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Table S1 Correlation between the frequency of Atlantic TCs, hurricanes during ASON and EASJ during JASO for 1980-2018 by controlling the Niño3.4 index during JASO. The symbol “*” denotes values that are significant at the 0.05 level. 
	Correlation
	
	Atlantic TCs
	Hurricanes

	NCEP/NCAR
	
	-0.58*
	-0.38*

	MERRA2
	
	-0.58*
	-0.40*

	ERA5
	
	-0.56*
	-0.38*

	JRA-55
	
	-0.57*
	-0.40*




Table S2 Correlation between Atlantic TCs/hurricanes and 200-hPa zonal winds in different latitudes (JASO). 
	Correlation
	Atlantic TCs (1980-2018)
	Atlantic Hurricanes (1980-2018)

	EASJ (30°N -35°N)
	-0.70
	-0.57

	EASJ (35°N -40°N)
	-0.52
	-0.40

	EASJ (40°N -45°N)
	-0.15
	-0.10

	EASJ (45°N -50°N)
	0.38
	0.32
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Figure S1. Frequency of Atlantic hurricanes (orange; right y-axis) for August-November of 1980-2018 and the intensity of EASJ indices (blue; left y-axis) during July-October in four different reanalysis products (see Methods for details).   

 [image: ]
Figure S2. Regression of (a) 200 hPa and (b) 850 hPa winds in August-November (ASON) onto EASJ in July-October (JASO) with the linear fit to the Niño3.4 index removed. The shading represents the regions with significant correlation (at the 5% level) between ASON vertical wind shear and JASO EASJ. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).  
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Figure S3.  Regressed loading of sea surface temperature (shading, unit: °C) onto the EASJ index during July-October.

 [image: ]
Figure S4. Climatology of Rossby wave source (shading, unit: ×10-11 s-1) and 200 hPa winds (vector: ms-1) during (a) December-February (DJF) and (b) July-October. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).  
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Figure S5. Climatology of 200-hPa wind fields (vector, ms-1) and Rossby wave source (shading, ×10-11 s-1) during JASO of 1980-2018. Contours represent the regression of 200-hPa eddy stream function (zonal mean removed; ×106 m2s-1) during ASON onto the EASJ index (35°N-40°N) during JASO. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).  
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Figure S6. Climatology of 200-hPa wind fields (vector, ms-1) and Rossby wave source (shading, ×10-11 s-1) during JASO of 1980-2018. Contours represent the regression of 200-hPa eddy stream function (zonal mean removed; ×106 m2s-1) during ASON onto the EASJ index (40°N-45°N) during JASO. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).  
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Figure S7. Climatology of 200-hPa wind fields (vector, ms-1) and Rossby wave source (shading, ×10-11 s-1) during JASO of 1980-2018. Contours represent the regression of 200-hPa eddy stream function (zonal mean removed; ×106 m2s-1) during ASON onto the EASJ index (45°N-50°N) during JASO. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).  
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Figure S8. Responses of 200 hPa wind fields (unit: ms-1) and 200-hPa geopotential height (unit: gpm) to the heating profile (3 K/day) prescribed in tropical western Pacific (red contours of the top left panel) using the mean state of July to October. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).  
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Figure S9. Responses of 200 hPa wind fields (unit: ms-1) and 200-hPa geopotential height (unit: gpm) to the heating profile (3 K/day) prescribed in tropical central Pacific (red contours of the top left panel) using the mean state of July to October. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).  


[image: ]
Figure S10. Responses of 200 hPa wind fields (unit: ms-1) and 200-hPa geopotential height (unit: gpm) to the heating profile (3 K/day) prescribed in East Asia (red contours of the top left panel) using the mean state of July to October. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).    




[image: ]
Figure S11. Schematic diagram for the impacts of EASJ on Atlantic TCs. “EASJ” represents East Asian Subtropical Jetstream, EASM represents East Asian Summer Monsoon, and “L” and “H” are “low” and “high” pressure systems at the 200 hPa level. The black rectangle represents the Atlantic MDR (80°W-20°W, 10°N-20°N).   




[image: ]
Figure S12. Fitted and observed frequencies of Atlantic hurricanes using predictors: (a) and EASJ, tropical relative SST and Niño3.4 and (b) tropical Atlantic SST and Niño3.4. The white circles represent the observations. The black line represents the median of the fitted Poisson distribution, while the dark (light) grey regions the 25–75th (5–95th) percentiles. Tropical Atlantic SST is defined as the sea surface temperature averaged over the Main Development Region (80°W-20°W, 10°N-20°N).

