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Stratosphere-troposphere coupling plays a role in
many components of climate variability
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Stratosphere-troposphere coupling is linked to a
broad range of global extremes
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Stratosphere-troposphere coupling exists
across timescales
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Stratosphere-troposphere coupling is increasingly
recognized as a major source of S2S predictability

Change in forecasting skill of near-surface temperature for Week 3-4
following polar vortex weakening
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Uncertainty in future projections of stratospheric circulation
contributes to uncertainty in surface climate projections

The polar stratosphere modulates the “tug-of-war” between Arctic amplification and upper

tropical warming in future climate change projections.
With polar stratospheric variability Without polar stratospheric variability

Peings et al (2019)
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The stratosphere is a key region for possible climate
change intervention methods

2015 National Research Council report on Climate

Should it ever become important for society to cool Earth rapidly, albedo modification
approaches (in particular stratospheric aerosol injection and possibly marine cloud

brightening) are the only ways that have been suggested by which humans could
STRATOSPHERIC

Increased scattering by AEROSOL pOtentially cool Earth within years after deployment.
Stratospheric Aerosols ~16-25 KM
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Models are still missing or poorly simulating stratospheric
processes like the QBO
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S ape— Despite the importance of stratosphere-troposphere
‘ coupling processes across timescales, many models
still lack key dynamical and chemical processes.
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Take the Quasi-Biennial Oscillation, which most
models simulate poorly or not at all.

More measurements of small-scale gravity waves
(unresolved in GCMs) may be needed to constrain
parameterizations for different regions of the
atmosphere.
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Uncertainties and open questions discussed today

1) What stratosphere-troposphere coupling processes contribute to improved predictive
skill on S2S timescales, and how do we best take advantage of those “windows of
opportunity”?

2) How good are our observations of stratospheric processes, and how might better
measurements improve processes in climate/forecast models?

3) What do current climate models suggest would be the impacts on stratospheric
aerosol injection on the earth system? What are the uncertainties and which ones are
potentially reducible through better process representation?
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