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Sea Ice Cover - Reality
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Photos from NASA Operation IceBridge
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Sea Ice Cover - Reality
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• Heterogeneous – lots of types of subgridscale variability
• Surface conditions: Snow depth and fraction, melt ponds, 
aerosols, etc.

� Photos from 
Feltham, 2008 by 
Hajo Eicken
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Sea Ice Cover - Reality
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• Heterogeneous – lots of types of subgridscale variability
• Surface conditions: Snow depth and fraction, melt ponds, aerosols, etc.
• Thickness
• Floe sizes

• Moving ice means properties move around

NASA Operation IceBridge
DMC satellites – vis sciencephotolibrary.com
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Sea Ice Cover - models
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• Properly simulating sea ice is important for surface energy 
budget, hydrologic cycle, etc. in an Earth System Model

CICE has the following features:
• Dynamics: model solves force balance for sea ice motion
• Thermodynamics: model solves for vertical/lateral ice melt 
and growth

• Ice thickness distribution and floe size distribution: model 
sub-gridscale parameterization that accounts for spatial 
heterogeneity in ice.

• Details about the scientific options available in CICE 
will follow this afternoon
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Transcribed Semtner 3-layer model into Fortran 77

EVP released
CICE 1.0
CICE 2.0

CICE 3.0

CICE 3.1

CICE 3.14

CICE 4.0

CICE 4.1

CICE 5.0

CICE 5.1.2
CICE Consortium

NPS validation of EVP

EVP in NCAR PCM (via NPS)

NCAR CSIM v2

GFDL CM2 (EVP only)
UK HadGEM1

Canadian sea ice workshops

NRL ACNFS implementation
NRL ACNFS validation
NCEP CFSv2 (EVP only)
NRL ACNFS becomes operational
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and continuing

CICE
History
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CICEcore (dynamical core)
• Momentum
• Stress
• Transport
• Grid/parallelization
• I/O
• Etc Icepack (column physics)

• Ice thickness distribution
• Thermodynamics
• Ridging
• Biogeochemistry

github.com/CICE-Consortium/CICE

github.com/CICE-Consortium/Icepack

CICE 6 code structure
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Icepack represents critical, vertically active sea 
ice processes, including thermodynamics, 
ridging, biogeochemistry, and associated area 
and thickness changes. 
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CICE
• GitHub tour

• Repos, wikis, resources page, documentation
• Directory structure
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Consortium Github – About-Us
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Consortium Github – About-Us
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Consortium Github – About-Us
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Consortium Github – About-Us
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Consortium Community Forum
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Consortium Github – CICE
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Consortium Github – CICE
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Consortium Github – CICE
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Consortium Github – CICE
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Consortium Github – CICE
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Consortium Github – CICE
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Consortium Github – CICE
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Consortium Github – CICE
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Consortium Github – CICE
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CICE documentation
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CICE 6 directory structure
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Consortium Github – CICE
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Consortium Github – Icepack
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Consortium Github – Icepack
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Icepack documentation



CICE and Icepack Workshop and Tutorial February 3-5, 2020 30

Icepack directory structure
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• Questions?


