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 Introduction 
• Data sources
• Validation methods

 Validation Results
• NRT 2019 – global
• QI results – 2019 – global 
• D3, D2, N3, N2  results for the 2019 data (Jan to Jun) – global

 Conclusion 



ships4sst: FRM4SST FRM4SST: ISFRN workshop – validation 09 September 
2022

Page 3

Data
 SLSTR

 NRT data 2019 

 FRM 
 Radiometer data from ships4sst

 The MDB files are produced by Felyx 
• SLSTR L1b and L2 data within 400x400 pixels of matchup
• L2R data within 6hrs of matchup

Page 311 May 2020
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Validation methods 
 MDB files (as produced by felyx) are reprocessed 

• allow multiple matches per match-up location (overpass) 
• Validate WST, D3, D2, N3, N2 and all GHRSST CV levels (0, 3,4,5)
• follow the Wimmer et.al. 2012 approach. 
• Quality indicator method developed for AATSR used on SLSTR 

 Wimmer et. al. 2012:
• Matchup grades  

Page 4FRM4SST: ISFRN workshop – validation 18 September 2020
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Validation results - global 
 WST - 2019, CV5, grade 2b - S3A  

Page 5FRM4SST: ISFRN workshop – validation 18 September 2020
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Validation results –
histograms - all Day

Night

All

FRM4SST: ISFRN workshop – validation 

2019 - S3A
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Histograms – CV5  
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Validation scatter – all 

Page 8FRM4SST: ISFRN workshop – validation 
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Validation – scatter, CV 5 
2019 - S3A

Day Night
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Validation results – statistics 
 2019 - S3A: All data

W S T
A L L
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 3 0 .2 1 2 4 6 2 2 7 3 2 7 3 .2 2 3 0 6 .5 3
2 a 0 .0 2 0 .3 1 8 0 3 5 5 0 4 2 7 0 .6 1 3 0 6 .5 3
2 b 0 . 0 4 0 . 2 3 9 6 2 6 4 1 3 2 7 1 . 0 8 3 0 6 . 5 3

3 0 .0 2 0 .3 4 3 1 1 3 0 6 2 1 2 7 0 .1 6 3 0 7 .5 4
4 -0 .0 1 0 .3 8 8 7 6 0 1 8 1 3 2 7 0 .1 5 3 1 6 .1 0

D a y
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 7 0 .2 6 8 3 2 1 0 0 2 7 5 .5 7 3 0 6 .5 3
2 a 0 .0 4 0 .4 4 3 3 4 6 2 0 9 2 7 0 .6 1 3 0 6 .5 3
2 b 0 . 0 7 0 . 3 1 3 4 8 3 1 6 2 2 7 2 . 9 7 3 0 6 . 5 3

3 0 .0 2 0 .4 7 1 2 9 1 5 2 6 6 2 7 0 .1 6 3 0 7 .5 4
4 0 .0 1 0 .5 1 3 8 0 8 7 3 7 5 2 7 0 .1 5 3 1 6 .1 0

N ig h t
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 1 0 .1 9 1 6 3 0 1 7 3 2 7 3 .2 2 3 0 3 .2 8
2 a 0 .0 2 0 .2 5 4 6 8 9 2 9 6 2 7 0 .9 0 3 0 5 .8 0
2 b 0 . 0 3 0 . 2 0 6 1 4 3 2 5 3 2 7 1 . 0 8 3 0 4 . 4 7

3 0 .0 2 0 .2 7 1 8 2 1 5 3 5 7 2 7 0 .5 1 3 0 5 .8 0
4 -0 .0 1 0 .3 1 4 9 5 1 4 4 4 1 2 7 0 .2 0 3 0 5 .8 0
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Validation results – statistics 
 2019 - S3A: CV5

W S T
A L L
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 3 0 .1 9 2 1 5 1 2 3 8 2 7 3 .2 2 3 0 6 .5 3
2 a 0 .0 4 0 .2 6 6 5 0 4 4 2 9 2 7 3 .1 8 3 0 6 .5 3
2 b 0 . 0 4 0 . 2 1 8 3 9 0 3 6 2 2 7 3 . 1 9 3 0 6 . 5 3

3 0 .0 4 0 .2 9 2 4 9 9 3 5 3 8 2 7 3 .1 5 3 0 6 .5 3
4 0 .0 2 0 .3 3 6 9 5 8 7 7 1 1 2 7 3 .1 5 3 0 7 .0 7

