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Abstract: The Provence Alpes Cote d’Azur (PACA) region’s @i is typically Mediterranean with a dry summeassm, few rainy days
(less than 120 per year) and a large period oftsmaegfrom 500 to 2800 hours per year). The mitof high industrial activities, dense
traffic, large population, biogenic areas and suciipate induce frequent particles and photochehairgollution episodes. Atmo PACA
has developed an Atmospheric InteREgional SysteRESE http://www.aires-mediterranee.org.

The population of the PACA's region is estimated & million inhabitants. More than 3.5 million di@ng in urban areas. In this context,
Atmo PACA is currently developing four urban platfes on the cities of Aix-en-Provence, Toulon, AeskSophia-Antipolis and Nice.
They are aimed at providing on each city:

- High resolution concentration maps for urbandrasuch as NQCgHs, PM10;

- Air quality forecast (48 hours) via maps of airatjty index;

- Tools to assist decision-making for case studigsthe different urban planning scenarios;

- European and national reporting on the exposediption in comparison to regular threshold.

The four cities are situated in severe geographicaiditions (complex topography). Air quality médg is performed with the
collaboration of NUMTECH and the model ADMS Urba8imulated concentrations of NADs;, CsHg and PM10 are shown and discussed
versus observations. Summer and winter periodaaedyzed. The impact of the boundary layer heighdiscussed with comparisons
between observed and modeled distributions of {zoits.
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INTRODUCTION

Atmo PACA is in charge of monitoring air quality most of the Provence Cote d’Azur (PACA) region, rhe80%. It

results from the merging in 2006 of two agreed piggtions, Airmaraix (based in Marseille) and Quadli(based in Nice),
and thus ensures 25 years of experience. As péirtmeh “Air and Energy Efficiency” Law (30/12/199&tmo PACA has
been agreed as one of the French AASQA (Agreed diatson for Air Quality Monitoring) by the Ministryn charge of
Environment, nowadays MEEDDM. It is member of theel€ration ATMO.

The main objectives of Air quality monitoring are:

- to comply with the regulatory requirements,

- to meet the expectations of the local stakeholdiis are facing the issues related to air quality.
Therefore, Atmo PACA has to deliver information atedassist in decision making, including impactesssnent of the
compulsory Clean Air Plans (also called Regional Fda\tmospheric Protection or for Air Quality).

As any AASQA in France, Atmo PACA gathers 4 groupsiembers:

- local authorities (Municipalities Départements Region Council),

- regional administrations of the State and of thiglipiestablishments, including ADEME,

- industries,

- organisations dealing with environment & consunretqtion, qualified personalities & health professls.
Atmo PACA organisation allows for both a consistenmnitoring at the scale of this large region alode local connections.
For each tiépartement; one engineer is dedicated as contact persoreditétkeholders-partners.

Atmo PACA wishes to fully valorise its Mediterrame&entity and to exchange views and experiencés tive partners of
the Mediterranean shores in similar context (dgnsedanised coastal areas, climate...) & issues.

Atmo PACA has 5 main missions, within a large fravaek “air, climate, energy”:

- monitoring air quality by measurements and modgitools,

- forecasting air quality and anticipating pollutipeaks,

- informing on a daily basis and in case of pollutgmisodes,

- understanding the pollution phenomena, by perfognsipecific studies and participating in assesdigeixisting
links between air and health, air and environment,

- contributing to the think tanks and working grougdated to regional planning and mobility, by deling
appraisal methods, prospective tools and suppainetalecision making process.
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AIR QUALITY IN THE PACA REGION

The pollutants monitored by Atmo PACA are determiran knowledge about their sources, their effectshealth &
environment, and the techniques available for teealuation. WHO recommendations, EU directive®nEh laws and
regulations are considered together. PACA regiganking n° 1 to 3 in France for emissions of N8O, VOCs and CQ
Combustion (vehicles, heating and industry) and stril processes are the main sources of emisgiotige region. The
breakdown is estimated as below:

SC,: 90% from industry & power Particulates: 30% from Industry, NO,: 60% from Transport (road, sea,
generation 40% from Transport sector air...)

Industry and transport also produce emissions oféee, heavy metals, VOCs.

Ambient air concentrations of some pollutants,udahig ozone, may rise above the levels set forthgambtection, in certain
situations, especially close to the main traffioygyan urban centres or in the vicinity or plumeei heavy industries. New
issues are emerging: pollutants from agricultungissions from some land cover (Mediterranean fotestfills...), odours,
interior air quality...

EMISSIONS INVENTORY, MONITORING NETWORK, AND MODELLING:

COMPLEMENTARY APPROACHES

Theinventory of emissionsdeals with about a hundred pollutants, from vaisaurces (human activities and nature). It is
an essential step for feeding models and prepaatances per geographic area or per pollutantpaagb of emissions with
high spatial (1km) and temporal (hourly) resoluioN,O, CH, and CQ also are included.

The measuring networkincludes about 50 sites spread from the Rhéne Rivially, plus a few mobile units and means for
passive diffusion tubes campaign. Data are traresfeto the computing centre, where they are vaitiadnalysed and
disseminated.

Under the name of AIRES Méditerranétme modelling system including Chemistry & Transport Model, has been
developed within an interregional cooperation witinguedoc Roussillon. It is based over years oeraéwational, EU &
international scientific teams & field projects,chuas AIRPROCHE, ELFE, ESCOMPTE and PRIMEQUAL (Cebsl.,
2004) (ww.aires-mediterranee.org

AtmoPACA’s team, a mix of measurement specialists, statisticiastemists, database & modelling scientists, has
networked with several partners at various levetsgarch, monitoring networks, national agenciasyl is involved in
several EU projects.

