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Overview

▪ IR measurements in Southampton 

▪ ISAR

⚫ The early days 

⚫ Design evolution

⚫ Calibration system

▪ Deployments 

⚫ The early days

⚫ Bay of Biscay and English Channel

⚫ Other deployments and projects 

▪ Inter-comparisons

▪ Summary 

17 September 2020
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A bit of history 

▪ AMT 3 (1996) 
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A bit of history 

▪ AMT 5 (1997)

⚫ SOSSTR

⚫ The ship of 
opportunity sea 
surface temperature 
radiometer
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A bit of history 

▪ AMT 7 (1998)

⚫ SOSSTR

⚫ The ship of opportunity sea 
surface temperature radiometer

⚫ SISTeR

⚫ Scanning Infrared Sea Surface 
Temperature Radiometer 
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A bit of history 

▪ SUDOFEX (1997)

⚫ SOOSR

⚫ The ship of 
opportunity sea 
surface  radiometer
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ISAR

▪ Infrared Sea 
surface 
temperature 
Autonomous 
Radiometer 
(1999)

▪ CASOTS – The 
combined action 
for the study of 
the ocean 
thermal skin 
(1999) 
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ISAR

Donlon, C., Robinson, I., Reynolds, M., Wimmer, W., Fisher, G., Edwards, R. and 

Nightingale, T. (2008), ‘An infrared sea surface temperature autonomous 

radiometer (ISAR) for deployment aboard volunteer observing ships (VOS)’, 

J. Atmos. Oceanic Technol. 25, 93–113.

▪ Infrared Sea surface temperature Autonomous Radiometer 
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The early days 
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The early days 
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The early days 
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Design evolutions 
▪ Electronics 

⚫ Rev A-C (2000 – 2006, SN 1-5)

⚫ Motorola 68000

⚫ Rev D (2007 – 2014, SN 6-12, 2 
retrofitted)

⚫ Intel Xscale on PC104

⚫ Rev E  (2015 – now, SN13 -22, 7 
& 12 retrofitted)

⚫ Raspberry Pi CM3/4 module

⚫  
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Design evolutions 
▪ Hardware 

⚫ Changes in BB design – removal 
of bushes

⚫ Shutter drive 

⚫  
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Design evolutions 
▪ Software 

⚫ ISAR 5C 

⚫ Onboard C – 18 versions 

⚫ Post-processing IDL, later python

⚫ ISAR 5D

⚫ Onboard C – 14 versions 

⚫ Post-processing python 

⚫ ISAR 5E

⚫ Onbaord 

⚫ C for SAME54 – 6 versions 

⚫ Python for Raspberry Pi – 11 versions 

⚫ Post-processing python

⚫ Python post processor 

⚫ Unified processor for all ISAR – 30 versions 
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CASOTS 
▪ Mk 1(1999)

Donlon, Craig; Nightingale, Timothy; Fiedler, Lars; 

Fisher, Gina; Baldwin, D.; Robinson, I.S.. (1999). The 

Calibration and Intercalibration of Sea-Going 

Infrared Radiometer Systems Using a Low Cost 

Blackbody Cavity. Journal of Atmospheric and 

Oceanic Technology - J ATMOS OCEAN TECHNOL. 

16. 



ships4SST ISFRN workshop – Experiences, ISAR UoS 22. April 2024 Page 16

CASOTS 
▪ Mk 2 (2005)

Donlon, Craig J., Wimmer, W., Robinson, I., 

Fisher, G., Ferlet, M., Nightingale, T. and Bras, B. 

