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D GAZEL : ObiECtifS Air PACA

Obijectif : évaluer I'exposition des membres de la cohorte GAZEL
a la pollution atmosphérique pour I'étude des impacts sanitaires
« long terme »

Partenaires : InVS, AIR PARIF, AIR RA, ASPA, AIR PACA
Fede ATMO

Les contraintes techniques
 Les années éetudiées : de 1989 a 2008

* Les polluants : concentration moyenne annuelle de
NO,, SO,, PM10, C,H, et concentration estivale d'O,

« Localisation des membres de la cohorte au code
postal

» Recherche d'une méthode optimale pour évaluer la
pollution atmosphérigue en moyenne annuelle a une
échelle spatiale de 2 km sur toute la France (hors

Corse et Dom Tom) www.airpaca.org



> GAZEL : méthodologie Air paca

= QObjectif : évaluer I'exposition des membres de la cohorte GAZEL
a la pollution atmosphérique pour I'étude des impacts sanitaires
« long terme »

Les contraintes techniques
 Les années etudiées : de 1989 a 2008

* Les polluants : concentration moyenne annuelle de
NO,, SO,, PM10, C,H, et concentration estivale d'O,

« Localisation des membres de la cohorte au code
postal

» Recherche d'une méthode optimale pour évaluer la
pollution atmosphériqgue en moyenne annuelle a une
échelle spatiale de 2 km sur toute la France (hors
Corse et Dom Tom)
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2> GAZEL : méthodologie

Données d’émissions
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> GAZEL : méthodologie " Airmaca

Les émissions liées au trafic routier depuis 1989 (Aide du CITEPA)

w—— Autoroutes en sefvice en 1990
e ont sections construites entre 1980 et 1990

e Autoroutes en service en 2000
w— tont sections construites entre 1990 et 2000

s AUTOrOULEs en service en 2010
w—dont sections construites entre 2000 et 2010

www.airpaca.org



2> GAZEL : résultats

AIr PACA

Emissions des NO2 en

2007

2 km de résolution

GAZLZ par NO2_2007

65 745 980 - 488 158 440
21 480 570 - 85745550
10 288 300 - 21 480 570
5855 630 - 10255 300
2 476 680 - 0BG 630
2042 380 - 3 478 6280
1114 240 - 2 042 350
40 870 - 1114 240

240 080 - 540 870
85830 - 241 0el
0- 85 830

(66)
(638)
(2112}
(4413}
(7452}
(11214)
(16745)
(22621)
(45965)
(80500)
(141284)

www.airpaca.org



> GAZEL : résultats

AIr PACA

Emissions des PM10

en 2007

2 km de résolution

GAZLZ par PM10_2007

1.168668440e+008 - 1132244 03e+005
4 006250002+007 - 1.16668440e+002
1.93191000e+007 - 4.00825000e+007
1.06542600e+007 - 1.58151 10 0e+007
5.84455000e+008 - 1.06542600e+007
3.2585T7000e+0086 - 5.04455000c+008
1.8555880002+008 - 3.2505T 0 0e+008
1. 21376000e+006 - 1.93588000e+006
5.80800000e+005 - 1 2137800 0e+008
1.50720000e+005 - 5. 208000002+005
0.00000000e+000 - 1.50720000e+005

www.airpaca.org



2> GAZEL :répartition géographique cohorte - ‘Aireaca

Participant

Region

Source : ®VGN-GéoFLA®, 2008 .
Cohorte GAZEL. 2008
Invs, 2014

www.airpaca.org



> GAZEL :répartition géographique cohorte : ‘Aireaca
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> GAZEL :répartition géographique cohorte
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D GAZEL : résultats Air PACA

1990 1997 2001 2007 1990 1997 2001 2007

@ Q"’ ﬁ‘“‘>

A Qi

www.airpaca.org



> GAZEL : publication

Atmosphenic Envn

Contents lists available at ScienceDirect

Atmospheric Environment

journal homepage: www.elsevier.com/locate/atmoseny

ATMOSPHERIC
ENVIRONMENT

Retrospective modeling outdoor air pollution at a fine spatial scale in
France, 1989—-2008

M. Bentayeb ™, M. Stempfelet”, V. Wagner ", M. Zins ", S. Bonenfant ", C. Songeur,
0. Sanchez®, A. Rosso*, G. Brulfert”, I. Rios“, E. Chaxel”, J. Virga“, A. Armengaud “,
P. Rossello', E. Riviére “, M. Bernard *, F. Vasbien“, R. Deprost*

* French Insritute for Public Heglth Surveillonce (InVS), 12 rue du Val d'Osne, 84415 Saint-Maurice Cedex, France

¥ INSERM U1018. Uriversity of Versadlles St Quentin, Centre for Rescarch m Epidemiology and Population Health, Vitlejuyf, France
C Airparif, 7 rue Crillon, 75004 Paris, France

9 Atr Rhire-Alpes, 3 allée des Sorblers, 69500 Bron, France

“ Alr PACA, 146 Rue Poradis, 13006 Marseille, France

! GeogrophR. 1 rue de Taulignan, 84000 Avignon. France

ASPA, 5 rue de Madrid, 67300 Schiltigheim, France

@ CrossMark

HIGHLIGHTS

« We model French air quality to assess long-term health effects on large cohort,

« We assess concentrations of six air pollutants at 2 km resolution from 1989 to 2008.

o We use CHIMERE/MMS, mesh refinement, data assimilation and geostatistical analyses,
« We validate data of air quality with French air quality monitoring network.

