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The TROPICS Mission

● Constellation of 3U CubeSats 

● Observations of temperature, 
humidity structure, cloud ice, and 
precipitation structure 

● Rapid-refresh MW measurements in 
12 channels 

● Pathfinder launched June 30, 2021

TROPICS Space Vehicle 
Credit: Blackwell et al. 2018
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TROPICS Observation Platform & Objectives

● Passive MW spectrometer 
○ Developed at MIT LL 
○ 4 groups of channels 

■ 1: Window channel 
■ 2-8: temperature sounding 
■ 9-11: water vapor 
■ 12: water vapor, clouds 

● Data validated with single 
differencing (O-B)  
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TROPICS Validation Plan
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with land
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Yes

Filter data w/in 
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No

TROPICS Data Filtering 



GOES-16 Cloud Mask
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ERA5 Data Matchups
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ERA5 Data Points 
Pathfinder Observation

Distance is calculated 
between the Pathfinder 
and nearby ERA5 points

Nearest ERA5 dataset located



TROPICS Validation Plan
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Pathfinder Data Used in Analysis
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Date Range October 2021

Latitude Range - 40° through + 40°

Longitude Range ~45° W through ~135° W 

Over Ocean Yes

Clear of Clouds Yes

Near Nadir: 10° Yes

Radiance Data Provisional



Results for October 2021
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Results 
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Results 
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Future Work

● Double differencing  

● Incorporate GOES-17 data  

● Tailor scan spot size to specific 
frequencies  

● ERA5 interpolation
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● October 2021 data, average across 
channels: 0.67 K  

● Respective frequency sensitivity 
affects O-B 

● Future work anticipated to lead to 
more precise results  

● Further analysis will be performed 
with mature data 
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Channel Frequencies
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Channel 1
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Channel 2
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Channel 3 
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Channel 4
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Channel 5
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Channel 6
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Channel 7
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Channel 8
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Channel 9
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Channel 10
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Channel 11
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Channel 12
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GOES-16 BCM Coverage
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