
SEA ICE IN THE

CARRA REANALYSES

Yurii Batrak
MET Norway

with contributions from
Oskar Landgren (MET Norway); Bin Cheng and Viivi Kallio-Myers (FMI)



The modern-day Arctic, the climate change and new opportunities
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CARRA – Copernicus Arctic Regional Reanalysis
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CARRA and how it handles sea ice

CARRA in a nutshell:
∙ high-resolution (2.5 km) regional

atmospheric reanalysis product
∙ two model domains
∙ covers the time period from 1990 to

the present (2023, at the moment)
∙ based on HARMONIE-AROME

cy40h1, 3DVAR for upper air and OI
for surface data assimilation

Sea ice in CARRA
∙ simple ice model, SICE
∙ ice thickness evolution
∙ snow on ice
∙ external ice concentration
∙ ice state is not constrained by

observations
∙ snow-free new ice

ERA5, in contrast, has uniform ice thickness of 1.5 m and snow-free ice surface
So, do we do better than ERA5 for sea ice?
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Ice surface temperature – evolution, not revolution
ERA5
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Ice surface temperature – evolution, not revolution
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Total ice volume in CARRA and in a satellite product
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Missing ice dynamics and no external constraints can lead to
considerable misrepresentation of the ice cover
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Ice thickness – beware of streams
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What about snow?

∙ Verifying snow cover over sea ice in CARRA is tricky
∙ Due to location of CARRA domains there are few buoys available
∙ Satellite snow depth retrievals can be highly uncertain

∙ General indication of overestimated snow depth in the Greenland sea
∙ Less evident when comparing CARRA against buoy data
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Why snow is important?

∙ Snow layer acts as an insulator which leads to very low surface temperature
∙ Absence of the snow layer in the model results in a characteristic warm bias of

the ice surface temperature forecast, most apparent during clear sky events
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So, is sea ice in CARRA any good?

∙ Sea ice scheme of the CARRA system is considerably more advanced compared
to the ice model applied in ERA5’s
∙ CARRA represents evolution of the ice cover to a reasonable, for a

non-constrained 1d thermodynamic scheme, degree
∙ Ice thickness in CARRA is one of the very few variables with long memory
∙ Moderate improvements compared to ERA5
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CARRA2 – next generation regional reanalysis project

40°N

40°N

40°N

40°N

0° 40°E20°E20°W

Median ice extent in the Arctic ocean (2010 2020)

March September 10°C multiyear mean July T2M isotherm (ERA5)

20



CARRA2 – next generation regional reanalysis project

∙ The ongoing project which is planned to result in a pan-Arctic atmospheric
reanalysis product
∙ Much more ice within the model domain compared to CARRA

∙ Preliminary tests for defining the optimal configuration of the sea ice scheme
∙ Several alternatives with varying level of complexity
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Possible configurations of the sea ice scheme in CARRA2
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???
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Thank you!


	0.Plus: 
	0.Reset: 
	0.Minus: 
	0.EndRight: 
	0.StepRight: 
	0.PlayPauseRight: 
	0.PlayRight: 
	0.PauseRight: 
	0.PlayPauseLeft: 
	0.PlayLeft: 
	0.PauseLeft: 
	0.StepLeft: 
	0.EndLeft: 
	anm0: 
	0.118: 
	0.117: 
	0.116: 
	0.115: 
	0.114: 
	0.113: 
	0.112: 
	0.111: 
	0.110: 
	0.109: 
	0.108: 
	0.107: 
	0.106: 
	0.105: 
	0.104: 
	0.103: 
	0.102: 
	0.101: 
	0.100: 
	0.99: 
	0.98: 
	0.97: 
	0.96: 
	0.95: 
	0.94: 
	0.93: 
	0.92: 
	0.91: 
	0.90: 
	0.89: 
	0.88: 
	0.87: 
	0.86: 
	0.85: 
	0.84: 
	0.83: 
	0.82: 
	0.81: 
	0.80: 
	0.79: 
	0.78: 
	0.77: 
	0.76: 
	0.75: 
	0.74: 
	0.73: 
	0.72: 
	0.71: 
	0.70: 
	0.69: 
	0.68: 
	0.67: 
	0.66: 
	0.65: 
	0.64: 
	0.63: 
	0.62: 
	0.61: 
	0.60: 
	0.59: 
	0.58: 
	0.57: 
	0.56: 
	0.55: 
	0.54: 
	0.53: 
	0.52: 
	0.51: 
	0.50: 
	0.49: 
	0.48: 
	0.47: 
	0.46: 
	0.45: 
	0.44: 
	0.43: 
	0.42: 
	0.41: 
	0.40: 
	0.39: 
	0.38: 
	0.37: 
	0.36: 
	0.35: 
	0.34: 
	0.33: 
	0.32: 
	0.31: 
	0.30: 
	0.29: 
	0.28: 
	0.27: 
	0.26: 
	0.25: 
	0.24: 
	0.23: 
	0.22: 
	0.21: 
	0.20: 
	0.19: 
	0.18: 
	0.17: 
	0.16: 
	0.15: 
	0.14: 
	0.13: 
	0.12: 
	0.11: 
	0.10: 
	0.9: 
	0.8: 
	0.7: 
	0.6: 
	0.5: 
	0.4: 
	0.3: 
	0.2: 
	0.1: 
	0.0: 


