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AI hate aerosols. They're coarse and
irritating, and they get everywhere»
Anakin Skywalker

e Overview study of AeroCom Phase Il model
performance at both poles

* 16 models (though not all have reported all OH BOY! I CAN'T WAIT TO
: GET OUT THERE AMD GRAE
speC|es) B MYSELF A COUPLE SEALS FOR wON SECOND THOUGHT,
BREAKFAST! AND THEM T'LL.. I THIME T'LL JUST LAY
IN BEL ALL DAY,

* BC, SO4, BB, POM, SOA, NO3, SS, Dust Oo O

e Results on:
e Total AOD from models vs observations

* Individualspecies AOD and RF, annual and
seasonal

e Regionalforcingefficiency

e Arctic BC sensitivity study with GISS-modelE on
e-foldingtime and regional emissions
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Total aerosol AOD, seasonal

Arctic Antarctic
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Total aerosol AOD, seasonal, vs Arctic AERONET sites
(Closest grid box, modeled 2006 vs obs climatology)
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Seasonal multi-model
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Total aerosol AOD, seasonal, vs Abtarctic AERONET sites
(Closest grid box, modeled 2006 vs obs climatology)
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u|t|—mode| AOD and IRF (direct)
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Arctic BC AO
Sensitivity st

BC AOD Arctic

D

0.007

0.006 -

0.005 -

0.004 -

0.003 -

0.002 -

0.001 -

0 .

] F M A M |

Aerocom models
== %xBC South Asia
o-2%BC Russia

| Bjgrn H. Samset | Research Director, CICERO | b.h.samset@cicero.oslo.no | @bjornhs |

]

——2xBC East Asia
—+—Baseline

0.007

0.006

0.005

0.004

0.003

0.002

0.001

BC AQD Arctic

udies with GISS

J  F M A M J J A 5 O N D

Aerocom models
=e—Double e-folding time

—e—Half e-folding time
—+—Baseline




.\

a)

b}

d)

)

Q.05

.04

0.03

Agrosol optical depth at 550nm

0.00 b

0.0010

0.0008

YR WAL SRR G

0010

Aerosal aptical depth al 550nm
=3 =] =]
= [ [
2 g 2

=
o
=]
]

=
o
=]
=

a0

= =
(=} o
=] =]

=
£

Aerosol optical depth at 550nm

002

0.0006

o020

0018

0010

0.005

0.000

S.00x10 4

375107

250107

- .20

150107

11310

750107

375107

0.100

0.075

0.050

- 0025

0.000

€)

Aerosol optical depth at 550nm

]
—

Aerasol aptical depth at 550nm

—

g

Agrosol optical depth at 550nm

0.05

0.04

0.03

.02

0.005

0.004

0.003

0.002

0.001

0.000

0.010

0.008

0,006

0.004

0002

0.000

OA

— CAM4-Oslo
— HadGEM2

-=-+ ECHAMS-HAM
— QsloCTM2

— SPRINTARS
— GISS-MATRIX
---- GISS-modelE
- CAMS.A

e AQOD,

GEQS-Chem
—— GOCART-v4
— MNCAR-CAM3.5
=== IMPACT
---- INCA
<o TM5-V3

i —

J F

DUST

M oA M J J

Antarctic,
70S-90S

30010 7
2.25%107
15tk

- FAma0

A1
LETHLO
12510

825107

0.0020
0.0015
0.0010

- 0.0005

0.0000



| Bjgrn H. Sa

(Y
—

Direct radiative farcing [Wm™)

027

b S0, c
) a0 )
e 005: e
= =
on o
k= 8
2 e, 2
-g 000-— e = g
= =)
2 =
E _o0s! g
S S
Q0L . . . . . . . .
JFMAMUJIJASONDTD

d 0A e

) 002 )
e ool e
= z
P £
g 0.00¢ g
g o
E ¢ B
B oot B
[=] I [=]

002!
J FMAMUJJ ASOND

f)  SOA a)
004!
*E‘E' [ ﬁ‘E'
= 002 =
2 | "y £
4 e, ! 2
ﬁ 0.00 —— e -3
B B
3 -0.02 3
& a
=0.04

J FMAMUJI J A S ONTD

— Model median CAMS5.1

==+ Model 2575t pere. -+ BCC
CAMA-Oslo — GMI-MERRA=v3

— HedGEMZ2 GEQS-Chem

<oer ECHAMS-HAM GOCART-v4
OsloCTM2 — NCAR-CAM3.5

— SPRINTARS -« IMPACT

— GIS5-MATRIX wee INGA

-+« (BI88-modelE TM5-V3
BC

04

-0.2

-04

JASOND

JEMAMI

0.05

0.00 S

-0.05

-0.10

J/ FMAMUJJ A S ONTD

Multi-model Radiative Forcing [Wm™]

0.10

0.05

0.00

-0.05

-0.10

IRF, Antrctic

70S-90S
Seasonal

|_m

SO, BCff OAff BB S

OA NO, Total



Conclusions

e Aerosols do get everywhere... (According to
AeroCom Phase Il at least)

 Multi-model mean AOD is close to Arctic/Antarctic
observations, but intermodel spread is large

 Multi-model total direct aerosol RF is negative in

the Arctic, driven by sulphate, positive in the
Antarctic, driven by BC from fossil fuel sources

 Sensitivity experiments on BC regional emissons
and lifetime can’t fully explain the Arctic muli-
model diversity
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