AIR POLLUTION, A PUBLIC HEALTH ISSUE

There is a growing concern about the health impattir pollution. AtmoPACA is involved with the piessionals and
scientists on those issues, providing data andcjgating in research activities (mapping, expossteadies, high risk
areas...). The social demand for relevant informatieeds to be answered.

AWARENESS, PUBLIC INFORMATION AND WARNING, THE PLANS FOR A TMOSPHERIC PROTECTION

As the present regulations require it, AtmoPACAsdisinates processed data and information, on behalfe regional
administrative authority, to more than 2000 stakééas. Public information is provided through th€MO index and maps
on the website and through the media, for “today tmmorrow”. In case of expected alerts, the Authids prepared to take
adequate measures to prevent pollution. At theeszhthe “départements” and of the region, CleanPdams are prepared
and enforced as agreed legal tools. Atmo PACA islired in their preparation, follow-up and their agipal.

RESULTS

In this context, ADMS Urban (Mc Hugét al, 1997) has been implemented over 4 cities anid saburbs in the PACA
region. The dispersion code has been tested anéshks have been compared to measurements peddsynAtmo PACA
(passive devices and automatic stations) (AtmoPAZN5, 2006, 2007 and 2009). The validation of thlwleh includes
both comparisons with long term measurements (yeadrage concentrations) and hourly data.

Figures 1, 2 and 3 show some examples of theserdiff results. They illustrate the sharp PM1{H{and NQ gradients
existing between urban and rural environment onénside each city center. Methodology and reswilisbe discussed.
Table 1 shows a synthesis of long term correlatiang biases obtained for these 4 cities. Correlgitame distributed
between 0.7 and 0.9. Biases are distributed -3 8nagfn? according to the pollutants and the periods.

Improvements have been tested in considering tikebiétween mesoscale resolution and urban resoliioce the last four
years, Atmo PACA has been working in close coopanatiith NUMTECH in order to test and improve the URBAIR
System (Pradellet al, 2010).
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Figure 1. NQ annual mean simulated concentrations over Aixrendhce and its suburb (1a), Toulon (1b), Antibes iés suburb (1c) and
Nice and its suburb (1d) - Concentrations in pfg/m
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Figure 2. GHs annual mean simulated concentrations over Aixrendhce and its suburb (2a), Antibes and its sufflpand Nice and its
suburb (2c) - Concentrations in ug/m
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Figure 3. PM10 annual mean simulated concentratiwas Aix en Provence and its suburb (3a), Antémed Nice and its suburb (3b) -
Concentrations in pgfn
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Figure 4. Example of correlation and bias forN®er Antibes and Sophia Antipolis area. Mars-Afriight) June-July (left). Year 2008.
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Table 1. Synthesis of comparisons for observati@nsus modeling

Year Period City Pollutan Nb. observations  Correlat] Bias Background concentrations
2001 | Annual | Toulon NQ 103 0.8 -3 0 (cadastre approach)
2001 | Annual | Toulon Hs 28 0.7 -1 0 (cadastre approach)
2007 | Annual CPA N 200 0.8 1.7 0 (cadastre approach)
2007 | Annual CPA Hs 80 0.7 0 0.46
2008 | Summerl NCA N 160 0.7 -3.1 0 (cadastre approach)
2008 | Winter NCA NQ 160 0.7 +8 0 (cadastre approach)
2008 | Summern  NCA e 80 0.8 -0.9 0
2008 | Winter NCA GHs 80 0.8 0 1
2008 | Summer CASA NO 102 0.9 4.6 0 (cadastre approach)
2008 | Winter | CASA NG@ 102 0.9 -0.8 0 (cadastre approach)
2008 | Summer CASA &g 50 0.7 0 0 (cadastre approach)
2008 | Winter | CASA GHe 50 0.7 -0.4 0 (cadastre approach)
REFERENCES

AtmoPACA, 2005 : Inventaire régional des émissid889 : méthodologie et résultats.
http://www.atmopaca.org/files/et/Inventaire PACA_qet.pdf

AtmoPACA, 2006 : cartographies de la pollution ailbm ; approches géostatistiques et déterminiseBSET.
http://www.atmopaca.org/files/et/060505_AIRPROCHE_RPbtK.

AtmoPACA, 2007: SIMPYC project. Phase Il. Analysigtee territory: meteorology, emissions, modeling
http://www.atmopaca.org/files/et/071207_YCM_Simplyceng.pdf

AtmoPACA, 2009 : Pollution atmosphérique et gaffétele serre : inventaire des émissions 2004.
http://www.atmopaca.org/files/et/090223 Rapport_ittage_PACA_2004_V2009.pdf

AtmoPACA, 2009: Etat Initial de la qualité de I'aRrojet Tramway-NCA.
http://www.atmopaca.org/files/et/0903_ATMO_PACA NGApport_technigue_Tramway.pdf

Cros, B., P. Durand, H. Cachier, P. Drobinski, E.&fodj, C. Kottmeier, P. Perros, J. Ponche, D. Rdhigaid,
G. Toupance and H. Wortham, 2004: The ESCOMPTE progan overviewAtmospheric ResearcB9 (3-4),
241-279.

McHugh C., D.J. Carruthers, and H.A. Edmunds, 1999M&-Urban: an Air Quality Management System forffica
Domestic and Industrial Pollutiomt. J. Environment and Pollutio8 (3-6), 437-440.

Pradelle F., Armengaud A., Pesin C., Rolland MN.g¥id., Luneau G., 2010 : URBAN AIR System: an openatio
modelling system for survey and forecasting air l@uat Urban scaleddARMO13 Paris

Session 6 — Urban scale and street canyon modelling 749





