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AeroCom Radiative Forcing Assessments  
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AeroCom Radiative Forcing Experiments 

AeroCom Phase II radiative forcing (Myhre et al., 2013):  

R
a
d

ia
ti
v
e
 F

o
rc

in
g

 W
o
rk

in
g
 G

ro
u
p

 



AeroCom Radiative Forcing Assessments  

A
e

ro
s
o

l 
U

n
c
e

rt
a
in

ty
 

H
o
s
t 
M

o
d

e
l 
U

n
c
e

rt
a
in

ty
 

  
  

  
  

  
  

  
A

e
ro

C
o

m
 F

o
rc

in
g
 e

x
p

e
ri
m

e
n
ts

 (
M

y
h

re
 e

t 
a

l.
, 

2
0

1
3

) 

Global 

microphysical  

state 

Aerosol Radiative Properties 

Host Model Components: 

Surface Albedos, Clouds, Radiative Transport 

Radiative Forcing 

Emissions AOD retrieval 

Assumed 

microphysical  

properties 

GCMs, CTMs Satellite based 

  
  

  
  

  
  

  
A

e
ro

C
o

m
 C

o
m

p
o

n
e
n

t 
e

x
p

e
ri
m

e
n

ts
 (

b
io

m
a

s
s
 b

u
rn

in
g
, 
n

it
ra

te
, 
o

rg
a

n
ic

s
) 

  
  

  
  

 A
e

ro
C

o
m

 B
C

 V
e

rt
ic

a
l 
F

o
rc

in
g
 (

S
a

m
s
e

t 
e

t 
a

l.
, 

2
0

1
3
) 

R
a
d

ia
ti
v
e
 F

o
rc

in
g

 W
o
rk

in
g
 G

ro
u
p

 



AeroCom Process Studies 

AeroCom sensitivity of BC forcing to height (Samset et al., 2013):  
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BC mass fraction > 5km 

BC forcing fraction > 5km 
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AeroCom Process Studies 

Evaluation of AeroCom vertical distribution:  

(Koffie et al., 2012, in prep.) 
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AeroCom Process Studies 

Understanding AeroCom vertical distribution (Kipling et al., in prep.): 
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AeroCom vertical distribution 

sulfate mass mixing ratio 

HadGEM-UKCA perturbed 

physics ensemble 

Revised paper draft to be circulated in next few weeks 

Full AeroCom perturbed physics experiment in planning for 2015 

(Carslaw & Lee,…) 
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AeroCom offline radiative transfer experiment (Randles et al., 2013):  
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AeroCom Prescribed 
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Attribution of inter-model forcing variability to host model effects 

AeroCom Prescribed: constant aerosol radiative properties (Stier et al., 2013) 
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AeroCom Prescribed: Attribution to Host Model Effects 
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Hierarchy of AeroCom Radiative Forcing Assessments  
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Semi-direct effect 
• Hypothesis: The semi-direct effect of absorbing biomass-burning aerosols 

above stratocumulus clouds off Namibia maintains liquid water path at 

larger values. 

• Experiments: Three 10-day simulations starting 1 September - control, 

then no aerosol extinction, then purely scattering aerosols. 

• In HadGEM3 and GEOS5, no-extinction and purely-scattering simulations 

show decreased regional LWP after about 2 days. 

Internal variability 

perturbs aerosols 

Signature of semi-direct effects? 

HadGEM3 

Internal variability 

perturbs aerosols 

GEOS5 

Nicolas Bellouin 

Cynthia Randles 



Discussion 

• Will we learn from the past?  

- Will models resolve “easy” issues, such as land surface albedo? 

- How do we pull through information across experiments?  

  (proposal: required core diagnostics) 

• We may want to consider to merge future experiments  

At least consider common baseline 

• Need for more evaluation 

- Proposed analysis of 3-hourly co-located radiative properties  

  (Nick Schutgens) 

- Evaluation paper of Phase II runs (Michael Schulz) 

• The AeroCom data is underexplored  

Potential for many follow up studies 
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Hierarchy of Radiative Forcing Assessments  
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