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Increasing volume of satellite and in-situ datasets
* Large volumes of heterogeneous datasets

e Continuous validation required against in-situ observations
* Need for operational and reproducible validation workflows

(0) L2-ERAS | SST (°C) | Jul 2008 () L2-ERAS | SST (°C) | Jul 2017
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Transforming large data streams into actionable validation metrics
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Sci4MaST project objectives

Science for Marine Surface Temperature (Sci4MaST)

- Develop an integrated ecosystem of tools to improve Sentinel-3 SST and IST
products.

1. Improvement to Sentinel-3 SLSTR sea and sea-ice surface
temperature product quality
2. Improvement to sea and sea-ice surface temperature monitoring
and Cal/Val capability and tools
3. Coordination and management of the international science team
through the Project Office of the Group for High Resolution Sea-
Surface Temperature
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Architecture - Overview

A modular pipeline from data ingestion to scientific exploration

Interactive
Visualisation
Platform

INPUT DATA

Earth CERBERE
Observation
& In Situ
(satellite SST
products,

FELYX JOBARD DSA'ISIEQ(SEIE/ Mapping + Graphing
Interface

Unified EO Matchup Processing & Matchups,
data access genera“on & workflow metrics

drifting layer validation SIEEE statistics Jupyter Notebook
buoys, etc.)

Advanced analysis
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Cerbere — Data accessing

Provides a consistent interface to access Earth Observation datasets across
different formats

operricus @ EUMETSAT = @esa

v' Handles Earth Observation datasets in multiple formats =. @
v Provides consistent access to satellite and in-situ data |
netCDF
v Returns CF compliant harmonised data structures LN\
M.s9 J

v Typology of observation patterns (grid, swath, time series, trajectory, ...)

v Simplifies dataset ingestion and manipulation
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“Architecture — Core processing tools

operricus @ EUMETSAT = @esa

Felyx — matchup generation and validation

Generate satellite to in-situ (moving platforms or calibration sites) matchups

v’ Used also to find crossovers with moving |
features such as hurricanes satellite SST measurements

v' Distributed processing with jobard, input Y /4 4, % %
data access with cerbere . : y y y

v' Compute metrics over extracted matchups [ ey matchoup 00l ]
v’ Support monitoring of SST products — used No match
in more than 20 projects ‘ ‘ ‘

v Full python In-situ measurements
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operricus @ EUMETSAT = @esa

Jobard — data processing framework

Enables automated and distributed job-array processing | OI"]M

v" Framework for parallel processing (same processor on multiple input)

v' Used for massive reprocessing: distribution of processing tasks over multiple
processing nodes, report and monitor docker

v Scalable and deployable on many different HPCs and cloud infrastructures through
connectors (HTCondor, PBS, SLURM, ...)

B slurm kubernetes

workload manager

v Full python

Job arder
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“Architecture — Core processing tools
. -

Satellite product
Pre-processor ciraction cone

operricus @ EUMETSAT = @esa

\A 1
Preprocessar | v
Customised variable
» Generic (not only for SST/IST and/or S3 and/or L2) defnition/exiraction
* (L1/L2/L3/L4 + in-situ/matchups + model + tracks) cmmisﬁw F}' o
metric calculatmn escalin
» Configurable mapping and time series analysis (yaml) /_/
mage
metadata

* Product extraction configuration, differences, filtering

* Customized variable definition and metrics calculation

Geulocahs ed images

» Plugin functionality (add custom code) Pﬂsturesul

Mapsewer

» Distributed processing (Jobard + HTCondor/Swarm)
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Furope’s eyes on Emth

Yermicus @ EUMETSAT
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- L
Displayed layers

av_2_istosi_o_nr_osi_m01_v0.0

Display multiple satellite
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From prOCESSing to user tools | ERereieor™ | opermicus @ EUMETSAT = @esa

lnteractive spatial exploration

Navigation tools: v j'_,@ll'”
zooming, panning, .al

visualising granules, f""lil_
changing projection | 2
. ‘_1 4 I@ L‘
Som, TH "‘}}'—
av_2_istosi_o_nr_osi m01_v0.0 'v" ';%'

~ U o

sl 2 wst___o_nr_mar s3a_v0.0Onrt

~ W o

sl 1 rbt__ o nr_mar_s3a v0.0nrt
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Erorcmoon | opermicus @ EUMETSAT = esa

Date and time
selection: availability of
data, selection of
Day/Night periods

® AiDay @ Day @ Night

(poze)

