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swaths, high spatial and angular resolution, multi-spectral coverage, and high polarimetric
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Background and Motivation Cloudbow Measurement from AirHARP
The liquid water cloud droplet size distribution (DSD) connects the microphysical and The AirHARP instrument can capture the full cloudbow structure in a single raw image (left), in this simulation from NASA LMOS. As the instrument flies,
radiative impacts of clouds on climate, and therefore, is an important cloud property to it takes data of the same cloud target at many viewing angles (middle). These views are aggregated into pushbrooms and all of them are co-located to a
measure with global coverage from space. Cloud droplet size is closely connected to way the common grid (right).
droplet scatters light and the width of the distribution may be linked to cloud development and
the onset of precipitation. Traditional radiometric measurements are information-limited in Jine 75 2077, Tovees, AITARE Raw Tmoe y June 19 2017, 15:222, AIHARP Raw Image View Sector Pushbooms
measuring the DSD: they can only access the droplet size, with no sensitivity to the f245° bR 10um 42.45 - — -l
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The Hyper-Angular Rainbow Polarimeter (HARP) is a multispectral, multi-angle wide field-of- 215 | ”@c% SCATTERING KN

view (FOV) imaging polarimeter developed with the capability for global atmospheric e T L L s v as | 0 l -

measurements of the microphysical properties of clouds and aerosols. The three members of Longitude T ngitude T Sross Trackpixel

the HARP family (below) sample Earth scenes with a 114° along-track FOV and 120 unique

views on the same target: 60 at 670nm, and 20 at 440, 550, and 870nm. The scene from the same time and geometry as the above simulation. This is a )
RGB pushbroom composite of a stratocumulus cloud deck during NASA LMOS, ' /;W
observed near +30° view sector of the AirHARP detector. Each pixel is 50m. (a) "
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Polarization from Clouds

Liquid water clouds give off a highly directional structure at cloud top called the polarized cloudbow (leff). The location of the Com parison with LES

cloudbow maxima with scattering angle is directly related to the area-weighted mean droplet size, the effective radius =
(CDR). The amplitude of the cloudbow maxima encodes the width of the size distribution, the effective variance (CDV). AIrHARP cloud retrievals (above) compare well §
qualitatively with the ATEX clean case simulated by E
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We find that the correlation

between CDR and | is positive and
The polarized reflectance of the cloudbow is very similar to the expected polarized scattering of liquid water cloud droplets via negative with CDV in these areas.

Mie theory (the polarized phase function). Discrete measurements of the cloudbow structure can be compared directly to _ Each phase operates over 0.5-1km
Mie curves using a look-up table approach to extract the CDR and CDV for a cloud target. A modified gamma size 0.6 07 scales.
distribution is assumed. Tl iy
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