ARTICLE INFO

ABSTRACT

Article history:

Received 4 December 2013
Recelved in revised form

10 Apnil 2014

Accepted 11 Apnil 2004
Available online 13 April 2014

Introduction: Exposure to air pollution has been associated to mortality and morbidity in numerous
studies, However, few studies assessed retrospectively long-term exposure at a fine spatial scale.

Aims: To contribute to the assessment of long-term exposure to air pollution of participants from the
French GAZEL cohort, we estimated atmospheric PM o, PM2s. NOy. SOz CsHg and 0 levels at 2 km
resolution over France, from 1989 to 2008.

Methods: The spatiotemporal concentrations of selected air pollutants were estimated at a fine scale by

Keywords:
Air pollution
Modeling
Long-term
Fine scale
France

coml 1% (1) the CHIMERE chemistry-transport model (2) mesh refinement and (3) data assimilation
with geostatistical analyzes. Assimilated concentrations were assigned 1o participants according to their
residential zip codes, taking into account residential history.
Resules: Despite a decreasing trend in concentrations for all pollutant concentrations, levels remained
high in some French regions, especially for PM, NO; and O,
Annual median concentrations at the cohort participants® zip code of PMy, PM;s, NO; and O3 were
decreased from 1989 to 2008 by 27%, 29%, 40% and 16%. respectively. The largest decreases occurred for
SO, (86%) and CeHg (85%).
Validation showed high correlations berween observatons and final modeled data (R above 0.75 in
2007) for PMys NO; and O3,
Conclusion: The modeling process enabled us to assess air pollution over 20 years (1989-2008) at a fine-
geographical scale, with acceptable agreement being found between observations and models for all
pollutants

© 2014 Elsevier Ltd. All rights reserved,

AIr PACA

https://www.researchgate.net/pro
file/Alexandre Armengaud

Despite a decreasing trend in
concentrations for all pollutant
concentrations, levels remained high in
some French regions, especially for PM,
NO2 and O3.
Annual median concentrations at the
cohort participants' zip code of PM10,
PM2.5, NO2 and O3 were decreased
from 1989 to 2008 by 27%, 29%, 40%
and 16%, respectively. The largest
decreases occurred for SO2 (86%) and
C6H6 (85%).
Validation showed high correlations
between observations and final modeled
data (R above 0.75 in 2007) for PM10,
NO andO .

2 3
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> ESCAPE : objectives
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European Study of Cohorts for
Air Pollution Effects
The ESCAPE project is a study on the health effects of

outdoor air pollution financed by the European Union.
It is conducted by 24 universities and research institutes

spread over Europe. The project is coordinated by Utrecht
University in the Netherlands.

European Commission

Seventh Framework Programme Theme
ENV.2007.1.2.2.2. European cohort on air pollution
Project number: 211250

AIr PACA

The health effects of air pollution are of great
concern to European citizens. It is estimated that air
pollution leads to a

marked decrease in life expectancy in many areas.
The health effects of long-term exposure to fine
particles and nitrogen

dioxide in the air are still insufficiently understood.
The aims of the ESCAPE project are:

- To measure fine particles and nitrogen dioxide at
different locations in 40 areas spread over Europe

- To study the relation between these pollutants and
(1) low birth weight, asthma and allergy in children;
(2) respiratory

diseases in adults; (3) cardiovascular diseases in
adults; (4) mortality and cancer in adults.

The study involves more than 30 cohorts (of children
and adults) across Europe, who are being followed up
over a

number of years to help understand the factors that

affect their health. .
www.airpaca.org



»> ESCAPE : methodology

NOx + PM
NOx

Al

N

AIr PACA

Measure fine particles and nitrogen oxides, both of

which are produced by combustion processes,
especially motor vehicles. Air pollution
measurements in outdoor air will be conducted at 20
locations in each study area, selected to represent
the rural environment, the urban background, streets
with a lot of traffic and locations influenced by other
sources (e.g. industry, harbour). At each location a
measurement will be conducted over 2 weeks, and

this will be repeated 3 times: during winter, summer
and spring or autumn.

www.airpaca.org



> ESCAPE : results
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> ESCAPE : publication

Atmaspheric Environment 62 (2012) 374-390
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Variation of NO; and NO, concentrations between and within 36 European study

areas: Results from the ESCAPE study

Josef Cyrys *P*, Marloes Eeftens , Joachim Heinrich?, Christophe Ampe 9, Alexandre Armengaud ®,
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Substantial spatial variability was found in NO2 and NOx
concentrations between and within study

areas; 40% of the overall NO2 variance was attributable to
the variability between study areas and 60% to

variability within study areas. The corresponding values for
NOx were 30% and 70%. The within-area

spatial variability was mostly determined by differences
between street and urban background

concentrations.

