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Model Name Institution Horizontal Atmospheric Resolution

BCC-CSM1.1 BCC; Beijing Climate Center, China T42; 2.81◦ × 2.81◦

BCC-CSM1.1-M BCC; Beijing Climate Center, China T106; 1◦× 1◦

CanESM2 CCCma; Canadian Centre for Climate Modelling and Analysis, Canada T63; 1.88◦ × 1.88◦

CCSM4 NCAR; National Center for Atmospheric Research, USA 1.25◦ × 0.9◦

CMCC-CM CMCC; Centro Euro-Mediterraneo sui Cambiamenti Climatici, Italy T159; 0.75◦ × 0.75◦

CNRM-CM5 CNRM-CERFACS; Centre National de Recherches Meteorologiques, Centre Européen de Recherche et de Formation Avancée en Calcul Scientifique, France TL127; 1.41◦ × 1.41◦

CSIRO-Mk3-6-0 CSIRO–QCCCE; Commonwealth Scientific and Industrial Research Organisation - Queensland Climate Change Centre of Excellence T63; 1.88◦ × 1.88◦

EC-Earth EC-Earth-Consortium T159; 1.13◦ × 1.13◦

FGOALS-g2 LASG-IAP; State Key Laboratory of Numerical Modelling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences, China 2.81◦ × 2.81◦

FGOALS-s2 LASG-IAP; State Key Laboratory of Numerical Modelling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences, China R42; 2.81◦ × 1.66◦

GFDL-CM3 NOAA-GFDL; National Oceanic and Atmospheric Administration, Geophysical Fluid Dynamics Laboratory, USA C48; 1.8◦ × 1.8◦

GFDL-ESM2G NOAA-GFDL; National Oceanic and Atmospheric Administration, Geophysical Fluid Dynamics Laboratory, USA M45; 2.5◦ × 2◦

GFDL-ESM2M NOAA-GFDL; National Oceanic and Atmospheric Administration, Geophysical Fluid Dynamics Laboratory, USA M45; 2.5◦ × 2◦

HadGEM2-CC MOHC; Met Office Hadley Centre, UK N96; 1.88◦ × 1.25◦

HadGEM2-ES MOHC; Met Office Hadley Centre, UK N96; 1.88◦ × 1.25◦

INMCM4 INM; Institute for Numerical Mathematics, Russia 2◦ × 1.5◦

IPSL-CM5A-LR IPSL; Institut Pierre Simon Laplace, France 3.75◦ × 1.88◦

IPSL-CM5A-MR IPSL; Institut Pierre Simon Laplace, France 2.5◦ × 1.88◦

IPSL-CM5B-LR IPSL; Institut Pierre Simon Laplace, France 3.75◦ × 1.88◦

MIROC-ESM MIROC, Japan T42; 2.81◦ × 2.81◦

MIROC-ESM-CHEM MIROC, Japan T42; 2.81◦ × 2.81◦

MIROC5 MIROC, Japan T85; 1.41◦ × 1.41◦

MPI-ESM-LR MPI; Max Planck Institute for Meteorology, Germany T63; 1.88◦ × 1.88◦

MPI-ESM-MR MPI-M; Max Planck Institute for Meteorology, Germany T63; 1.88◦ × 1.88◦

MRI-CGCM3 MRI; Meteorological Research Institute, Japan T159; 1.13◦ × 1.13◦

NorESM1-M NCC; NorESM Climate Modelling Consortium, Norway 2.5◦ × 1.9◦

TABLE S1. List of CMIP5 models that have been used in this study. Columns 3 indicates the horizontal

resolution of the atmospheric component of the model. Any spectral models are first stated by their truncation

type and number. ’T’ stands for triangular truncation, ’TL’ stands for triangular truncation with linear Gaussian

grid. The models with ’C’ refers to a cubed-sphere finite volumes model, with the following number being the

number of grid cells along the edge of each cube face. Models with ’N’ refer to the total number of 2 grid

point waves that can be represented in the zonal direction. Following any grid specification is the dimensions

of the model output on a gaussian longitude x latitude grid are stated in degrees. Models that are bold are those

included in the C5-C6 Like4Like subset.
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FIG. S1. Track density anomalies for JRA55 (a–d) and MERRA2 (e–h) relative to ERA5. Anomalies are

shown for NH DJF (a,e), NH JJA (b,f), SH DJF (c,g), and SH JJA (d,h). Units are number of cyclones per 5◦

spherical cap per month.
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FIG. S2. Boxplots of (a) the number of cyclones forming within or (b) tracking partially/completely through

different geographical domains of the NH for DJF. The regions are poleward of 30◦N (i), poleward of 65◦N (ii),

those in the Asia-Pacific sector (iii), and those in the America-Atlantic-Siberia sector (iv). Results are shown for

all reanalyses combined (ALL REANALYSES, red) and each of the individual CMIP6 models. Blue boxes are

for CMIP6 NR 100 models and cyan boxes denote CMIP6 NR 250 models. The yellow lines in the boxes are

the median, and the boxes extend to the 25th/75th percentiles. Whiskers extend to 1.5 times the inter-quartile

range (IQR). Notches on the boxes represent the 5-95% confidence range on the median, based on 10,000

bootstrap re-samples. The black, solid lines extend horizontally from the notches and the black, dashed lines

extend from the upper and lower quartiles on the ALL REANALYSES box in each panel. Units for all boxes

and all panels are cyclones per season.
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FIG. S3. The same as figure S2 except for NH JJA.
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FIG. S4. Boxplots of (a) the number of cyclones forming within or (b) tracking partially/completely through

different geographical domains of the SH for DJF. The regions are from 30◦S – 80◦S (i), 30◦S – 60◦S

(ii) and 60◦S – 80◦S (iii). Results are shown for all reanalyses combined (ALL REANALYSES, red) and

each of the individual CMIP6 models. Blue boxes are for CMIP6 NR 100 models and cyan boxes denote

CMIP6 NR 250 models. The yellow lines in the boxes are the median, and the boxes extend to the 25th/75th

percentiles. Whiskers extend to 1.5 times the inter-quartile range (IQR). Notches on the boxes represent the

5-95% confidence range on the median, based on 10,000 bootstrap re-samples. The black, solid lines extend

horizontally from the notches and the black, dashed lines extend from the upper and lower quartiles on the

ALL REANALYSES box in each panel. Units for all boxes and all panels are cyclones per season.
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FIG. S5. The same as figure S4 except for SH JJA.
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