Regional air quality forecasting

Vincent-Henry Peuch

Météo-France
Toulouse France

The two faces of Air Pollution
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Concentrations of SO2Z and « Emoke » as well as the Varlations of NO, NOZ2 and total axydant in
death rate during the 19562 smog episode [from Pasadena, California, on 231071973 [from Finlayson-
Wilking, 1854] Plits and Pitts, 1877]
“London” Smog: primary pollution (sulfur “Los Angeles” Smog: secondary pollution
dioxide, aerosols, soot....) (ozone and photochemical oxidants)

Historical evolution of PM pollution
(srnoke) in Paris as measured by - i
ATRPARIF. Mass is decreasing, but @
particules number seemns Lo be growing (in
the ultrafine mode, which has health =, NUSHNNRSR,
impacts). .
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s 1 7 PM Pollution

With increasing knowledge on
environmental and health impacts of PM
pollution, air quality thresholds become
stricter in Europe. Data from [Puteaud,
JRC report EUR 20411 EN, 2003].
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MOCAGE (Météo-France) : up to four levels of tvo-
‘ways nested domain. Here : 4%,0.5°,0.1° (Prév'Air | ot 1]
configuration) ; } -

U

FAQS (T. Russal, Georgla Tech Univ) based on
Model-3 : structured grids.
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' Anthropic emissions in France 2003, by compounds
and activity types (CITEPA, see www.citepa.org).
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EMEP model (50km x 50km) NOx emissions for 1999, in
tone per grid-cell {www.emep.int).
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NOx emissions in lle-de-France and Paris area (AIRPARIF) for Seasonal cycle of 302 in lle-de-France
2000, In tons km? (AIRPARIF)

Diurnal evolution of CO levels on the
Champs-Elysées avenue (AIRPARIF)
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(H. Jeffries, UNC Chapel Hill )
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CHIMERE simulation 17/07/99 16 UTC ( R. Vautard, IPSL)
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Coarse res. domain Chemical boundaries
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Use a MOCAGLE 6-days simulation £ _ !
and compute a zonal climatology 3 400 =
(1°, 3h) for all compounds. Disable -
two-ways nesting, Compare the 3000-1 =
climatological BC mn (CLIM) with —
the reference run (CTRL) over the &0 : E
fine resolution domain =
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Vertical exchanges of ozone

Ozone coupe
pour le 21-06-2001 06 TU

Ozone (surface)
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PREV'AIR Www. prevair.org

‘ﬁ:’!. A cooperative system for large scale air quality forecasting and
s mapping over Western Europe and France ; developed in 2003
ity dotEcologe | TUPORAN initiative of the French Ministry of Ecology
Operational purposes : in France, since 2004, public information
related to pollution episodes (threshold exceedances) can be driven
by forecasts (not only observations)

1N ER'S Public organization under the Binlds up and hosts the prev ‘air systam
supervision of the Ministry of Ecology AQ experlise for the Minisiry
Jati Age of Envi t Builds up and hosts the NRT databasa
ADEME 3 L0 gxperhise for the Minsing
CNRS MNatlonal Research Centra Maodal development * CHIMERE
Meétéo Model developmant @ MOCAGE +

National Meteorological service J
France mateoralogical foracasts
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PREV'AIR

3D CTMs :
— CHIMERE (CNRS-INERIS)
- MOCAGE (Méﬁo'che) m;uroizfnzls:;:::i?:;s
Meteorological forecasts : S =
— AVN/NCEP global data (+ MMS5
for higher resolution forecasts)
— ARPEGE, ALADIN Forecasts Numerical A
{maps) forecast data
Emissions inventory based upon EMEP i
(downscaling to ~10km resolution over Analysis Observations
TFrance) (maps) (maps)
NRT observations data from local AQ A
monitoring organizations (AASQA) ; - . oh
bilateral cooperation with other countries it
- - [ala/s\a/a)
C erecion (uigmenstges)
PREV'AIR [W==gs
* Daily peak and averaged concentration maps for: | “EEnUThi . Z
D+0, D+1 and D+2 - G - | E
»  Forecasts available D+0 (early morning)
*  Pollutants: O3, NO2 (France and Europe) and "
particulate matter (Europe)

= NRT Observations (houtly O,, NO,, PM2.5 and
PM10)

*  Analyses of surface obs for the previous and the
current day
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Example of a forecast

278



PEUCH, V-H..: REGIONAL AIR QUALITY FORECASTING

11/06/2002 a 16H00 Previ J

18/06/2002 a 16HO0 Previ J

e, -
17/06/2002 a 16HO0 Previ J
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Surface ozone
MOCAGE 0.1° (ALADIN)
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Legend : Ozone (ug.m™) Surface obs du 20050903 MAX model: ech:J0

Saturday 03/09/2005

[ERIXETS o Mtéo France 040008 14:13

N e e g ) e e el S S s e
Lo | e oy B o v OBORTS MK Lmgems | ey o v g ) v oo g OSRTH MAX v )

Marseilles (D)

Saturday 03/09/2005

Marseilles [D+2)
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Qzone Peak Scores
Date  Rural stations
Averaged Observation (ug/ma) 31 (e boa s208)

3+ 1080 102.8
(Nbr Obs: B261)  (Nbr Obs:1180)

I+l 106.2 10z2.7
{Mor Obs: 5207)  (Nbr Obs:11408)
e w63 1028
(Nbr Obs: 5162)  (Nbr Obs:1131%)

Averaged Prediction (pg/m3) 3.1 1096 1045

1+0 1039 103.9

Je1 1033 1031

Je2 1030 1030
Hormalised Blas (%) 1-1
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May-September 2004 for the CHIMERE madel

Sélection du type de jour
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MNumber of days with Tmax > 36° MNumber of days with Tmax > 40°
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Three talks on AQ forecasts :
» introduction, overview and the Prév'Air system
+ the RIU / Univ Koln system (H. Elbern)
s the CMC system (R. Ménard)
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