(2014) A Second-Generation Blackbody 

System for the Calibration and Verification of 

Seagoing Infrared Radiometers. Journal of 

Atmospheric and Oceanic Technology, 31 (5), 

1104-1127. 
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Deployments 

▪ Val-de-Loire 
(2002) 

▪ SOC (NOC,S) 
roof 
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ISAR installed on Pride of Bilbao

▪ 2004 - 2010

▪ Ancillary instrumentation;

▪ Anemometer

▪ Short- /Long wave Radiation

▪ Hull temperature (5m)

▪ Air temperature, Humidity

▪ FerryBox, CPR
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ISAR installed on Pride of Bilbao

▪ 2004 - 2010
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ISAR installed on Cap Finistere

▪ 2010 - 2012
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ISAR installed on Pont Aven

▪ 2012 - ongoing
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ISAR installed on Pont Aven

▪ 2012 - ongoing
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ISAR deployments 

27 February 2019 Page 23

▪ Bay of Biscay and English 
Channel

• 77 deployments 

• ~ 5700 days at sea

• ~ 1 million SST measurements

• ~ 200 SST /day

•   12 failures:

– 6 electronics issues, 

♦ 3 related to new electronics trails, 1 
thermistors 

– 4 shutter failures

– 2 configuration issues 

♦   
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ISAR deployments 
▪ Bay of Biscay and English 

Channel data
2024

2020

2017

2014

2011

2008

2005

2001
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ISAR deployments 

17 September 2020 Page 25

▪ AMT

• 4 cruises

⚫ 2016, 2017, 2018, 2019 

• 166 days 

• ~ 40 000 SST

• ~ 250 SST /day

• ISAR side by side 
comparison  
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ISAR deployments 
▪ AMT like

• DY151, June 2022

• Instruments only, some issues due to 
COVID protocols and instrument access 

•  
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ISAR deployments 

17 September 2020 Page 27

⚫ S/A Algoa / BENFLUX

⚫ December 2021 protocols and 
instrument access 
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ISAR deployments 
▪ QM2

• ISAR – SISTeR side by side  
inter-comparison 

⚫ 2015
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ISAR deployments 

17 September 2020

▪ FRM4STS – ICE

⚫ ISAR inter-comparison 

⚫ 2016, (2011)
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ISAR deployments 
▪ FRM4STS – Land

⚫ 2017
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Inter-comparisons 
▪ 2nd Miami 

⚫ 2001
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Inter-comparisons 
▪ 2.5 Miami 

⚫ 2006
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Inter-comparisons 
▪ 3nd Miami/NPL 

⚫ 2009
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Inter-comparisons 
▪ 3nd Miami/NPL 

⚫ 2009
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Inter-comparisons 
▪ 3nd Miami/NPL  

⚫ 2009
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Inter-comparisons 
▪ 4th FRM4STS – NPL

⚫ 2016
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Inter-comparisons 
▪ 4th FRM4STS – SST

⚫ 2016
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Inter-comparisons 
▪ 5th Inter-comparison - FRM5SST– NPL

⚫ 2022
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Inter-comparisons 

17 September 2020FRM4SST: ISFRN workshop – Experiences, ISAR UoS Page 39

▪ Inter-comparison  

⚫ SST

⚫ 2022

⚫ Boscombe
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ISAR deployments 
▪ EUMETSAT LWST 

⚫ Lake Constance 

⚫ ISAR – KT15 inter-comparison 

⚫ 01.09.2020-23.09.2020
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ISAR experience
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ISAR experience
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ISAR customers

▪ University of Miami 

▪ Ocean University China

▪ JAXA

▪ Royal Navy 

▪ Danish Metrological Institute

▪ WHOI

▪ CSIRO 

▪ Seoul National University 

▪ Vaisala (Australian Antarctic Division)

▪ National Ocean Technology Center of China

▪ MetNo
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Conclusion

▪ 20 years of near continuous operations 

• English Channel and Bay of Biscay

▪ Hugh amount of high quality FRM data 

▪ One of the longest SST skin data records 

• More than 1100000 SST measurements 

▪ Autonomous instrument, works in most environments

• However needs careful maintenance   

▪ Expansion to other areas – AMT, LWST, LST

▪ Protocols for installation 

• Instrumentation 

• Ship owners 

▪ Failures

• Design changes (shutter, mirror, electronics) 

• Improved maintenance and pre-deployment checks  
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