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Supplementary Figure 1 Latitudinal variations of a) measured SST, b) SSS from SURVOSTRAL for years 2005 to 2019. Black curve represents the latitudinal mean of all years.
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Supplementary Figure 2 Evolution of the STF position through time. The black line (and associated black dots) represents the evolution of the mean STF position for each year during summer, determined by the strong SSS gradient observed in SURVOSTRAL SSS data. Grey crosses are the associated position of the STF for each cruise when two cruises are available the same year. The orange line (and associated orange dots) is the evolution of the mean STF position for each year during summer determined by the 13°C isotherm using SURVOSTRAL SST data. Light orange crosses are the associated position of the STF for each cruise when two cruises are available the same year. Trends of STF migration are presented for each method. The trends do not consider year 2018 because of the high variability of the STF position between the two cruises and the difficulty to assess the exact position of the STF using both methods. While the 13°C isotherm is often used to determine the position of the STF, its signature is lost more rapidly than SSS because of air-sea interactions. Here we determine the position of the STF using both the 13°C isotherm and the SSS gradient from SURVOSTRAL dataset. Both methods show a southward migration of the STF with time, with a stronger signature in SSS (0.12 ± 0.04 °lat y-1) than in SST (0.04 ± 0.04 °lat y-1). 
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