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Motivation

Evaluating ocean circulation in
tracer coordinates goes back to
the earliest days of
oceanography.

Properties such as temperature
and salinity tag ocean
watermasses.

These watermasses evolve in
response to boundary forcing
and ocean dynamics.
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Why use tracer
coordinates for
ocean model
diagnostics?

A watermass framework allows
process-level understanding
of ocean dynamics.

A powerful tool for
understanding ocean model
processes and biases, aiding
development.




Antarctic Bottom
Water response to
freshwater tforcing

AABW response diverges
between two models,
apparently associated with
interior ocean mixing
processes.

Tesdal et al. (2023) JGR-O
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Diagnostic of
numerical
MIXING

Accurate budgets in
temperature coordinates
reveal heat flux and watermass
transformation rates due to
numerical mixing.

Holmes et al. (2021) JAMES
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Potential for online remapping in MOM6

4z Initial state

Can the regrid-remap architecture of
MOM&6 be leveraged to perform accurate
online remapping to a coordinate defined

by any arbitrary tracer?

Griffies et al. (2020)

heat salt thickness

Diagnostic remapping already exists for z* and p 50 - |50 50

Strict requirement to be monotonically increasing with depth 100 Joo oof

What about tracers with non-monotonic and/or decreasing profiles? 150 /150 501 |\ native
Temperature 200{ 200 poo{ BN 2
Salinity 250 250 1 250 1 “
Oxygen 300{ 300 1 300 -
|deal Age 350 - 350 350 1




Online
remapping in
MOM6

Defining a matrix of weights

mapping source to target grids.




Evolution of watermasses in a vertical column subject to boundary forcing
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MOM6 has a number of interpolation schemes that impact interface depth, and
therefore layer thickness
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MOM6 has a number of interpolation schemes that impact interface depth, and
therefore layer thickness
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Watermass transformation in a downslope gravity flow
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Tracer budget
closure in
remapped
coordinates

Some diagnostics require
accurate tracer budget closure
within layers, e.g. heat budget
within temperature layers.

Problems persist in
implementing this, due to
timing of remapping relative
to timing of processes.

<> Code () Issues 31 11 Pullrequests 2 ) Discussions () Actions [ Projects [IJ wiki () Security |~ Insights

ensure consistent tendency diagnostics on diagnostic grids #215

$3Closed ) klindsay28 w o0 merge 15 commits into NCAR: de from k dsay28: J ) p

Q) Conversation 2 -0- Commits 16 F) Checks 0 [®) Files changed 35

@ klindsay28 commented on Apr 12, 2022 - edited ~ Collaborator = *+*

Because of the large extent of this PR, its summary is supplied externally. A high-level overview and description is

A breakdown of the PR's changes, which doesn't map cleanly to commits, is:

» introduce MOM_field_stack.F90 to maintain stacks of model fields

« add stack objects for tracer and diagnostic thickness previous values

« add diag_push_h and diag_drop_h subroutines to ease stack usage for native and diagnostics thicknesses
« add prep_tracer_tend and diagnose_tracer_tend subroutines to support tracer process tendencies

+ add post_data_tend for posting tendency diagnostics

+ yse stacks and new subroutines to compute thickness and tracer tendencies for following processes:
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Example: Watermass transformation in a downslope gravity flow
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Example: Watermass transformation in a downslope gravity flow
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Example: Watermass transformation in a downslope gravity flow
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Example: Watermass transformation in a downslope gravity flow

Temperature @ 96 hours
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O N g oln 9 WO rk * Implement rigorous budget closure for remapped
diagnostics in MOM&6 (Keith Lindsay'’s PR)

« Improve efficiency of weighted remapping and merge into
MOMé6 main branch

* Implement remapping to any tracer coordinate --- currently
only possible for temperature




Watermass transformation across © =0.5°C
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