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“Why is the vertically integrated vorticity balance important for
understanding ocean circulation?”

The vertically integrated vorticity balance is important in the ocean because it reveals the dominant
forces driving large-scale circulation and helps identify where wind forcing, bottom friction, topography,
and nonlinear effects control the flow.
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The motivation for performing the vertically integrated vorticity balance using ECCOv4r5
is to diagnose the dynamical drivers of large-scale ocean circulation with a data-
constrained, physically consistent estimate.

Approach

e Monthly average ECCOv4 outputs
e Use the ECCO python tool (ECCOv4-py) to compute horizontal gradients of velocity and vertical
integration.



Complete vorticity budget of the depth-integrated flow
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At mid-latitudes, ocean circulation is primarily driven by wind stress, according to the Sverdrup balance.
At high latitudes, ocean circulation is driven by wind stress, topography, and dissipation
In the equatorial zone, ocean circulation is driven by wind stress, advection, and dissipation.
Western boundary circulation are influenced by contributions from dissipation and topographic effects.
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Seasonality of Vorticity Budget in the
Eastern Boundary Upwelling Systems
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Eastern Boundary Upwelling Systems (EBUS) are vital for marine productivity, global carbon cycling,
and climate regulation.
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In EBUS, wind stress is the primary driver of
ocean circulation.

Circulation is strong in the California and
Benguela systems, while it is weaker in the
Peru—Chile and Canary systems.

In California and Benguela, both topographic
effects and dissipation also play an
important role.

In Peru—Chile and Canary systems,
topography term is the dominant secondary
contributor.
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Main challenge:
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Project reflections

correct database!! (for the budget clousure)

Learning during the summer school: usage of EMU tools (*)

Skills acquired:

How we continue
the project?

deepening of understanding of ECCOv4r5 ocean dynamics

Global map of leading vorticity balances
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Global map of leading vorticity balances > 500km
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