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Assessment of aerosol direct radiative forcing

AeroCom: Intercomparison and assessment of the
underlying process representations

A
er

oC
om

 R
ad

ia
tiv

e 
Fo

rc
in

g

Atmospheric Burden

Aerosol Radiative Properties

Radiative Transport

Top-Of-Atmosphere Forcing

Emissions

Residence Time
(removal, size, aging, transport)

Size Distribution
Composition
Mixing State

Spatio-Temporal Distribution
Available Radiation

Clouds

Spatio-Temporal Distribution
Effective Surface Albedo

Clouds

A
er

os
ol

 P
ro

ce
ss

es
H

os
t m

od
el

 e
ffe

ct
s 



Assessment of aerosol direct radiative forcing

AeroCom Hindcast: Facilitate inter-comparability through fixing emissions
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Assessment of aerosol direct radiative forcing

Analysis of AeroCom forcing experiment:
Large diversity in absorption efficiency from aerosol radiative properties:
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Analysis of AeroCom Forcing Experiment

Figure: Annual-mean efficiency to generate 
all-sky atmospheric absorption from aerosol
absorption optical depth:          [W m-2]

Contour lines: absRF Mask:                    [W m-2]0.1<absRF
abs

absRF
τ



Assessment of host model effects in AeroCom
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Figure: Annual-mean upper and lower bounds of broad-band shortwave land 
surface albedos derived from AeroCom submissions. 

Figure: Annual-mean anthropogenic direct aerosol radiative forcing difference due 
to usage of upper minus lower bound of surface albedo (Stier et al., ACP, 2007).

[Wm-2]



The AeroCom Prescribed Experiment

Facilitate inter-comparability through fixing 3D aerosol radiative properties
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AeroCom Prescribed - Set-up

Prescribe aerosol radiative properties identically in all “models”:

• Extinction, Single Scattering Albedo, Asymmetry Factor:

- 3D distributions

- 24 SW wavelengths

- “fool proof” offline mapping tools to model resolution and radiation bands
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Figure: Annual-mean anthropogenic and total aerosol optical depth at 
550 nm derived from AeroCom median model and AERONET. 



AeroCom Prescribed - First results
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Figure: Annual-mean top-of-atmosphere anthropogenic and total aerosol 
direct aerosol radiative forcing [Wm-2]. Offline model calculation by Stefan 
Kinne from the AeroCom Prescribed aerosol radiative properties.



Input Data Set-up - Step 1 out of 3
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Input data on 2D 1x1 degree 
with 24 spectral bands

Step 1: 
Mapping to model specific 
spectral bands. 

Required: 

NetCDF operators 
(nco tools)



Input Data Set-up - Step 2 out of 3
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Input data on 2D 1x1 degree 
with 24 spectral bands

Step 2: 
Creation of 3D files from 2D 
fields using 3D fractional 
optical depth input file. 



Input Data Set-up - Step 3 out of 3
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Input data on 2D 1x1 degree 
with 24 spectral bands

Step 3: 
Regridding to respective 
spatial model resolution. 

Required: 

ncregrid regridding tools



Diagnostics
Aerosols
• 3D aerosol radiative properties as implemented (545nm for quality control)
• Separate diagnostics for in-cloud and clear-sky radiative properties 
Clouds
• 3D fractional cloud cover
• 3D cloud optical depth 
Radiation
• AeroCom forcing protocol:

Upwelling and downwelling clear-sky and 
all-sky radiative fluxes at TOA and surface

• Explicit cloudy-sky and clear-sky aerosol radiative properties 
as applied in the model

Host model parameters
• Surface albedo / “effective” surface albedo

More information and discussion 
• http://wiki.esipfed.org/index.php/AeroCom_Prescribed
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Issues

AeroCom Prescribed experiment:

• Set-up / Diagnostics
SW only or SW + LW? 

• Single column diagnostics at selected locations for benchmarking
with reference radiation codes?

• Procedures

• Participation 

Other suggestions:

• ?
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