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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 higher quality in 
s itu data for the  calibration/validation of the 
sentinel 3 radiometers

Rationale: towards FRM
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The Sea Surface Temperature: Remote Vs In Situ
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Origin: ESA FRM4STS

1. Invest igat ion of  requirements for  Satel l i te Sur face 
Temperature cal ibrat ion requirements

2. Work package dedicated to ocean sur face data ( led by 
D.Meldrum)

3. Recommendation formulated on improvements needed to 
Sur face Veloci ty  Prof i l ing  (SVP) buoy array

4. the output repor t  ‘Towards SI  t raceabi l i ty  for  non - recoverable 
SST FRM instruments’
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1. Deploy sensors with higher sensit iv i ty and reduced response t ime 

2. Use the highest GNSS posi t ioning accuracy

3. Include 2 sensors for  Dual  temperature measurement

4. Use of  the Bennet/Hoge -2 equat ion to conver t  resistance to 
temperature 

5. Include temperature depth measurement though the use of  an HP 
sensor

6. Use Higher sampl ing frequency (1 second)

7. Improve the metrology  procedure for  sensor cal ibrat ion and 
ver i f ication 

8. Improve metadata traceabi l i ty and storage

TRUSTED: mission brief
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SC40 SVP-BRST – Acquisition description 

New Platform: SVP-BRST Design

Design based on the SVP-B:

- DBCP compliant

- 4 sensors: P, SST, HRSST, HP

- GNSS positioning

- Iridium modem
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Metrology: quantification of uncertainties

Uncertainty budget of MoSens
calibration

N° 4656 (mK) N° 4658 (mK)

Reference temperature (utref) 0.9 0.9
Bath stability (uBath) 0.3 0.3
MoSens reproducibility (S) 1.7 0.9
MoSens repeatability (Srep) 0.3 0.3
Expended uncertainty (UC) 4.0 2.8

𝑈𝐶 = 2 𝑢𝑡𝑟𝑒𝑓
2 + (𝑆𝑟𝑒𝑝+𝑢𝑏𝑎𝑡 ℎ)² + 𝑆

2  

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 two steps:

- MoSens HRSST Sensors Calibration with an uncertainty 
budget.

- Verification within the buoys with a final uncertainty 
budget.
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Metrology: Post Deployment Calibration

- 3 buoys recovered:
- 1 onshore Iceland (damaged)

- 1 east of Iceland ( intact)

- 1 moored in the North Sea

- Quantification of the temperature sensor’s drift:

 4 mK/year

Tref standard uncertainty : 0.001 °C

Bath stability standard uncertainty : : 0.000 °C

Reproducibility buoy n° 025 : 0.006 °C

Repeatability buoy n° 025 : 0.001 °C

Verification expanded uncertainty: 0.012 °C

Tref standard uncertainty : 0.001 °C

Bath stability standard uncertainty : : 0.000 °C

Reproducibility buoy n° 017 : 0.005 °C

Repeatability buoy n° 017 : 0.001 °C

Verification expanded uncertainty: 0.011 °C

7th S3VTM7th S3VTM
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Metrology:  traceability Diagram & engagement
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- Uncertainty diagram

- Metrology procedure approval
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World Wide Deployments

- 153 buoys deployed to date:

- 138 LF buoys deployed

- 14 HF buoys deployed

- longest deployment: 720 days

- Maximum of 70 at sea simultaneously

- Batch 4 delivered end of September

- Ongoing Deployments

7th S3VTM
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Metadata (OceanOps)
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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
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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

7th S3VTM
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IST platform specifications
  

           
           

       
          

        
      
    
    

                    

          

             
                  
               

                            
                           
           
                          
                          

           

    
                                     
                                       

                                

          

           
                  
              

                        
                            

        

    

                                             
                                            
                                    
                                            

                               

          

           
                 

                  

                          
                           
                         
                             
                          

                  

   

                                            
                                 

                            

                            
                       

            
        

                     
                                   
                                         

                                       

          
                

          

                           
                             
                     

                

   

                                        
      
                                            

                                    

          
                

                 

                        
                            
                         
                           
                       
                   

           

    
        

         

                                  
                                  

       

          

                
                
       

           

                       
                           
                

           

   

                                 
           
                         
                                       

         

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

- Collect requirements

- Science

- Manufacturing & procurement

- Metrology

- Deployment

- Analyse requirements

- Produce specification document

- Start design process (2023)

7th S3VTM
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IST FRM in TRUSTED
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Thank You

Contacts: 

mlucas@groupcls.com


