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ETH:ziirich Objective

Long-term observations Earth system models

particles

Y

Y Biogenic emissions

Field campaigns

BACCHUS proposed to quantify key processes and feedbacks controlling aerosol-cloud
interactions (ACl), by combining advanced measurements of cloud and aerosol properties
with state-of-the-art numerical modelling.



ETH:iirich Motivation

Observed

Greenhouse gases

Anthrop. forcings

| | Aerosols
11 Natural forcings
—— Internal Variability

IPCC, AR5, 2013
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- Measurements and data collection during BACCHUS (Julia
Schmale)

- The Arctic environment and atmosphere-biosphere
interactions (this talk)

- Importance of pre-industrial aerosols for the
anthropogenic aerosol radiative forcing (Ken Carslaw)



The Arctic environment

More emissions of sulphur dioxide,
More polar shipping black and organic carbon

More emissions of sea salt More CCN/INP
and organic matter

Global warming

Higher cloud droplet or ice crystal
number concentration
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Sea salt burden: +31% DMS burden: +20 %

Sept/Oct Gilgen et al., ACP, 2018



Changes in cloud radiative effects
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Sept/Oct Gilgen et al., ACP, 2018
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A BACCHUS Arctic cloud case study with different models
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- Significant differences in key parameters of Arctic clouds

Stevens et al., ACP, 2018



; . . 3 [ BACCHUS
Atmosphere-biosphere interactions = o

a) More cloud droplets and b)
brighter cloud

More cloud droplets and
brighter cloud
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Atmosphere-biosphere interactions
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Atmosphere-biosphere interactions
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ETH:iirich Take-home m

The Arctic environment:

- Polluted clouds will be thicker, but the responses of different models are very
diverse

- Ship emissions are less important for the cloud radiative effect than changes in
the surface albedo

- =2 Key processes of Arctic clouds remain uncertain

Atmosphere-biosphere interactions:

- Cloud changes associated with increases in secondary organic aerosols are
more important than direct changes in radiation

- =2 Changes in the biosphere need to be considered together with
anthropogenic emissions






