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The TROPICS mission will provide nearly all-weather observations of 3-D temperature and humidity, as well 
as cloud ice and precipitation horizontal structure, at high temporal resolution to conduct high-value science 
investigations of tropical cyclones. TROPICS will provide rapid-refresh microwave measurements (median 
refresh rate of approximately 50 minutes for the baseline mission) over the tropics that can be used to 
observe the thermodynamics of the troposphere and precipitation structure for storm systems at the 
mesoscale and synoptic scale over the entire storm lifecycle. The TROPICS constellation mission 
comprises six 3U CubeSats (5.4 kg each) in three low-Earth orbital planes. Each CubeSat will host a high-
performance radiometer to provide temperature profiles using seven channels near the 118.75 GHz oxygen 
absorption line, water vapor profiles using three channels near the 183 GHz water vapor absorption line, 
imagery in a single channel near 90 GHz for precipitation measurements (when combined with higher 
resolution water vapor channels), and a single channel at 205 GHz that is more sensitive to precipitation-
sized ice particles. TROPICS spatial resolution and measurement sensitivity is comparable with current state-
of-the-art observing platforms. Launches for the TROPICS constellation mission are planned in the first half of 
2022. NASA's Earth System Science Pathfinder (ESSP) Program Office approved the separate TROPICS 
Pathfinder mission, which launched on June 30, 2021, in advance of the TROPICS constellation mission as a 
technology demonstration and risk reduction effort. The TROPICS Pathfinder mission has provided an 
opportunity to checkout and optimize all mission elements prior to the primary constellation mission. This 
presentation will describe the on-orbit results for the successful TROPICS Pathfinder precursor mission and 
will highlight numerous technical innovations that have made the TROPICS mission possible and enabled new 
capabilities for future Earth observing missions. 

 


