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Work on aerosol-cloud interactions

• AIDA – heterogeneous freezing of desert dust samples 
(O. Moehler) – ACPIM.

• ICEPIC – ice initiation in cumulus clouds in the UK (Alan 
Blyth – Leeds University) – ACPIM.

• APPRAISE work – aerosol cloud interactions in frontal 
systems and altocumulus in the UK (Tom Choularton –
University of Manchester)

• ACTIVE – Anvil properties in deep convection in differing 
aerosol regimes (G. Vaughan – University of 
Manchester)
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Motivation
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Part 1 – AIDA studies
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Nucleation rate formulation

Defined from data from the chamber. But 
J(T) cannot be defined as it depends on 
pumping rate.

The important parameter for a singular 
process is the number of germs per unit 
area of sample (units #m-2).

We can use this to define J in our 
equation.
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0, T≥ -24.0



5th-6th May 2008 1st VI-ACI annual meeting, 
Frankfurt University 

11



5th-6th May 2008 1st VI-ACI annual meeting, 
Frankfurt University 

12

0 0.5 1 1.5 2 2.5

x 10
12

-30

-25

-20

-15

-10

T
 (

° C
)

ns (# m-2)

All freezing modes
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Part 2 – ICEPIC studies

• ICEPIC fly through the tops of cumuli over the 
UK as they develop.

• In cumulus clouds one argument is that large 
raindrops freeze at -15 to -20C and these fall 
into the region between -2.5 and -7.5 C.

• These frozen raindrops then rime and splinters 
are produced.

• Lets look at an example…
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Mostly drops, but a 
few ice crystals picked 
out.
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Small amount of 
ice at -7C

-4 C

-5.5 C

-7 C
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Mixed phase cloud at -9C
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Glaciating cloud at -10 C
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Explicit Microphysics Modelling
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15 x Meyers scheme
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Summary

• We were able to parameterise the nucleation behaviour 
in the freezing mode by assuming the singular 
hypothesis

• The ATD exhibited strong deposition behaviour as well 
at temperatures colder than -24C.

• The results cannot explain numerous observations of ice 
at warmer temperatures – like the study of Sassen et al 
(or ICEPIC). 

• In ICEPIC case study graupel apparently does not have 
time to fall into the H-M region.

• Are the ice nucleation properties different is contact 
nucleation important? How can we study this?
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Other examples


