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Regional climate simulations of aerosol radiative impact over the Mediterranean 
basin

 



Aerosol distribution is characterized by large regional gradients.  

Interest of regional climate model approach to study aerosol climate interactions 

 Impact of aerosol on regional and global climate via direct and indirect 
 radiative effects 

 Impact of climate and emission change on aerosol (air quality and 
 environmental impacts). 

 (on longer time scale, climatic impact via interactions with 
 biogeochemistry) 

 (… )  

Regional climate simulations of aerosol radiative impact 
(over the Mediterranean) 

 Mediterranean region are an aerosol hot spot (cf F. Dulac presentation)  

F. Solmon, ICTP 
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Seasonal of simulated evolution of AOD over the Mediterranean 
 ( year 2007, 50km, ERAIM) anthropogenic + dust aerosols 
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Modis AOD 

DJF 2007 
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Barnaba & Gobbi, 2004 
(year 2001 based on modis ) 
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Applica6on	
  of	
  RegCM	
  	
  to	
  	
  the	
  of	
  study	
  regional	
  aerosol	
  climate	
  impact…	
  

An	
  example	
  over	
  west	
  Africa	
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Dust radiative forcings  

Compares well with Li et al., 2004  
(TOA) :  -35 W/m2/AOD ,(SRF)  -65 W/m2/AOD 
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SSA ~0.95 (fine dust) SSA ~0.90 SSA ~0.99 

Climate sensitivity to dust absorption properties 
Variability of measured values of dust SSA values (mineral composition, coating, 
aerosol size distribution ..) : impacts on the climatic response ? 



The	
  importance	
  of	
  	
  the	
  interac6ve	
  ocean	
  	
  	
  	
  

Limits	
  of	
  the	
  hypothesis	
  :	
  instantaneous	
  forcing	
  linked	
  to	
  episode	
  events	
  don’t	
  take	
  into	
  
account	
  the	
  ‘thermal	
  iner7a’	
  of	
  ocean	
  mixed	
  layer.	
  

Simple experiment : SST* = SST - 0.8 x AOD  

as a result of less SW absorbed in ocean mixed layer due to dust extinction 

(consistent with Avila et al., 2007, Evan et al., 2009, Yoshioka et al.,2007 studies using observation and 
coupled ocean models)	
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Local,	
  regional	
  and	
  remote	
  impacts	
  	
  

Aerosol	
  forcing	
  can	
  trigger	
  local	
  (e.g	
  summer	
  convec7on/	
  see	
  breeze)	
  ,	
  regional	
  	
  and	
  	
  
large	
  scale	
  feedbacks	
  .	
  	
  	
  	
  

Problem	
  of	
  boundary	
  condi7ons	
  in	
  regional	
  model	
  	
  

Importance	
  of	
  assessing	
  	
  if	
  a	
  given	
  anomaly	
  induced	
  by	
  aerosol	
  is	
  robust	
  when	
  tes7ng	
  
e.g.	
  various	
  domain	
  size.	
  	
  Needs	
  a	
  synergy	
  between	
  	
  GCM	
  and	
  RCM	
  approach	
  	
  (or	
  
quadruple	
  coupling!)	
  .	
  

Relevance	
  for	
  Mediterranean	
  regions.	
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Credit : Shallaby, Zakey, Steiner, Sillman, Stordal, Giorgi  
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Simulation of the 
evolution of ozone 
concentration 
during  Aug 2003 
heat wave  

Each panel displays a concentration 
field in (ppbv) at 14 h UT. 
 (a) 1-August, 
 (b) 4-August, 
 (c) 8-August, 
 (d) 10-August, 
 (e) 12-August, 
 (f) 16-August.  

(ppbv)  
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