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DIRECT & INDIRECT radiative forcing of marine Aerosols - State-of-the-art
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AEROSOL monitoring activities
Austral Ocean (Indian Ocean sector)

National — International
programs / networks
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\ _ = (Amsterdam +Crozet)

GAW - Global Station
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(Crozet)
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* operated by LSCE (France)
operated by CSIRO (Australia) OOMPH (2005-2008)
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* co-operated by LSCE (France) and SAWS (S. Africa) http:/iwerw eime
* operated by LGGE (France) —




Experimental / Aerosol chemical composition measurements

Atmospheric Sampling Station 7%
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Equivalent Black Carbon (EBC) Austral summer e
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WSOC, ngC/m3 OC, ngC/m?3 EBC, ngC/m3

MSA, ng/m3
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d[OC]/logD, ng/m3
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chl-a, mg/m3
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Seasonal cycle of OC at remote marine sites

(a) Amsterdam Island (37S, 77E) (b) Azores (38N, 27W)
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Back trajectory chlorophyll-a correlates well with observed OC at Mace Head and

Amsterdam Island. Models under-predict OC by factor of 5-20 at all three sites.




Derive oceanic OC emissions driven by oceanic chlorophyll-é

Correlation between observed OC and remote sensed chlorophyll-a
suggests an oceanic source driven by biological activity.
We scale chlorophyll-a to produce OC emissions.
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Biologically driven oceanic OC emissions reduce low model bias

We implement these biologically driven OC emissions in the GEOS-chem
model. We modify emission factor ‘A’ to find the best match between
observed and simulated OC.
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Seasonal cycle of OC at remote marine sites

(a) Amsterdam Island (37S, 77E)
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(c) Mace Head (53N, 9W)
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Simulated 2001-2005 surface OC concentrations

NO oceanic source
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Mechanism of oceanic carbon emission

Our method does not allow us to evaluate the mechanism for the OC emission.
Can use observed water insoluble OC (WIOC) to water soluble OC ratios to give
information about the likely source mechanism.

Water Soluble

Organic Carbon ageing

8 Tg of OC would )

require ~ 259 Tg of \ Water Insoluble
oceanic isoprene - O c Carb
many orders of > SOA rganic Carbon

magnitude greater (3% vyield) © 0
than current Q'
emission estimates | _ Isoprene? . ©
\ Primary marine
‘ ‘ organic emission
=
Marine biota

Observed OC at all 3 sites is ~80% WIOC suggesting a

predominately primary ocean source.



Sources of Organic Carbon (OC) aerosol
Secondary organic aerosol

Primary emission
Secondary organic aerosol

10-100 Tg C/yr ??

Oceanic
organics
8 (this work) -

Biomass burning Fossil fuels
45-80 Tg C/yr 5-30 Tg C/yr

75 Tg C lyr
[Roelofs, ACP,

1 o
Biogenic volatile  Anthropogenic  Biomass burning
organic carbon

VOCs

species (VOCs)

=
Fossil fuels

Global OC budget is very uncertain. Our inferred oceanic OC source is
significant compared to other known sources.



Evidence of an important source c"* viogenic
aerosols in the Austral Ocean & =

* Submicron size range & mainly.
primary origin for these og; .qu "

* A global emission of ~8+
- - '-..

best model predictions
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 Further work r needed 1
organic source, 2) Ia uantlfy the implications of this S|gﬂﬁ‘| ant’
global source of organlc aerosol. 2’
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Globally significant oceanic source of organic carbon aerosol, Geophys. Res. Lett., in
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