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Cloud property profiles from passive spectral imaging
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Insights into the microphysics of clouds, the formation of droplets, and their vertical profile are crucial to
understand the onset of precipitation or aerosol effects. In-situ measurements are limited in their temporal and
spatial extent and applied mainly to shallow types of clouds. Satellite measurements from passive sensors are con-
centrating on cloud tops while vertical profiles of precipitation size drops are retrieved from radar measurements
by CloudSat. Also ground-based radar systems often concentrate on precipitation or vertical observations. These
data still leave a gap, especially in our understanding of the development of convective clouds where in-situ data
is sparse and remote measurements difficult to interpret.

We propose a new cloud spectrometer system for the ground-based (mountains or roof-tops) and air-borne
observation of clouds - a passive imager observing cloud sides under a slanted persepctive at wavelengths from the
visible through the near-infared into the thermal infra-red. A study shows the potential to derive profiles of cloud
properties (cloud phase, particle size and optical depth) near the cloud edges on a high spatial resolution using a
statistical retrieval approach accounting for 3D radiative transport effects.



