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Revealing mechanisms ABSIRACT

The North Atlantic Ocean is key to climate through its role in

Of c h a n g e i n th e Atla nti c heat transport and storage, but the response of the

circulation’s drivers to a changing climate is poorly

M e ri d io n al Ove rtu rn i n g constrained. Climate models show that the circulation is

weakening, and here the cause is revealed addressing the

C i rc u I at i o n u n d e r g I O ba I fundamental question regarding the existence of dynamical

< coherent regions and the associated mechanisms. Using the
h eatl n g transparent machine learning method Tracking global
Heating with Ocean Regimes (THOR), dynamical regimes
are identified and tied to distinct currents and mechanisms
such as the formation of deep water masses, and the location
. of the Gulf Stream and the Trans-Atlantic Current. Drivers of
Mal ke SO nn ewal d the circulation are identified using the two-dimensional fields
depth, dynamic sea level and wind stress. Moving beyond a
black box approach, THOR is engineered to reveal its source
of predictive skill. A labeled dataset is engineered by an
Princeton Univer. Slty explicitly interpretable equation transform and k-means

application to ocean model data, allowing theoretical

inference. A multilayer perceptron is then trained, explaining
its skill using relevance maps and theory. With abrupt CO2
Date: Tuesday 16 February 2021 quadrupling, the circulation weakens due to a shift in deep
Time: 11am — 12pm water formation areas and a-nc?rthward shift of tth Gulf
stream and an eastwards shift in the Trans-Atlantic Current. If
For Zoom information, please contact CO2 is increased 1% yearly, similar but weaker patterns
Tracy Baker tbaker@ucar.edu emerge. THOR is scalable and applicable to a range of
models, needing only commonly available fields, and could

: ; P s accelerate model analysis ‘and facilitate process oriented
For live stream information, visit the _ _
intercomparisons.
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