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Abstract 

Hydrographic data from three research cruises, occupying the GoodHope line in the Atlantic 

sector of the Southern Ocean, are used to identify and quantify Expendable 

Bathythermograph (XBT) temperature biases. A set of 148 collocated XBT and CTD 

stations, separated by a maximum distance of <12.5 nm and <10 h, are used in this study. A 

subset of these comparisons is also investigated. This subset consists of 24 simultaneous pairs 

where the XBT and CTD stations are within 2.5 nm and 2 h of one another. These 

simultaneous pairs are extremely rare in XBT bias experiments and provide data set to assess, 

in deeper detail, the behaviour of the bias. The net bias, which is a product of both the depth 

offset and the pure thermal bias, is investigated with depth per frontal zone for both the 

collocated and simultaneous comparisons and found to be on the whole positive, meaning 

warmer XBT readings compared to the CTD values at each depth. The total mean bias for all 

collocated pairs was found to be 0.101±0.024 °C, and for the simultaneous subset the net bias 

had a mean value of 0.130±0.064 °C. An investigation into the magnitude of the depth offset 

was also undertaken, exposing generally positive depth biases, thereby indicating an 

overestimation of depth by the fall rate equation. A sizeable variation in bias between frontal 

zones is observed, along with an expected increase of net bias in regions of steeper 

temperature gradient. The contribution of the pure thermal bias is explored and found to be 

comparatively small yet still sizeable (mean bias=0.053±0.063 °C). Results found in this 

study further support the hypothesis of the regional dependence of the XBT fall rate on water 

temperature, and thus water viscosity. In addition, results obtained here highlight the need to 

develop an XBT bias correction scheme specifically appropriate to the Southern Ocean. 


