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Table S1. Rating standard of Humidex.

Humidex Rank
H>30 Less comfortable, outdoor activities should be minimized
H>40 Uncomfortable, unnecessary outdoor activities should be ceased completely

*The online version of this article can be found at https://doi.org/10.1007/s00376-021-1168-x
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Fig. S1. Differences (units: day) in climatology of the frequency of HDDs between (a) CMIP6 CanESMS5 model, (b)
CMIP6 HadGEM3-GC31-LL model, (c¢) CMIP6 GFDL-ESM4 model, (d) CMIP6 MRI-ESM2-0 model, (¢) CMIP6
IPSL-CM6A-LR model, and (f) CMIP6 MIROC6 model and observations. The numerical values in the top right
corner of panels are the spatial correlations between observations and simulations.
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Fig. S2. Same as Fig. S1 but for the frequency of CDDs.
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Fig. S3. Linear trends [units: d (10 yr)~!] in the frequency of HDDs of historical simulations from (a) CMIP6
CanESMS5 model, (b) CMIP6 HadGEM3-GC31-LL model, (¢) CMIP6 GFDL-ESM4 model, (d) CMIP6 MRI-ESM2-
0 model, (e) CMIP6 IPSL-CM6A-LR model, and (f) CMIP6 MIROC6 model. The numerical values in the top right
corner of panels are the spatial correlations between observations and simulations. The dotted area indicates that the
linear trend is significant at the 95% confidence level.
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Fig. S4. Same as Fig. S3 but for the frequency of CDDs.
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Fig. S5. Time series of regional mean frequency of HDDs anomalies (units: d yr~!) in the eight sub-regions from
1961 to 2014. The black, dotted line represents the original observation data, the blue line is the 10-year running
average, the red line is the linear regression, and the green line is the anomaly time series for the ALL simulations.
The numerical values in each subplot denote the linear trend of observation (black) and simulation (green) (units:
d yr 1), and asterisks denote the 95% significance level.
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Fig. S6. Same as Fig. S5 but for the frequency of CDDs.




(GCanESMS. Eumidex (PeapEsMe. .

50°N 50°N | .
/}‘ r 1 (/’; o o o R N 3
40°N L AON] e )
L . [ ] TS
. 3 1 e
30°N] ~. L 30°N] s e
L 4 o )
-0.48 1 -031 o,
20°N 20°N |
" '80°E’ '90°E  100°E 110°E 120°E 130°E "'80°E’ '90°E  100°E 110°E 120°E 130°E
(b)HadGEM3-GC31-LL Humidex (9)HadGEM3-GC31-LL WCI
50°N L 50°N{ L
' ] ol
[ 1 3 e
40°N- ¢ r 40°Nj g,\’“ﬁ r
: 1 3 8
30°N] Eo30°N] S~ ¢ i
[ ] oy
[ 1 07 RN
20°N | E o 20°N] X ) |
" "80°E’ '90°E  100°E 110°E 120°E 130°E ""80°E’ '90°E  100°E 110°E 120°E 130°E
(c)MRI-ESM2-0 Humidex (h)MRI-ESM2-0 WCI
Se TN\ L ] =
50°N+ [ 50°Nj
G pad S ] ‘
- o J /JNI‘N r 1 /
40°N] ¢ e P T i o 40°N]
:E .(\; E ;
30°N] ., b Sl L 30°N]
——— [ ]
-0.13 g [ ]
o ® . 7 5
20°N | & , L 20°N{
" '80°E’ '90°E 100°E 110°E 120°E 130°E
(d)IPSL-CMBA-LR Humidex
R 5 N\ L o
50°N/ ~ [ 50N
4N : T -/ ]
— foud 7 L ]
= s PO 1 .
40°N |~ -+ w 2 40°N | ¢
1 2 ¢ : 15
3 [ ]
30°N] e - # L 30°N]
T r 1
& Q 0 [ ]
-0.21 e [ ]
20°N | = L 20°N
"T80°E '90°E 100°E 110°E 126°E 130°E
(e)MIROC6 Humidex
50°N+ e & \-nk/ﬁj 50 Ni
S T o/ 1
B T L e oL 1
40°N] ~ G, e F o 40°N ¢
4,\1 . %};, i
N [ ]
30°N] b, L 30°N

~

-0.47 ‘
20°N | pis

L 20°N

T80 90°E 100°E 110°E T20°E 130°E

.

-6 -5 -4 -3 2 K] 0

Fig. S7. Linear trends [units: d (10 yr)~'] in the frequency of HDDs (left column) and CDDs (right
column) for the AER forcing from 1961 to 2014. The results from the (a, f) CMIP6 CanESMS5 model,
(b, g) CMIP6 HadGEM3-GC31-LL model, (c, h) CMIP6 MRI-ESM2-0 model, (d, i) CMIP6 IPSL-
CM6A-LR model, and (e, j) CMIP6 MIROC6 model are shown. The numerical values on the bottom
left of each subplot denote the spatial correlation of linear trends between the observations and
simulations. The dotted area indicates that the linear trend is significant at the 95% confidence level.
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Fig. S8. Same as Fig. S7 but for the GHG forcing.
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Fig. S9. Same as Fig. S7 but for the NAT forcing.



