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Goal of Task Force 5
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Target configuration: _
CAM%Wsc-camdev-L58-SE + MOM6 + SOOI R, TOUSTR. W |
CICE®6 -

=> Labrador sea froze in all of the initial R o

runs (001-012)
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« Too many changes at once made it
difficult to identify issues
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- New strategy: start from control and work towards current configuration by making one
modification per simulation, starting with what should matter the least
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Turned out to be an initialization issue

« Default initial sea ice condition (2.5 m poleward of 60°) - this leads to strong freshening
early in the simulation. New approach is to use a spun-up sea ice field as initial condition

- Default initial land snow depth causes a surge of liquid runoff early in the simulations due
to snowmelt
Control (and all coupled simulations through 026Db) Year 58 of 016
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What have we learned/improved along the way

- Salinity conservation issue in MOMBG (fixed)
Initial fix (hack) was to limit salt flux from ice formation. No longer an issue after the

inclusion of prognostic salinity in CICE

- Large SW rescaling errors in the CICE (fixed)
Turned out to be an initialization issue

« Default initial sea ice condition (2.5 m poleward of 60°) - this leads to strong freshening
early in the simulation. New approach is to use a spun-up sea ice field as initial condition

- Default initial land snow depth causes a surge of liquid runoff early in the simulations due
to snowmelt
Convm(andchouMedshnubﬁonsﬂvough026b) Year 58 of 016
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New approach is to use a “spun-up” initial file to reduce the initial surge in liquid runoff
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Summary of the most recent simulations

ATM ICE Purpose Nyrs
Control cam6/L32/FV CICES control: MOM6+CAMG6+CICES 100
016 cam6/L32/FV CICES Repeat control with recent sandbox 58
26¢C cam_dev/L58/SE CICES Same as 26a with spunup ice/land 199
26e cam_dev/L58/SE CICEG6 Same as 26¢ + ciceb 121
26f cam_dev/L58/SE CICES Same as 26¢ + pertlim = 1e-14 70
269 cam_dev/L58/SE CICES Same as 26¢ + pertlim = 2e-14 205
26h cam_dev/IL58/SE | CICE6 | Same as26¢+ ciceb + advanced snow 244
physics
Target simulation
009 Cam_deV/L58/SE CICE®b6 MOM6+CAM-dev+CICE6 63
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Annual & March Lab Sea Ice Area
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Annual & March Lab Sea Ice Area
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Winter mixed layer depth [m], 0.03 kg/m3 density criteria

026¢: 26a + spunup ice/land (178-198) Observation-based

max=787.43 mean=86.514 sd=70.936 max=1251.1 mean=89.381 sd=66.013
min=1.8632 case026¢, Winter MLD (m) ms=111.88 min=10.288 al., JGR 2004 ms=111.12
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Maximum AMOC time series
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Maximum AMOC time series
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Elevation [m]

Temperature drift (Lab Sea)
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Salinity drift (Lab Sea)

LabSea, Salinity bias [psu], (model - obs)
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Elevation [m]

Elevation [m]

Temperature drift (Global)
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Summary and next steps

« Performed multi-century fully-coupled runs with target configuration for CESM3
(CAM-dev/SE/L58 + MOM®6 + CICEG6 at ne30_T061)

« Runs 26* have reasonable RESTOM:; Labrador Sea freezes towards the end of
the simulation in all but 26h. Why?

Hypothesis: the system supports multiple equilibrium states and we are
close to a state that leads to freezing

« We need a better understanding of what is causing the Labrador Sea to
freeze in these runs!

Next steps:
- Compute a full buoyancy budget for the Lab Sea

« Couple to a wave model and enable mixing via legacy Langmuir

+ Re-tune mixing coefficients and implement option to apply depth-dependent
isopycnal diffusion (Redi)
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Revised workhorse configuration;
_ Many thanks to Frank Bryan
2/3° resolution (tx2_3): and Fred Castruccio!

- Shifted zonal velocity point to be @ Equator
 Revisited topography and land/sea masking

- Change domain size to optimize grid
decomposition

New configurations:

- Eddy-permitting; 1/4° resolution (tx1_4).
This will be used to leverage work done
by the CPT

- Eddy-resolving; 1/12° resolution (tx1_12),
still configuring it!
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New and revised configurations

Revised workhorse configuration;
_ Many thanks to Frank Bryan
2/3° resolution (tx2_3): and Fred Castruccio!

