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1 Plots for Giorgi regions for GSWP3-W5E5

We here present figures for all Giorgi regions as defined in Giorgi (2000) analogously to Figures 6-8
(Southern South America) and 9-11 (Northern Europe) in the main text.
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Figure Al: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Australia for the GSWP3-W5E5 dataset.
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Figure A2: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5ES5 dataset for Australia. To obtain the counterfactual annual cycle
(orange line), our method aims to map the late factual (thin blue line) to the early factual (thick blue
line) annual cycle.
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Figure A3: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Australia.
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Figure A4: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Amazon Basin for the GSWP3-W5E5 dataset.
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Figure A5: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5ES dataset for Amazon Basin. To obtain the counterfactual annual
cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual (thick
blue line) annual cycle.
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Figure A6: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Amazon Basin.
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Figure A7: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
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Figure A8: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5E5 dataset for Central America. To obtain the counterfactual annual
cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual (thick
blue line) annual cycle.
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Figure A9: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Central America.
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Figure A10: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Western North America for the GSWP3-W5ES dataset.
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Figure A11: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5E5 dataset for Western North America. To obtain the counterfactual
annual cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual
(thick blue line) annual cycle.
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Figure A12: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Western North America.
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Figure Al4: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-WS5E5 dataset for Central North America. To obtain the counterfactual
annual cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual
(thick blue line) annual cycle.
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Figure A15: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Central North America.
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Figure A17: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
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Figure A18: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Eastern North America.
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Figure A23: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5ES dataset for Greenland. To obtain the counterfactual annual cycle
(orange line), our method aims to map the late factual (thin blue line) to the early factual (thick blue

line) annual cycle.
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Figure A24: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Greenland.
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Figure A26: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5E5 dataset for Mediterranean Basin. To obtain the counterfactual
annual cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual
(thick blue line) annual cycle.
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Figure A27: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Mediterranean Basin.
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Figure A28: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Western Africa for the GSWP3-W5E5 dataset.
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Figure A29: Factual and counterfactual multi-year regional mean annual cycle of the climate variables

(different panels) in the GSWP3-W5E5S dataset for Western Africa. To obtain the counterfactual annual
cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual (thick

blue line) annual cycle.
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Figure A30: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Western Africa.
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Figure A31: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Eastern Africa for the GSWP3-W5E5 dataset.
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Figure A33: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Eastern Africa.
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climate variables for Southern Africa for the GSWP3-W5E5 dataset.
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Figure A35: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5ES5 dataset for Southern Africa. To obtain the counterfactual annual
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and all climate variables (different panels) of the GSWP3-W5E5 dataset for Southern Africa.
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Figure A38: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
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Figure A39: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5S dataset for Sahara.
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Figure A41: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5E5 dataset for Southeast Asia. To obtain the counterfactual annual
cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual (thick
blue line) annual cycle.
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Figure A42: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Southeast Asia.
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Figure A43: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for East Asia for the GSWP3-W5E5 dataset.
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Figure A44: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5ES dataset for East Asia. To obtain the counterfactual annual cycle
(orange line), our method aims to map the late factual (thin blue line) to the early factual (thick blue

line) annual cycle.
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Figure A45: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for East Asia.
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Figure A46: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for South Asia for the GSWP3-W5E5 dataset.
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Figure A47: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5E5 dataset for South Asia. To obtain the counterfactual annual
cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual (thick
blue line) annual cycle.
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Figure A48: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5S dataset for South Asia.
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Figure A50: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5ES dataset for Central Asia. To obtain the counterfactual annual
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Figure A53: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5ES dataset for Tibet. To obtain the counterfactual annual cycle
(orange line), our method aims to map the late factual (thin blue line) to the early factual (thick blue

line) annual cycle.
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Figure Ab4: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for Tibet.
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Figure A56: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3-W5E5 dataset for North Asia. To obtain the counterfactual annual
cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual (thick
blue line) annual cycle.
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Figure A57: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3-W5E5 dataset for North Asia.
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2 DMaps of differences between late and early period for GSWP3

We here present maps that are analogous to Figure 4 and 5 in the main paper, but for GSWP3 instead
of GSWP3-W5E5.
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Figure A58: Differences between multi-year averages over the late (1981-2010) and early (1901-1930)
time period for the factual (left) and counterfactual (right) GSWP3 dataset. Results are shown for
tas, tasmin, tasmax, pr and rsds from the top to the bottom. Note that the color scale is capped for
precipitation, i.e., values below -2e-5 and above 2e-5 kg m-2 s-1 are displayed in dark blue and red,
respectively.
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3 Plots for Giorgi regions for GSWP3

We here present figures for all Giorgi regions as defined in Giorgi (2000) analogously to Figures 6-8
(Southern South America) and 9-11 (Northern Europe) in the main text.
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Figure A60: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Australia for the GSWP3 dataset.
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Figure A61: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3 dataset for Australia. To obtain the counterfactual annual cycle (orange
line), our method aims to map the late factual (thin blue line) to the early factual (thick blue line) annual

cycle.
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Figure A62: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Australia.
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and all climate variables (different panels) of the GSWP3 dataset for Amazon Basin.
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Figure A68: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Central America.
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Figure A69: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Western North America for the GSWP3 dataset.
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Figure A71: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Western North America.
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Figure A73: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
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climate variables for Eastern North America for the GSWP3 dataset.
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Figure A76: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3 dataset for Eastern North America. To obtain the counterfactual annual
cycle (orange line), our method aims to map the late factual (thin blue line) to the early factual (thick
blue line) annual cycle.
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Figure A77: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Eastern North America.
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Figure A83: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Greenland.
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Figure A84: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Mediterranean Basin for the GSWP3 dataset.
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Figure A88: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3 dataset for Western Africa. To obtain the counterfactual annual cycle
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Figure A89: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Western Africa.
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Figure A90: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Eastern Africa for the GSWP3 dataset.
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Figure A91: Factual and counterfactual multi-year regional mean annual cycle of the climate variables

(different panels) in the GSWP3 dataset for Eastern Africa. To obtain the counterfactual annual cycle
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Figure A92: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Eastern Africa.

