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Meani for 2000 based on ECMWF analysis
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Oxygenated volatile organic compounds (OVOCs)

OH loss in marine

Atmospheric OVOCs
boundary layer

@ NMHC (5 %)

B ISOPRENE (1 %)

O DMS (3 %)

C1CARBON MONOXIDE (42 %)
B OXYGENATED VOC (15 %)
EHALOCARBONS (<1 %)

B METHANE (28 %)

CLHYDROGEN (6%)

Ocean: source or sink?

Acetone

h H N
M) CH,C(0)0, <% PAN

HO,
organic

acids

Biogenic

sources %&

Primary and secondary sources

v, 05, O HeHo, Ho,, CH,O,

Acetaldehyde “‘3 Source of I-IC)x' 03 and PAN



http://en.wikipedia.org/wiki/File:Methanol-3D-balls.png
http://en.wikipedia.org/wiki/File:Methanol-3D-balls.png
http://en.wikipedia.org/wiki/File:Methanol-3D-balls.png
http://en.wikipedia.org/wiki/File:Methanol-3D-balls.png
http://en.wikipedia.org/wiki/File:Methanol-3D-balls.png
http://en.wikipedia.org/wiki/File:Methanol-3D-balls.png

CAM-Chem vs measurements
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Are MBL acetone concentrations controlled by
anthropogenic NMHC?
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Role of the oceans?

eJacob et al. (2002)- ocean a

significant source of acetone  Methanol,
acetaldehyde
hv and acetone
& quantified in
v seawater via
MI-
’s PTR/MS
oN -
20 -
15 1 Acetaldehyde in Mauritanian Upwelling (ICON)
10 -+ 30 —@— Filament 1
5 —_ " T --O-- Filament 2
0 —
= |
g i |
"a ﬂ T T T ) "8 |
= ] 2 4 6 8 2
-5 - I
s
-10 - 3]
<
=15 4
2 3 4 5 6 7
-20 IR Days since patch initiation (T,)
OS P M L rF:IJI‘,I:.-\L;,' :.':rr'_\'1 _
25 4

Beale, R. Quantification of oxygenated volatile organic compounds (OVOCs) in
Acetaldehyde (nM) seawater, 2011, Ph.D thesis, University of East Anglia, UK. Manuscripts in preparation.



Modelled oceanic acetone fluxes
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How does this change model results?
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Biological (terrestrial) influences

Leaf Area Index — August




Could model bias be due to underestimated
biogenic emissions?
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Methanol
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Modification of atmospheric methanol by oceans

OVOC flux (km m=2s?)
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Acetaldehyde
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Acetaldehyde modification by oceans

OVOC flux (km m2s1)
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Impact of OVOCs on diurnal mean MBL [OH]

OVOC concentrations from:

(i)observations at Cape Verde

(ii)monthly-mean CAM-Chem model output including ocean fluxes
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Conclusions

*Oxygenated VOCs are a significant direct sink of OH in the
MBL

Their abundance in the remote marine environment is
underestimated (particularly CH,CHO)

*Marine and biological terrestrial sources of OVOCs could
explain some of this model underestimation — more work
required to establish emission strength and variability

*>C3 alkanes and alkenes — chemistry and emissions
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Modelled (GEOS-5) and measured wind speed

Monthly wind speed 2006-2010
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*With a squared wind dependence for sea-air fluxes, the difference between
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