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Colorful glories, concentric rings around the antisolar point, are faint but information-rich single-scattering
optical features found in satellite images of marine stratocumulus. Beyond their visual appeal, glories con-
tain a distinct single-scattering signal from cloud droplets and can therefore provide a passive remote-sens-
ing constraint on cloud-top microphysics, complementary to classical Nakajima—King retrievals [1].

Here, we show how the angular and spectral structure of glories can be used to retrieve key moments
of the cloud droplet size distribution. Using diffraction-like scaling and Mie calculations, the glory ring
spacing, width, and amplitude modulation are linked to the mean droplet radius and the width of the droplet
size distribution [2]. We further extend this approach by introducing a Differential Glory Signal (DGS),
obtained from differences between nearby spectral channels, such as red—near-infrared or red—green reflec-
tance [3]. This spectral differencing suppresses the broad multiple-scattering background while preserving
the spectrally structured single-scattering glory signal.

The method enables robust mapping of cloud-top droplet size distribution moments from existing un-
polarized satellite sensors, including MODIS and VIIRS. Because glories sample the upper optical depths
of clouds, the retrieved information is especially relevant to the cloud-top region, where entrainment and
mixing with overlying environmental air can modify droplet number, size, and spectral width [4,5]. This
opens a new path toward long-term, global observations of cloud-top droplet distribution moments, provid-
ing an independent constraint for studies of marine boundary-layer cloud microphysics, aerosol—cloud in-
teractions, drizzle susceptibility, and the evaluation of LES and climate-model cloud schemes.
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