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Atmospheric input
NCEP/NCAR daily surface air temperatures and wind speeds + monthly

climatological surface relative humidities, cloud fractions, precipitation
rates and river runoffs

Bulk formulas
Surface fluxes of heat, freshwater and momentum

Relaxation towards observed annual mean SSSs

global domain: resolution1.5°" 1.5°

Sea-ice mode

OGCM :

* Primitive equations, free surface

* Turbulence-closure scheme

* Parameterisations of the effect of meso-
scale eddies on tracer distribution and
of density-driven downslope flows

Dynamics « 30 vertical levels
* Viscous-plastic rheology I

Thermodynamics

* 3-layer snow—ice modd
* Parameterisation of |eads

® Scheme of snow-ice for-
mation



lce concentration in March 1991
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ECBILT

*Quasi-geostrophic atmospheric model

*T21, 3 levels

«Simplified representations of the diabatic-heating processes
*Explicit hydrological cycle-soil-plus-snow model

*Prescribed cloudiness

o\ arious surface types (ocean, land, and sea ice) within each grid box

CLIO (3°° 3°)

Sea-ice model
Thermodynamics OGCM
e 3-layer snow-ice model * Primitive equations, free surface

e Parameterisation of leads ¢ | evd-2.5 turbulence-closure scheme

® Scheme of snow-icefor- || ® Parameterisations of density-driven
mation downslope flows

Dynamics e 20 vertica levels

* Viscous-plastic rheology



Climatology
" Reasonable simulation of
the climate at high latitudes

max. ice extent :13.7 x 106
K¢

Obs.:13.9 x 106
Km?

min. ice extent : 6.4 x 106
Km?

Obs.: 6.2 x 108
Km?

Dominant mode of

variability: Arctic Oscillation o
(AO) |ce concentration in March




Comparison of ECBILT-CLIO and
CLI1O : Oceanic forcing (1)

ECBILT-CLIO: Upward oceanic CLI10O: Upward oceanic flux
at lag -
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Comparison of ECBILT-CLIO and CLIO
. Oceanic forcing (I1)

ECBILT-CLIO: Depth reached
by convection (lag -4 years)

m

. -
.. /
N oo P
. 4
, -
-a

CLIO: Depth reached by
convection (lag -2 years) (m)
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Comparison of ECBILT-CLIO and CLIO
. Oceanic forcing (111)

ECBILT-CLIO: Oceanic CLIO: Oceanic currents
currents (lag -2 years) (m/s) (lag -2 years) (m/s)
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Comparison of ECBILT-CLIO and CLIO
. Atmospheric forcing (1)

ECBILT-CLIO: Winter mean 800-
hPa geopotential at lag -4 years
(dam)

CLIO: Winter mean surface
pressure at lag -2 years (p)




Links between the atmospheric pattern that

=%N,%

drives ice volume changes and NAO in CL| aﬁ

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

— normalised negative NAO index —— normalised projection

Correlation : 0.7



Y ears 1948-1973 Y ears 1974-1998



Decadal Variablility of the sea-ice
volume in ECBILT-CLIO

Time series (103 km?3) Spectral analysis
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Oceanic causes of the ice volume
INcrease

Upward oceanic flux at lag Upward oceanic flux associated
-4 years (W m?) with convection at lag 0 (W n2)

.....




LInks between sea ice volume and
convection

Depth reached by Depth reached by
convection (lag -4 years) convection (lag +4 years)




Ocean salinity (top 500m) .
regressed upon the seaice Ocean salinity (top 5OQm)
regressed upon convection
volume oy A
(12g +4 years) (psu) eg -4 years) (ps)
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Sketch of the proposed mechanism

Norwegian Sea: HP
Greenland : BP
and Norwegian Seas @
Salinity inthe Arctic )

Sea-ice volume




Conclusions

Large decadal variability of the ice volume in the
Northern Hemisphere.

Both atmospheric and oceanic meridional exchanges
In the Atlantic sector are important for the evolution of
the ice volume Iin the Northern Hemisphere.

Inflow and fate of Atlantic waters have a strong role.

Links with NAO

Different models provide complementary information:
Important to understand mechanisms