2 (23]
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rom processing to user tools st (opericus @ eumetsar -—-- @ e@sa

tive &atial exploration

T ok, _ v Point value display

E S3A_SL 2 WST___ 20260323T224334 _20260323T2... X
W 2026-03-23 224334 UTC

Product ID: sl 2_wst___ o nr_mar_s3a_v0.0nrt
Variable: sea surface_temperature
Coordinates: -12.38, 44.52

Value: 285.71

count valid np.count_nonzero(~np.isnan(arr)) A4

Lz Graph = Jupyter notebook -
L
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-Om processing to user tools s opericus @ eumetsar -~ o esa

tive spatial exploration

Creation of
configurations
storing layers and
view parameters

. Give your configuration a name

]
Configuration name m
Or create a permalink
The permalink will be saved during 30 days.
m N
5]
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?rom prOCESSIng to user tOOlS EROGRANME OF THE Oprer,n,!chus GEUMETSAT co-funded with @esa
tive data analysis
: & ik

& EUMETSAT mun\.rzulf

sl_2_wstn__p_nr_eum_s3b_v0.0nrt

Variable

SST deviation from last analysis field

Time interval

2026-02-03 - 2026-02-0

00:00 12:00 00:00 12:00

Aggregation 00:00 06:00 18:00 00:00
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Time Time
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& .

@ Synch graphs

450
5
Time interval

2026-03-09 - 2026-03-1 B O 8 g

=

@

=
Update graphs to selected time period _5
-10

00:00 03:00 06:00 09:00 12:00 15:00



From processing to user too s | st Copericus @ eumersat -~ @ e@sa

lateractive data analysis

la

Show/hide standard deviation
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Display the standard
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g deviation of the 8
T (4]
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‘ 297.2
00:00 12:00 00:00 12:00
Feb 3, 2026 Feb 4, 2026
Time Time
—— fc_3_sstih__o_nr_osi_m12_v0.0 - sst_gl45 - mean
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From proce ssin g to user too s | e Copermicus @ eumersar - @ eSa

lateractive data analysis

el O . o

Use different |
aggregation levels

(daily, weekly,

monthly ...) to

e e Bl . investigate patterns
_ . 8 o~

Jan 11 Jan 25 Feb 8 Feb 22
2026

Metrics
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EUROPEAN UNION

‘From processing to user tools smere (opermcws @ EMETSAT ~—- Q@S

investigation

-

— File Edit View Run Kemel Tabs Settings  Help

| s C [ Launcher X | [A] default_graphing_2025_ 09 0.® | + °°
B + XTO0 » m C » Code v Notebook [7 #  env-notebooks O
‘ Filter files by name Q - — - - = s
m / notebooks / graphing / cur = conn.cursor()
= Name - Last Modified metric = ‘count_valid®
- [l default_gra... & months ago variable = 'sst_gl5°
« M default gr: — product = ‘sl _2 wstn__ p nr_eum_s3a_v@.@nrt"
» Sl 4 b start_time = '2025-88-82T12:50:32.0787"
[ default_gra... & months age end_time = '2025-99-@2T12:5@:32,879Z"
[A] default . gra.. 4 manths ago
A default gra 4 months ago cur.execute('SELECT id FROM metric WHERE name=¥s®, (metric,))
-gra g metric_id = cur.fetchone()[@]
[A] default_gra... 2 months ago
L] default_gra... last manth cur.execute('SELECT id FROM variable WHERE name=Xs', (variable,))
. A default_gra... 1 minute ago variable_id = cur.fetchone()[@]

cur.execute('SELECT id FROM product WHERE identifier=%s', (product,))
product_id = cur.fetchone()[@]

cur.execute('SELECT id FROM metric_variable WHERE metric_id=%s AND variable_id=%s', (metric_id,variable_id,))
metric_variable_id = cur.fetchone()[@]

cur.execute('SELECT granule.start_time, metric_value.value FROM metric_value, granule WHERE metric_value.metric_variable_id=%s AND metric_value.granule_ id=granule.id AND granule.product id=%s', (metric_va

4 »

res = cur.fetchall()

x = list()

y = list()

for item in res:
x.append(item[@])
y.append(item[1])

fig, ax = plt.subplots(figsize=(16,6))

ax.plot(x, y)

ax.set(xlabel="Time", ylabel="%¥s - Xs' H(variable, metric))
plt.show()
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opermicus @ EUMETSAT == @esa

v’ Integrated tools for SST monitoring and Cal/Val
v’ Scalable processing of EO and in-situ datasets
v"Interactive visualisation and analysis tools

v Supporting reproducible scientific workflows

More information on the project:
https://www.eumetsat.int/Sci4MaST

GHRSST website:
https://www.ghrsst.org/

Thank you for your attention!

Get in touch: scidmast@noveltis.fr
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