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Figure 1. AMO signature in the observations. (a) Winter (DJFM) AMO time series from the HadISST dataset (red). Seasonal anomalies are
shown in black. (b) SST (contours in K, positive contours in red, negative contours in blue) and SIC anomalies (shading in %) associated
with the AMO signal in observations over 1951-2012 (difference between positive and negative phases of the AMO, based on composite
analysis to select positive and negative AMO years). The domain on which the AMO anomalies are imposed in the model is also shown.
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Figure 3. Response of the North Atlantic intraseasonal weather regimes to the AMO. (a)—(d) Winter (DJFM) North Affantic weather regimes
computed over 1901-2010 from the Z500 anomalies (in m) of 20CR. Frequencies of occurrence over the 1901-2010 wintertime days are
indicated in %. (e)—(h) Distribution of seasonal regime frequencies in 20CR over 1901-2010, during AMO— (53 years, white boxplots) and
AMO+ (57 years, gray boxplots) for winter (DJFM), early (DJ) and late (FM) winter. (i)—(1) same as (e)—(h) except for CAMS (AMOn in
white and AMOp in gray, 50 years for each experiment). Boxplots indicate the maximum, upper-quartile, median, lower-quartile and
minimum of the distribution (horizontal bars). The mean of the distribution is shown by red diamonds, and asterisks indicate the significance
level of the difference of the mean between AMO— and AMO+ (AMOn and AMOp for the simulations): *: p < 0.1; **: p < 0.05 (¢-test).
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Figure 2. (a) DJFM Blocking frequency bias for the CONTROL experiment with respect to the ERA-INTERIM reanalysis (colors) and
CONTROL blocking frequencies (contours). DJEM Blocking frequency anomalies shown as positive minus negative phase for (b)
FAMYV, (c) TAMV and (d) XAMYV experiments. All are expressed as percentage of blocked days per season. In (a) contours are drawn
each 3%. Stippled regions show significance at the 2% level.




ID'@

Estituts o Scie

Atmospheric-only:
5 horizontal resolutions

esent d
979-200
Future Scenario
2039-2068 RCP85

'SPHINX (@EAW

Consiglic
Hazionale delle
Ricerche

UNIV EF ITY OF

" PRACE

e cell'Atmosienn o del Clma

Coupled: T255L91
1850-2100, historical + RCP8.5

T255L91 (80km): 10

: b+6
T799L91 (25km): 3+3

T1279L91 (16km): 1+1




tic Weather regimes
0 ensemble members]

NCEP

60
0
(m)
Atlantic Ridge freq: 23.67% NAO- freq: 22.41% —-60

-120

-180

-240

Blocking g
— UNFORCED VARIABILITY (mean) = 13.1% — UNFORCED VARIABILITY (mean) = 9.7%
. L e - s 70} .~ FORCED VARIABIMITY = 5.5% 70f — FORCED VARIABILITY = 3.8%
60| ° : 60 -

0 &)

Frequency (%)
5

Frequency (%)
&

Frequency (%)

Frequency (%)

/

\ [\ g 960 1962 1964 1966 1966 1990 1902 1994 1996 1998 2000 2002 2004 2006 2008 T80 1862 1964 1986 1966 1900 1992 1994 1996 1998 2000 2002 2004 2006 2008
o8 oe7 19 1956 199 199 1952 1954 1996 1998 2000 2002 2004 2006 2008 Tom A2 198 D0 19 1990 1952 1993 1996 1999 2000 2002 2001 2006 2008
Years Years
ears Years
Atlantic Ridge NAO- Atlantic Ridge NAO-
— VARIABILITY = 10.6% — VARIABILITY = 15.0% — UNFORCED VARIABILITY (mean) = 11.6% — UNFORCED VARIABILITY (mean) = 14.4%
70| 70| 70t —— FORCED VARIABILITY = 4.2% 70t —— FORCED VARIABILITY = 4.9%
60| 60| 60| * 60 *

Frequency (%)
8 &

Frequency (%)
Frequency (%)

Frequency (%)

| \
\

/ | 2 M : : * 3 . : e+ Y.
1996 1998 2000 2002 2004 2006 2008 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 ° 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002
ears Years Years

T80 1932 1984 1986 1965 1990 1592 1954 1995 1995 2000 2002 2004 2006 2008

Tog0 1952 2002 2006 2008




cadal Variability (AMV)

1995) AMV+ (1996-2008)

Y
il
I 7

Y.

