Modelling of summer photochemistry and
winter aerosol in Grenoble urban area
In the French Alps

Eric Chaxel * & Jean-Pierre Chollet
Laboratoire des Ecoulements Géophysiques et Industriels

Université de Grenoble et CNRS, France
* et GIERSA- ASCOPARG, Bron, France

» complex atmosphere dynamics (ex. Grenoble)
« numerical models (PREVALP chain of models)
« summer photochemistry (2003 heat wave)

« winter aerosol episode (february 2005)

o cONclusions

Chaxel's thesis on http://tel.archives-
ouvertes.fr/

HARMOL11. july 2007 ———-
JHY r=—Y<=

EEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEE



urban area in the Alps :

introduction a typical example : the Grenoble area

grenoble :
« 400 000 inhabitants
« emissions : road traffic, biogenics

valley : Grené)ble sgmmgr efpisodes (simul)ations

: ' . and GRENOPHOT field campaign) in :
mountains helghts : 1200 to 2400 m Couach et al, 2003, Atmos. Chem. Phys, 3
above bottom level Couach et al. 2004, .Atmos. Env., 38
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complex wind/temperature pattern
introduction

coupe verticals N5 vent et temperature potentislle
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AT EXF. 1098/ v/35 OH 0M 02 DATE SEG. 1986/ 7/26 11H OM 03 LAMBERT

wind and potential temperature
In the southern branch

o . 2ne89. s computed with Meso-nH
DATE EXP.. 1868/ 7/35 OH OM 08 DATE SEG. 19997 728 11H OM 03 LAMBERT Cl aeym an & Cho”et

vertical cross section : 11:00 to 15:00 UTC on july 25th, 1999
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complex wind, mixing pattern

introduction

coupe verticale NE vent et temperature potentielle
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wind and subgrid turbulent
Kinetic energy

vertical cross section
from 11:00 UTC to 00:00 UTC
a2 %25 20e8. 1056, computed with Meso-nH
DATE EXF.. 1899/ 7/25 OHOM 02 DATE SEG, 19987 7728 11H 0M 03 LAMBERT C|aeym an & Cho”et
_ on july 25th, 1999
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« domain nesting
- dynamics and (gas) chemistry
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PREVALP Modelling chain

e : Meteoro|ogica|
forcing
. | EMEP inventory |} : CHIMERE MMS < . | ECMWF analyses
Ax =50 km = 18 LAx =18 km i | Ax=0.5°, At =6 hours
Emissions / :
MetPhoMod
: e g 'Ol :
: . & Ax =6 km Chemistry/transport
: |GIERSA inventory| : [ ¢ o ¥ g
: Ax=1km [f] Meteorolagy
_p MetPhollod '

%At=1year Ax =2 km i

............................................. At=1 hour E

........................................................................................

—» Inputs/outputs

—J» One-way nesting
MetPhoMod : Perego, 1993 Meteorol. Atmos.Phys, 70
CHIMERE : Vautard et al., 2001, Atmos. Environ., 35
MM5 : Grell et al., ,1995
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numerical code for chemistry

model

CHIMERE IMetphomod
Couplage avec dynamique offline online
Résolution horizontale 18 km. 6 km and 2 km 6 km et 2 km
Coordonnées verticales hybnd sigma rectangulaire
RACM

Mécanisme chimique

MELCHIOR 2
(44 espéces dont 22 COVNM.,
120 réactions)
[Derognat, 1998]

(73 espéces dont 32 COVNM,
216 réactions)
[Stockwell, Kirchner, Kuhn,

and Seefeld, 1997]

Nombre de niveaux 3 24
Toit de modéle 500 hPa 9000 m amsl (=350 hPa)
PPM PPM
Algoritme de transport o 2 , .
[Colella and Woodward, 1984] [Clappier. 1998]
Schéma de diffusion k-diffusion k-g
verticale [Troen and Mahrt, 1986] [4psley and Castro, 1997]
Dry deposition scheme [Weselv. 1989] [Weselv. 1989]
Microphvsique effect of cloud water on radiation no cloud effects
Techmique d’ imbrication one-way one-way

Emissions

An sol et en altitude (sources
An sol seulement
ponctuelles)
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ozone & wind : 5- 6 august 2003

summer
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summer

local production of ozone
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model/measurement : February 2005

winter
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benzene : 2to 16 February 2005

winter
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winter

benzene : focus on 6 to 11 February 2005
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PM10 : February 2005
winter

measurements model
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PM10 :daily averaged concentration
winter
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wind & PM10 : 5 February 2005

winter
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wind & PM10 : 8 February 2005

winter
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model/experiments comparisons
(passive tube campaign : February 2005)

winter
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benzene in mountainous area (Isere, Savoie) : deposition to be improved ?
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conclusions & prospects

« PREVALP chain of models currently in use for forecast and
scenarios in Grenoble (operated by ASCOPARG-GIERSA)

« in summer, 30 to 40% of ozone production is local ; various
regimes : trapped BL, free BL,..

« In winter, PM10 as passive tracer : various regimes
(synoptic wind, slope wind,.)

« to be improved : emission-deposition (e.g. benzene in
winter), PM from regional scales

 prospects : finer grid (down to 300m) and urban canopy,

study(in time,space) of regime transitions, local meteo fields
to drive smaller scale models (streets,..)
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