95



Southern Africa

295.0
.;_—:ﬁ —— Factual . 5;
£20454 © .S 288.5 -
9o Counterfactual %,.3: o
£ 2 294.0 £ 32 288.0
22 ggg o
AN _ Lo
52 2935 @ 228751
z® 293.0 = Q
|_ T T T T |_ 287.0 L T T T T
1920 1950 1980 2010 1920 1950 1980 2010
. v . 3:0e-051
©,  C £
23 p 3021 §%
£93 2~ 2.5e-05 A
EC 5 2t
%32 301 52
$ 5 & 2.0e-05 A
1920 1950 1980 2010 1920 1950 1980 2010
c - 355
S 242.54 S
o o®
c.© c35
=T % 240.0 g=g% 3501
gg=l £552
c V= 237.51 c
3552
0F 235.0 85
3 § 3401
232.5 ; ; ; ; - . . . .
1920 1950 1980 2010 1920 1950 1980 2010
91250 A T 3.3
© = ~
[l
£ 91200 - oe 2ol
£ QE 3.2
o 8c
£ 3 91150 1 S
39 DY 3.1
& 91100 - )
=2
1920 1950 1980 2010 1920 1950 1980 2010
> 60.0 > 1.1e-02 -
oS : o=
o £ CE Y
| S ) . j-
PR 22 1.0e-02 1
T U .= 1
52" 55.0- BiE L
[J] JrB‘ U V.=
2 = =2 0
¢ 52.51 & 9.0e-03 1
1920 1950 1980 2010 1920 1950 1980 2010
Time in years Time in years
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Figure A95: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Southern Africa.
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Figure A98: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Sahara.
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Figure A99: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Southeast Asia for the GSWP3 dataset.
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Figure A100: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
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Figure A101: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Southeast Asia.
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Figure A103: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3 dataset for East Asia. To obtain the counterfactual annual cycle (orange
line), our method aims to map the late factual (thin blue line) to the early factual (thick blue line) annual

cycle.
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Figure A104: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for East Asia.
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Figure A105: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for South Asia for the GSWP3 dataset.
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Figure A106: Factual and counterfactual multi-year regional mean annual cycle of the climate variables

(different panels) in the GSWP3 dataset for South Asia. To obtain the counterfactual annual cycle
(orange line), our method aims to map the late factual (thin blue line) to the early factual (thick blue

line) annual cycle.
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Figure A107: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for South Asia.
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Figure A108: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Central Asia for the GSWP3 dataset.
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Figure A109: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3 dataset for Central Asia. To obtain the counterfactual annual cycle
(orange line), our method aims to map the late factual (thin blue line) to the early factual (thick blue

line) annual cycle.
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Figure A110: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for Central Asia.
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Figure A111: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for Tibet for the GSWP3 dataset.
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Figure A112: Factual and counterfactual multi-year regional mean annual cycle of the climate variables
(different panels) in the GSWP3 dataset for Tibet. To obtain the counterfactual annual cycle (orange
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Figure A113: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)

and all climate variables (different panels) of the GSWP3 dataset for Tibet.

116



North Asia

.§:>é270' —— Factual o >é
v ——— Counterfactual o £'0 264 1
O < =2 fud
&3 g2
5w 268 1 Egﬁ
D9 EE g 262
g5 "5
< 266 [
T T T T 260_ T T T T
1920 1950 1980 2010 1920 1950 1980 2010
o 2751 _
= i = 1.6e-05
$Z 0 274 §%
(O] )
ZE’EE 273 g‘g 1.4e-05
£38o2- s
5" E £ 1.2e-05 1
= 2271
1920 1950 1980 2010 1920 1950 1980 2010
s 1241 s 6o
] = -
28 123 22
=0 =2
B9 £ 1221 &Y E 255 4
tZo= EZoz
S SE>
"2 ©c 121 "nZee
[ag 857~ 250
. i C
3 120 S
1920 1950 1980 2010 1920 1950 1980 2010
96900
o 2 _, 3.61
<EECL96800— =
k= vE
g'p 967007 8 34-
32 55
Eg%soo— a3
& 96500 - © & 3.2
=2

1920 1950 1980 2010 1920 1950 1980 2010

3.4e-03 A

3.2e-03 A

3.0e-03 ~

2.8e-03 A

Near-Surface
Relative Humidity
in %

(o] (o] [ee]
N 5 o
Near-Surface
Specific Humidity
in kg kg-1

1920 1950 1980 2010 1920 1950 1980 2010
Time in years Time in years

Figure A114: Annual regional mean time series of factual (blue line) and counterfactual (orange line)
climate variables for North Asia for the GSWP3 dataset.
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Figure A116: Factual (blue) and counterfactual (orange) daily values for the last two years (2015-2016)
and all climate variables (different panels) of the GSWP3 dataset for North Asia.
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