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- Summary of activities

Service Management &’NOVELTls
Activity 1: Activity 2: Activity 3:
GHRSST
Improving the Sentinel-3 SLSTR SST and IST Evolution of EUMETSAT SST and IST Cal/Val Coordinating, organising and administrating
product quality tools and implementation of GHRSST Data the GHRSST Project Office, including the web-
Discovery and Catalog site and web service

Consistency of SST products and steps Multi-Mission Match-Up Database (felyx GHRSST website update
towards harmonization evolution)

Management of GHRSST Science Team

Validation of pre-operational Collection 4

SLSTr sea-IST products GHRSST Central Data Discovery and Annual Science Team meeting

Cataloguing Service (incl. GDS)

I_Evolut_ion of Coeffi.cient Generation Tool Capacity Building
including preparation for SLSTR-C and D

and algorithm and retrieval EUMETSAT Marine Surface Temperature

developments Cal/Val tools (METIS evolution) GHRSST Documentation
& University of Norwegian ' ' Se
Readi i £ & < ® The Danish

NOVEL‘l;l? @ eading = ~ mii?tc:]rtcgoglcul NOVELTIS Ifremer NOVELTIS e Meieo?g;ggioal

» ® The Danish METEO Institute

® Meteorological FRANCE
lostitiute
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1= Improving the Sentinel-3 SLSTR SST and IST product quality
& i

[ 1.1 Consistency of SST products and steps towards harmonization J

(a) Daytime Sentinel minus METOP SS5T, median, K (b) Night-time Sentinel minus METOP SST, median, K

Comparison of Sentinel-3a/SLSTR and Metop-

B/AVHRR o B

* Collocate Sentinel-3a/SLSTR (skin SST) and Metop- "° ’
B/AVHRR (sub-skin SST) granules within a 1 hour time g 0z 2 g 0z g
window. i oo 43 o0 &

* Cool skin and warm layer are visible at large scales on the 1 ¢
Sentinel-3a/SLSTR minus Metop-B/AVHRR SST difference ™ 1/ 050
due to different definition of SST. 075 o5
Development Of COOI Skin and Warm Iayer mOdel o Lat=23.8, Lon=-82.3: 30/12/2023 12:00 - 01/01/2024 12:00 st

* Technical developments on existing version of Kantha and 21 T —" f\
Clayson (1994), and Fairall et al. (1996). -y Y A T e o

e Use to compute ASST in time and depth to allow Ll g

comparison of different measurements (in-situ vs satellite

. . (d) Wind speed
or satellite vs satellite). M
Poster: Modelling the ‘cool skin” and ‘warm layer’ effect for :,
improving satellite sea surface temperature products. 0 . . , , : : ;

363.75 364.00 364.25 364.50 364.75 365.00 365.25
Days after start 1 Jan 2023 (GMT)
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1 = Improving the Sentinel-3 SLSTR SST and IST product quality

'L’!

[ 1.2 Validation of pre-operational Collection 4 SLSTr sea-IST products

Validation of cloud mask used in SLSTR IST product

* Cloud mask from EUMETSAT Nowcasting SAF, PPS v2021, is
used for cloud masking in the SLSTR IST processor.

* The PPS v2021 processor provides classical threshold-based
cloud mask and a naive bayesian cloud probability, which are
combined with the cloud masking for the SLSTR IST processor.

* Validation is done by comparing the cloud mask with cloud
observations from the Calipso/Caliop lidar.

* Preliminary validation of the cloud mask shows that the cloud
mask performs well, except over sea ice during night time.
Polar conditions during night time are very challenging for
cloud masking.

Solid color: FAR Clear [%], transparent color: POD cloudy [%]

100 FAR clear and POD cloudy, Sentinel 3A SLSTR, 2019

Surface Type

Above : Validation scores (PoD_cloud and
FAR_clear) for PPS cloud mask for SLSTR-A
nadir view data at northern hemisphere during
2019.

