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Mostof thecurrentlyusedRegionalClimateModels(RCMs)dealwith aerosol-radiationinteractionsusingoneof a limitednumberof aerosolclimatologies,mainly
Tanré-1984(Tanréetal. 1984), GADS/OPAC (Hessetal., 1998; Koepkeetal. 1998) or Tegen-1997(Tegenetal. 1997). Theseclimatologiessignificantlydiffer on the
spatio-temporalcharacterizationof aerosolloadsandopticalproperties(HoggenegerandVidale, 2005; Zubleretal. 2011), whichinfluencesthe RCMsestimatesof
theradiativebudgetand,hence,otherclimaticvariables.

This work analysesthe effect of aerosolclimatologies on dynamic downscaling simulations over the North Africa, Middle East and Europe (NAMEE)
region,by meansof the NMMB/BSC -CTM model. We focuson the effectof spatio-temporal variability andoptical properties, by usingandmodifyingthe
GADS/OPAC andGOCART datasets. An online approachfor the simulationof mineral dust - radiation interaction is applied,allowingus to accountfor full
dust-climatefeedbacks.

Differencein JJA mean surfaceair temperature(K), precipitation(mm/day) 
and allsky-radiativeanomalyat TOA (Wm-2) betweentheGADS , GOCART 
and DUST cases and anaerosol free simulation. 1994-2013
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1994-2013 period
- No aerosols (NA)
- GADS 
- GOCART
- NMMB/BSC-CTM online DUDT (GOCART climatology for other aerosols)

1994-1998 period
- GOCARTFIX (constant value for the aerosol load throughout the year)
- GOCART5 (aerosol load = 5 times GOCART values)
- SSAHIGH (GOCART aerosol distribution, with SSA for mineral dust = 1)
- SSALOW (GOCART aerosol distribution, with 20% lower SSA for mineral dust)

RCMprojectionsarehighlysensitiveto the�D�H�U�R�V�R�O�V�·definition,particularlyoverareaswith large
aerosolloads.

Smalldifferenceson singlescatteringalbedo(around7% largerin GOCART comparedto
GADS)deriveon differentresponseson seasonalmeansurfaceair temperatureandprecipitation
overNorth Africa. MoreabsorbingaerosolsproduceawarmingovertheNorth-Africanareaand
increasedprecipitationduring the West African Monsoonseason(associatedto the positive
anomalyatTOA andthemigrationnorthof theITCZ), with respectto anaerosolfreesituation.
Surfacecoolingandreducedprecipitationoccurswith morescatteringaerosols�·definitions.

Aerosolmonthly-varyingfields increasethe intra-annualvariabilityof surfaceair temperature
overNorth-Africa.

Online aerosol-climate models provide a way to characterizethe aerosolshighly variable
characteristicsand to accountfor aerosol-climatefeedbacks. Furtherwork hasto explorethe
impacts of online calculatedaerosolson the simulation of extreme temperatureand
precipitationevents

JJAAerosolOpticalDepth(AOD) andSingleScatteringAlbedo(SSA)at550nm as
definedin thedefinedcases

ECMWF ERA Interim (Dee et al. 2011) 
as driver
0.44º horizontal resolution
40 vertical layers up to 50 hPa

STUDIED CASES:

Radiative feedback on seasonal mean mineral dust AOD at 550 nm

CONCLUSIONS

Optical propertiesin the study cases
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Seasonal mean differences of  daily minimum and maximum 
temperature (K) and precipitation (mm/day) over North West Africa, 
between the different cases and the aerosol free run. 1994-1998.

On-going work and future collaborations
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On-going work focuseson disseminationactivitiesof the
projectresults,includingthe preparationof a publicationfor a
internationaljournalin thegeosciencesfield.

Furtheranalysisof theresultsisplannedto investigate:

- The influenceof mineraldust radiationinteractionon the
RCM ability to simulateextremetemperatures,particularly
overNorth Africa

- The influenceof the �D�H�U�R�V�R�O�V�·definition on the African
EasterlyJet

Synergiesbetweenthe MetNO andBSCresearchgroupshave
been identified in the atmosphericaerosolsmodelling and
characterizationfield. They could be exploited in future
collaborations,for instancein the frameworkof collaborative
projectssuchasAEROCOM,leadbyMetNO.


