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Clouds are a central component of the Earth system, modulating energy and water flows in
the atmosphere. As they depend on many small-scale processes, clouds must be
parametrised in climate models, but this simplified representation leads to large uncertainties
in their response to human activity and warming. Accurate observations of clouds at a
process scale are vital to reduce these uncertainties.

Satellite observations provide the global picture of clouds required to understand their role in
the Earth system, but they have a number of shortcomings when studying clouds. Clouds
are fundamentally time-dependent, but satellites only provide a snapshot of the cloud field at
a single moment. Satellites often miss the fine spatial scales necessary for characterising
cloud processes in their early stages of formation. They also provide little information on
clouds at night, meaning that important aspects of cloud behaviour remain hidden from us.

In this project, you will develop novel observational and statistical techniques to address
these issues and build a process-driven picture of cloud development. By combining multiple
sources of observational data (including new ground-based sensor networks and the first
data from new measurement campaigns) you will characterise cloud development, directly
constraining model processes to improve future climate projections. Coupled with the
observation of natural experiments on clouds driven by ships and aircraft, you will also build
the first constraints on cloud responses to human activity at night, uncovering the 'secret life
of clouds'

You will join a group using a variety of techniques to investigate a range of cloud physics
problems. From high resolution simulations and global climate models to ground-based
instruments and state-of-the-art satellite observations, you will have the opportunity to build
experience in a wide range of methods for understanding cloud and climate processes.

Applying new techniques to deal with long-standing uncertainties in cloud behaviour and
their role in the climate system, this project will involve working with interdisciplinary
collaborators across Imperial, nationally and internationally. It will also develop knowledge
that is important for cloud physics in other areas (e.g. contrails). Some examples of our
current work are available at https://cloudsandclimate.com/publications/

For more information and informal enquiries, please contact Edward Gryspeerdt.
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