D a y
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 8 0 .2 2 6 6 0 8 0 2 7 6 .3 2 3 0 6 .5 3
2 a 0 .0 8 0 .3 5 2 3 5 2 1 5 8 2 7 3 .2 2 3 0 6 .5 3
2 b 0 . 0 7 0 . 2 5 2 7 6 0 1 3 3 2 7 3 . 1 9 3 0 6 . 5 3

3 0 .0 6 0 .3 7 8 9 2 4 2 0 6 2 7 3 .1 9 3 0 6 .5 3
4 0 .0 6 0 .4 1 2 5 8 6 5 2 9 9 2 7 3 .1 5 3 0 7 .0 7

N ig h t
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 1 0 .1 7 1 4 9 1 1 5 8 2 7 3 .2 2 3 0 3 .2 0
2 a 0 .0 3 0 .2 3 4 1 5 2 2 7 1 2 7 3 .1 8 3 0 5 .8 0
2 b 0 . 0 3 0 . 1 9 5 6 3 0 2 2 9 2 7 3 . 2 2 3 0 4 . 4 7

3 0 .0 3 0 .2 5 1 6 0 6 9 3 3 2 2 7 3 .1 5 3 0 5 .8 0
4 0 .0 0 0 .2 9 4 3 7 2 2 4 1 2 2 7 3 .1 5 3 0 5 .8 0
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Validation results - global 
 WST - 2019, CV5, grade 2b - S3B  
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Validation results –
histograms - all Day

Night

All

2019 - S3B
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Histograms – CV5  
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Day

Night

All

2019 - S3B
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Validation scatter – all 
2019 - S3B 

Day Night
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Validation – scatter, CV 5 
2019 - S3A

Day Night
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Validation results – statistics 
 2019 - S3B: All data

W S T
A L L
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 6 0 .2 3 2 2 8 9 2 4 7 2 7 3 .7 5 3 0 5 .1 6
2 a 0 .0 2 0 .3 2 8 0 0 8 4 9 1 2 7 1 .1 2 3 0 6 .5 3
2 b 0 . 0 5 0 . 2 6 9 2 8 6 3 9 3 2 7 0 . 5 2 3 0 9 . 3 3

3 0 .0 2 0 .3 4 3 1 1 7 7 6 2 0 2 7 0 .2 5 3 1 7 .4 9
4 0 .0 1 0 .3 8 8 8 4 4 2 7 8 8 2 7 0 .2 1 3 1 7 .8 1

D a y
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .1 0 0 .2 9 8 2 5 9 3 2 8 0 .2 8 3 0 5 .1 6
2 a 0 .0 2 0 .4 0 3 2 8 2 2 0 1 2 7 1 .1 2 3 0 6 .5 3
2 b 0 . 1 1 0 . 3 4 3 4 6 9 1 6 0 2 7 1 . 5 3 3 0 9 . 3 3

3 0 .0 2 0 .4 4 1 2 7 9 2 2 6 6 2 7 0 .2 5 3 1 7 .4 9
4 0 .0 1 0 .4 8 3 8 8 3 2 3 7 2 2 7 0 .2 1 3 1 7 .8 1

N ig h t
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 4 0 .2 1 1 4 6 4 1 5 4 2 7 3 .7 5 3 0 5 .0 8
2 a 0 .0 1 0 .2 9 4 7 2 6 2 9 0 2 7 2 .3 5 3 0 5 .8 8
2 b 0 . 0 4 0 . 2 3 5 8 1 7 2 3 3 2 7 0 . 5 2 3 0 5 . 0 8

3 0 .0 2 0 .2 9 1 8 3 8 5 3 5 4 2 7 0 .5 2 3 0 6 .0 5
4 0 .0 1 0 .3 2 4 9 6 1 0 4 1 8 2 7 0 .3 8 3 0 6 .9 8
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Validation results – statistics 
 2019 - S3B: CV5

W S T
A L L
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 5 0 .2 0 1 8 9 4 2 1 7 2 7 3 .7 5 3 0 5 .1 6
2 a 0 .0 5 0 .2 7 6 0 8 8 4 0 8 2 7 3 .1 5 3 0 6 .2 3
2 b 0 . 0 4 0 . 2 3 7 6 1 0 3 3 8 2 7 3 . 2 9 3 0 5 . 9 7

