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Supplementary 1

Precipitable water change (mm)

Global mean surface temperature change (AGMST/°C)
O GLOBAL O TROP O Nsz O ssz O NMZ O smz

Figure S1: Sensitivity of regional precipitable water to GSMT across a,b,c) mid-

(2021-2050); and d,e,f) end of century (2071-2100) periods, relative to the 1971-2000

baseline. Panels (a,d) show annual results, while panels (b,c,e,f) show seasonal results.
Legend definitions are consistent with Fig. 2 in the main text.
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Supplementary 2

Mid-century (2021-2050)

a) GMST Regional hydroclimatic variables
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Figure S6: Annual changes in a) mean; and b) variability of hydroclimatic variables
across global and tropical region during mid-century (2021-2050) relative to the baseline
(1971-2000) periods from CMIP6 model ensembles. Region colors are consistent with Fig. 3
in the main text.



ot +
+ =t +
L3
+ ﬁ&
+ +
T F +
+ O+
+ o
% + HH o+
e 4+
8
= n
g L
(8]
=
©
£
©
o
1=
T
>
<
w R
m + H— +
D +
M +
+ &
+
+ @+
+ Hott
+ e +
+ ot
[}
[
& o & © v & o & 3
(%) v jeuoiBay
-Qlu + HE—t +
=
(&)
+ +Hl i
©
< N =] @« © < N =
-~ ~— o o o

— o o
(2.) L1V |eqol9

TROP

Global

Global

b)

oot
+ et +
+! +
+ +
+’—. t
—— +
+ +o— |
+ +a +
+ —
+ e
+ -+
15 —t +
-
+ e+
+ 4
+ >4 4
S +
+ >— +
e -
. ro———+ +
—_—
+
+ —————t
+ —— +
+ ! +
S ©w o ®w o ®w o
@ 4 8 k& A §
(%) rlov jeuoiBay
t—_—
+ t L +-
rel o to) o 0 o
N N - - Q <
o o o o o

o
(00) LOV [eqOID

TROP

Global
V sMm 4k g

Global

ET APw @Pr QE

@ SSP5-85

@ SSP1-2.6

Figure S7: As S6, but for JJA season.
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Figure S8: As S6, but for DJF season.
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End of century (2071-2100)

a) GMST Regional hydroclimatic variables
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Figure S9: As S6, but for annual changes across end of century projections (2071-2100)
relative to the baseline period (1971-2000).
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Figure S10: As S9, but for JJA season.
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Figure S11: As S9, but for DJF season.
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Supplementary 3

Mid-century (2021-2050)
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Figure S12: Annual changes in a) mean; and b) variability of hydroclimatic variables across
non-tropical regions during mid-century (2021-2050) relative to the baseline (1971-2000)
periods from CMIP6 model ensembles. Region colors are consistent with Fig. 3 in the main
text.
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End of century (2071-2100)

a) GMST Regional hydroclimatic variables

501 .

>
o

404

w
(4]
. — s
Pt +
A Hp—

w
[S)

30 - .

N
]

201

+ —_t
—tt
+ P
-
+
A—tt-

Global ApT (°C)
= N
o
b3

Regional Ay (%)

H—t
T
+!&+

+ e
%

»—
05}
Fe—t
]

L

=
s S

B

k =

U
n
[3,]

s

w +F 1 E=
1.0 + ..‘L w % I
-10 N ) '
os I
N
o
0 0 _20
Global NSZ S8z NMZ SMzZ
b)
N 1504 .
N
0.5 I 125 +
N
+ +
o4l - 100
[3) s
< 3 75 B +
'E 0.3 db +
g = 50 ® - +
© c + .
'g K] + ++ + I
2 | (=) ]
© 02 g” 1 I : f 1
i o i 2 d b T II v o i e I
1 01— i - It m =
0.1 + s N +
+ + +
+
N

-
Global NSZ SszZ Mz SMZ

@ ssP126 @ SsP585 M T A Pw @Pr QE V sm d g
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Supplementary 4
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Figure S17: Regional interdependence of JJA season: climate and hydrological variables
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MIROCS6. Legend definitions are consistent with Fig. 4 in the main text.
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Figure S21: Regional interdependence of DJF season: climate and hydrological variables
during mid- (2021-2050) and end of century (2071-2100) in the NMZ and SMZ regions for
MIROCS6. Legend definitions are consistent with Fig. 4 in the main text.
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Figure S22: As S21, but for NorESM2-LM.
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Figure S23: As S21, but for NorESM2-MM.
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Figure S24: As S21, but for CMCC-CM2-SR5.
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Figure S25: As S21, but for CMCC-ESM2.
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Supplementary 5

a) NSZ- SSP1-2.6 (network changes) b) NSZ-SSP5-8.5 (network changes)
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Figure S26: Network changes across mid and end of century projection during JJA season
across the NSZ and SSZ regions under MIROCS6.
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Figure S27: As S26, but for NorESM2-LM.
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a) NSZ- SSP1-2.6 (network changes) b) NSZ-SSP5-8.5 (network changes)
(i) Granger Causality (ii) RF - SHAP (i) Granger Causality (ii) RF - SHAP
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Figure S28: As $26, but for NorESM2-MM.
a) NSZ- SSP1-2.6 (network changes) b) NSZ-SSP5-8.5 (network changes)
(i) Granger Causality (ii) RF - SHAP (i) Granger Causality (ii) RF - SHAP
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Figure S29: As S26, but for CMCC-CM2-SR5.
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Figure S30: As S26, but for CMCC-ESM2.
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Figure S31: As S26, but during DJF across the NMZ and SMZ under MIROCG6.
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Figure S32: As S31, but for NorESM2-LM.
a) NSZ- SSP1-2.6 (network changes) b) NSZ-SSP5-8.5 (network changes)
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Figure S33: As S31, but for NorESM2-MM.
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Figure S34: As S31, but for CMCC-CM2-SR5.

a) NSZ- SSP1-2.6 (network changes) b) NSZ-SSP5-8.5 (network changes)
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Figure S35: As S31, but for CMCC-ESM2.
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Supplementary 6
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Figure S36: Sensitivity of RMST to GSMT across early century (1981-2010) relative to
the 1971-2000 baseline. Panel (a) shows annual results, (b) summer, and (c) winter season.
Legend definitions are consistent with Fig. 2 in the main text.
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Figure S37: As S36, but for precipitable water.
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Figure S38: As S36, but for precipitation.
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Figure S39: As S36, but for evaporation.
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Figure S40: As S36, but for soil moisture.
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Figure S41: As S36, but for runoff.
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