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global fields of yearly averages and evaluationsModels Resolution Simulation   authors
♦ LO LOA  3.8/2.5deg yr 2000 Reddy / Boucher
♦ LS LSCE 3.8/2.5deg yr 2000 Schulz / Balkanski
♦ UL ULAQ 10/22.5deg yr 2000 Pitari / Montenaro
♦ SP SPRINTARS  1.3/1.3deg yr 2000 Takemura
♦ CT CANADA 2.8/2.8deg 1yr avg Gong
♦ MI MIRAGE 2.5/2.0deg yr 2000 Ghan / Easter
♦ EH ECHAM5-hh 1.9/1.9deg 3yr avg Stier / Feichter
♦ EL ECHAM4 3.8/3.8deg 3yr avg Lohmann /Feichter
♦ NF NCAR-Match 1.9/1.9deg yr 2000 Fillmore / Collins
♦ NM NCAR-Mozart 2.8/2.8deg 1yr avg Tie / Brasseur
♦ OT OSLO CTM 2.8/2.8deg yr 1996 Myhre /Isaksen
♦ OG OSLO GCM 2.8/2.8deg 3yr avg Seland /Iversen
♦ IM IMPACT 2.5/2.0deg 3yr avg Liu/ Penner
♦ GR GRANTOUR 5.0/5.0deg 1yr avg Herzog / Penner
♦ GO GOCART 2.0/2.5deg yr 2000 Chin / Ginoux
♦ GI    GISS         4.0/5.0deg 3yr avg Koch / Tegen
♦ EM  ECHAM5-dlr 3.8/3.8deg 3yr avg Lauer / Sausen
♦ TM  TM5           4.0/6.0deg 3yr avg Krool / Dentener

� overall agreement for source location, but differences in strength
� large differences in simulated transport (and / or removal rates)
� large differences in conversion (of mass into optical depth) due to

� size assumptions
� humidification assumptions
� ambient relative humidity used
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- to understand reasons for differences in mass to optical depth conversions among models: identical year,  identical water uptake
- to identify major causes for differences in mass distribution, including transport: identical inventories (sources), identical meteorology
- to understand observed seasonal and regional patterns of aerosol/chemistry: satellite data, field studies, long-term monitoring

AEROCOM project
� detailed evaluations
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� extra comparisons needed to
Identify / remove poor assumptions

WHY
Aerosol optical depth (aot) comparisons to data from ground and space are preferred ways to demonstrate the skill of aerosol modules in 
global modeling. Comparisons among aerosol module detail demonstrate strong differences at sub-components, which may goes 
unnoticed when looking at integrated properties. Specifically we have to wonder: Are ‘good’ aot totals skillful,  just luck (off-setting errors) 
or a matter of tuning? Investigations of detailed aerosol output of control experiments as proposed in AEROCOM will tell.
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Human activity has increased atmospheric concentrations of greenhouse gases and 
aerosol. Our understanding of associated climatic impacts is largely based on global 
modeling. Uncertainties with respect to aerosol have remained large. For an improved 
representation new aerosol modules in global modeling now distinguish between 
sulfate, organic carbon, black carbon, dust and sea-salt aerosol. Here simulations of 
18 modules are presented. Global fields of mass and optical depth are compared 
(these are intermediate products on the way to forcing). ‘Annoying’ differences for the  
conversion factors from mass into optical depth, the mass extinction efficiency, are 
illustrated and comparisons to aerosol optical depth from remote sensing are given.R
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MASS EXT. EFF. Uncertainty-factor Median Model

M_ mass   _s – sulfate _n – seasalt _r – bc/oc ratio
A _ aot _o – org. carbon      _d – dust _f – fraction of
R _ mee _b – black carbon      _t – total sizes < 1µm

(value of maximum model) / (values of minimum model)

aerosol optical depth:   Model(s) vs Satellite

vs. AERONET
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