3 0 .0 4 0 .2 9 2 3 8 9 2 5 3 1 2 7 3 .1 5 3 0 6 .8 1
4 0 .0 3 0 .3 2 6 8 5 9 8 6 9 1 2 7 3 .1 5 3 0 8 .0 1

D a y
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 5 0 .2 2 5 9 7 7 6 2 8 0 .3 2 3 0 5 .1 6
2 a 0 .0 8 0 .2 9 2 1 8 1 1 5 0 2 7 3 .1 5 3 0 6 .2 3
2 b 0 . 0 4 0 . 2 6 2 4 4 6 1 2 3 2 7 7 . 0 1 3 0 5 . 9 7

3 0 .0 5 0 .3 3 8 5 9 5 2 1 0 2 7 3 .1 5 3 0 6 .8 1
4 0 .0 3 0 .3 7 2 6 3 3 1 3 0 0 2 7 3 .1 5 3 0 8 .0 1

N ig h t
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 5 0 .1 9 1 2 9 7 1 4 1 2 7 3 .7 5 3 0 5 .0 8
2 a 0 .0 3 0 .2 6 3 9 0 7 2 5 8 2 7 3 .2 5 3 0 5 .8 8
2 b 0 . 0 5 0 . 2 1 5 1 6 4 2 1 5 2 7 3 . 2 9 3 0 5 . 0 8

3 0 .0 4 0 .2 7 1 5 2 9 7 3 2 1 2 7 3 .1 7 3 0 6 .0 5
4 0 .0 3 0 .2 9 4 2 2 6 7 3 9 1 2 7 3 .1 5 3 0 6 .0 5
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Validation results – statistics 
 2019 – S3 A vs B

D a y
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 5 0 .2 2 5 9 7 7 6 2 8 0 .3 2 3 0 5 .1 6
2 a 0 .0 8 0 .2 9 2 1 8 1 1 5 0 2 7 3 .1 5 3 0 6 .2 3
2 b 0 . 0 4 0 . 2 6 2 4 4 6 1 2 3 2 7 7 . 0 1 3 0 5 . 9 7

3 0 .0 5 0 .3 3 8 5 9 5 2 1 0 2 7 3 .1 5 3 0 6 .8 1
4 0 .0 3 0 .3 7 2 6 3 3 1 3 0 0 2 7 3 .1 5 3 0 8 .0 1

N ig h t
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 5 0 .1 9 1 2 9 7 1 4 1 2 7 3 .7 5 3 0 5 .0 8
2 a 0 .0 3 0 .2 6 3 9 0 7 2 5 8 2 7 3 .2 5 3 0 5 .8 8
2 b 0 . 0 5 0 . 2 1 5 1 6 4 2 1 5 2 7 3 . 2 9 3 0 5 . 0 8

3 0 .0 4 0 .2 7 1 5 2 9 7 3 2 1 2 7 3 .1 7 3 0 6 .0 5
4 0 .0 3 0 .2 9 4 2 2 6 7 3 9 1 2 7 3 .1 5 3 0 6 .0 5

D a y
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 8 0 .2 2 6 6 0 8 0 2 7 6 .3 2 3 0 6 .5 3
2 a 0 .0 8 0 .3 5 2 3 5 2 1 5 8 2 7 3 .2 2 3 0 6 .5 3
2 b 0 . 0 7 0 . 2 5 2 7 6 0 1 3 3 2 7 3 . 1 9 3 0 6 . 5 3

3 0 .0 6 0 .3 7 8 9 2 4 2 0 6 2 7 3 .1 9 3 0 6 .5 3
4 0 .0 6 0 .4 1 2 5 8 6 5 2 9 9 2 7 3 .1 5 3 0 7 .0 7

N ig h t
G r a d e M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

1 0 .0 1 0 .1 7 1 4 9 1 1 5 8 2 7 3 .2 2 3 0 3 .2 0
2 a 0 .0 3 0 .2 3 4 1 5 2 2 7 1 2 7 3 .1 8 3 0 5 .8 0
2 b 0 . 0 3 0 . 1 9 5 6 3 0 2 2 9 2 7 3 . 2 2 3 0 4 . 4 7

3 0 .0 3 0 .2 5 1 6 0 6 9 3 3 2 2 7 3 .1 5 3 0 5 .8 0
4 0 .0 0 0 .2 9 4 3 7 2 2 4 1 2 2 7 3 .1 5 3 0 5 .8 0

B

A
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Validation results – RDAC split 
 2019

