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Model estimates of the
Aerosol Indirect Effect vs. Time : direct effect

on warm clouds.
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> CAM- OJIO JJ 2lf) &l rle( vr' EIPCTRRENCARNCANZGEIVIE
WL non/e resoelution of 2.8° x 2.8° and 26 vertical
ayers.

:ALeruohfi calculation of aerosol indirect effects are
oruerl gMra framework consisting of 5 modules:

1. rp 2 Aerosol life- -cycle module, predicting aerosol mass

= Col centrations from AEROCOM B emissions (Iversen & Seland,
S 'é‘gse

= “The aerosol size distribution module, predicting aerosol
=— “number concentrations and sizes (kirkevag & Iversen, JGR 2002).

The cloud droplet activation module, based on Abdul-
Razzak and Ghan (JGR, 2000)

Micrephysical source and sink module
Module for calculations of cloud droplet number
concentration, based on the results from module 3 and 4.
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Uity equation for cloud -

Jlet number'concentration, Ni:

% = A, + Nucl — (AC + Coll + Accr) — E — selfcollec tion

e

== Nuc‘r "CCN activation to form cloud droplets (including “competition effect”)
: _' AC =_autoconversion

Coll = Collection of cloud droplets by rain

Accr = accretion (snow collecting cloud droplets)

E = evaporation

Selfcollection = droplets collide, stick together, but do not fall out of cloud
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Anthr. chnage in SWCF, High dust hygr. Anthr. change in SWCF, Medium dust hygr.
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Conclusions, warrm _..,_,[,_,h

SAIWVIEOSIO ithi new! treatment of aerosol
filence on clouds gives a very small aerosol
mrhrer :ﬂ frect (-0.13 W/m? to -0.71 W/m?).

__,.-

> %ac'e 1S for the small AIE are mainly the
=0 USTon of microphysical sinks for cloud
= f«droplets and an aerosol activation scheme

pE—

~ accounting for the competition effect

® The AIE Is very sensitive to variations in the
soluble fraction of dust aerosols.
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phase.
fo cn‘rc ‘and immersion freezm of

W2 cede)l
‘LL)J“(H”( @Aerosols, el oWIng e parameeriZa

of | orrr nn and Diehl (JAS, 2006).

EReeZingler ficiencies specific to each aerosol

gpzmw*x' Used to obtain the Ice Nuclei (IN)

Porw ration. Prognostic ice crystal number
-m‘m’rlons are then calculated.

'..*-*‘-"\ZA runs with preindustrial and present-day
— ﬂeroso concentrations are carried out for 3 cases:

- 1. Control: Aerosol effects on liquid clouds only
(Storelvmo et al., JGR 2006).

2. Dust_hghfrz: dust aerosols w/ high freezing
efficiency assumed.

3. Dust_lowfrz: dust aerosols w/ low freezing efficiency
assumed.
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/sial number conc., CAME@s|ox

ﬁ = An + Secp —selfc. — (AC + Accr) + frz,_ + frz

dt

+ frz.  —mlt —subl

cont hom

lce crystal number concentration (cm

=Tce C ysTal number
“—concentrations
from2 to 5 cm3
were found in 5
field campaigns in
Acrtic regions

(42°N - 76°N).




Anilrepegenic changes in cloudi s

parameters .
Simulation Control Dust_hghfrz  Dust_lowhfrz
A Cldfrac(%) —~ 0 -0.07 -0.54
A r, (pm) -0.73 -0.57 -0.66
A LWP (g/m?) 1.32 -0.66 -0.48

- AIWP (g/m2) ~0 0.19 0.23
- ARy, (W/m2)  -0.72 -0.10 0.41
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NIACAN- ﬁJ 0, The glaciafion indirect effe
SELISHO) IPe resen a warming, ihe magnu’rude
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SSWWhat about the ability of biological particles
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