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MESSAGES

» THE DEVIL IS IN THE DETAILS

» CHEMISTRY IN THE ATMOSPHERE:

NOT ONLY IN THE GAS-PHASE!

» IGNORE CHEMISTRY AT YOUR OWN RISK

» CLIMATE RESEARCH:




GAIA HYPOTHESIS
ENVIRONMENTAL

HOMEOSTASIS
VIA
BIOLOGICAL
FEEDBACKS




CLAW HYPOTHESIS

“GLOBAL WARMING
WILL ENHANCE

BIOGENIC
DIMETHYL SULFIDE
EMISSIONS”
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Clouds form on condensation nuclei CCN
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STRENGTH OF DMS EMISSIONS

E B
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MSA

» BIOGENIC MARKER

» ONLY FORMED ON AEROSOLS




AEROSOL FIELD MEASUREMENTS
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Fraction of MSA in the aerosol

increases at higher latitudes
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Latitudinal distributions of atmospheric MSA and MSA/nss-SO;~
ratios in summer over the high latitude regions of the Southern
and Northern Hemispheres

high-latitude regions, bulk acrosol samples were collected during eight cruises

[18] Large population of seabirds, in particular penguins,
is a unique feature in the Antarctic ecosystem that is differ-
ent from that of the Arctic [ Woehler and Croxall, 1997], and
this ecological difference may partially explain the different
levels of atmospheric MSA in the two high latitude regions.

Therefore, additional field work and laboratory kinetic stud-
ies relating to possible marine animal sources for MSA
should be explored to better understand the sulfur chemistry
in coastal Antarctica. Additionally, certain environmental
factors, such as winds, sea ice coverage, and light intensity,
etc., may also contribute to the variability of S-species in the
high latitude marine atmosphere and should be considered

through future studies.




THE DEVIL IS IN THE DETAILS

“Ignore chemistry at your own risk”
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OUR FINDING
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Location of Showa Station in Antarctica

Coordinates: 69°00°S 39°35E
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Umitaka-maru expedition

Cape Town (34 °S, 18 °E) to Fremantle (32 °S, 115 °E)
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MSA FRACTION IN AEROSOL

VS CHEMISTRY

v INCREASES WITH AEROSOL SPECIFIC
SURFACE AREA

v" ENHANCED ON FINE AEROSOL (LARGER
S/V RATIO)




MSA PRODUCTION

CONVOLUTED FUNCTION
OF BIOGENIC EMISSIONS
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“ratio of biogenic sulfate in MSA depends on
latitude, temperature, irradiation intensity, and
oxidant concentrations, which promote the
formation of sulfate instead of MSA”

SEPTEMBER 2016!




CONCLUSIONS AND
RECOMMENDATIONS

» ATMOSPHERIC CHEMISTRY
GAS-PHASE CHEMISTRY!

» CHEMISTRY IS NOT AN ADJUSTABLE
PARAMETER

» NEED OF MULTIDISCIPLINARY
APPROACH




» | think that everybody understands, but
not all would acknowledge that global
warming is an impending catastrophe.

» So at this point the issues seem more
political than scientific.

» So real problem in my opinion is to find

how to escape the trap of unrelenting
growth in a non-disruptive way. How to
blend long term issues with short term
politics. Change is due for many
reasons, global warming being one of
them.
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CO, EMISSIONS VS CONCENTRATION
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The debate about whether enhanced CCN generation due to the
stronger DMS emissions expected at higher temperatures would
create a negative feedback to global warming (the CLAW conjecture)
has underscored the fact that the strength of natural DMS emissions,
their geographical and seasonal distributions and, particularly, the
chemistry involved in their atmospheric processing remain uncertain.

The outstanding issue at present is how to
guantify biogenic contributions to particle
nucleation and growth from the composition
of the aerosol




