
This report contains a summary of the project status at the time of the workshop.
The collection of the monitoring data has been completed. The following tables
summarise the availability of the observations, the total number of stations, the
number of urban suburban and rural stations, the number of stations monitoring
ozone, PM and NOx, and the meteorological stations.

Table 1 Number of total, urban background, suburban and rural stations in the
cities

City N. of stations
Total Urban back. Suburban Rural

Berlin 15 13 2
Copenhagen 3 1 2
Katowice 9 6 1 2
London 13 6 4 3
Marseille 14 12 1 1
Milan 13 7 3 3
Paris 15 11 3 1
Prague 8 2 3 3

Table 2 Number of stations monitoring ozone, PM10, PM2.5, NO, NO2

City N. of stations
Total O3 PM10 PM2.5 NO NO2

Berlin 15 15 3 15 15
Copenhagen 3 3 3 3
Katowice 9 5 9 9 9
London 13 13 8 2 13 13
Marseille 14 12 7 14 14
Milan 13 13 4 13 13
Paris 15 14 4 15 15
Prague 8 4 8 8 8



Table 3 Availability of meteorological parameters

City Meteorological data
Berlin X
Copenhagen X
Katowice X
London
Marseille X
Milan X
Paris
Prague X

The data were collected at background stations, which monitor background air
pollution levels, during the year 1999. The stations could be located both inside
(urban background) and outside (regional/background) cities and not in streets close
to the traffic flow. Therefore the stations were classified as
- Urban (U): if the station was located in a city;
- Suburban (S): if the station was located on the outskirts of a city, or in small
residential areas outside the city centre;
- Rural (R): if the station was located outside a city.
Hourly averages of Particulate Matter as well as ozone, NO and NO2 are reported.
Numerous stations collected also meteorological data, such as wind speed and
direction, temperature and relative humidity. It is essential to know how these stations
are distributed among the three classes, because these numbers give the reliability of
the results when some statistics is performed.
The ozone annual averages, estimated for each city and each station class (Fig. 1), are
higher at rural stations, except for Marseille. Prague has the highest annual average,
however only 1 rural station measured ozone. All other cities range between 36 and
59 µg/m3.
For most of the stations the TEOM method was used to sample the PM (Table 4),
except in Berlin and in Prague where β attenuation and radiometric methods were
applied, respectively. No information is available for Marseille. The providers
corrected the data from Berlin before sending them to JRC. The observations from
Prague do not need a correction. PM values measured in the other domains should be
corrected by a factor 1.3 to be comparable with the values estimated by the
gravimetric method.
In the following analyses the data were not corrected.

Table 4 Methods used to measure PM10

City Method
Berlin β attenuation

corrected
Katowice TEOM
London TEOM
Marseille
Milan TEOM
Paris TEOM
Prague β radiometric



In Figure 2 the PM10 annual averages of the seven cities measuring particulate matter
are displayed. Five cities were below the limit of 40 µg/m3 expected for 2005. Milan
and Katowice exceeded the limit. The calculation of the average number of
exceedance days, i.e. the number of days with daily average above 50 µg/m3
averaged over the stations of each type (Fig. 3), indicates that Katowice had a high
number of days (up to more than 160) above the limit value. In Milan urban stations
the PM10 values exceeded 50 µg/m3 more than 90 times. Prague, Berlin and
Marseille were not above the limit for the annual average, but exceeded the daily
average limit around 20 times. London and Paris complied with the maximum number
of exceedances set for 2010 (7 times per year).
The calculation of the exceedance days for ozone reveals that Milan ozone levels
were above a threshold of 180 µg/m3 between 20 and 30 days and in all the stations of
the domain.

Figure 1 Ozone annual average (in µµµµg/m3)

Figure 2 PM10 annual average (in µµµµg/m3)

Figure 3 Average number of exceedance days for PM10 (daily average
concentration above 50 µµµµg/m3)
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Figure 4 Average number of exceedance days for ozone (hourly average
concentration above 180 µµµµg/m3)
The JRC has prepared a visualisation tool to handle all monitoring data. The program
visualises the observations of O3, NOx, PM10, PM2.5 for the 8 cities and allows finding
immediately data that are outsiders. The statistical parameters such as time series,
maximum, minimum, mean and standard deviation are calculated as well.
The collection of the emission data is not completed. Six cities out of eight have
delivered the data, five are already available at the web site. Copenhagen is still
missing, however it is expected to complete the first phase. Marseille is not likely to
participate in the first phase of City Delta due to late delivery, and the modelling
group that had chosen Marseille for the simulations were asked to move from
Marseille to other cities like Prague and Katowice.
Table 4 summarises the emission inventories available at present.

Table 5 Resolution of the emission inventories; availability of gas and particulate
phase emissions

City Resolution (km) Gas phase Particulate phase
Berlin 2 X X
Copenhagen Not yet available
Katowice Not yet available on the web
London 2 X X
Marseille Not available in the first phase
Milan 5 X X
Paris 3 X
Prague 5 X X
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The first results of simulations were presented at the meeting. Different modelling
groups simulated the Berlin case; Milan, London and Copenhagen were also
presented. The results were very preliminary.
The JRC has prepared also an IDL Validation interpretation tool, by which for each
city there is the possibility to select stations to make a comparison between
observations from those stations and model results. The tool enables to compare in
addition statistical parameters (min, max, mean, standard deviation, exceedance days,
AOTx,…) between observations and model results. Finally a Delta interpretation tool,
containing also statistics, will be used to interpret the results of the model delta
intercomparison.


