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Introduction Supporting information included in this document comprises a list of the
CMIP6 climate models contributing to the multi-model ensemble mean which all results

are based on (Text S1 and Table S1), a more detailed discussion of NAO and eddy-driven
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jet mean states for each model individually (Text S2 and Figure S 1), and a brief overview
of model skill at different lead times (Text S3 and Figure S 2).
Text S1 The multimodel ensemble is composed of the 10 different models that partici-
pated in the Component A of the DCPP (Boer et al., 2016). These are listed in Table S1.
Text S2

Figure S1 illustrates the mean states for the NAO and jet indices as a function of hind-
cast lead time for each of the models in Table S1. We notice that after year 3, most
models have reached a stable state which does not necessarily fall within the observed
variability (represented by the interquartile range from ERAB5). Despite the large differ-
ences between the different models, the resulting skill of the multimodel ensemble mean is
still significantly high (as shown in Fig. 2) and there is no significant relationship between
a model’s mean state and the corresponding skill.
Text S3

Figure S2 illustrates shows the skill scores (as measured by ACC) of the multimodel
ensemble mean (non lagged) for different hindcast lead times. Panels at the top (Fig. S2a—
¢) show skill for the NAO, JLI and JSI over the short period, while panels below (Fig. S2d—
f) refer to the long period. For the NAO and JSI, we observe high and statistically
significant skill when we consider the earlier years in the hindcasts, especially over the
short period (Fig. S2a,c). The skill at predicting the JLI (Fig. S2b) is visibly lower than
that for the NAO and JSI, and does not appear to benefit from considering only the earlier
year of the hindcast (low and statistically insignificant ACC in the bottom left corner of

(Fig. S2b). In our study we consider the hindcast period 2-9. We exclude the first
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hindcast year (i.e. year lead start 1) as some DCPP-A model hindcasts are initialized at
the end of December (BCC-CSM2-MR, CanESM5 and IPSL-CM6A-LR hindcasts), and

thus do not provide a complete first winter season.
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Table S1. List of climate models contributing to DCPP-A whose output is used in this study.

INSTITUTE MODEL HORIZONTAL ENSEMBLE REFERENCE
RESOLUTION SIZE

Beijing Climate Center BCC-CSM2-MR 100km 8 Xiao-Ge et al. (2019)

Canadian Centre for Climate Mod- CanESM5 500km 20 Swart et al. (2019)

elling and Analysis, Environment and

Climate Change

National Center for Atmospheric Re- CESM1-1-CAM5-CMIP5 100km 40 Danabasoglu et al. (2020)

search

Centro Euro-Mediterraneo sui Cam- CMCC-CM2-SR5 100km 10 Cherchi et al. (2019)

biamenti Climatici

Barcelona Supercomputing Center, EC-Earth3 TL255 15 Daoscher et al. (2021)

Swedish Meteorological and Hydro-

logical Institute

Met Office Hadley Centre HadGEM3-GC31-MM 100km 10 Williams et al. (2018)

Institut Pierre-Simon Laplace IPSL-CM6A-LR 250km 10 Boucher et al. (2020)

Center for Climate System Research, MIROCG6 250km 10 Tatebe et al. (2019)

University of Tokyo, Japan Agency

for Marine-Earth Science and Tech-

nology, National Institute for Envi-

ronmental Studies

Max Planck Institute for Meteorology MPI-ESM1-2-HR 100km 10 Miiller et al. (2018)

Bjerknes Centre for Climate Research NorCPM1 250km 20 Bethke et al. (2021)
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Figure S1. Evolution of the mean states of the NAO (a), Jet Latitude (b) and Jet
Speed (c) indices as a function of lead year in the hindcasts for each of the CMIP6 DCPP
models. Thick lines (solid and dashed) indicate the average of the index value across
all ensemble members of each model contributing to the CMIP6 multi-model ensemble
mean, while light shading represents the interquartile range associated with each model
ensemble. On the left of each panel, the mean and interquartile range for ERA5 is shown

(black line and dark gray shading) for ease of comparison.
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Figure S2.  Skill scores as measured by ACC of the DCPP-A multimodel ensemble

mean for different hindcast lead periods for the NAO (a,c), JLI (b,e) and JSI (c,f). Panels
a—c refer to the short period, panels d—f to the long period. Each box indicates the ACC
for the hindcast period starting from (and including) the year indicated on the right and
ending on (and including) the indicated at the bottom of each panel. Color shading is
proportional to the level of skill reported in each box (blue for negative, red for positive
values), while statistical significance is indicated by hatching. The maximum level of skill

is highlighted by red box edges.
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