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Changes in cloudiness
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Do cloud feedbacks in E. Pacific

amplify decadal internal variability?
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What explains decreased heating of E Pacific; is it realistic?
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Cross-hemispheric energy
transport & precipitation biases
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Aerosol-cloud forcing drives hemispheric

climate response in simulations
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To test aspects of anthropogenic aerosol-cloud interactions we use comparable
SO, emissions from massive fissure eruption of Holuhraun, Iceland.
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2014 with eruption minus 2014 without eruption

Diverse simulated cloud response to
volcanic aerosol emissions

HadGEM3-UKCA
Area mean = -0.67 um

80° N7 e
70° N-
=/
60° N
50° N-%;
60°W 30° W Loy
|
HadGEM3-CLASSIC Zona (r:;?n A
Area mean = -2.37 um
80° N

CAMS-NCAR
Area mean =-1.35 um

70°N
60°N
50° N4A,
60° W 30°W 0 -4 20
Zonal mean Ar
(nm)

Liquid cloud effective radius anomalies, Ar 4 (um)

35 25 -1656 05 05 15 25 35

HadGEM3-UKCA
Area mean =2.28 gm~2

80°N 1 T
70° N -
=
GOON. .
50%1-2;
60° W 30°W 0 40 0 40

Zonal mean ALWP

HadGEMB3-CLASSIC
Areamean = 6.70 g m=2

80° N -

70°N-\i/; -
=

60° N - il

50°N E‘

(@m3)

60° W 30° W 40 0 40
CAMS5-NCAR Zonal mean ALWP
B Area mean = 16.33 g m™ (@m~)
70° N :
60° N |
50° N |
60° W 30° W 40 0 40
Zonal mean ALWP
= (@m?)
Liquid water path anomalies, ALWP (g m)
[ INEEEEEEEEEEEERYC |
60 40 -20 0 20 40 60

Malavelle et al. (2017) Nature



https://www.nature.com/nature/journal/v546/n7659/full/nature22974.html

MODIS-Agua Observations

Volcanic aerosol haze causes noticeable expected decrease in cloud drop size
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Further indirect effects of aerosol haze on cloud water undetectable


https://www.nature.com/nature/journal/v546/n7659/full/nature22974.html

TOA irradiance

e [nfluence of
cloud/aerosol
interaction on
TOA shortwave
undetectable
above weather
noise

e (Can swath level
measurements
show signal?

Malavelle et al. (2017) Nature

Effect of volcanic aerosol on absorbed sunlight, October 2014
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e Extended Top of atmosphere radiation dataset (Allan et al. 2014 GRL)

— Earth’s energy imbalance relatively stable (~0.7 Wm™), increased since 1980s?

e New method for deriving surface energy flux (Liu et al. 2017 JGR)

— How do clouds and surface fluxes determine decadal climate variability?
— Link between hemispheric energy balance and climate

e (Observed constraint on aerosol-cloud interactions (Malavelle et al. 2017 Nature)

— Use volcano to mimic aerosol pollution haze
— Decrease in cloud droplet size detectable

— Further indirect effects on cloud and the radiation budget not distinguishable
from weather noise
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