-0.4
1979

SST (North Atlantic Oc

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007

years
AMV-globalSST correlation map

90°N

30°S




Euro-Atlantic Weather
uency to AMV (NCEP)

AMV- and AMV+ period frequency anomalies
from NCEP/NCAR reanalysis (1979-2008)

4.0 e
3.5! S S
3.0/ o

, | @B AMV- period (3.1%)
A AM. AMV+ period (-3.8%)

/@8 AMV- period (-0.5%)
| | A AMV+ period (0.6%)
@8P AMV- period (-1.5%)
, | | | | AMA AMV+ period (1.8%)
el o S e . e | l@®® AMV- period (-1.2%)
A | | A AMV+ period (1.5%)

Frequency anomaly (%)




10

Atlantic Weather regimes
MV (EC-Earth-AMIP)

AMV- and AMV+ period frequency anomalies, T255 base (1979-2008)

NAO+ 29.2%

| — Entire period
a®g ANY- period {2.3%)
Akl AN+ periog (8%}
.

e

] 1 2 3 4 5 2] F 8 =)
Ensemble members

Atlantic Ridge 23.7%

— Entime penod

onn AMV- period (-0.8%]
kg - AMY4 period [0.9%)
. A
g g --‘_‘——-_:____ -l
;"“-hu!-‘“’f s o A " '

— 3
£ g
9
z 4
£ 2
5 0o
5—4
4; _E
Fragu1 |
—10
10
-
E:; 6
z
s
a 1]
g -4
& 8
g
—1i

0 1 2 3 a 5 £ Fi 8 9
Ensermble members

Freguency anaomaly (%)

Frequency anamaly (%}

Blocking 24.7%

10
al —  Entire pened ]
a8y AMY- period (-1 1%)
5 akd AMV+ penod {1.4%)
4 ., A
2 ' T [
. L ¥ ' .
0 - i o e W ”
.___.J- .l - 'l.\,h\__'_'_'_ T .. - . '\H
=2} - s - & £ _ i
_4 L ] =
-6
-B
-10
0 1 z 3 4 5 6 T 8 g
Ensemble members
i NAO- 22.4%
g —  Entire pariod ]
S8y AMV- periad |-0.4%)
7] &da BMYs penod £0.5%)
K P
2 : -4 a LA » F
ﬂ I— e _.i.'- ~ ,_,-/"A"\-x -_‘_'_,.,-'—""-
2 ' 2 SN T s
—4 - s b - ™
_E-
-8
=30 0o 1 2 3 4 5 & 71 8 1

Ensemble members

Figure 2: Regime frequencies anomalies with respect to the entire period [1979-2008) shown in solid line; during
AMYV- (1979-1995] in circles and during AMV- (1996-2008) in triangles.
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ncluding remarks

iccAmerican Regime patterns are well simulated.

usdottir [2014] and Davini et al. [2015], the
increased blocking and NAO- frequency during
creased NAO+ frequency during AMV-: there is an
hip between the polarities of the AMV and the

e sensitivity to the AMV phase changes largely
ble member. The most sensitive ensemble

h positive anomalies in Eurasian Snow Depth and
atosphere in DJF when the AMV is in a positive

connection exhibits a non-negligible inter-ensemble

t play a role in amplifying or inhibiting the

El Nino winters the best ensemble member has a

n the worst. However the signal is only partially
ble members and winters and further investigation
lusions.



