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Simulation of Radiative Effects

Ash radiation interactions:

� climate, weather, 
plume dynamics

Picture taken from: http://www.agcs.allianz.com/insights/expert-risk-
articles/eyjafjallajokull-volcanic-eruption/
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Simulation of Radiative Effects

Ash radiation interactions:

� climate, weather, 
plume dynamics

Comparison with observations:

� Satellite, LIDAR, Ceilometer, 
AERONET

Picture taken from: http://www.agcs.allianz.com/insights/expert-risk-
articles/eyjafjallajokull-volcanic-eruption, reisenews-online.de
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Implementation of Radiation Interactions

Petty, 2006
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Mie Calculations
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OFFLINE

------------------------------------------------------------------------------------------------------
ONLINE

Index of refraction

Mie calculations

Extinction coefficient
Single scattering albedo
Asymmetry parameter

Radiation Transfer + Aerosol in ICON -ART

current aerosol
concentration from

ART

RRTM radiation routine

impact of aerosols on radiation is
accounted for by modified parameters

NEW routine

modified optical properties
climatology combined with ART-Aerosol 
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IMPACT ON 
THERMODYNAMICS
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Eyjafjallajökull
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Increased Source Strength E100



10

Varied Source Strength
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Impact on Potential Temperature
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Impact on Vertical Velocity
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Vertical Displacement
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COMPARISON WITH 
OBSERVATIONS
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Validation, Calibration

Most forward operators use a lidar ratio S to obtain the backscatter
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� Direct calculation of the backscatter is preferable
� Lidar equation:
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AOD
Gasteiger et al., 2011

Maisach 16. and 17. April 2010
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Gasteiger et al., 2011

Maisach 16. and 17. April 2010
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Summary

Implementation of volcanic ash radiation interactions into
ICON-ART

Impact on plume dynamics
Heating in the upper part of the plume with cooling above
Induced secondary circulation
Lifted center of mass

Simulations of the attenuated backscatter and measurements fit 
good


