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EMAC (V1.9/1.10)
•MECCA1 chemistry module, modified for SOx  
(with COS and DMS oxidation, enhanced H2SO4 
NIR photolysis [966nm, q=0.2] and SOx sink on 
meteoritic dust)    +  GMXE aerosol module (4 
soluble and 3 insoluble modes with EQSAM 
chemistry, σnuc,ait=1.59, σacc=1.49, σcs=1.7; lower 
mode boundaries  aitken 0.006, accum 0.07, 
coarse 1.6µm)  +  scavenging by clouds
•AEROCOM aerosol emissions at surface 
(sulfate, organics; Dentener, ACP 2006)
•Resolution T42/L90 (to 1Pa with internal Quasi-
Biennial Oscillation), GCM ECHAM5. 
•Optical properties of aerosol from lookup-table 
(Mie based, types: H2O, water soluble, OC, BC, 
dust, sea salt)
•Aerosol  radiative forcing calculated diagnosticly 
(multiple calls of radiation routine online, with 
aerosol and feedback to dynamics, and without 
aerosol and feedback)
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1253; 2015, J. Geophys. Res., 120, 2103-2118; Pringle et 
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Conclusions
•Medium and small explosive volcanic eruptions contribute 
significantly to stratospheric aerosol forcing and optical depth (AOD)
•Especially in the tropics and Antarctic winter aerosol water 
contributes a large fraction to AOD
•Organic and black carbon cause local radiative heating of the lower 
stratosphere which can exceed the contribution of sulfate aerosol 
and aerosol water in case of low volcanic activity (while the share of 
Organic Carbon and Black Carbon in AOD is small)
•In the Asian Monsoon aerosol radiative heating is clearly visible 
while clouds mask  a clear signal in radiative forcing.
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