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1. UK Chemistry & Aerosol model has modal GLOMAP aerosol scheme

UKCA uses GLOMAP aerosol microphysics to
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Developed in Leeds since 2003
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2. Evaluate UKCA vs ob&mv&tlansmm TOMCAT chemlstrv transport model
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Monthly mean surface CCN, GLOMAP-mode vs —bin vs obs
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3. Benchmark UKCA scheme against more detailed GLOMAP-

Emmﬂ cycle in Aerosol Optical Depth MBL particle size vs

Comparison of particle size distributions.

T550mm) GLOMAP-bin vs GLOMAP-mode

Heintzenberg et al (2000)

Annual mean surface dN/dlogr at range of locations
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Remarkably good agreement between detailed SLOMAPmode
GLOMAP-bin & -mode and simplified GLOMAP-mode.

Some discrepancies in coarse mode & surface particles <
20
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4 Wlde ranqe of apphcaﬂons of GLOMAP and UKCA

Dust-sulphate interactions over E. Asia

Dust loading (ug m-)

% sulphate on dust

CLAW: What are controlling factors for DMS impact on remote CCN

Test geo-engineering ideas
e.g. fertilization giving DMS impact on CCN
5 x DMS in perturbed patch experiment
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Suggested biogenic climate feedback via DMS-aerosol-cloud. Climate :
impact of marine biota not well understood 20 years later. Sensitivity :

studies in GLOMAP reveal role of DMS in climate.
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Matches SOFEX observed change in
seawater [DMS] following fertilization

At Cape Grim

Change in CCN >25 nm at 1 km

ng\ hf{f"j"x §§ Impact of the ACE-Asia “perfect dust storm” on SO, aerosol mass
P : °n'!}} 75 much smaller than estimated from previous modelling studies.
; e, o o Dust uptake gets saturated at a few % SO4 in polluted regions.
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Entrainment of new
particles into BL
far from patch due
to nucleation,
growth

By switching off various processes in model, we find that
>90% of DMS-derived CCN in the Southern Ocean
originate from free troposphere.

Growth of ultrafine sea spray unimportant for CCN

Growth of existing
particles near patch

"% change in cloud nuclei
when DMS included

Korhonen et al (2008, JGR)

Find effect on CCN
concentrations much smaller
than suggested, but potential
cloud effects non-local to patch
and widespread.

DMS effect on CCN concentrations very spatially inhomogeneous.

Low increase in CCN in 50-65S despite highest DMS emissions
Highest increase in CCN in 30-50S (>+50 cm-3, +70-100%)




