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Comparing two decompositions of temperature anomalies in T-S space reveals:
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1) the mechanisms responsible for Spice (along-isopycnals) and Heave (along T-S curve) warming
thermohaline coordinates
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2500 08 205 205 & 0 NACN LN 605 405 208 & 20 N A0 NEON B80S 405 208 & 20N 40°N 60N * Redistributed convective warming at 60°N/S (red) due to reduced convection.
* Redistributed mixed layer warming at 45°S (red) due to shifting of westerlies. e Spice warming captures most of the North Atlantic Excess warming (due to
« Equatorward of 50°, Heave warms as in Excess and Redistribution (~400 m in * Excess warming through isopycnal mixing (blue) around 40-50°S advection and isopycnal mixing) and most of the shallow Excess warming of the
the Tropics). * Reduced overturning circulation > Redistributed advective (green) warming in Southern Ocean (due to isopycnal mixing).
* North of 30°N in the Atlantic, most Excess warming is in Spice and most tropical Pacific.
Redistribution cooling is in Heave. * Reduced AMOC: Redistributed Advective (Green) Cooling (Warming) in * Because Spice and Heave depend only on T and S, our study suggests a method to
* In the Southern Ocean (South of 45°S), most warming is in Spice. Subpolar (Subtropical) North Atlantic. detect Excess warming in observations.

This research was supported by NERC under the TICTOC grant NE/PO19293/1.



