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Figure S1. (a-d) Correlation coefficient r (p < 0.05) between GCRs and the high-
altitude cloud fraction in January by ISCCP for a time lag of 0-3years, respectively.
(e) Monthly mean fraction of the high-altitude clouds in January. (f) Maximal
variability of the high-altitude cloud fraction over the GCR cycles. (g-I) Same as
(a-f) but for the high-altitude clouds, as monitored using OLR.
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Figure S2. Same as Fig. S1 but for February.
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Figure S3. Same as Fig. S1 but for March.
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Figure S4. Same as Fig. S1 but for April.
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Figure S5. Same as Fig. S1 but for May.
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Figure S6. Same as Fig. S1 but for June.
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Figure S7. Same as Fig. S1 but for July.
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Figure S8. Same as Fig. S1 but for August.



(a)

0°

24N
12N
0° R
12°8 - *
48 I —— i
0°  60°E  120°E  180° 120°W _ 60°W
(b) Lag: 1yr
L] T T T 3
2Nl M S, N W
e MANE Y “k"?
0 e '\égwc, Ty
128} Ijﬂ ,:u\"‘ S \i‘
o 5 - Lo ; ;
N ( : A
0°  60°E  120°E  180° 120°W _ 60°W
(c) Lag: 2 yrs
2aN [ \> - (; P I‘\CL‘&I" . {
12oN L —\\“/\Lv’li i “ . \~
12°S \= /" ." ‘\‘ 3 ¥
m T AN e Y
0°  60°E 120 180°  120°W  BO°W
(d) Lag: 3 yrs
F] L. 4 T T
P V) SU W " SN CON . S W . "W S
MERL VAT 7 SR A\ S
12°N \ v,; e g \
0° Rl fin YW, TR AR wfd 3
12°8 =0 ; Lo
L TR VN

pe

(e)

24°N

12°N B
-

12°S
24°S

60°E

6

120°E 180° 120°W  60°W

120°E 180° 120°W  60°W

0°

0°

24°N b
12N ot
oo [1o
12°s

24°S |

I
0° 60°E

i —
120°E 180° 120°W

>0.6

<-0.6

>0.6

0.3

-0.3

<-0.6

>0.6

<-0.6

>0.6

50

(%) Angenen

(g) Lag 0yr h“ SHE
VY e* R ]
NI VA V4N, W 03
Ny RERR
12°s A
0.3
(i} /U\ ?
= L <-0.6
0°  60°E 120 £ 1800 120°W  60W  0°
(h) Lag: 1yr R
PN SR NCR 7 206
[ ) Y %,
12N kv 8 b, & : ) ek 0.3
K "3 A
0 [l ‘éﬂ‘b(' 0 -
12°8 ‘lj ;’U\i du \ 7 63
2w\ 41 FoA T ‘
U7 Lif <06
0°  60°E 120°E 180° 120°W 60°W _ 0° .
Lag: 2 yrs
N il = TR 20.6
—\V\d T ‘\C‘.» b ( 03
L ] ; ‘ \
S 0 -
i L 0.3
: ¥ = : <06
T20E 1800 120°W  GOW 0° .
240N — " Lag 3 yrs ,l. A >O6
12oN b \5—\/\\(1 L 0.3
o - \i
0° o § 0 -
o ‘. \ d
12°8 ﬂ w - 03
e L, TR IR —" -
o, I <06
0" 60E T20°E 180° 120'W 60°W  0° 0.
(k)
100
24°N
12°N T
0 50 2
12°s 3
24°s =
60°E  120°E  180°  120°W  60°W 0
0]
T T >30
I VATICPE ‘\C&"“ UM s
e o
. ‘/\Y% 15§
0 s e =
° ; ié%&fys m -
12°8 Ao é 15 3
: ! S
24'8 (U\ \E& 4 j ./ <-30
E  120°E

Figure S9. Same as Fig. S1 but for September.
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Figure S10. Same as Fig. S1 but for October.
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Figure S11. Same as Fig. S1 but for November.
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Figure S12. Same as Fig. S1 but for December.
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Figure S24. Comparison between SST and SUV/TSI. (a-e) Correlation coefficient
r (p < 0.05) between SUV and SST in August for a lag of 0—4 years, respectively.
(f) Monthly mean SST for August. (g) Maximal variability of SST over the SUV
cycles. (h-n) Same as (a-g) but for TSI.



e
):‘.

2

G0°E

T20°E

180° 120°W

‘ IR SRR ...; :
By TINS
‘iﬂ : ' ) 3
-~ & P :
M i, e A At I I g S - ey
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Figure S26. Comparison between the JRA-55 pressure reduced to the mean sea
level and the SUV/TSI variations. (a-d) Correlation coefficient r (p < 0.05) between
the pressure and SUV in August for a lag of 0-3 years, respectively. (e) Monthly
mean pressure reduced to the mean sea level for August. (f) Maximal variability
of pressure over the SUV cycles. (g-I) Same as (a-f) but for TSI.
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Figure S27. JRA-55 pressure reduced to the mean sea level averaged for 1979—
2021 for (a) January and (b) August.
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(a-d) Correlation coefficient r (p < 0.05) between the precipitation and GCRs in
August for a lag of 0-3 years, respectively. (¢) Monthly mean precipitation for
August. (f) Maximal variability of precipitation over the GCR cycles.
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Figure S29. (a-d) Correlation coefficient r (p < 0.05) between GCRs and the low-
altitude cloud fraction in January by ISCCP for a time lag of 0-3 years,
respectively. () Monthly mean fraction of the low-altitude clouds in January. (f)
Maximal variability of the low-altitude cloud fraction over the GCR cycles. (g-1)
Same as (a-f) but for August.
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