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Introduction
The FORMOSAT-7/COSMIC-2 (FS7/C2) mission has a requirement to produce 
at least 4000 and a goal of 5000 neutral atmosphere radio occultation (RO) 
profiles per day. 2020 is the first full year of operations for the RO payload.

 

Spacecraft Performance Stats
Displayed below are the distribution of daily 
counts for each spacecraft and their average 
performance in 2020. 

Influences on Profile Counts
Examining the sources of data loss show the causes of profile count drops and 
give insight why the requirement wasn’t met on some days. The main influences 

on counts stem from two factors - availability and issues on the spacecraft.

Potential Count Improvements
In spite of experiencing signifant count loss in 2020, FS7

/C2 expects experience reduced loss in the future through 
mission design and progressive improvement activities.
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FS7/C2 RO Profile 
Stats in 2020 and Beyond
Achieved 4000+ daily profile average in 2020

Safe modes and spacecraft availability were largest negative in-
fluences on profile counts

Spacecraft Availability
218 days with <6 spacecraft available

Of 150 days under 4000 Profiles:
 - Orbit Transfer: 86 days
 - Safe Modes:  104 days
 - Updates:    14 days

2020 Overall Count Statistics
 - 2020 Total:  1429535 Profiles
 - Maximum:  5738 (01 Apr 2020)
 - Minimum:  1960 (27 Jun 2020)
 - Median:   4209
 - Mean:    4077

Count Loss
Quantified count “lost” by subtracting performance 

on issue days from daily spacecraft averages.
  Issues Causing Loss:
   - Safe Modes:  66%
   - Payload Issues: 33%
   - Unknown:   <1%
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Daily profile counts have increased in 
2021 and are expected to rise 

further in the future
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Spacecraft experienced significantly fewer days in safe mode at mission altitude 
of 550 km compared to 720 km parking orbit. With all spacecraft at 500km, 

fewer safe mode events are expected to occur, improving proflie counts. 

Additionally, the FS7/C2 team continues to update the flight software to im-
prove performance as much as possible. 

FS7/C2 Profile Count Requirement 
Achievment in 2020 

Met

Failed

0

50

100

150

200

250

< 4000 ≥ 4000 ≥ 5000

N
um

be
r o

F 
D

ay
s

Daily Count

FS7/C2 Daily Counts in 2020

500

550

600

650

700

750

800

850

FS701 FS702 FS703 FS704 FS705 FS706

Co
un

ts

FS7/C2 Mean Daily Counts

Overall
woUpd
No SM

0 50 100 150

6

5

4

3

Days

A
va

ila
bl

e 
Sp

ac
ec

ra
ft

FS7/C2 Spacecraft Availability 2020

3800

4000

4200

4400

4600

4800

Oct Nov Dec Jan Feb Mar

Co
un

ts

Average Daily RO Profiles 2020-2021

The individual spacecraft data show that 
the performance of FS701, FS702, FS703, 
FS704, and FS706 are quite similar. All have 
performed well above the 667 daily profile 
average required to achieve 4000.

FS705 is a clear outlier in daily profile counts. It is has been experiencing an 
anomaly since August 2020 that has been reducing its daily RO profile counts. 
Work is ongoing to resolve the cause of that anomaly.


