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The first weeks of measurements from the POLDER instrument onboard the ADEOS spacecraft
in late 1996 revealed polarization features that had not been anticipated. These features were ob-
served over extended cloud fields and exhibited polarized radiances that oscillate from positive
(perpendicular to the scattering plane) to negative (parallel to the scattering plane) as the scatter-
ing angle varies within the range 140–180°.
It was quickly understood that these features were associated with the polarized phase function
of cloud droplets at the cloud top [1]. Their occurrence requires a relatively narrow droplet size
distribution, which explains why they had not been predicted prior to launch, as pre-launch sim-
ulations typically assumed broader size distributions.
These polarization signatures enable a very precise estimation of the cloud droplet radius at the
cloud top [2]. Comparisons with the more traditional spectral retrieval method show a strong cor-
relation, although with a systematic bias. This bias has been interpreted as resulting from the ver-
tical structure of the cloud: the polarization-based method is primarily sensitive to the very top of
the cloud, whereas the spectral method probes deeper layers within the cloud [3].
The polarization-based retrieval approach was selected for use in the NASA Glory mission [4],
which was unfortunately lost during launch. It will now be implemented operationally using
measurements from the ESA 3MI instrument onboard the EUMETSAT Metop satellite series.

The invited talk will present the development of cloud droplet radius retrievals based on polar-
ization measurements, from the first applications using POLDER observations to their imple-
mentation for the 3MI mission.
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