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Figure S1. MCA modes and causal maps for ERA-long. Same as for Fig. 3 in the main text but for ERAS5-long, i.e. 1979-

2020.
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Figure S2. MCA modes and causal maps for SEASS5. Same as for Fig. 4 in the main text but for MCA modes obtained by
running directly the MCA analysis on the SEASS dataset.
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Figure S3. MCA modes and causal maps for SEAS5-ERA. Same as for Fig. 4 in the main text but for MCA modes obtained
with SEASS dataset initialized on the 1 of March.
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(a) CGT - Z200 | SAM; mean: 0.4, std‘ 0.37
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Figure S4. Same as for Fig. 5 in the main text but obtained with SEASS5 dataset initialized on the 1% of March.
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Figure S5. Same as for Fig. 6 in the main text but obtained with SEASS5 dataset initialized on the 1% of March.
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(a) SAM = Z200 | CGT - Sahel - 90%-10% [B]

fso -

:m) I M

[ PR G

(g) CGT = OLR | SAM - NE-EU - 9010 [g]

b
4

Nl ]
\%

-

Figure S6. Same as for Fig. 7 in the main text but obtained with SEASS5 dataset initialized on the 1% of March.

- 0.12
-0.10
-0.08
- 0.06
-0.04
ro.02
~0.00

- 0.12
-0.10
-0.08
- 0.06
r0.04
ro.02
~0.00

- 0.12
-0.10
-0.08
- 0.06
r0.04
ro.02
~0.00

-0.12
-0.10
-0.08
- 0.06
-0.04
ro.02
~0.00

(b) Sahel 2200

ERA-S

o4

ro.3

ro.2

ro.l

0.0

(d) SE-US Z200

0.5

ERAS

ERA-L

ro4

Fo.3

ro.2

rol

0.0

(f) India OLR

0.5

T

ERA-L

== -l

ERA-S

Fo4

Fo.3

ro.2

(h) NE-EU OLR

0.0
0.5

(W F L 7

gof

ERA-5

e |

ERA-L

Fo4

Fo.3

ro.2

-4 -2

2
Blsd]

0.0

Density

Density

Density

Density



(a) WNPSM = Z200 | NPH - Japan - 9010t [B]

R

.&

(e) WNPSM = OLR \ NPH MCont -90"-10" [B]

L(f'g 3“’“1;‘3 =
A :V ENE)

=T

(g) NPH = OLR | WNPSM - CE-EU - 90"-10 [g]

/"a:r:”@ /Ew’?“‘:b <

- 0.12
-0.10
- 0.08
-0.06
ro.04
ro.02
~0.00

F0.12
-0.10
- 0.08
- 0.06
r0.04
r0.02
-0.00

F0.12
-0.10
- 0.08
- 0.06
r0.04
r0.02
- 0.00

-0.12
o.10
- 0.08
- 0.06
r0.04
r0.02
~0.00

(b) Japan Z200

ERA-S
[ERA-L

05

Fo4

ro3

roz

ro1

(d) NW-US 2200

00

ERA-S
ERA-L

05

Fo4

ros3

roz

ro1

(f) M.Cont. OLR

00

\ ERA-L

ERA-H

05

rog

ro3

roz2

ro1

0.0

T
ERA-SY

AN L |

05

ro4

-4 -2

B ls.d]

Figure S7. Same as for Fig. 8 in the main text but obtained with SEASS5 dataset initialized on the 1% of March.
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Figure S8. Panel (a) shows SST anomalies for El Nifio — La Nifia years for ERA-S. Panels (b) shows SST anomalies for El
Nifio — La Nifia years for SEASS initialized on the 1% of March. Panel (c) show the BIAS between ERA-S and SEASS5 for

SST fields. Panels (d) and (e) same as for Panels (b) and (c) but for SEASS initialized on the 1% of May. Panels (f)-(j) same
as for panels (a)-(e) but for U200 fields. Panels (k)-(0) same as for panels (a)-(e) but for OLR fields.
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Figure S9. Same as for Fig. 11 but OLR fields.

10




80

El Nifio

(a) WNPSM = OLR | NPH, init03 [B]
Z

(=t L

La Nifia

(b) WNPSM = OLR | NPH, init03 [B]
Z

0.2}/%" ¥ ,_év'

El Nifio - La Nifia

(c) WNPSM = OLR | NPH, init03 [%]
Z

Aé\’ >

R oo
\gq
—0.1 3
-03 l? "9 L=

(e) WNPSM = OLR | NPH, init05 [B]

03 \/; .
02 © ¥

3 ' .
N =

L R /
~ﬁa y
-0.2
03 3‘7 (- ~ -

(g) NPH = OLR | WNPSM, init03 [B]
Z

v e

Y
P

(h) NPH = OLR | WNPSM, init03 [B]
Z

t . ‘% s
e
NERAL S

§° - -

.i i QJ{V‘WW

() NPH = OLR | WNPSM, init05 [B]

e i T T

(I) NPH = OLR | WNPSM, init05 [%]

7
8 -
1 z

Y
N g

Figure S10. Same as for Fig. 12 but OLR fields.
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Figure S11. Same as for Fig. 11 but for ENSO vs neutral years.
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