The street/urban background concentration ratio for NO2
varied between 1.09 and 3.16

across areas. The highest median concentrations were
observed in Southern Europe, the lowest in

Northern Europe.

In conclusion, we found significant contrasts in annual
average NO2 and NOx concentrations between

and especially within 36 study areas across Europe.
Epidemiological long-term studies should therefore
consider different approaches for better characterization
of the intra-urban contrasts, either by

increasing of the number of monitors or by modelling.

Abb reviations: CV, Coeflident of Vatiation; ESCAPE, Euwrope an Study of Goharts fr Air Pollution Effects; GIS, CGeographic inbrmation systems; LUR, Land use regression;
NO.. nitrogen oxides |ug m"]: NO;. nitrogen diaxide [ug |n"§: NQ. nitrogen monoxide |ug m"[; PM, particulate matter; PM; .+ mass concentration of particles less than
25 umin size; PMy, mass concentration of particles kess than 10 um in size; RB. regional background site; SOP. standard oper ating procedure; ST, street site; TRAPCA, Traflic
related Air Pollution and Childhood Asthma; UB, urban background site.

* omresponding author. Helmholtz Zentrum Miinchen, Cerman Research Center for Environmental Health, Institute of Epidemiclogy I, Ingolstader Landstr 1, 85764
Neuherberg, Germany. Tel: +43 89 3187 4156; fax: +49 89 3187 33380

www.airpaca.org
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D EQUITAERA : obiectifs Air pACA

= Agrégation des valeurs de dioxyde d'azote (NO,) a I'lRIS
» Demande de 'EHESP

= Reconstitution des concentrations de NO, de 2002 a 2009

= PARIS, LYON, LILLE, MARSEILLE

= Partenaires : EHESP, AIR PARIF, AIR RA, ATMO NPC, AIR PACA
= EHESP : Etude épidemiologique PM10, NO2

www.airpaca.org



> EQUITAERA : IRIS Bl

co®

Les résultats a Marseille (2005, résolution spatiale : 20 m)

| N e 3Ry YToPACH

NO_ moyen par IRIS a Marseille
(2005)

NO _ moyen par biti affecté a
PIRIS
a Marseille (2005)

NO: mayen (pgim’)

| L | BB

- -«
| B | ER
B +1 - 50 B+ -
[ s1-40 [31-4
[ 21-30 21 -%
- -0
| LRl B0

| Il sotimene

R [ comtour IRIS
N

-



(> EQUITAERA : IRIS Al aca

Les résultats a Marseille (2005, résolution spatiale : 20 m)

Dioxyde d'azote (NO;) par bati 8 Marseille (zoom, 2005)
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»> EQUITAERA : NO2 - 2002-2009

B L B A
] .
-

«® eev

A"‘ PACA, :

www.airpaca.org




AIrprACA

QUALITE DE 'AIR

NO:z en pg/m’
. e
7
i
. s
I ss
B &
B s
® I s:
> &
. +s
Q B 41 o)
O B 3
q —p
D. 29
®e 25
21
e 00 Bl 17
® 00 . 1
B s
oee B
X X B o
) . .' BOALTI ® - ©IGN PFAR 2000

BO CARTO ® - © IGN PFAR 2000
® . .' Source : Ar PACA 2013
e 90




> Depuis : haute résolution e
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AIr PACA

Pour chaque polluant, le calcul se base sur la valeur guide OMS en vigueur pour ce polluant. Petite exception pour
I'ozone, qui n'a pas de seuil annuel mais seulement une valeur de 100 pug/m?3 en moyenne sur 8h : le seuil utilisé
est 100 pg/m3 en moyenne sur 8h a ne pas dépasser plus de 25 fois dans 'année (mélange de la valeur guide OMS
et de la valeur cible européenne).

Pour les polluants dont le seuil s’exprime de la maniere « [val] a ne pas dépasser plus de [X] fois par an », la valeur
utilisée pour la normalisation est le percentile correspondant. En effet, un calcul a partir d'un nombre de
dépassement pose deux problemes :

Des effets de seuils trés importants, entrainant des contrastes non représentatifs de la situation réelle.
Une variabilité nulle sur les zones sans dépassement.

D’apres ces principes, les indices annuels par polluant sont calculés de la maniere suivante :

Si[P]<2*VR :X =[P]*50/VR
Si [P] > 2*VRE : xE = 100

Avec comme valeur de référence (VR) :

PM10 : Valeur guide OMS : moyenne annuelle = 20 pg/m?

O :Valeur « mixte » : p93.2 des maximums journaliers des moyennes sur 8h = 100 pg/m?3
N® : Valeur guide OMS : moyenne annuelle = 40 pg/m?

5022: Valeur guide OMS : moyenne annuelle = 20 pg/m?

X est lasomme des 4 X , moins 100. Si X  >100, on affiche uniquement « >100 ».
sum P sum

www.airpaca.org
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»> Depuis
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= Air PACA est préte pour de nouvelles collaborations AIR & SANTE
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