New momentum, stress, and transport schemes for the CICE sea ice

model on a C-grid

Science

+ The C-grid implementation solves for velocity on cell edges
rather than corners.

+ The fundamental equations are susceptible to nonphysical
solutions associated with a singularity in the continuous
equations and a null space in their discrete form.

Approach

* Implement and test new discretizations of the momentum and
stress equations

* Adjust edge fluxes, allowing the existing incremental remapping
advection scheme to be used directly

Impact

* The C-grid offers several advantages over the B-grid:
- It can represent transport along one-grid-cell-wide channels
- It better represents inertial-plastic compressive waves in ice

— It allows straightforward coupling of sea ice dynamics
guantities with C-grid ocean and atmospheric models

(< Environment and
‘59 Los Alamos I*I Climate Change Canada

NATIONAL LABORATORY

Checkerboarding Challenge

Incremental remapping
advection with edge
flux adjustment

Standard incremental
remapping advection

T = —— ]
0.95 0.96 0.9 0.98 0.99 1.00

Simulated sea ice concentration field after 15 days using a C-grid
illustrates the checkerboard null-space solution caused by discrete
momentum-advection coupling, and the result when edge fluxes
are adjusted in the incremental remapping advection scheme.
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