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Fully coupled: 
Anomalous surface
Interaction is driven by
atmospheric 
perturbation and
Ocean circulation 
changes

Partially coupled 
(atmosphere-
driven: 
Anomalous 
surface
Interaction is
driven by
atmospheric 
perturbation only



Ocean heat uptake (OHU) and SST 
decomposition

Atmosphere driven 
OHU: Equatorial heat 
uptake, Southern 
Ocean heat uptake

Atmosphere-driven 
component features: 
Warmer Northern 
Hemisphere-amplified 
pattern; Non evolving; 
Similar pattern to a slab 
ocean simulation

Ocean-driven component 
features: Cooler global 
surface and Northern 
Hemisphere cooling 
(Warming hole); El-Nino-like 
tropical warming; evolving 
pattern

Full coupled SST 
response features: 
Evolving, North Atlantic 
warming hole, El-Nino-
like tropical warming
Southern ocean warming

Ocean-driven OHU: Tropical heat 
loss; Northern Hemisphere heat 
gain; evolving component
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