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Figure S1: As in Figure 1 of main manuscript but here showing climate projections for summer

(DJF) tasmax.
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Figure S2: Climate projections (years 2080-2099 minus years 1986-2005) under SSP370 for
summer (DJF) for select variables, showing how the response from the GCM is modified after
downscaling in SST/SIC driven runs (here CNRM-CMB6-1). For tas, the temperature change
averaged over the entire plot region is indicated in the top-right. For v850, negative values
indicate northerly flow conditions.



GFDL-ESM4 (CCAM) GFDL-ESM4 (raw) difference

0 | | . 0 | | o | |
R~ ot iy 3 iRy 2
Bk ™ . +2.18°C SRR +2.20°C RN
wa Y o e uo S
—_— 1 T r S . ) 3 £y "
oo 308 308 308
% L P ) i - < -
60S — - 608 — ~ 608 — r
B 2 .
L—FL' T U T L ' T T 1
120E 150E 180 150W 120W 120E 150E 180 150w 120W 120E 150E 180 150W 120W
T T T e — [T T T T — ] T —
2 24283236 4 44485256 6 2 24283236 4 44485256 6 15 -1 05 0 05 1 15
0 L - L ik 0 il - 0 L
7§ [ avEs X [ =y
‘l-’gg? Ry < %—55? m\m : &-E? W S
—~ . 1 ¥ T
Q : .
E 308 -~ 308 | -
~ 5 d}y
S A .
g 60S 60S
120E 150E 180 ‘ 150w 120W 120E 150E 180 150W 120W 120E 150E ‘ 180 ‘ 150w 12(;W
[ L L " OEEEEREEES | ARRE [
-1.8 -1.2-06 0 06 12 1.8 -1.8 -1.2 -06 0 06 12 1.8 24 -16 -08 0 08 16 24
o | | | ol _
o e S Es v
& i
308 ¢
=
o
|
) eos
=
"

120E 150E 180 150W 120W 120E 150E 180 1500 120W 120E 150E 180 150W 120W

[ NRRRRg [T T IR ] e —— T[T —
-75-6-45-3-150 15 3 45 6 75 -75-6-45-3-150 15 3 45 6 75 -75-6-45-3-150 15 3 456 75

Figure S3: Climate projections (years 2080-2099 minus years 1986-2005) under SSP370 for
summer (DJF) for select variables, showing how the response from the GCM is modified after
downscaling in SST/SIC driven runs (here GFDL-ESM4). For tas, the temperature change
averaged over the entire plot region is indicated in the top-right. For v850, negative values
indicate northerly flow conditions.
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Figure S4: Climate projections (years 2080-2099 minus years 1986-2005) under SSP370 for
summer (DJF) for select variables, showing how the response from the GCM is modified after
downscaling in SST/SIC driven runs (here AWI-CM-1-1-MR). For tas, the temperature change
averaged over the entire plot region is indicated in the top-right. For v850, negative values

indicate northerly flow conditions.
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Figure S5: Annual SST climatology (units: degrees Celsius) for the historical period (years 1986-
2005). Left panels show SST climatology after bias correction to input data, middle panels show
SST climatology in each GCM without bias correction, right panels show differences (bias-
corrected minus raw).
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Figure S6: As in Figure S5 but here for annual SST climatology in SSP370 (years 2080-2099).



GCM (raw)

[ [T
5 RS

RCM

0 [%]

-16
24
-32
-40

| i

RCM

Figure S7: As in Figure 5 of main manuscript but here showing precipitation projections for
spring (SON).
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Figure S8: As in Figure 4 of main manuscript but here showing DTR projections separated by
season.
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Figure S9: As in Figure 4 of main manuscript but here showing tasmax projections separated by
season.
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Figure S10: As in Figure 4 of main manuscript but here showing tasmin projections separated by
season.
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Figure S11: Heatwave metrics for the extended summer (months NDJFM) averaged over the
historical period only (years 1986-2005).
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Figure S12: Temporal standard deviation in daily maximum temperature (tasmax) for the
extended summer months (NDJFM) over the historical period (1986-2005). Each model shown is
the downscaled simulation by CCAM. The NIWA Virtual Climate Station Network (VCSN) at 5km
gridded resolution is also shown for reference (station-based).
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Figure S13: As in Figure 13 of the main manuscript but here showing CCAM downscaled climate
projections for each GCM, for NDJFM drought frequency (units are % change).



ACCESS-CM2 EC-Earth3 NorESM2-MM

T g
AN | [ (][0 DA || (|| || UD DN | [T
-75 -50 25 0 25 50 75 -75 -50 25 0 25 50 75 -75 -50 25 0 25 50 75

GFDL-ESM4 AWI-CM-1-1-MR CNRM-CM6-1 Multi-model mean

2 B B
I [ ] C[TOOMMMNNNN NN ([ TN SN[ [T (L] MMM {171 ——
75 50 25 0 25 50 75 -75 50 25 0 25 50 75 -75 50 -25 0 25 50 75 -75 -50 25 0 25 50 75

Figure S14: As in Figure 13 of the main manuscript but here showing the CCAM downscaled
climate projections for each GCM, for NDJFM drought duration (units are % change).
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Figure S15: As in Figure 13 of the main manuscript but here showing the CCAM downscaled
climate projections for each GCM, for NDJFM drought intensity (units are % change).