- Shifted zonal velocity point to be @ Equator

Configurations will be fully

 Revisited topography and land/sea masking documentad on GitHub

1O & = conens

Supergrid

NCAR Supergrid roout

1/4 degree global usage

- Change domain size to optimize grid
decomposition TR i

Search this book. to generate tripolar grids for MOMS. For a complete description of the code, please check this user
guide. The original code has been modified to create an supergrid (ocean_hgrid.nc), in addition to the
defaults files for NEMO (coordinates.nc and coordinates_north.nc).

Topography and landfocean mask TODO: describe what else was modified... parallel, u point at the Equator, etc
Runlt mapping fes Usage

= L]
] InitslConditions
o File paramf90 has the modifications needed to generate the nominal 1/4 degree resolution grid
uface restrin
n ° (tx1_4); The original (default) configuration used for ORCA1 is also included for comparison (file
Wave Dicsipation datasst param.fQ0.ori and trop.f90.0ri). A simple di of the files can be used to check what has been
Interpolate and fil SeaWiFS data changed to create tx_d:
Pre-defined ransport sections

Sea ce files and configuration diff paran. 90 param.f90.ori
- L] . " The code is intended to compile under any compliant Fortran 90 compiler. It must be compiled with a
[ ] - e r m I I n O re S O l I I O I l X flag that promotes reals to 8 bytes. It must be linked with the NetCDF F90 library. To compile
3y L ORCA_gridgen on Casper, load the following modules:
module load intel/19.1.1

This will be used to leverage work done
by the CPT I

This should create an executable called “tripole.exe”. Next, type the following:
./tripole.exe

This should create three NetCDF files: ocean_hgrid.nc, coordinates.nc and coordinates_north.nc. For
MOMS, we only use ocean_hgrid.nc.

- Eddy-resolving; 1/12° resolution (tx1_12),

include ice shelves and, therefore, we will trim the supergrid to reduce the amount of grid points on
land.

still configuring it!

This should create ocean_hgrid_trimmed.nc
Powered by Jupyter Book

Previous
/4 degree global configuration Topography and landjocean mask

ncar.github.io/tx1_4/
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MOMG6-DART development

In progress: Global 2/3° MOM6-DART (Alper
Altunas, Helen Kershaw, Dan Amrhein, Jeff
Anderson)

We anticipate functional capabilities with the
DART suite of algorithms for ensemble
adaptive inflation, etc. by the end of 2023.

Focusing on 2/3°: Moving towards a “DA
workhorse” release of CESM3 + DART
enabled for ocean, atmosphere, sea ice, and
land

NSF CSSI proposal: Regional high-res

MOM6-DART + MARBL with rapid profotyping %

of model grids, forcing files, and observations
for DA with a Python front end and multiple
post-processing options

i , j
4,
»
&

Community input on priorities for CESM DA
capabilities is highly welcome!
damrhein@ucar.edu

13


mailto:damrhein@ucar.edu

MOMG6-DART development

In progress: Global 2/3° MOM6-DART (Alper
Altunas, Helen Kershaw, Dan Amrhein, Jeff
Anderson)

We anticipate functional capabilities with the
DART suite of algorithms for ensemble
adaptive inflation, etc. by the end of 2023.

Focusing on 2/3°: Moving towards a “DA
workhorse” release of CESM3 + DART
enabled for ocean, atmosphere, sea ice, and
land

NSF CSSI proposal: Regional high-res N
MOM®6-DART + MARBL with rapid prototyping ?{
of model grids, forcing files, and observations
for DA with a Python front end and multiple

post-processing options

Community input on priorities for CESM DA
capabilities is highly welcome!
damrhein@ucar.edu

Thank you!
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Meridional overturning circulation (MOC) in 26h

b.cesm3_cam058_mom_e.B1850WscMOM.ne30_L58_t061.camdev_cice6.026h
Global MOC [Sv],averaged between 0224-01-01 and 0245-01-01
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Regional Ocean Modeling Using CESM-MOM6

Eastern Tropical Pacific CESM-
MOMB®6 (1 km) Driven by MPAS-A
(3 km) Bachman et al

Sea Surface Temperature(*C)
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Regional Ocean Modeling Using CESM-MOM6

Eastern Tropical Pacific CESM- ) :
MOMS (1 km) Driven by MPAS-A Working towards support for easily
(3 km) Bachman et al configurable/re-locatable regional

ocean model in CESM framework
using CESM-MOM®6 codebase and
CESM/CIME infrastructure.

Sea Surface Temperature(*C)
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