Page 20FRM4SST: ISFRN workshop – validation 18 September 2020

B A



ships4sst: FRM4SST FRM4SST: ISFRN workshop – validation 09 September 
2022

Page 21

Validation results - QI
 Estimateing match-up uncertainty :

• σ =σS +σT +σM +σP +σZ
• σ =σS +σT + (σPS +σPR )

 Reprocessed data - August 2016 – April 2018
 Five indicators:

• Satellite variability – de-trended  9x9 field around match, weighted with chi2 
to allow for cloudy pixels   

• Satellite trend – 2d trend 
• Radiometer variability de-trended track data, 2 h either side of match, 

weighted with chi2 to allow for missing data.
• Radiometer Trend 
• Radiometer Sky BT

– Not everybody provides this data
• Only run on grade 4 (QI 0 is grade 4)
• Uses 4 levels (0, 3, 4, 5)

Page 21FRM4SST: ISFRN workshop – validation 18 September 2020
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Validation 
results –
QI  
histograms 

Page 22FRM4SST: ISFRN workshop – validation 18 September 2020
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Histograms –
QI
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Validation 
scatter – QI

Page 24PM4 – Data Processing and Validation analysis 11 May 2020
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Validation –
QI
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Validation results – statistics 
 2019 S3A

Page 26FRM4SST: ISFRN workshop – validation 18 September 2020

W S T
A ll
Q I M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

0 0 .0 3 0 .3 2 6 8 5 9 8 6 9 1 2 7 3 .1 5 3 0 8 .0 1
3 0 .0 6 0 .2 5 2 3 4 2 1 4 2 6 2 7 3 .1 5 3 0 5 .9 3
4 0 .0 8 0 .1 8 2 4 6 7 1 2 0 2 7 3 .2 2 3 0 5 .1 5
5

D a y
Q I M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

0 0 .0 3 0 .3 7 2 6 3 3 1 3 0 0 2 7 3 .1 5 3 0 8 .0 1
3 0 .0 8 0 .3 1 8 6 8 0 1 5 8 2 7 3 .1 5 3 0 5 .9 3
4 0 .0 4 0 .1 4 7 4 3 4 2 2 7 3 .6 2 3 0 3 .6 4
5

N ig h t
Q I M D if f R S D N o O v e r p a s s M in  T e m pM a x  T e m p

0 0 .0 3 0 .2 9 4 2 2 6 7 3 9 1 2 7 3 .1 5 3 0 6 .0 5
3 0 .0 5 0 .2 3 1 4 7 4 1 2 6 8 2 7 3 .1 7 3 0 5 .2 2
4 0 .1 0 0 .1 7 1 7 2 4 7 8 2 7 3 .2 2 3 0 5 .1 5
5
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Validation results – D3,D2,N3,N2 - all 
 2019 - S3A, all, CV5, D3, N3 excluded in day time 

Page 27
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Validation results – D3,D2
 S3A, Grade 2b, CV5, same pixel, night, day

Page 2818 September 2020

D3 D2
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Validation results – D3,D2
 S3A, Grade 2b, CV5, same pixel, both night 

Page 29FRM4SST: ISFRN workshop – validation 02 June 2020

D3 D2
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Validation results – N3, N2
 S3A, Grade 2b, CV5, same pixel, night day

Page 30FRM4SST: ISFRN workshop – validation 18 September 2020
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Validation results – N3, N2
 S3A, Grade 2b, CV5, same pixel, both night

N3 N2
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Conclusions 
 Validation of SLSTR with FRM data:

• Shows very good results for SLSTR
• Virtually no mean difference at night and only a small difference at day time 
• RSD is lower at night than day time and comparable to AATSR .

 QI results
• Need checking why so few QI 5
• Need some work to investigate the differences between AATSR and SLSTR 

results: 
– Thresholds too stringent/wrong for SLSTR? 

♦ Developed for one region (English Channel and Bay of Biscay, maybe not applicable 
globally ?

– Processing differences? 
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What else is available 
 NRT results for 2018, in appendix
 Results for GHRSST CV 3 and 4
 Dependence plots for WST, D3, D2, N3 and N2:

• Latitude, Wind, uncertainty 
• Temporal match-up window 
• Spatial match-up window 

 QI method on D3, D2, N3 and N2
 Regional results for each route, split by ships name. The have the same 

set of statistics and plots as the global results 

Page 33FRM4SST: ISFRN workshop – validation 18 September 2020
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