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“Timescales of aerosol-cloud interactions: from opportunistic experiments to radia-
tive forcing”

Anthropogenic aerosols exert a net cooling effect so that they partially mask greenhouse
gas warming. The magnitude of this effect is not well constrained and anthropogenic aero-
sols remain the most uncertain radiative forcing of the climate system. Aerosol-cloud interac-
tions and resulting changes in cloud reflectivity are the dominant mechanisms behind this un-
certainty.

Opportunistic experiments in the form of localized pollution plumes such as from ship ex-
haust are valuable for the quantification of aerosol-cloud interactions because they provide
clear causation between aerosol perturbation and cloud response. At the same time, it is not
clear to what extent they can be generalized to constrain the climatological forcing of anthro-
pogenic aerosols.

In this colloquium, we will discuss the importance of different timescales of aerosol-cloud in-
teractions. The discussion will be guided by a large ensemble of detailed cloud simulations
(large-eddy simulations). Simulation results will be confronted with satellite-derived short-
term tendencies (MODIS Aqua vs Terra). We will argue that aerosol-cloud-interaction time-
scales are crucial if we are to better constrain the aerosol forcing, especially by leveraging
opportunistic experiments.
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