
Sea Surface Temperature 
Sensors for Australian Vessels

Comparisons with sea surface temperature (SST) observations from satellites indicate that the 

IMOS ship SST data streams from the calibrated SBE48 and SBE38 sensors provide SST data in 

the top few metres of the ocean (‘SSTdepth’) with comparable errors to those available from drifting 

buoys. It was therefore concluded that that these IMOS ship SST data will benefit the validation of 

satellite SST products, and validation of ocean models, over regions lacking in buoy observations 

such as coastal areas and the Southern Ocean.

Although the SSTdepth measurements from ships can be used for validation of remotely sensed 

SST measurements, this application is limited by the thermal stratification of the top few metres of 

the ocean, particularly in regions of high solar insolation and low winds.  

In October 2014, an Infra-red Autonomous Radiometer (ISAR) was installed on the RV Investigator, 

and has supplied 1 minute averaged observations of ‘skin’ SSTs in the top 10 to 20 microns of the 

ocean (‘SSTskin’), the same depth sampled by infra-red radiometers on satellites.

The benefits of sustaining these SSTdepth and SSTskin data streams from ships are:

• Improved validation of satellite SST and ocean models, particularly over coastal regions where 

other in situ SST data are lacking

• Enhanced input into operational SST analyses, particularly over data sparse areas such as 

cloudy coastal regions

• Significantly improved accuracy of ship SST over the Australian region input into long-term, 

global in situ SST data sets.

• TThe SST radiometer on RV Investigator provides the first ever sustained data stream in the 

Southern Hemisphere of in situ skin SST, traceable to NIST temperature standards and capable 

of validating satellite SST to climate quality.

• For further information on the IMOS ship SST sensors and datasets please see Beggs et al. 

(2017).

Technical summary

Instrumentation

http://imos.org.au/fileadmin/user_upload/shared/SOOP/SST_2016/Beggs_IMOS_Ship_SST_for_Satellite_SST_Validation_2017_11Jul2017.pdf
http://imos.org.au/fileadmin/user_upload/shared/SOOP/SST_2016/Beggs_IMOS_Ship_SST_for_Satellite_SST_Validation_2017_11Jul2017.pdf
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The Sea-Bird Electronics SBE 48 sensor is a high-accuracy temperature recorder with non-volatile 

memory, designed for shipboard determination of sea surface temperature. Mounted with magnets 

just below the water line, the SBE 48’s temperature sensor is in contact with the inside of the ship’s 

hull.

Two SBE 48 hull-contact temperature sensors were tested in the Bureau of Meteorology sensor 

calibration lab during 2008 and two installed on the RV Southern Surveyor and RV Cape 

Ferguson for comparison tests with the SBE 3 and SBE 38 calibrated thermistors installed in the 

thermosalinograph water intakes on both vessels. Refer to Beggs et al. (2012) for further details.  

Both studies indicate that the SBE 48 is capable of providing ship SST observations of sufficient 

accuracy for satellite SST validation.  If the SBE 48 has good thermal contact with the hull, is positioned 

well below the water line away from on-ship heat sources, and the sensor and surrounding hull is 

sufficiently insulated from the interior ship’s atmosphere, the hull-contact sensor should provide a 

bulk sea surface temperature measurement approaching the accuracy of Sea-Bird Electronics SBE 

3 and SBE 38 water intake temperatures. Sea-Bird Electronics quotes the initial accuracy of the 

SBE 48 as ±0.002°C and the SBE 3 and SBE 38 as ±0.001°C.
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Sea-Bird Electronics SBE 48 sensor

http://imos.org.au/fileadmin/user_upload/shared/SOOP/SST_2016/beggs_etal2012.pdf
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The infrared SST autonomous radiometer (ISAR) is a self-calibrating instrument measuring in situ 

SST skin accurate to 0.1°C rmse.  The ISAR is capable of continuous deployment for up to 3 months 

aboard volunteer observing ships in all weather conditions while maintaining accurate calibration. 

For details regarding the RV Investigator ISAR deployment and data stream please see Beggs et 

al. (2017).
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ISAR instrument as installed on RV Investigator, view from above at 

sea.
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