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near-real-time data

Sea Ice Concentration, 08 Sep 2017
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Observed and projected Arctic MIZ

Marginal Ice Zone relative area = Amiz/Aice*100

1980 2000 2020 2040 2060 2080
year

Aksenov et al., IMPO 2017 Courtesy Ed Blockley (UKMO)




Mature pancake formation by collision of floes
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MIZ & Waves in the Southern Ocean

Summer MIZ in SO is of ca. 60%; waves are up by 20%

Significant wave height increase (DJF)

NEMO Model 2000-2009
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3. lce termodynamics: ice thickness
& concentration change (H,, A;
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4. Ice floes sizes evolution L:(Xx,y,t)
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New mixing accou‘n’ting'from waves
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How do we model MIZ Rheology?

Combined MIZ and pack ice rheology (circular floes) accounts
for turbulent motion of ice floes (v =v,..,, + V') and ice break by
waves.




Seamless Combined Collisional &
Elastic-Viscous-Plastic (EVP) Rheology

Ou
m— =+'ra-l-7'o—mgVH—k x mfu

 Combined rheology (Shen 1986; Feltham, 2005)
— Used for pack ice and MIZ

— The natural switch between EVP/anisotropic and
collisional regimes is set by velocity fluctuation
magnitude U, (Kinetic Energy of Ice Drift Pulsations
G:~US2)

0, =207 41 e, +(G )17+ Peud, — (P74 PR,




Kinetic Energy of ice drift pulsations

Measure of floe kinetic energy pulsations
Sources: air and ocean interfacial stress fluctuations (F)

Sinks: floe rubbing and collisions and losses to internal ice
stresses () and (0 : grad u)

split into advection/diffusive parts (g) and sources/sinks

m%GT +mu-VGpr=-V-gq +®— @ +A2/P2*H/h

Wave surge

tendency advection  diffusion




 Wind based%
. Presence of sea ice is ig

New development

« Use significant wave height (H,) modified by the ice cover

- Still ignoring the roughness Iength of the sea ice cover
itself (future extension) ¥



Effect on the mixed layer depth, Antarctic

Model Observations
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Impact of wave mixir .

What’s next?
— Full atmosphere-sea ice-ocean-waves coupling
— Development: Combined thickness/floe size evolution

— Revise mixing: ice roughness and breaking non- breaking
waves

— Pull through of the development in the new NEMO sea ice
model SI3
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