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CALIPSO satellite 
Lidar for observing  

vertical profiles of aerosols 



Calipso (2007‐2009)  vs Aerocom models (00) 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Radia7ve forcing of climate 



What is radia6ve forcing and response of climate? 

Murphy et al; 2009 



Evolu6on of the Earth Radia6ve Budget 

Murphy et al; 2009 



AeroCom Direct Radia7ve Forcing components 

Atmospheric                      Forcing  Forcing 
forcing                                Clear-sky  at the surface 

4AR IPCC chapter 2    /    Schulz et al. ACP 2006 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Radia7ve forcing bar chart IPCC reports 2001 => 2007 



Understanding the past 

Has there been a change in dust load  
 in recent decades/centuries ? 

Understanding the present  

Can we predict and simulate dust events today? 



Mulitza et al., Nature, 2010 

Sampling of sediment cores and dust samples 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Mulitza et al., Nature, 2010 

Dust in sediment, drought, dust deposi6on in History 



µ 
Visibility observa6ons from Weather Services 



Modelled dust and other aerosol distribu6on 



Dust evaluaUon requires daily/hourly data  
and longterm invesUgaUons 

Comparison between model and sun photometer 



Example: Dust warning sta6s6cs  
for one year of simula6on of forecasts (2006) 

LMDzT‐INCA predic6ng high dust events  
(AOD above 0.5 at Dakar) 

How successful is a SDS warning system ?  
Which data make the biggest impact on quality? 
SystemaUc EvaluaUon needs to be developed  

Reliability of Modelled exceedance of dust load  



Seviri MSG AOD ECMWF MACC Near Real Time Model 

MODIS Aqua AOD Parasol AOD 

This Thursay noon 11.11.2010 dust informa6on 
hFp://www.icare.univ‐lille1.fr/browse/ 



This Thursay noon 11.11.2010 dust informa6on 
Different model simula6ons for the same moment 

ECMWF MACC Near Real Time Model 

DREAM BSC model CHIMERE LMD model 

MOCAGE Meteo France 



Summary 

Modelling of dust requires considera;on of size, color, 
 sources, transport&removal, radia;ve effects, 
 on an almost hemispheric scale 

Characteris;cs of dust transport involve transport up to 
 6 kilometer into the atmosphere, responsible 
 for long range transport, radia;ve effects 

Anthropogenic Dust may be an important climate forcer 