7

image4.png
70°N

50°N

30°N

EQ

50°N

30°N

EQ

20°S

/ﬁ%

/7;¢i/7
\)

/////-
AN N NANEN

=252\

727 S\
//é22*¥s>§\\§§&

R DN NN

A

‘\\ WSSO

AP

///////
—>
40ms”

L
0 ¥ '
1

.t )

S 51{’ _,_ .
3 "Gé%z=‘
>

==\ 0\
AL R
'y

£ v/l )

.\“a.. o A

,._,\\\\_,://////////

S NSNS\ N\N YV s

LSS

TSNS

P a

E NSNS

¢“7
\\\\\\\\\\\\; _‘
WL SR

| ’ l ‘ \\\_,W//// !
L > 2SS

W = > T77 7777077 1 VNNSe L Y

i N N N N Y TR T

N R i ///”*\)\\)\\\\\\\





image5.png
A< L4 7 [

///I\\\"’)/72}’?/7/7/7////1‘\\\“"’/

////////—-/—L_Isl\\\\ll///////)’/

7 —amimny
N 7 ZATEETS TN NN L)

&D / /////7/7\ )
IS SR S . SN
/ ‘ ////7\1/,

SN RN




image6.png
50°N s S STeut

"! ;
" i

E// = ‘\\ f‘:'
AN §
\\\\ t

ﬁx-
30°N N ' \)\\\\\' \w\\\g—aﬁj// \

PEEYA \ﬁa/W////k/\/ P

P »\4/7
\\\\‘\\ Voo NN

\
N W////// N

\\$/>/7/7/7/7/7/7////\\\\.\‘,// O A B

M
zﬁﬂﬂ yo 0 S S

//////,,,,,,///////////////////

EQ Sk S NN Y
k(,~~~-'-;»*»\\\\\\\\\\\\

1\Y ( N\
\*\“”’””%yjjaesﬁxxgx

/ / / ? /,
d /ll//// L7 Z S5





image7.png
SN\

e VRS
V\\\llIJIJ’T‘\\y\ﬁW/////
F oW Wy R \\\swj///// I\

A

///////////////////////////////

. /ﬁ///,//xf//lll\\\ll///////;y/
\

R N N N O e N T O

[\
| ?‘\ N R Rt~ = S

////7@;7/» |

\ \ \ #0ms s




image8.png
70°N

50°N

30°N

50°N

30°N

50°N

30°N

EQ

20°S
1

00E

-1000

180E

-800

-600

100W

-400

100E 100E

-200

0

200

R el R

180E

400

PRPPSPEL R PR R e

R R
k4 -

100W

600

800

100E

1000




image9.png
1rr/lllll|\

,\/‘/lll\.~~

e e iGN~ - Y
-
¥ R R I RN

AN

’_ e - e ———————— = .

t NS w .-
N v s s
3 . )
¢ Yo e e ———— . .
N <

100E 180E 100W 100E_100E 180E 100W 100E
B 20 T ——

-1000 -800 -600 -400 -200 0 200 400 600 800 1000




image10.png
70°N
50°N - T

,,,,,,

...................

30N /1827 Qe A @I N R

................................

EQUOWESN:, NS BWERS, N
poos N e N
70°N \. N

-\xﬁug'Q“i7"*":l’
“‘:@i" \ . Jb N
50°N f iy

,,,,,,,,,,

,,,,,,

,,,,,,,,,,

.......
lcooococoooo o™ P T IR,

70°N T
\wawz‘/% Z vf, :
50°N ' }}//’//’ "‘:gmm‘* »

4 | ey 1 Y 1
Iy l; g "“, "
N / /(/ / [T A\

,’//'4/ A;"Q““\’;yl]ﬁ‘ 00000

i, \ 000000
: \
4, Y
s -
e, )

,,,,,,,,,

30°N

.............

................

100E 180E 100W 100E_100E 180E 100W 100E

-1000 -800 -600 -400 -200 0 200 400 600 800 1000




image11.png
100E 180E 100W 20W




image12.png
20

N
o
L

Frequency
5

a) Hurricanes vs EASJ & Relative SST & Nifio3.4

COR=0.71
RMSE = 1.91

o O

N
o
L

Frequency
5

b) Hurricanes vs Relative SST & Nifio3.4

COR=0.70
RMSE = 2.00





image1.png
EASJ(*-1)

— NCEP/NCAR

1980

1990

2000

2010

Atlantic Hurricanes




image2.png
70°N

|
\W‘

50°N RN
WivaaEy,

\{’// I s
Z, “iaﬂZV/‘wk!

! \\\\(/'-\\\
| \\\ <~<\‘/
R ¢ \WANA WA »&\W&

7ol
,/f |,/ NN
////l,///,_///l\\//,\
EQ - \ e SR
o/ \\//

" //‘-////// \\ -’\;\\ Ay
P NS l\ ’
<A 31/ ‘ 4/"'”“\\“‘f

,\/// - N

/ s> v

‘ T4

Y5 {
50°N S ////4—4—‘\\\\\\,
, )l _
,//tl " /,_ N v /'\\\\ -.l‘-
‘ A ‘I ;'
- P ! ’ I I
300N T, \.\\se—)////‘\\\\\,///f\

v 0\'\_’\\// A vy \ \__,,7/'/'//' '
. . _.r_./////,,,
’ ’ A) ’
”"‘b”"\\\\\\\\“\\\\hl’/f

EQ * ‘,/ »ﬁ\,‘a—v-a\x\-~-\\\\\\\\"I
o
//1_-_>\~.—o—o'—'-'““""lﬁ‘\\\\\\\

*\\\~\% "‘%\Il """\\\\\\
—
TN

Cm s AN Y . Ty

20°S





image3.emf

