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Figure S1: Number of profile observations along each transect for XBT and Argo data, taking 

into account the different times (y-axis) and distances (x-axis) of the sampling box averages. 

These panels are used to construct the sampling trade-off plots in Fig. 3. The panels are for (a) 

AX07, (b) AX32, (c) AX10, (d) AX18, (e) AX97, and (f) AX25.  
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Figure S2: Mean zonal geostrophic velocity (m/s) across the AX25 transect relative to the 

annual mean Argo drifting velocity at ~1000 m, calculated from XBT (left panels) and Argo 

(right panels) data. Velocities are calculated from T-S fields mapped at a 30-day temporal 

resolution and spatial resolution of (a) 0.25 º, (b) 0.5 º, (c) 1 º, and (d) 3º. Stippling indicates the 

regions where the velocity values are significant. Panel (a) shows the definition and mean 
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location of the fronts: Southern Boundary (SBdy), Southern ACC Front (SACCF), Antarctic 

Polar Front (ACF), Sub-Antarctic front (SAF), Subtropical Front and Agulhas Current 

retroflection (STF & ACR), and Agulhas Current (AC). 

 

Text S2: Agulhas Current and Antarctic Circumpolar Current fronts 

The Agulhas Current and ACC fronts have been studied previously using the AX25 

transect (Swart et al. 2008; Domingues et al. 2014). These frontal systems have strong 

temperature and velocity signatures distributed in narrow jets in the Southern Ocean. The results 

from XBT and Argo (Fig. S2) are consistent with the results presented for the Gulf Stream and 

Brazil Current; therefore, they are only briefly discussed here. According to the previous 

definition (Swart et al. 2008) we can identify five fronts (see Fig. S2 caption for definition) with 

eastward velocities, including the Agulhas Current, which is a boundary current flowing east. 

The significance level for the mean velocity field (stippled regions in Figure S2) is calculated as 

ΔR/ΔT, which ΔR and ΔT defined by the mapping parameters. Using the mean velocity fields, 

these fronts can be identified using XBT data at a spatial resolution of 1º or higher, but not easily 

observed using Argo data. Although their transport is underestimated, Argo has great value in 

identifying oceanic fronts from T-S definitions and in filling the seasonal gap of XBT 

observations, which are mostly taken during the summer. 
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