
Supplementary of “An assessment of the North Atlantic Oscillation
in the Late Pliocene and its impact on European climate”
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Figure S1. Correlation of December, January, February sea level pressure and the NAO index calculated using a station based metric and

from the principle component (PC) for the pre-industrial (E280) and the Late Pliocene (Eoi400).

1



-2
.50

2.
5

C
C

S
M

4 
E

28
0

C
C

S
M

4 
E

oi
40

0

-2
.50

2.
5

C
C

S
M

4-
U

tr 
E

28
0

C
C

S
M

4-
U

tr 
E

oi
40

0

-2
.50

2.
5

C
C

S
M

4-
U

oT
 E

28
0

C
C

S
M

4-
U

oT
 E

oi
40

0

-2
.50

2.
5

C
E

S
M

1.
2 

E
28

0
C

E
S

M
1.

2 
E

oi
40

0

-2
.50

2.
5

C
E

S
M

2 
E

28
0

C
E

S
M

2 
E

oi
40

0

-2
.50

2.
5

C
O

SM
O

S 
E2

80
C

O
S

M
O

S
 E

oi
40

0

-2
.50

2.
5

E
C

-E
ar

th
3.

3 
E

28
0

E
C

-E
ar

th
3.

3 
E

oi
40

0

-2
.50

2.
5

G
IS

S
2.

1G
 E

28
0

G
IS

S
2.

1G
 E

oi
40

0

-2
.50

2.
5

H
ad

C
M

3 
E

28
0

H
ad

C
M

3 
E

oi
40

0

-2
.50

2.
5

H
ad

G
E

M
3 

E
28

0
H

ad
G

E
M

3 
E

oi
40

0

-2
.50

2.
5

IP
S

LC
M

6A
 E

28
0

IP
S

LC
M

6A
 E

oi
40

0

-2
.50

2.
5

IP
S

LC
M

5A
 E

28
0

IP
S

LC
M

5A
 E

oi
40

0

-2
.50

2.
5

IP
S

LC
M

5A
2 

E
28

0
IP

S
LC

M
5A

2 
E

oi
40

0

-2
.50

2.
5

M
IR

O
C

4m
 E

28
0

M
IR

O
C

4m
 E

oi
40

0

-2
.50

2.
5

M
R

I-C
G

C
M

2.
3 

E
28

0
M

R
I-C

G
C

M
2.

3 
E

oi
40

0

-2
.50

2.
5

N
or

E
S

M
1-

F 
E

28
0

N
or

E
S

M
1-

F 
E

oi
40

0

25
0

50
75

10
0

-2
.50

2.
5

N
or

E
S

M
-L

 E
28

0

25
0

50
75

10
0

25
0

50
75

10
0

25
0

50
75

10
0

N
or

E
S

M
-L

 E
oi

40
0

Figure S2. Standardised North Atlantic Oscillation index defined by a station based metric (red) and from the principle component analysis

(black) for the pre-industrial (E280) and the Late Pliocene (Eoi400) for each model.
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Figure S3. Percentage variance explained by the first 3 EOFs in the North Atlantic region in the pre-industrial (E280) and the Late Pliocene

(Eoi400).
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Figure S4. Relationship between December, January, February precipitation and the North Atlantic Oscillation in the pre-industrial simula-

tion for each model.
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Figure S5. Relationship between December, January, February temperature and the North Atlantic Oscillation in the pre-industrial simulation

for each model.
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Figure S6. Difference in the December, January, February mean sea level pressure between the pre-industrial simulations and the NOAA

CR20 reanalysis data for each model.
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Figure S7. Difference in the June, July, August mean sea level pressure between the pre-industrial simulations and the NOAA CR20 reanal-

ysis data for each model.
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Figure S8. Difference in December, January, February mean sea level pressure between the Late Pliocene (Eoi400) and pre-industrial (E280)

simulations for each model.
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Figure S9. Difference in June, July, August mean sea level pressure between the Late Pliocene (Eoi400) and pre-industrial (E280) simulations

for each model.
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Figure S10. Change to the North Atlantic zonal wind speed and NAO index in December, January February (DJF) and June, July, August

(JJA) at three pressure levels (200 hPa, 500 hPa and 850 hPa). The dashed lines indicate position of zero change.

10



CCSM4
CCSM4-UoT
CESM1.2
COSMOS

EC-Earth3.3
GISS2.1G
HadCM3
HadGEM3

IPSLCM6A-LR
IPSLCM5A2
IPSLCM5A
MIROC4m

MRI-CGCM2.4
NorESM1-F
NorESM-L

2.5

0.0

2.5

5.0

sp
ee

d 
(m

 s
 

1 )

(a)

200 hPa

D
JF

 
JJ

A
 

5

0

5

(b)

500 hPa

2.5

0.0

2.5

5.0

(c)

850 hPa

5 0 5 10 15
NAO index (hPa)

0

5

sp
ee

d 
(m

 s
 

1 )

(d)

5 0 5 10 15
NAO index (hPa)

2

0

2

(e)

5 0 5 10 15
NAO index (hPa)

0

2

(f)

Figure S11. Change to the North Atlantic zonal wind speed and NAO index in December, January February (DJF) and June, July, August

(JJA) at three pressure levels (200 hPa, 500 hPa and 850 hPa). The dashed lines indicate position of zero change.
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Figure S12. Percentage change in December, January, February mean precipitation attributed to the North Atlantic Oscillation (NAO) and

the residual.
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Figure S13. Temperature change in December, January, February mean surface air temperature attributed to the North Atlantic Oscillation

(NAO) and the residual.
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Figure S14. Monthly precipitation values for Northern (solid line) and Southern (dashed line) Europe in the Late Pliocene (red) and pre-

industrial (blue) simulations. The dots note the month of highest precipitation in Northern Europe and the crossed note the month of highest

precipitation in southern Europe.
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