Arctic sea ice modelling: introducingsthe

gViemodel withithe.granular'seafice model

JESNERrancois Lemieux?, Jan Sedlacek!, Bruno Tremblay?,
e David Holland® and Lawrence Mysak!

L McGill University, Montreal, Québec, Canada
> | amont-Doherty Earth Observatory, New York, USA

3 Courant Institute of Mathematical Sciences, New York, USA




Outline

cmeeeland the aranulak model

Egy.In the granular sea ice model

Jectives




“The UVic modeliversion 2.6
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NGlEwElWithral resolutionfelRd.8° (lat) by 5.6 (long)
PN eEEIC CompPOnent: MOMS252 - ——
Soiviocean Withi 19 unegually spaced levels
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SIE polEs can be rotated to avoid the problem of grid
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=S atmospheric component:

— EMBM with moisture advection and dynamical feedbacks

Weaver et al. 2001




SSRelgranular sea ice model:
the dynamics
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SiENTEjor difference withiother models;is in the
SEICINELEIIZE UGINEIRGIIENTIE G| GEVALETHTIN

PISEENeE S tieated as a slowly deforming granular material

lEtancy effect included

— phf (kxU)+ A(r,—7,)— phgVH,+V-0=0
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rheology
term

Tremblay and Mysak 1997




e granular seanice model:
the rheology: termi
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p and g are called the stress invariants




iergranular seasice model:
the failure criterion,
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[berion:; definesitne transition between the rigid
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— Mohr-Coulomb failure criterion




e granular sealice model:
the fiailure Criterion,
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The failure criterion in stress invariants space




SfiElgranular sea ice model:
the rheology term
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JIBNCIGEE e system of equations, we can relate the stress
tersor to trlg el relte
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Numerical scheme:

free drift u,v
do k=1, #iterations

® pressure calculation and correction of u,v (Flato and Hibler 1992)
® N calculation and correction to u,v

enddo

2l Tremblay and Mysak 1997
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S REsearch objectives

SNIBNCORVER e granular sea ice model to spherical coordinates

Cd

_To cg‘u’ e granular model to the UVic model

_J_\/a tnercoupled model (compare with Arctic observations)
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:““OEFFopose and implement improvements to the granular sea ice model
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. Improve the numerical scheme of the granular sea ice model




Preliminamyaresults: n....and the plastic, phase
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SSPreliminary results:
REW.many. iterations are, needed 2

NH average ice kinetic energy per m?
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iteration
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“Preliminary results:
N averageK.as a function of P* anditherangle of friction

annual mean NH avg ice kinetic energy

40
angle of friction




S summary
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SHIMENIEIE and the plastic phases Ol sea ice arne well

=
EHTEEEed by thiemodel

SAE é'uld increase the number of iterations to allow the
-;f-“kinetic energy to converge
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= ;He annual mMean average kinetic energy decreases as the ice
sﬁength and the angle of friction increase