Time of day
EE day
B night
B twilight
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%‘ Improving the Sentinel-3 SLSTR SST and IST product quality

[ 1.2 Validation of pre-operational Collection 4 SLSTr sea-IST products J

Validation of the EUMETSAT S3-
SLSTR, Collection-4 IST data

e |ST data: Satellite-derived surface

temperature from Sentinel-3 SLSTR-A ue26.166 BB LT o002 GNP, -| Ly SO
and SLSTR-B, represented by the e IRk .
Nadir View algorithm (NV) and the ¢ 1] | % o
Dual View algorithm (DV). §7 Z
g 0] § 40
* 41ST data sets evaluated: NV-S3A, o J _ 6o ST
NV-S3B, DV-S3A and DV-S3B. L Py T ' ! T T 10 1
o LSS o Lo 2 of
* Valid for data Quality Level 4+5, 2T R ey & -10{— mesn= 79K 7
observations within 1 km and 15 T P P 2 2 ¥ e B O

minutes
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1= Improving the Sentinel-3 SLSTR SST and IST product quality
o Y

[ 1.2 Validation of pre-operational Collection 4 SLSTr sea-IST products J

Validation of the EUMETSAT S3-
SLSTR, Collection-4 IST data

e Comparison with Operation-IceBridge
data for skin temperature evaluation over **]

NV and DV performance on GIS compared with IceBridge data NV and DV performance on sea ice compared with IceBridge data

3.0

the GIS (left) and over sea ice (right). — \
* General performance against PROMICE on Bas: Brommmmmmmdmm s Pt e
the GIS is around GCOS ECV breakthrough .o

requirement of 1.5 K (1 sigma)

(.5 o ———— i —— | — 0.5 T ——— ———————————————— | .

e Only S3S-NV algorithm against ICEBRIDGE

0.0

QL1+ QL2+ QL3+ QL4+ qQLs QL1+ QL2+ QL3+ QL4+ QL5

reference data over sea ice performs T Wi o DiEa o EOV e et e o Dis . FOV Bl et T,
equally good as all algorithms against Above: S3A/B NV and DV algorithms over the ~ Above: S3A/B NV and DV algorithms over sea ice.
PROMICE. To be investigated... GIS. Reference temperatures are lceBridge. Reference temperatures are IceBridge for sea ice

concentrations > 95%.
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1= Improving the Sentinel-3 SLSTR SST and IST product quality
- L

SST Coefficient Generation Tool

> SLSTR uses coefficient-based SST retrieval

* Highly accurate, aerosol-robust '|—
functions
* Physically based using line-by-line radiative transfer simulations e o
| — aerosols -
* Maximum independence from in-situ measurements simlated
* CGT v]
. . i o
* Includes correlated and uncorrelated uncertainty estimates OLS regression,
perretrieval __  Skin 55T
. . . type, EEometry, B TOWW
» Method developed for ATSR Reprocessing for Climate (ARC) and ESA Climate Change ﬂml
Initiative N2, N3, . Clearsky
D2, 03 5L5TR BTs
» Developed V2:
Offset adjustment to match 03
° 1 1
Includes updated trace gas profile T [T T T
* Combines with instrument spectral response functions (SRFs) _ _ —
Sanity-check retrieval 55T and - matches
uncertainty o bucys
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1= Improving the Sentinel-3 SLSTR SST and IST product quality
& i

[ 1.3 Evolution of Coefficient Generation Tool including preparation for SLSTR-C and D and alg. and retrieval developments

SST Prototype Processor

» Prototype Processor based on ESA SST CCl software

* Dual-view Bayesian cloud detection
* Support for external diurnal variability model

* Fully compatible with CCl v3 processor

SLSTR SLSTR
60000 — D2 — D3
Normal: 70000 4 Normal:
-0.02 (0.41) -0.03 (0.43)
50000 4 Robust: 60000 Robust:
-0.00 (0.25) -0.00 (0.19)
Gaussian fit: Gaussian fit:
+0.00 (0.23) - +0.01 (0.18)
40000 - 20000
40000
30000 A
30000 A
20000 -
20000
10000 10000 4 j
!
J R\
0 T T T T T T T 0 T T T £ T T T
—4 -3 -2 -1 0 1 2 3 4 —4 -3 -2 -1 0 1 2 3 4

Satellite - in situ / K

Satellite - in situ / K

SLSTR day

-1.00 —0.75 -0.50 —0.25 0.00 025 050 075 1.00
Satellite - in situ / K
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= Improving the SST and IST monitoring and Cal/Val tools
i F

