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▪ Higher quality  data needed to enable f iner 
scientif ic investigations 

▪ To improve satell ite data quality :

➢ Better instruments

➢ Higher quality   in s itu data for calibration 
and validation purposes

• Copernicus: set up the TRUSTED  project 
overseen by Eumetsat to get h igher quality  in  
situ data for the  calibration/validation of  the 
sentinel 3 radiometers

Rationale: towards FRM



The Sea Surface Temperature: Remote Vs In Situ



The TRUSTED Project

▪ Began in 2018

▪ New sensor by nke: mosens

▪ New buoy designs: SVP-BRST

▪ 227 Buoys built

▪ 183 buoys deployed, 28 active

▪ Data available on Coriolis

▪ https://www.coriolis.eu.org/Data-

Products/Data-selection Trusted Buoy Deployment Locations



Metrology friendly instrument

Sensor: nke instrumentation mosens :

- removable

- Self-contained (with own electronics)

- Choice of conversion function

- User interface to adjust coefficient

- Temperature & Hydrostatic pressure 

Platform:  nke SVP-BRST drifting buoy :

- 4 sensors:

- P, SST, TRST,HP

- GNSS module for HR localisation

- Iridium modem



Metrology procedure

Uncertainty budget of HRSST 
measurements

N° Y17-07 (mK) N° Y18-24 (mK)

Reference temperature (utref) 0.9 0.9

Bath stability  (uBath) 0.3 0.3

Buoy HRSST reproducibility (S) 2.5 3.4

Buoy HRSST repeatability (Srep) 0.5 0.5

Expended uncertainty (UC) 5.5 7.2

- A calibration in 3 steps:

- MoSens TRST Sensors Calibration with an uncertainty 
budget.

- Verification within the buoys with a final uncertainty 
budget.

- Post deployment calibration

Estimated drift  4-6 mK/year



AMT 29 Comparison

Tank on scientific flow through system (3 l/s)

- HART 1504 with Thermometrics 225

- HRSST drifter probe 1

- HRSST drifter probe 2

- NOSS sensor 

- Thermistor 

Data logged every second 

18/10 – 22/11/2019
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FOM: Improving Procedures: Uncertainty Diagram

Collaboration with NMI’s to determine the origin of uncertainties

Diagram elaborated with the help of Emma Woolliams, (NPL, UK)  as well as 

Carmen Garcia Izquierdo (CEM, ES) & Andrea Merlone (INRM, IT)
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Data Quality Control   S. Pere presentation

DATA QC performed by Meteo France:

▪ In real time

▪ Multi model

▪ Data sent to GTS for use by 
NWP centers

▪ Archived  via Oceanops

Black list on 30 days monitoring



Centralised WMO accredited management centre : Oceanops

Record all event in buoys life cycle:

▪ Manufacturer, batch etc

▪ Deployment location, vessel

▪ Sensor info (calibration doc)

▪ QC information: automatic 

▪ Program info (owner etc) 

And share with community and Coriolis GDAC

Metadata Archiving



SST FRM in TRUSTED

FRM

Hardware

Low Response Time

Modular Design

High precision

Procedures

Calibration

Verification

Re-Calibration

QC

Deployment 

Data Management 

Archiving

Acessibility

Real Time metadata update

Documentation

Uncertainty Diagram

QC process

Calibration procedure

Sensor specification



IST data Gap

https://www.sams-enterprise.com/services/autonomous-ice-measurement/

- Lack of observation in sea-ice

- Harsh condition

- sea-ice in situ measurements critical for 

developing and validating new operational 

Copernicus Sentinel-3 sea-ice Surface 

Temperature products

- Snow effect is a big obstacle (1m thermistor pole)

- What can be done to bring down the cost to 

increase sampling



Ice Surface Temperature Sensor

- specifications drawn up in 2022

- finalized early 2023

- mechanical housing defined in July 2023

- electronics hardware ready in September  2023

- Delivery in  December 2023

Very challenging (down to -50°C)

issue of snow accumulation.

16 independent sensors (3 cm) which can be independently calibrated

Platform based on the SVP-BRST to be developed this year

Production in 2025 (if funding secured)



Thank You

Contacts: 

mlucas@groupcls.com
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