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1. Aerosols cool down the climate

2. Methods: Earth system models 3. Results: aerosols formation

4. Effects on climate and future

THE ROLE OF SULFUR FROM HUMAN EMISSIONS IN
DRIVING CLIMATE CHANGE
V. Sakulsupich, P. T. Griffiths, A. T. Archibald
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Figure 3. Aerosol effective radiative forcing (ERF) due to aerosol precursors, O3 precursors
and CH4
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Figure 2. Global sulfur dioxide reaction tendencies
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Effective radiative forcing (ERF) measures the Earth’s
radiation budget. ERF > 0 is warming. ERF < 0 is cooling.

Aerosol effects on climate
are one of the most uncertain
aspects of climate studies.

Sulfur dioxide (SO2) is a gas
that reacts with other gases
to form aerosols.

As climate scientists, we aim
to improve our future
predictions by elucidating the
relationships between
various aspects of the Earth
system.

We found that greenhouse gases modify how SO2 reacts to
form aerosols.

A) When SO2 reacts in
the gas phase, it adds
new aerosol particles.

B) When SO2 reacts in the aqueous phase,
existing aerosols grow in size.

Our work asks
“How do greenhouse gases such as methane and ozone

affect aerosol formation and climate”

Our work shows that historical emissions of gases that
don't directly react with sO2, such as CH4, can still lead to
the modification of aerosol properties, further enhancing

the climate impact of these greenhouse gases.

Figure 1. Attributed global surface air
temperature change for key climate
metrics (IPCC AR6, 2021)
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Earth system models simulate how chemistry, biology, and
physical forces work together.

4 CMIP6 simulations were analysed in this work.
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