[2.1 Multi-Mission Match-Up Database J

Evolution of a matchup and subset MMDB/felyx production system
e Configurable and scalable open source matchup and data subsets tool ‘ f
elyx

Satellite SST measurements

AR G
y &'y € v €'y @y
A A A

Grafana

[ Felyx match-up tool ]

‘ No match .
i 'Y m» elasticsearch
rvt‘:i %H%ﬂ%, ;f,i\:“Lt?‘»PEJIRT,,cnePs,m‘ifter‘»ﬂE' ‘ '
¥ lotiomi) Lictof aristte to ncude in te csemied fits G In-situ measurements
ot 9 % Parquet

* Distributed processing framework (jobard — dask based job scheduling system) implemented for
different platforms (PC, cloud, HPC)

* Data downloader with extended connectors to collect data files from various data provider interfaces

* Reporting and alerting capabilities
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Improving the SST and IST monitoring and Cal/Val tools

-

[ 2.2 EUMETSAT Marine Surface Temperature Cal/Val tools J

Evolution of the EUMETSAT marine Surface Temperature Cal/Val tools to enable multi-level, mission and parameter inter-

comparisons
* Interactive and user configurable mapping and graphing T
too I Displayed layers

sl 2_wst 2o promar_ s3a v{
sst_qls

* Supports L1/L2/L3/L4 + in-situ/matchups + model data

* Monitoring, analysis and products intercomparison

Interactive mapping tool

v’ Zoom in/out, panning, layers, opacity
Configurable/dynamic colormaps and data ranges
Global/polar (NH/SH) projections
Configurable and shareable view (permalink)

& All Day ® Day ® night

Product/granule (Ll/LZ/.'.) info + point Values 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 ‘@‘

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC

AN NN YR

1234‘5167891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ingestion of external dataset -

12:00 05:00 13:00 12:00
ittt I B

1600  05/06/25(00:00)-UTC 0800 1600  06/06/25(00:00)-UTC 0800
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Europe’s eyes on Emth

E‘ Cpewcua & cUMETSAT ! ! mnov:ms
C(

Variable

Displayed layers

av_2_istosi_o_nr_osi_m01_v0.0

ist_qI35
25/03/2026 00:00 - 26/03/2026 00:00 All Day

® @ « U0 o

sl_2 wst___o_nr_mar_s3a_v0.0nrt
sst_qgl45
25/03/2026 00:00 - 26/03/2026 00:00 Al Day

© @ « W d

sl_1_rbt___o_nr_mar_s3a_v0.0nrt
true_color_an
25/03/2026 00:00 - 26/03/2026 00:00  All Day

® « U o

B3 2 (25) 2

9tI 2 25/03/26 (00:00) - UTC L L 26/03/26 (00:00) - UTC
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2 = Improving the SST and IST monitoring and Cal/Val tools

'L’!

[ 2.2 EUMETSAT Marine Surface Temperature Cal/Val tools J

Evolution of the EUMETSAT marine Surface Temperature Cal/Val monitoring tools (METIS evolution) to enable multi-level,
mission and parameter inter-comparisons

Interactive graphing/time series tool

280

e Zoom in/out, metrics, custom time
intervals

260

Metrics

240 f |
20260320 - 2026032

¢ IVI u Iti p I e p a n e I S/g ra p h S' Aggregation 00:00 03:00 06:00 09:00 12:00 I 15:00 18:00 21:00 00:00
synchronization, annotation

Time

—o— g|_2_istd___p_nr_eum_s3a_v0.0nrt - ist_gl35 - median

* Configuration/permalinks

23

* Ingestion of external dataset

@ Synch graphs

m S

5
Time interval | | L 1 & i l J
e o . v ety ¥ | o e ¥y iam iy L— : Y mm'ne'eb ey B i
TS easg T ket W ]7 d Iehan d kW
|

Update graphs to selected time period

Metrics

=i

==

g

~i

——
0068600
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2 — Improving the SST and IST monitoring and Cal/Val tools
&

[ 2.2 EUMETSAT Marine Surface Temperature Cal/Val tools

Evolution of the EUMETSAT marine Surface Temperature Cal/Val monitoring tools (METIS evolution) to enable multi-level,

mission and parameter inter-comparisons

Interactive computing tool
* Customized Jupyter Notebook templates (for mapping and time series)

plt.tight_layout()
plt.show()

#

atch/data_day2/satellite/slstr/level2/s1_2_wst__ p_nr/data/s3b/2025/02/63/536_SL_2_WST___ 202
2037234439 0179 102 385 EUM_P_NR_004.SEN3/20250203202802-EUN-L2P_GHRSST-SSTskin

o
|
h M.

