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St3TART-FO

Establishing a framework for operational Fiducial Reference Measurements (FRM)
for Sentinel-3 Hydro-Cryo Altimetry products and beyond

St3TART-FO’s core objective is to operationally provide Fiducial Reference Measurements (FRM) to support the validation activities of the Sentinel-3
SAR ESA altimeter L2 Hydro-Cryo Thematic data products, over inland waters, sea ice, and land ice areas.

Important activity for the Copernicus Sentinel-3 mission for which ESA oversees the S3 Hydrology and Cryosphere Ground Segment operations.

The project’s aim to ensure the successful operational provision of FRM ultimately contributes to the broader goals of S3 mission in providing accurate

and reliable Earth observation data.

It will pave the way for other future altimetry missions such as CRISTAL and S3 Next-Generation Topography, as well as for potential synergies with the
Copernicus CIMR expansion mission.

Land Ice

Inland Waters Sea Ice

Operational FRMs

@entify the ideal set-up for FRM validation \

Requirement of at least 2 measurands over sea ice (sea ice
thickness, sea ice freeboard, Ku-band radar freeboard, Ka-
band radar freeboard, snow depth, total thickness, sea ice
draft)

8 super sites for a total
of 24 micro stations

fest station in the Alps (2024)

Test fixed station deployed at Col du Lautaret in\
the Alps from December 17, 2023 to April 30,
2024
Explore R&D to provide remaining measurands
(i) Drone equipped with laser and snow radar; (ii)
thermistor-string drifting buoy with snow radars (24 GHz

and 120 GHz) on top to identify the air-snow and snow-
ice interfaces

Test the overall measurement concept

Verify the station’s operation under harsh
weather and low temperatures

vorteX-io
Micro-station V2.1

Lightweighted
altimeter Develop processing chain to provide QC FRM data

comparable to Sentinel-3 L2 product

(i) Include processing-methodologies currently applied by

the community (e.g., gridding); (ii) explore new processing

methods relevant for L2 validation (e.g., tracking along

orbits); (iii) implement conversions between measurands

(if 2 or more are available) and estimation + propagation

Quncertainties /

Assess overall power consumption

Evaluate communication capabilities and ability
to deliver FRM data

863 opportunity sites

~

Estimate the precision of altitude measurement

The FRM computation

Sentinel-3

Complexity level 0
+ Opportunity sites

Slope estimation or
measurement

is different for all the
super sites and
opportunity sites

Complexity level 1

Complexity level 2

Complexity level 3

\

Computation of lag time

]

Multiple surface topography
measurements

_/

Site complexity level
is defined by distance
between satellite
ground track and in-
situ sensor and river
characteristics

Adjustable processing
chain depending on
the complexity level

FRM processing flow diagram
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St3TART
Sentinel-3 Data Hub

Data flow diagram from raw data (Level-0) to Sentinel-3 FRM (Level-3) measurand to be added to the FRM Data Hub
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Location #2 offers better sampli
\quality

‘ SAMBA transect
ﬁ Potential locations for in-situ stations
S3A ascending / S3A descending (AMPLI locations
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S3A-S3B analysis over 3 Antarctic sites
Identification optimal sites for stations

ng & data
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Comparability FRM vs Sentinel-3 hydro products /Kinematic GNSS campaigns — Svalbard (2024)

FRMs and Sentinel-3 measurements over time: Trébes

10 S53A AMPLI profile 20240307 1 53B AMPLI profile 20240305 10 S3B AMPLI profile 20240227
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Comparability FRM vs satellite
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Operational central
repository for FRM
measurements

Aim to federate the
Cal/Val community

Free & openly
accessible

Unified data format:

“a) St3TART - FRM DATA HUB for Sentinel-3 Land Altimetry
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Comparison of AWI IceBird FRM data against S3 TDP at 25-km segments for the derived Ku-band radar freeboard of AWI (using total
thickness and snow depth as input) and the measurands provided in the L2 processing of S3 (LAND_SI)
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Additional
Information

General

. Time Series
Information

General Information

Some information about the selected site.

Title Water Height Measurement at
esslingen-am-neckar-1138

Dataset Name IW_GER_NEC_esslingen-am-
neckar-1138_20230315T1002

31_20250506T100231

Summary Fiducial Reference
Measurement generated for

the St3TART project

Provider vortex-io

Site (Type) esslingen-am-neckar-1138

(Virtual Site)

Annual monitoring of glacier ;

mass balance

29 April — 10 May 2024

>500 km GNSS survey

Relocated data from AMPLI

(CLS/J.Aublanc)

Selected AMPLI tracks
direct GNSS validation

for

Interested in joining the
St3TART-FO activities?
Check out our AO calls!
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FRM Collaborative Campaigns

Through Announcement of
Opportunities (AOs)

Dedicated budget for
campaigns

Connection with external
partners to leverage expertise &
resources

Satellite SENTINEL_3A

KAZAKH

NetCDF with specific B
attributes

AOs published https://sentinel3-
st3tart.noveltis.fr/tender-list/

Geographic Area NECKAR, Germany

UZBEKISTE
TURKMENISTAN

Date Start 2023-03-15

Gpain

Date End 2025-05-06
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MOROCCO Version V1.0

Jupyter Hub hosting
workflow data scrips
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FRM Data Hub

Tenders

https://frm-datahub.noveltis.fr/ o

Publications

Useful Links

: (1)Data Visualisation & Access; (2) Download options; (3) Data
Submission and (4) Toolbox Access

Login/Register
Restricted Area

Contact us

If you are interested in St3TART-FO, please reach out to us through the project website contact form: https://sentinel3-st3tart.noveltis.fr/contact/ |
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