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OD comparison with satellite and AERONET retrievals
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effect of assumed modal radii on mass extinction coefficients (MEC)
direct forcing estimates

Some conclusions



CCM-Oslo: NCAR CCM3.2 (T42, L18)
extended with:

Prognostic cloud water:
J. Climate, 11, 1587,

Aerosol life-cycle: J. Geophys. Res., 107
(D24), 4751.

Direct effect, aerosol size distributions and optical properties:
. J. Geophys. Res., 107 (D20), 4433.

Indirect effect: . J. Geophys. Res., 107 (D15),

4246,
\

(http://folk.uio.no/kirkevag/instrep128_Kirkevag-etal.pdf)
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CDNC (cm-3) Effective droplet radii, r ¢ (um),
as seen from satellite
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Effective droplet radii, r ¢ (um)
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Model development after AerocomB:

CCM-0Oslo 42,118y > CAM-0Oslo (142, 126)

AEROCOM B emissions
of SO,, BC and OC

v

AeroCom B and Pre version

AEROCOM B emissions
of SO,, BC and OC,

+ sea-salt and minerals,
all prognostic



Near surface Single scattering albedo, 0 55,m

BON

30N

Ed

705 305

605

180 180

a.8 0.9

(prescribed
background)

0 BOE

12DE 180

complex refractive index Mlner'al

mineral_gads vs. Sokolik & Toon 99 (99%Quartz, 1%Hematite)

. ~GADS -
";\_éRONET (Cape Verde)
S&T

40

Wa\izaleng‘rh s(ﬂum)



Near surface Single scattering albedo, (¢.55um
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Optical depth OD550  (0.15) (0.09)
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Global average (at ambient RH):

CCM-Oslo: 7.5 m3/g )
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MEC550 (m2/g)

CCM-Osilo, Median of
Component Aerocom B AeroCom A*
Mineral 1.1 0.91
Sea-salt 7.5 2.4

* Kinne et al. (2005)
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MEC550 (m?/q) CCM-Oslo (in AeroCom B)
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DRF (Wm-2) due to anthrop. SO4, OC and BC
(B - Pre)

BON | € BON{ %

30N 30N

Ed Ed

305 305

BOS 605

TOA (-0.01) _ M

180 : ; BOE 120E : 180 120W BOW ) BOE 1200 180

-2 -1 —-05 02 -0.1 d 0 0.2 0.5 1 2

EQ -

305 +

BOS

180




Some conclusions

Prognostic SO,, BC & OC + prescribed background aerosols in
CCM-Oslo yield reasonably good agreement with yearly

MODIS and AERONET ODs, but
too small mineral OD downstream of e.g. Sahara
too thick mineral OD over Europe and other “remote” areas

Radiative forcing by SO,, BC & OC (aerocom B-Pre):
DRF(TOA) = -0.01 W/m?, DRF(S) = -0.84 W/m?

N\




Some more conclusions

High sea-salt and dust MEC550 values in CCM-Oslo,
a result of prescribed background with weight on fine part:

Unexpected side-effect of fully prognostic aerosol in CAM-Oslo

Work in progress (in CAM-Oslo):
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modal radius, | modal width, | mass density, references
mode humber r, (um) log(c,) p, (9/cm3)
k, and name
3. MINF 0.088 0.1824 2.6 D02, GADS
4. MINC 0.83 0.2649 2.6 D02, GADS
5. MINT 0.64 0.2610 2.6 D02, GADS
6. SUSO 0.0695 0.3075 1.7 GADS
7. SEASF 0.05 0.2476 2.2 S03, HF90
9. SEASA 0.209 0.3075 2.2 GADS
10. SEASC 1.75 0.3075 2.2 GADS

GADS refers to Kopke et al. (1997), DO2 to Dubovik et al. (2002), 6h01 to Ghan et al. (2001a), HF90 to
Hoppel and Frick (1990), SO3 to Smirnov et al. (2003), and AERONET to http://aeronet.gsfc.nasa.gov/.




modes surface number vertical variation references
aerosol type included concentrations, P:/Po.
Nk (Cm-s) Qiower- qupper‘
Continental 3. MINF 700 0.8,5.0,20 GADS,
4. MINC 0.2 D02, SP98
5. MINT 0
Marine 5. MINT 0.05 0.8,80,20 GADS, D02,
7. SEASF 200 HF90,6h01,
9. SEASA 0.4 - exp(0.18-U,+1.4) G097, MO3,
0. SEASC 0.4 - exp(0.23-U,-7.8) SP98, s03
Desert 3. MINF 2000 - fdest 05,40,10 GADS, D02,
4. MINC 12 - fdesT Gi01, Ch02
Arctic 3. MINF 20 0.8,00,10 GADS,
9. SEASA 0.2-1.0* AERONET
Antarctic 5. MINT 0.00025 0.3,00,10 GADS, Sh82,
(at the south 7. SEASF 2.5 AERONET,
pole only) 9. SEASA 0.1 Seland & Iversen
(Pers. Comm.)
Stratospheric 6. SUSO 10 q =1 for p/p,<0.2 GADS

GADS refers to Képke et al. (1997), DO2 to Dubovik et al. (2002), HF90 to Hoppel and Frick (1990), Gh01
to Ghan et al. (2001b), Go97 to Gong et al. (1997), MO3 to Myhre et al. (2003), SP98 to Seinfeld and
Pandis (1998), SO3 to Smirnov et al. (2003), GiO1 to Ginoux et al. (2001), ChO2 to Chin et al. (2002), Sh82
to Shaw (1982), and AERONET +to its project home page at http://aeronet.gsfc.nasa.gov/.



Externally mixed modes of Sulfate, BC and OC

modal radius, modal width, mass density, p, references
mode humber r (um) log(c,) (9/cm3)
k, and name
11. H,50,(n) 0.0118 0.301 1.8
12. BC(n) 0.0118 0.301 2.0
13. BC(a) 0.1 0.204 ppc (r, /r)°>
\ 7
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Tahiti (17.575 ; 149.60W ; 98m)
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CCM-Oslo in AEROCOM B:

WIO_GCM_B Mean: 1.50236E-01
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Single Scattering Albedo
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Sulfate load (2.61 mg/m2 vs. 2.9) OC load (1.52 mg/m2 vs. 1.7)

O BOE 120E

Excess load (0.044=1.0% in total)
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BC load (0.154 mg/m2°vs. 0.22)




Mineral OD550 (0.025 vs. 0.051) Sea-salt OD550 (0.049 vs. 0.066)
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