> -

600 800 1000 1200 1400
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2“ Improving the SST and IST monitoring and Cal/Val tools
[ 2.3 GHRSST Central Data Discovery and Cataloguing Service (incl. GDS) J

GHRSST Catalogue

* GHRSST -> The Group for High Resolution Sea Surface Temperature
» Data catalogue presenting products from diverse sources, unique format
e Access at: https://www.ghrsst.org/ghrsst-data-services/for-sst-data-producers/ghrsst-catalogue/

Group for High Resolution Sea Surface Temperature E

A J GROUP FOR
SR> o/ SURFACE TEMPERATURE
G H RS$T Group for High Resolution Sea Surface Temperature n
5ROUP FOR HIGH RESOLUTION
\\\\‘ ’, “r‘ il\"‘u JE‘ HOME QUICK START GUIDE LATEST SST MAP PROJECT OFFICE v RESOURCES v OUTREACH -
GHRSST CATALOGUE

Home Quick start guide Your dailymap Whois GHRSST v GHRSST Data & Services v Resources v Outreach v
I Search Q, q

Atlantic High-Resolution Sea l§ & ODYSSEA Global Sea Surface Temperature Gridded
4 Daily ... Level 4 Daily Analysis

GHRSST Catalogue

Explore GHRSST formatted products on our Catalogue

GHRSST CATALOGUE ® OpenStreetvap contributors.

(ODYSSEA Mediterranean Sea High-Resol 'ODYSSEA South-Africa/Agulhas Allantll_: High
Level = g,

lution Sea :
rface Temperature Gridded Level 4 Daily Analysi.. f| = g:;;'“""“ Sea Surface Temperatu
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= Improving the SST and IST monitoring and Cal/Val tools

k-

[ 2.3 GHRSST Central Data Discovery and Cataloguing Service (incl. GDS)

GDS
» Format guidelines specified in GHRSST Data Specifications

» New 2.2 version based on Jupyter book: https://ghrsst.github.io/GDS/intro.html

variables:

» Work in progress on v3, focused on:
* Uncertainty specifications
* Cloud-optimised formats
* Very high resolution products
* Addition of ice temperature

Format checker
> L2P, L3U/L3C/L3S, L4 format verification
» Light, portable, easily installable (pip) python checker

» Now published: https://github.com/GHRSST/GDS-checker
» Based on YAML description of each product level
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QGHRSST

The Recommended
GHRSST Data Specification (GDS)
GDS 2.1

5683

& downloads

See more details

# GDS version 2.1

- sea_surface_temperature:
allowed_types:
- int16
mandatory: True
attributes:
- long_name:
allowed_types:

- SEF
atory: True

wved_types:
~ str
atory: True
wved_values:
- kelvin

ke
wved_types:

- str

atory: False
rd_name:
ned_types:

- str

atory: True

ned_values:

- sea_surface_temperature

- sea_surface_skin_temperature
- sea_surface_subskin_temperature
- sea_surface_foundation_temperature
alue:

ned_types:

- int1eé

atory: True

ned_values:

- -32768

fset:

ned_types:

- float

atory: True

wed_values:

- -273.15

Factor:

wved_types:

- float



https://ghrsst.github.io/GDS/intro.html
https://github.com/GHRSST/GDS-checker
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ity 3 — CQordinating, organising and administrating the GPO

k-

[ 3. GHRSST Project Office, including the web-site and web service ]

GHRSST’s mission

» To provide operational users and the science community
with the SST measured by the satellite constellation

» Open international science group
» Framework for SST knowledge and data
» Best practices for processing & uncertainties

» Includes a forum for scientific dialogue:

* Provision of SSTs for operational weather and ocean forecasting, : ' e——
climate studies? -4 0 4 8 12 16 20 24 28 3

Sea Surfoce Temperature (°C)

Copernicus Sentinel-3 SLSTR-A and SLSTR-B SST on 13 &
14 September 2025

* Provision of SSTs to the operational users and scientific
researchers?

