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Table S1. Characteristics of the evaluation simulations employed in this analysis from three RCMs participating in the CORDEX project. The boundary

conditions for these three simulations are from the ERA-Interim reanalysis.

CORDEX RCM LSM Vegetation Types ~ Spectral Nudging  Institution Reference
WRF NOAH 24 Yes NCAR Skamarock et al. (2008)
RCA4 RCA LSS 12 No SMHI Samuelsson et al. (2011)
CRCM-UQAM  CLASS3.5+ 4 No UQAM Martynov et al. (2013)

Table S2. Information on the visited websites for retrieving data or detailed information.

Product Website Date of access
ETCCDI https://www.climdex.org/learn/indices/ December, 2018
NA-CORDEX https://www.earthsystemgrid.org/search/cordexsearch.html December, 2018

NARR https://nomads.ncdc.noaa.gov/data/narr/ August, 2017

ARW-WREF Version 3.9 http://www2.mmm.ucar.edu/wrf/users/download/get_source.html August, 2017
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Figure S1. Mean frequency of occurrence for the VAC, category associated with atmospheric control events for each simulation annually
and seasonally; DJF, MAM, JJA and SON. Black dots in the maps indicate VAC values larger than the 95th percentile of the randomly

generat@ series.
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Figure S2. As in Figure S1 but for the VAC,, category.
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As in Figure S1 but for the VAC,. category.
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As in Figure S1 but for the VAC, category.

Figure S4.
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Figure S5. Climatologies of extreme indices associated with intensity, frequency, and duration of cold extreme temperature events for each

simulation separately (Table 2). The indices are computed using the mean of each index from 1980 to 2012 for each simulation.
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Figure S6. As in Figure S5 but for warm extreme temperature events.
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Figure S7. As in Figure S5 but for extreme precipitation events.
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Figure S8. Seasonal component of the multi-model ranges across the WRF simulations (i.e., difference between the highest value and the
lowest value of the simulation ensemble at each grid cell) for extreme indices associated with frequency (TX10p, panel a; TN10p, panel b),
and duration (CSDI, panel c) of cold temperature extremes (Table 2). The range among simulations is computed using the mean of each

index from 1980 to 2012 for each simulation.
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Figure S9. As in Figure S8 but for warm temperature extremes.
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Figure S10. As in Figure S8 but for precipitation extremes.
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Figure S11. Multi-model ranges across the WRF simulations (i.e., difference between the highest value and the lowest value of the
simulation ensemble at each grid cell) of extreme indices associated with the intensity (a), frequency (b), and duration (c) of cold (left) and
warm (right) extreme temperature events (Table 2). The range among simulations is computed using the 95th percentile of each index from

1980 to 2012 for each simulation, except for the TNnDJF and TNnJJA index for which the 5th percentile of the period was employed.
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Figure S12. Multi-model ranges across the WRF simulations (i.e., difference between the highest value and the lowest value of the
simulation ensemble at each grid cell) of extreme indices associated with the intensity (a), frequency (b), and duration (c) of extreme
precipitation events (Table 2). The range among simulations is computed using the 95th percentile of each index from 1980 to 2012 for each

simulation.
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Figure S13. Climatologies of extreme indices associated with intensity, frequency, and duration of cold extreme temperature events for each

simulation separately (Table 2). The indices are computed using the mean of each index from 1980 to 2012 for each simulation.
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Figure S14. As in Figure S13 but for warm temperature extremes.

15



CRCM5-UQAM

oIl

R95p

=
Intensity (mm)
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

:Q&r@ ‘?3\

R10mm

A -

e Frequency (Days)
28 32 36 40 44 48 52 56 60

0 4 8 12 16 20 24

o
[a)

o

e d
1 Duration (Days)
156 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125
\ N, 3 AN
oy wrrenT il

o

=

o

Duration (Days)

11 13 15 17 19 21 23 256 27 29 31 33 3 37 39

5 7 9

Figure S15. As in Figure S13 but for precipitation extremes.

16



WRF ranges - CORDEX ranges
TNn DJ % TXx JJA N TNn JJA

.-,-g \

Intensity

Frequency

Duration

Figure S16. Differences between the range among the WRF simulations and the range among three CORDEX simulations in representing
extreme indices related to intensity (a), frequency (b), and duration (b) of cold (left two columns) and warm (right two columns) extreme
temperature events (Table 2). Ranges across each simulation ensemble are computed using the mean of each index from 1980 to 2012 for

each simulation. Red color means larger rages among the WRF simulations than among the CORDEX simulations, white color means
comparable values for ranges among the WRF simulations and the CORDEX simulations and blue color means larger ranges among the

CORDEX simulations than among the WRF simulations.
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Figure S17. As in Figure S16 but for precipitation extremes.
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