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Radiative Forcing: AerosGloud Interactions
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Radiative Effect: Cloud Altitude
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Aerosol Droplet Activation
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Why Soot (Black Carbon)?

Major anthropogenic pollutantD7500 Gg ¥ (Bond et al., 2013) and can
account for 10% (by mass) of PM In troposphere

Previous studies report freezing temperatures of up-22°C for carbonaceous
particles(see summaries in Murray et al., 20E&oseand Méhler, 2012; Kanji et al., 2017

Freshly emitted soot
particles are hydrophobic,
not CCN active

Unconstrained ice forminc
properties of soot/BC

——

Institute for Atmpj;?_"-_




ot
.
<
—
o
Y
(b}
']
-
o
—
(7))
<

Aging

P Impacts on

cloud
formation

Kanji et al. (2017),
Met. Mono, AMS

Compacted/

collapsed aerosol
*

Reactivation

e

Mixing with o

cloud free air
. , Sublimation -

Evaporation g

Highly porous
glassy aerosol

*
Modified

In-cloud _ re-emitted aerosol

chemical
processing

Chemically modified l

I
Photochemistry aefoso O

Liquid




Research Questions

1) Does the liquid and ice cloud forming potential of soc
particles change with aging or cloud processing durir
Its atmospheric lifetime?

2) Do the changes in cloud forming potential affect
climate globally?
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Soot Aging and Cloud Formation (ice and liquid clou
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O, (200 ppb) Ageing of 100 nm Soot in Aerosol Tar
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Cloud Processing of Soot (CAST Black)
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Cloud Processing

Increase In water
uptake

Increase In ice cloud
forming potential
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