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= Prognostic treatment of cloud droplet
number concentration in CAM-Oslo

= Resulting distributions of r.., CONC and the
aerosol indirect effect (AlE).

w@ortan'ce microphysi ' .ks-@f*-@DNﬂ)_;'
2 lon effect among CCN.
= Conclusion and future work.
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Iritrocltjctlion):

—

CTw_e_n1éT<a? calculation of AIE presented here
= s based'on'the framework developed by Jon Egill

Kristjiansson for NCAR CCM3. (JGR: Kristjansson,
2002)

= The framework has since then been implemented
In NCAR CAM2 and developed further.

= |mprovements include: >
ﬁ[:c'roducti tinuit jon for CONC.
sticated treatment of CCN

activation.

.
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N=Cloud droplet number (#/cm3).
A= Transport (convection & turbulence).
g~ Mixing ratio for cloud water (liquid phase).

AC = Loss of cloud water due to autconversion of cloud droplets.

ud droplets by snow.

= Evaporation of cloud droplets.

Self = Self-collection of cloud droplets (i.e. coalescence of cloud droplets
which is not resulting in precipitation).
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Activation.or.COUN 10,105, . CloucC

i

__cdrooleisy:
~ = Aerosol-concentrations based on AEROCON Bremissions,
' a life-cycle scheme developed by @.Seland and T. lversen
« and aerosol'size distributions based on work by A.
Kirkevag.

= Activation-term in continuity equation based upon scheme
developed by Abdul-Razzak et al., JGR 2000.

= The scheme calculates supersaturations, S, based on a
sub-grid parameterization of vertical velocity. Crucial for
the calculation of S is also a so called -
where each CCN compet ith all present CCN....
' aporivl —lower

= Number of activated CDNC are calculated based on
Kohler-theory.
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o, o KIAZ,

Where K'is
diffusivity
coefficient and Az
the thickness of the
model-layer.

Due to coarse
vertical resolution
in GCMs it is
necessary with a
lower bound for o,

{andbox fraction
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Few large particles

Fraction of aerosols activated Fraction of aerosols activated
CASE 1, Updraft velocity 2 cm/s CASE 2, Updraft velocity 2.0 cm/s

MNumber fraction activated Mumber fraction activated

Surface fraction activated = aurfaie fraction ;'Zlii‘«'adte'ﬂ
Mass fraction activated _ ass fraction activate

Fraction activated
Fraction activated

| o

Mudeation mods Azcumulation mods Coarse mode Hudeatian mode

Arcumulation mods Coarse mode
Sea salt, 3 modes

Sea salt, 3 modes
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Sources, & .sink puddieplets

EVAPORA

TION
I.I??h of cloud draplets due to selfcol.; year 2000 (cm™)
PRECIPI | SELFCOL
TATION |8 LECTION




~ Orlglnalsc—heme-for calculatlons of AIE in CCM3.
‘-—-Biagnosiuc-CDNC IPCC aerosol emissions.

. Same scheme in CAM2.0.1. IPCC aerosol
emissions.

| Continuity equation with simple nucleation term.
IPCC aerosol emissions.

- Continuity equation with more sophisticated
nucleation term, no competition-effect. AEROCOM B
SOl emissions.

- ContintiiAequatien with'sepnisticated nucleation
, competition effect included. AEROCOM B aerosol
emissions.
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Step1 Step2 Step3 Step4

1031 1029 1250 12.14

-058 -051 -0.53 -0.35

412 654 518 60.92

193 146 079 0.76

-1.83 091 -0.58 -0.40
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Global
average
Increase of
cloud droplets
due to

‘anthropogenic

aerosols:
~ 5 OA).

G0N

Anthropogenic change in CDNC {(e¢m™) at = 0.97; 2000




Anthr. change in eff. radius (pm); n = 0.97; vyear 2000

G0N

BON
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sonclusion:

“The AlE is significantly reduced going'from NCAR CEIVI3
to NCAR CAM2.0; The transition from random to:
« ‘max/random cloud overlap assumed to be important here.

= The introduction of a continuity equation with microphysical
sinks for CDNC reduces the AIE further.

= Accounting for the competition effect among, aerosols leads
to lower supersaturation in a polluted cleud compared to a
clean cloud.

T —
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= Extend and'improve our aerosol scheme,
—

e.g. let aerosols affect cloud cover as well
as cloud optical/geometrical thickness.

= Compare model results with MODIS-data
(Cooperation with G. Myhre, F. Stoeraal and
researchers at NILU)

" -
¥ Develop p eterization erosol-
’@;@JWGI%WME Eo_hmann).
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