
Within the framework of the EuroArgo-RISE and NAOS projects, an experiment was carried out to assess the performance of the new generation of Argo sensors: SBE61 and SBE41CP from Sea-Bird Scientific and the 
Concerto-3 CTD from RBR. All sensors were integrated simultaneously on Deep-Argo floats, allowing synchronization and comparison of in situ measurements. Throughout 2020 and early 2022, a total of two 3-headed 
floats (SBE4CP, SBE61 and RBR Concerto-3) and two 2-headed floats (SBE61 and RBR Concerto-3) were deployed in the Canary basin. Results from the 3-headed floats are presented in this poster. The pressure differ-
ence between the sensors vary as function of pressure. It increases from 0 at the sea surface to +/-5 dbar, except when comparing the SBE61 and RBR sensor. In that case the pressure difference reaches almost  10 dbar, 
which lies outside sensor accuracy. Temperature sensors differences lie within sensor accuracy (+/- 0.002°C) and are stable over time. Salinity data of the three sensors are compared to ship-based calibrated casts acquired 
at float deployment. Salinity data of the three sensors need to be corrected of pressure dependent bias (the so-called CPcor correction term) and a conductivity gain (M). Once corrected, excellent agreement with the 
ship-based reference  profile is provided.  

Studying the effects of the deep ocean in terms of heat accumulation, fresh water, and sea level change re-
quires measurements with the same accuracy as those made from oceanographic vessels: 3 dbar for depth, 
0.001 degrees celsius for temperature and 0.002 units for salinity. The 3-headed floats were designed 
as an intercomparison platform to evaluate the three sensors that could equip the global Deep - Argo fleet 
in the coming years.
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The objectives of the experiment were de-
veloped in two stages. The first one was to 
determine the consistency of data acquisi-
tion between the SBE41, SBE61 and RBR 
sensors and the second stage was to deter-
mine the long-term stability of the sensors. 
The transition to the second stage was 
made by reprogramming the float through 
the Iridium communication system. The 
floats were continuously monitored, to the 
point of changing their settings in real time. 
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Figure 1. (a) Diagram of the sensors placed on the Deep Argo float. (b) Sensor assembly: (1) The reinforced SBE41 on its cap as a reference, considered as the standard Argo float CTD. (2) 
The SBE61 on one flank, considered as an upgraded version of the SBE41 designed for the deep ocean, (3) And the new RBR Concerto sensor on the other flank, also designed for the 

deep ocean. (c) Configuration parameters for both stages.

To avoid possible imbalances in the alignment of the sensors due to their position in both floats, an on 
shore - offset correction of the pressure data for the sensors located on both sides (SBE41CP and RBR) 
was performed. Pressure data was aligned to the position of the sensor on the top tap (SBE61) and it was 
also corrected to match with the pressure level at which the temperature and salinity measurements were 
collected. The pressure difference between the sensors exhibit a non-linear pressure dependent pattern. 
The absolute value of the difference increases from 0 to about 5 dbar, except when comparing the SBE61 
and RBR sensor on the second float . For this float, the pressure difference reaches about 10 dbar at 
4000 dbar and lies outside sensor accuracies. The difference remains stable over the cycle and does not 
vary by more than +/- 1 dbar. 
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Salinity was evaluated from a careful perspective, since it is a critical variable in terms of accuracy require-
ments. The effect of pressure on the conductivity sensor was taken into account through the CPcorr   
(Correction term for Pressure effects on conductivity) factor. After data processing, the differences in sa-
linity from the three sensors of both floats with respect to the ship's reference CTD were minimal. The 
standards values for the new CPcor coefficients were-13.5e-08 for the SBE41 sensor and -11.5e-08 for 
the SBE61. For the RBR sensor, correction was provided by the manufacturer and salinity difference lies 
within sensor accuracy. 
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ship-based reference 

profile. 

The RBR sensor on the NAOS float exhibits a much larger pressure response compared to the 
SBE sensors. The bias varies between -0.012 at 2000m to -0.028 at 4000 dbar. RBR sensor        
suffered some hiccups, however the issue has been resolved and the data will be analyzed with floats de-
ployed in 2022.
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NAOS
FLOAT

SBE41-SBE61
SURFACE: -0.005
1000 M: -0.012
4000 M: constant 

EA RISE
FLOAT

SBE41-SBE61
SURFACE: -0.002
1000 M: 0
4000 M: constant 

NAOS
FLOAT

SBE41-SBE61
SURFACE: 0.005
1000 to 4000 M: <0.001 

EA RISE
FLOAT

SBE41-SBE61
SURFACE: 0 to -0.002
1000 to 4000 M: <0.002 
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Fig 2. Configuration scheme of a standar Core Argo float and a Deep Argo float.

salinity ref. cast comparison (SBE)

sensors intercomparisonsalinity

C

The temperature values collected by all three sensors of both floats were within the accuracy of the 
sensor. The pressure difference varies with depth and values are outside the expected sensor accuracy  
when comparing the RBR and SBE61 sensors. On the other hand, the salinity data agrees with the        
reference data after correction. More data is needed to investigate the long-term stability of sensors and 
the behavior of the RBR sensor. These tests are planned to be carried out alongside the two deployed 
2-headed and 3-headed floats in March 2022. These results highlight the need to carry out experiments 
to test new technologies and help manufacturers identify issues.
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Figure 5. Due to technical problems in the EA RISE float, only graphs from the 
NAOS float are presented next.: (a) Pressure corrected for NAOS float. (b) Tem-
perature differences for NAOS float.. (c) Raw salinity diferences for NAOS float. 
(d) Corrected salinity diferences for NAOS float. (e) Temporal evolution of tem-
perature diferences for NAOS float at four different depths. (f) Temporal evolu-
tion of salinity diferences for NAOS float at two diferent depths ranges. 
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