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Outline

• COSMIC-1 reprocessing (“cosmic2021 repro”)
• COSMIC-2 post-processing (“C2 PP”)
• Release status
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COSMIC-1 Repro Overview

• Entire mission processing with consistent, current 
software and configuration
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2021 Reprocessing 2013 Reprocessing

Date range 2006.120-2019.365 2006.120-2014.120

GNSS orbits/clock IGS Final GNSS Products CODE GNSS products

wetPf2 (1DVAR processing) 
background **

ERA-5 forecasts ERA analysis

** wetPf2 products are still being processed, under review



COSMIC-1 Repro Neutral Atm Products
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January 2008



COSMIC-1 TEC Products
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cosmic2013 cosmic2021
January 2008

• Figures above show distributions of total electron content 
(TEC)

• Amount of negative TEC reasonable and remains 
consistent



COSMIC-1 2021 Repro TEC Products

• Number and fraction of podTec files with 
negative TEC values by FM for 3 years
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FM \ Year 2009 2012 2015

1 8,088 (12.5%) 4,042 (3.0%) 4,570 (3.6%)

2 4,203 (7.5%) 1,991 (2.3%) 4,339 (6.6%)

3 3,766 (9.7%) 0 0

4 6,971 (7.0%) 754 (1.0%) 31 (1.2%)

5 7,954 (13.6) 3,359 (3.5%) 5,108 (4.8%)

6 8,225 (11.3%) 4,087 (3.5%) 4,418 (4.2%)



COSMIC-1 DCB Example

• FM6 daily differential code bias (DCB) estimates 
(both antennas) shown
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COSMIC-1 Electron Density Profiles

• All years (2007-2019) all satellites
• Analyzed amount of negative Ne values for every profile above 100 km
• Analyzed number of EDPs with no changes, improved and degraded between 

ionPrf and igaPrf
• Generally similar results obtained
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no changes
improved
degraded



COSMIC-2 PP Overview

• Released COSMIC-2 products so far are mostly from 
near real-time (NRT) processing
– Some IVM products released in “rapid” (next day) mode

• Post-processing implementation under development 
and review
– Data have been processed for 2019.213-2022.151

• Main differences with NRT
– Daily data batches, include data delivered too late for 

NRT (occasionally happens)
– Using final IGS orbit/clock products
– ERA-5 forecast data used as the background for 1DVAR 

processing
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COSMIC-2 Neutral Atm

9

April 2022GPS

GLO

Reduced GPS 
counts under 
investigation



COSMIC-2 TEC Products
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C2 PP C2 NRT

• TEC distributions similar between NRT and PP, but fewer points under investigation
• Note shape of distributions differs from COSMIC-1 results above

• Mainly due to COSMIC-2 lower (~200 km) orbit altitude and higher level of solar 
activity in 2022



Data Release Status
• COSMIC-1 repro

– 1d-var (wetPrf) reprocessing in progress
• Being rerun with the ERA-5 forecast background
• Took a while to arrive at this configuration, but will be able 

to apply this configuration for other mission reprocessings
– Data release memo in progress 

• All C2 PP products have been generated and are 
undergoing validation
– Issue noted with reduced counts under investigation 

by the team
– Will be released following validation by C2 cal/val

team
– Meanwhile, NRT products are openly released after 

the close of each day
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