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Recent CHIMERE improvement s 

üCHIMERE : eulerian chemistry transport model (free access) ; 

simulation and forecast of O3 and PM10 

 

ü The downscaling methodology to use EMEP emisions for high 

resolution runs was revised to better reallocate « residential » 

emissions 

 

ü Improvement of the vertical resolution in the chemistry transport 

CHIMERE (add of a first ground level) 

 

üSOA chemistry 

 

 

 



Inluence of vertical resolution (1) 

ü Three simulations performed with CHIMERE over the Paris 

area 

ÅC8 : Reference run  with 8 levels (first at 40 m) up to 500 

Hpa 

 

ÅC20 : Simulation with 20 levels (first at 40 m) up to 500 Hpa 

 

ÅC9 : Simulation with 9 levels (first at 10 m) up to 500 Hpa 

 

 

 

 



Inluence of vertical resolution (2) 

Coll. L. Menut LMD/IPSL - CNRS 



Inluence of vertical resolution (3) 



Use of CHIMERE and WRF (meteorological model) 

at 7 km resolution over Europe 

ü Chemistry transport model  CHIMERE applied over Europe  (300 x 

400 grid points) 

ü « Full chemistry »  and « primary PM » runs 

 

ü WRF configuration with the « best » configuration  set-up  for Europe 

ÅNOAH  scheme 

ÅYSU boundary layer scheme 

ÅKain-Fritsch convection parametrisation 

ÅRRTMG radiative module 

ÅNudging coefficient 0.0001 s-1 

ÅERA-Interim/ECMWF  forcing 



MM5  vs WRF 
TEMPERATURE 



Domains set-up 
ü A high resolution run is performed 

over the grey domain (7 km) 

ü A high resolution run is performed over the 

grey domain 

ü For each small cell (i,j) :  

        the high res. conc :  

        the coarse res. Conc. :  

        the averaged concentration : 

 

 

 

 

 

 

 

 

(i,j ) 

COARSE (50 km) 

NEST (7km) 

DELTA computed  as :  



Simulation results 
ü Two simulations performed for the year 2006 : 

ÅA simulation with only primary particulate matter and low level 

sources 

Delta PPM2.5 

2006 

µg.m-3 



Validation on PM2.5 for urban stations 

CHIMERE high res. 

CHIMERE low res.  

Observations 

Jan- Jul period  



Model underestimations 

 

ü Usually we have an underestimation of PM  in urban areas 

 

ÅSOA formation  (missing sources like SVOC) 

ÅDomestic wood burning in wintertime  (many examples : 

POMI, french episodes in 2009) 

ÅRoad trafic resuspension (spanish studies) 

ÅMeteorology (stable conditions, Kz parameterization) 

 

ü éand in remote background stations 

ÅFire emissions (60 % of PM10 emissions in Europe) 

ÅBiogenic SOA 

ÅDust emissions 

 

 

 



Box model approximation at the city level 

 

ü Possible implementation of a box model by city to introduce a 

sensitivity to meteorological parameter 

 

ü  Box model increment :  

 
Xcity= diameter of the city (m) 

Xbckg= charateristic length of the background (m) (EMEP grid compliant)   

Scity= surface of the city (m²) 

Sbckg= surface of the low resolution cell (m2) 

Q= city emissions (kg/s)  

h= ABL height 

U= Wind speed at 10m (m/s) 

 

  

 



Box model approximation at the street level 

Hypothesis: box model, steady state:  

X: along - wind  distance across  the road, x is a function  of the road 
width  W and the wind  direction.  
 
H: box mixing  height = f(HFX sensible heat  flux, u * friction 
velocity ) 

x  L 

W 

Box dimensions 

Main issue : estimating  the box dimensions X and H: 

U : wind  speed at 10 meters  above  ground  level  in m/s  
 
DQroad  : traffic  surface emissions  in g/m 2/s  
 

road  

E : total traffic  emissions  of the road 
section in g/h  
L : road section length  in m  
W : road section width , parametrized  as a 
function  of the number  of lanes  (n l).  



Street canyon AQ modelling (1) 

ü Measurement campaigns  in 2004-2005 in Nantes 

 

ü Model evaluation  with ADMS-Urban, OSPM and SIRANE 

 

 

Min     Max.    Mean    P95    P5      Standard dev. 

NOx. 1 st Jan. 2004 ð 1st  Jul. 2005  



Street canyon  AQ modelling (2) 

Min     Max.      Mean       P95     P5      Standard dev. 

PM10 ,16 Dec. 2004 ð 31 Jan 2005  

ADMS- URBAN OSPM 

SIRANE 


