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Constraints on Climate Sensitivity from the Extratropics
The extratropics (roughly 40°-poleward) are the cloudiest region on Earth. The atmospheric regime in
these regions varies rapidly on a scale of hours to days. In contrast to the subtropics, the cloud feedback
predicted in this region by GCMs tend to be negative. However, the most recent model intercomparison
contributing to AR6 has displayed a shift towards more positive feedbacks, leading in turn to the
emergence of very high (>5K) effective climate sensitivities (ECS) in state-of-the-art GCMs. We will
discuss cloud feedbacks in this region through a combination of convection-permitting global simulations,
regime compositing of observations and GCMs, and large-scale constraints on the hydrological cycle. The
most probable range of extratropical cloud feedback based on observations of the present day, and
inferred ECS will be presented.
The extratropics can also tell us a lot about historical forcing from aerosol-cloud interactions. Outflows
from East Asia and North America lead to high cloud droplet number concentration in the Northern
Hemisphere storm tracks. In contrast, the Southern Ocean is one of the most pristine regions on Earthgiving us a window on the pre-industrial state of the atmosphere. Aerosol-cloud interactions in these
regions will be discussed and contrasted. Constraints on historical aerosol forcing based on observations
of these regions, and by extension ECS, will be discussed.
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