48>

GHRSST

http://www.ghrsst.org
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lvity 3 = Coordinating, organising and administrating the GPO

[ 3. GHRSST Project Office, including the web-site and web service J

GPO activities

* Provides support to Science Teams (ST) and ST Chair

* Supports Task Team activities (9 TTs)

Climatology and L4
Inter-Comparison (IiC)

* Organises GHRSST annual meetings B, 4 ooy
* Maintains GHRSST documentation

* Maintains GHRSST website http://www.ghrsst.org

e Maintains GHRSST social media accounts

* Organises capacity-building activities

“ @ghrsst.bsky.social

Linked[fd] GHRssT
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3 — Coordinating, organising and administrating the GPO

[ 3. GHRSST Project Office, including the web-site and web service ]
GPO activities
* Provides support to Science Teams (ST) and ST Chair
: - -+~ GHRSST27
* Supports Task Team activities (9 TTs) ==} INTERNATIONAL SST
. . S5 T« i USERS' SYMPOSIUM &
* Organises GHRSST annual meetings .=, ®7J GHRSST SCIENCE TEAM

MEETING

 Maintains GHRSST documentation

Sapporo, Japan | Online

22 - 26 JUNE 2026

EsrssT

C . . S JLimiE A
« Maintains GHRSST website http://www.ghrsst.org B/ T e

e Maintains GHRSST social media accounts

 Organises capacity-building activities A GHRSST28
2 ' ) INTERNATIONAL SST
] AT ¥ {f USERS' SYMPOSIUM &
@ghrsst.bsky.social BT e " § GHRSST SCIENCE TEAM
== ./ MEETING

Brest, France | Online

Linked[fd] GHRssT
JUNE 2027
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3“ Coordinating, organising and administrating the GPO
[ 3. GHRSST Project Office, including the web-site and web service J

GPO activities

* Provides support to Science Teams (ST) and ST Chair

* Supports Task Team activities (9 TTs)

* Organises GHRSST annual meetings

 Maintains GHRSST documentation

5 -7 December 2023, The 8th S3VT
Meeting

* Maintains GHRSST website http://www.ghrsst.org

e Maintains GHRSST social media accounts

* Organises capacity-building activities

Integrated SST Data Products

@ghrsst.bsky.social bt

Pprovides a new generation of global high-resolution (<10km) SST products 1o
the operational oceanographic, meteorological, climate and general scientific
community.

Linked[fd] GHRssT
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3) Coordinating, organising and administrating the GPO
v s

[ 3. GHRSST Project Office, including the web-site and web service

Capacity-building activities

» Publishing web stories on the GHRSST website e
. Helen Be?gs,formerly
* Marine Heatwaves Metcoroloy reflects
on more than two
* Behind the Scenes: Monitoring the Ocean with Satellites %E%:,ge:s,_},‘e’fmmﬂ,
* “My 21-Year GHRSST Journey”, Reflections from Helen Beggs
@GHRSST

» GHRSST activities at events, conferences and workshops

» GHRSST blog

2024 OCEAN DECADE

CONFERENCE Join us for a

2024 Ocean Decade Satellite Event

Monitoring the Ocean

Panel Discussionand Networking Event

April 8th, 15:00

Institut de Ciéncies del Mar (ICM]
Pg. Maritim de la Barceloneta, 37, Ciutat Vella, 08003
Barcelona, Spain
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3) Coordinating, organising and administrating the GPO

AL

[ 3. GHRSST Project Office, including the web-site and web service

Capacity-building activities
» GHRSST Training Plan

e 2023, in-person training in Ahmedabad, India

e 2025, GHRSST Training plan published, including the
implementation plan for four training modules to be
delivered in the 2025-2027 period

> GHRSST Talks

» Involvement of early-career researchers and scientists at
GHRSST Science Team Meetings and SST User Symposia

Career Level User or Producer

Both R'ELS
40%

Producer
Mid 47%
21%

130+
participants in-

person &
online

>~

LI

aramEor Gpem,cus wrevenreoer (@ EUMETSAT
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‘Conclusions

Thank you for your attention!

Get in touch:

scidmast@noveltis.fr

More information on the project:

https://www.eumetsat.int/Sci4MaST
GHRSST website:

https://www.ghrsst.org/
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