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The CERFACS-HR climate model

Data and Methodology

A coupled climate model at high resolution :
- Atmosphere : ARPEGE-climate v5.3 (T359L31, horizontal resolution of
~50 km, 31 vertical levels) from Météo-France/CNRM
- Ocean / Sea Ice : NEMO-LIM 3.4, ORCA025L75 grid (horizontal
resolution of 1/4° and 75 vertical levels) from IPSL/Drakkar-LGGE
- Coupler : OASIS3-MCT 2.0 from CERFACS

- Hindcasts full-ﬁeld initialized from GLORYS2V1 (Mercator, 1/4°) every year
and from 1993 to 2009 (in November)
- The atmosphere is initialized from ERA-interim
- Each hindcasts (10) consists of a 5-member ensemble integrated over a 10
-year period
- Diﬀerent members are obtained with a perturbation of the atmospheric initial
conditions (initialized from a diﬀerent day)

In the Global SSTs part, the correlations are
computed with the HadCRUT4 product.
- Hindcast are corrected with the WCRP method : the drift is the diﬀerence
For the case study (SPG) we compute the
between each ensemble mean and the corresponding GLORYS2V1 data. The drift anomalies from the average of all CERFACS-HR
is them removed from each members.
members.

10 and 5 years Temperature trends (vertically integrated
[0-300m] over a SPG box [50-66°N; 60-10°W]): The
simulation initialized in Nov. 1995 (1996-2005 mean) is the
ﬁrst to have a 10-year trend close to GLORYS2V1 with a
strong 5-year trend.
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This is a preliminary study, we used 10
ensembles of 5 members (10 years duration).
We look at global scores and focus on one case
study : the shift of the north atlantic subpolar
gyre (SPG).

Case study : The North Atlantic Subpolar Gyre
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Perspectives
- Near term : analyzis of other
variables focused on the SPG (heat
transport, ﬂuxes ...).

The analysis will be extended to
- This simulation simulates a shift of the North Atlantic SPG the 17 dates

b)

SSTs anomalies for the
simulation intialized in Nov.
1995: A northward shift of
subtropical water that can
thereby warms the subpolar
gyre.

c)

The correlations outside
the grey-shading are
signiﬁcant (regarding to a
monte-carlo test). The purple
(red) line is for the
persistence (CERFACS-HR).

ACC for diﬀerent lead-time (over 10 dates) and over each gridpoints and 5 areas: The correlations are better than the
persistence and signiﬁcant for the Indian Ocean, the Atlantic
tropical and the AMO box.

- Medium-term : look at other case
studies :
- The European Summer Heat
- The hiatus in the Paciﬁc Ocean
Long-term : We also would like to
realize some sensitive experiments
at high-resolution, focused on the
SPG shift.

Atlantic Meridional Overturning Circulation anomaly (averaged from the ﬁrst three
years of the simulation initialized in 1995) : The MOC is anomalously strong and is
able to transport the heat to the North (even stronger for the ﬁrst year).
We can hypothesis that a shift is simulated because of a strong AMOC over the
Sv
ﬁrst years of the simulation (initialised from a strong AMOC).
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