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S3A SLSTR SST: The Problem Statement
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SCIENTIFIC CHALLENGES

adapted from:
P. Dash, A. O’Carroll, C. Donlon, G. Corlett 

7-Nov-2017, ISRO SAC, India

Focus of this talk: routine monitoring of EUM SST 
products.  Set-up inspired by NOAA SQUAM.

Dash, Ignatov, Kihai, Sapper, 2010. JTECH. The SST Quality Monitor
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1. Concept

2. METIS
1. Online interface and diagnostic metrics. (Public and internal versions)
2. A few case studies
3. Spin-offs, extreme events

3. Further plans with Sentinel-3 A/B/C
1. Extend METIS-SST
2. EUM RSP / NOAA SOCD collaboration
3. OceanWatch Monitor  (OM) – sneak preview

Highlights
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Concept

adapted from:
P. Dash, A. O’Carroll, I. Tomazic, G. Corlett

FRM Meeting, 20-21-June-2017, PML, Plymouth, UK
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Residual space
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Concept (cont.)
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METIS
online interface and various modules:  http://metis.eumetsat.int

GLOBAL + Regional (15 pre-defined);      
against Daily fields and Climate;
1 Public; several internal versions

CONTACT:  IGOR for any ‘bad news’;   Gary for any ’potential bug’ in the system
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METIS-SST : Global + 15 Regional ROIs
online interface and various modules :  http://metis.eumetsat.int/sst/index.html
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METIS - internal
Some more case studies: Sentinel-3A WST REF/OPE transition

Operational (OPE)

REFERENCE (REF)

Update PB from REF to OPE
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http://metis.eumetsat.int/sst/index.html
(Std Dev peaks because of cloud leakage)

METIS – example diagnostics 
Highlight issues: an example of cloud leakage

Flagged as cloudy

EUM AVHRR product

SLSTR

AVHRR

IASI

http://metis.eumetsat.int/sst/index.html
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Products ~ECT # Min / Max (◦C) Min / Max (◦C)
Robust

Mean* / Median Std Dev/
Rob Std Dev

Skew / Kurt

S3A SLSTR 10:00
/22:00

32 mil
29 mil

-26 /  15
-22  /  24

-4.3 /  2.0
-4.0  /  2.6

-0.13 /  -0.09
0.00  /  -0.01

0.53 /  0.31
0.59  /  0.39

-3.1 /  61
-1.5  /   43

Metop-B AVHRR
09:30/
21:30

64 mil
53 mil

-10 /  8.1
-9.5  /  12

-2.5 /  1.6
-2.5  /  1.9

0.04 /  0.01
-0.04  /  -0.02

0.42 /  0.32
0.43  /  0.32

-1.0 /  9.4
-0.43  /   10

Metop-B IASI 71 K
75 K

-6.8 /  5.7
-5.9  /  6.3

-3.0 /  2.8
-2.7  /  3.2

-0.21 /  -0.15
-0.13  /  -0.09

0.57 /  0.47
0.54  /  0.43

-0.23 /  8.0
0.32  /   9.9

Monitoring/Validation: Summary (all pixels; incl. extreme values)

Comparison against OSTIA Blue: Night     Red: Day

Products ~ECT # Min / Max (◦C) Min / Max (◦C)
Robust

Mean* / Median Std Dev/
Rob Std Dev

Skew / Kurt

S3A SLSTR 10:00
/22:00

-4.2 /  3.1
-3 .1 /  3.4

-2.7 /  1.4
-2.6  /  2.6

-0.22 /  -0.18
-0.08  /  -0.08

0.37 /  0.23
0.49  /  0.32

-1.5 /  15.3
0.38  /  6.0

Metop-B AVHRR
09:30/
21:30

-5.1 /  5.4
-4.1  / 4.2

-2.8 /  2.4
-2.7  /  2.5

-0.12 / -0.05
-0.09  /  -0.04

0.49 /  0.36
0.44  /  0.33

-0.9 /  9.0
-0.8  /  8.7

Metop-B IASI -7.6 /  4.6
-5.3  /  4.2

-3.9 /  2.0
-3.2  /  1.9

-0.45 /  -0.40
-0.35  /  -0.05

0.58 /  0.45
0.49  /  0.36

-0.98 /  14.2
-0.88  /   9.0

Comparison against DRIFTERS

*SSES bias applied for SLSTR

There are significant extreme values in S3A SST (outliers) – known issues?
If these extremes are excluded, performance is MOSTLY better than or equal to baseline products (here M1 AVHRR, M1 IASI)
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METIS
Spin-off potential, extreme events; Peruvian SST anomaly

Peruvian coast

Coastal El Nino, Feb-Mar 
2017

SST anomaly exceeding 
5°C

Caused intense flooding
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Sentinel-3A / B / C – further plans
METIS

1. Concept

2. METIS
1. Online interface and diagnostic metrics. (Public and internal versions)
2. A few case studies
3. Spin-offs, extreme events

3. Further plans with Sentinel-3 A/B/C
1. Extend METIS-SST
2. EUM RSP / NOAA SOCD collaboration
3. OceanWatch Monitor  (OM) – sneak preview
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Sentinel-3A / B / C – further plans
METIS internal (on GSES) 

Intermediate 5 WCT 
products are 
monitored, along with 
L2P.

Place-holder for S3B

The final distribution product type of S3 SSTs is called as Water Surface Temperature (WST), which is an agglomerate of five different internal products. These 
five intermediate SST types optimize the use of combining different channels and angles (nadir and oblique): 
nadir 2-channel (N2), nadir 3-channel (N3), nadir 3-channel aerosol robust (N3R), dual-view 2-channel (D2) and dual-view 3-channel (D3). 
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Sentinel-3A / B / C – further plans
METIS internal (on GSES) 
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Sentinel-3A / B / C – further plans
NOAA STAR SOCD OceanWatch Monitor – Poster #7
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Sentinel-3A / B / C – further plans
NOAA STAR SOCD OceanWatch Monitor – Poster #7

Joint-analyses of different EDRs / Synergy

Interactive Maps, Histograms, Time-series (Hovmoeller, XY)

Plan on including Sentine-3 A/B SST, 
OC, Altimetry (NOAA SOCD / EUM RSP) 
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Sentinel-3A / B / C – further plans
EUMETSAT RSP / NOAA STAR SOCD plans

First International Operational Satellite Oceanography (OSO) 
Symposium, 18-19 June 2019, Washington DC area

https://coastwatch.noaa.gov/OSOSymposium



18 The 19th International GHRSST Science Team Meeting (GHRSST XIX), EUMETSAT HQ, Darmstadt, from 4-8 June 2018.

• Back-up
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Difference space

S3A SLSTR SST - OSTIA
The Problem Statement

Inverse 
algorithm

(roles are interwoven)
[Monitoring System can 
evaluate above two]

Cloud 
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