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Abstract 

Since the first full-scale weather satellite Television Infrared Observa�on Satellite (TIROS)-1 was launched 
in 1960 to measure weather paterns from space, the number of satellites carrying various sensors to 
measure atmospheric proper�es has increased rapidly. Data from these meteorological satellites have 
been crucial to the advancement of the NWP forecasts. Especially, space-borne measurements of 
atmospheric temperature and moisture informa�on provided by microwave sounders were reported to 
contribute most to posi�ve impacts on global NWP forecasts. 

Developing and launching an opera�onal weather satellite is a daun�ng and tremendously expensive 
mission that requires many years of planning, developments, and maintenance a�er the launch. Small 
satellites with low size, weight, and power requirements can reduce the cost associated with the 
construc�on and launch of large bus pla�orms and draw aten�on of several space agencies and 
weather technology companies that started inves�ng their resources to develop small satellites and 
measure the poten�al benefits and weaknesses. The NASA Time-Resolved Observa�ons of Precipita�on 
structure and storm Intensity with a Constella�on of Smallsats (TROPICS) mission is a constella�on of 
small satellites carrying state-of-art microwave temperature and humidity sounders with 12 channels 
between 91 GHz and 205 GHz frequency.  Currently five TROPICS cubsats, including TROPICS-pathfinder, 
are in space and provide the temperature and humidity data from space to the meteorological 
community. 

This study seeks to assess the poten�al impact that the constella�on of TROPICS satellites may bring to 
the global NWP analysis and forecasts by assimila�ng all-sky TROPICS data and implemen�ng observing 
system experiments (OSE) using the NASA GEOS system. Various evalua�ons metrics including forecast 
skills, fit to other observa�ons such as radiosondes and microwave and infrared sounder are used. Along 
with the NWP impact assessment, the quality of the TROPICS data is evaluated by looking at observa�on 
minus forecast sta�s�cs in comparisons with other conven�onal satellite temperature and humidity 
sounders.   

 


