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Results from previous recent studies

In observations

In models

Yamamoto and Palter (2016) : lack of teleconnection in winter because the 
thermodynamical response to AMV is masked by large atmospheric dynamics. 

O’Reilly et al. (2017) : Missing imprint of the ocean atmosphere coupling, suppressed 
by the atmospheric noise.

No link between winter Euro-Atlantic 
SAT and AMV in CMIP5 models 
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piControl for some models, but the values appear to be very sensitive to the chosen period used for
calculation (see triangles on Figure 3b).

In addition, in the observations or historical simulations with fewmembers, there is no unique way to remove
the externally forced component of the variability and the chosen method may also have significant implica-
tions on the interpretations of the results (Lyu & Yu, 2017). In Figures 3c and 3d, we test the relevance of five
of them in the so-called perfect model framework before applying them to observed actual data (see Text S2
for the detailed description of the methods). We compare those five to results obtained through demeaning
based on the hypothesis that ensemble member averaging gives the true estimation of the forced signal. We
show that neither linear nor quadratic detrending are suitable procedures to subtract the forced variability. In
all the models, AMV/SAT correlations and AMV amplitudes are clearly overestimated in that case indicating
that part of the residual variability still reflects the influence of the forcing, in line with Tandon and
Kushner (2015). This bias primarily explains the difference between Murphy et al.’s (2017) conclusions based
on linear detrending and ours, regarding the estimation of the historical AMV standard deviation. Statistical
criteria for rejection of the two methods based on the estimation of the uncertainties of the multimodel
ensemble means (black dots) are discussed in more details in Figure S4. By contrast, Trenberth and Shea’s
(2006) approach based on observation only or methods relying on CMIP multimodel historical ensembles
(Steinman et al., 2015; Ting et al., 2009) appear appropriate. In the following, these are solely retained for
model evaluation purposes.

Figure 2. Scatterplot of AMV/SAT correlation versus (a) TNA/SPG correlation, (b) AMV/SLP correlation, (c) autocorrelation at 10 years, and (d) AMV standard deviation.
Each dot represents the mean correlation for a given model as defined in Figure 1. The blue line indicates the multimodel average of the mean correlation. The
intermodel correlation r is shown in the right upper side of each panel. The 5% and 95% lower and upper confidence bounds for r are given in brackets based on the
generation of 5,000 bootstrap data samples following Mudelsee (2014). Confidence interval has to exclude 0 to reject the null hypothesis r = 0. Models acronyms are
listed on the right side.
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Objective : Characterize the winter climate response to the AMV in the 
Euro-Atlantic sector in the CNRM-CM5 coupled model 

1. Description of the coupled model experiments 

2. Winter climate response to the AMV over the Euro-Atlantic region 
• Description : T2m and precipitation anomalies 
• Mechanisms : decomposition into a dynamical and thermodynamical 

response 

3. Conclusions 

Outline



CNRM-CM5 coupled model  
(Voldoire et al. 2013)
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Experimental protocole

• Observed AMV+ (AMV-) pattern added (subtracted) to the model climatology 
(preindustrial control run) 

• 40 members of 10 yrs 

3 sets of experiments : 1 X AMV, 2 X AMV, 3 X AMV : AMV+ and AMV- in each set

We call “response” =  AMV+ minus AMV- averaged over the 40 members and 10 yrs 

SST restored in the North Atlantic following the 
CMIP6 DCPP-C protocole (Boer et al. 2016)

Observed AMV pattern



Experimental protocole

SST restored in the North Atlantic following the 
CMIP6 DCPP-C protocole (Boer et al. 2016)

Observed AMV pattern
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Simulated SST after restoring to the AMV pattern weaker than the observational target
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How does the winter climate response over the Euro-Atlantic region change with 
the strength of the AMV?  Is it linear? What are the respective weight of the 
thermodynamical and dynamical components as the AMV forcing gets stronger?

Weak restoring of 40 W/m2/K 
(˜ 2 months for a 50 m MLD)


