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RainCube (Radar in a CubeSat) is a technology demonstration mission to enable Ka-band precipitation

radar technologies on a low-cost, quick-turnaround platform. The RainCube instrument concept was

conceived at the Jet Propulsion Laboratory in 2012. Two key technologies were demonstrated in the

space environment –a miniaturized Ka-band precipitation profiling radar that occupies ~3U and a 0.5m

Ka-band deployable parabolic antenna stowed within 1.5U. RainCube was selected within NASA Science

Mission Directorate’s Research Opportunities in Space and Earth Science 2015 In-Space Validation of

Earth Science Technologies. The spacecraft bus was developed by Tyvak Nanosatellite Systems,

responsible for integration and test of the flight system and for mission operations. RainCube was

delivered on time for its scheduled launch in May 2018 from Wallops Flight Facility, it deployed from the

ISS in July 2018, and completed its primary demonstration mission in September 2018. At the time of

writing, the mission has received two mission extensions and it is authorized to keep operating until 2020

provided that it maintains functionality.  

 

 

 

RainCube was able to have its fundamental science product (measured radar reflectivity factor,

geolocated and not corrected for attenuation) calibrated and validated a few months after deployment

and with an extremely small team only because of the heritage from its predecessors: the GPM global

database of NRCS at Ka-band, and GPM 3-D sampling capability were essential for calibration and

validation, the CloudSat DEM and pointing validation algorithms were essential in refining assessment of

pointing and calibration. Ground based weather radar data and Global Circulation Model data were also

important in achieving the desired level of confidence in the RainCube products. 

 

 

In this presentation we focus on the key elements and findings involved in this process. Among them we

will discuss the similitudes and differences between the GPM DPR and the RainCube resolutions and

sampling strategies, and how they relate to spatial inhomogeneities and the means to identify their effects

on the observable quantities. Comparisons between the experimental Trigger module for DPR processing

and the RainCube observations obtained at a resolution coarser than DPR but oversampled along-track

will be discussed. We will also address the indirect benefits to the feasibility of instrument as well as new

instrument and mission concepts that may address the Clouds, Convection and Precipitation Designated

Targeted Observable as defined in the 2017 Earth Science Decadal Survey.
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