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1. Figures S1 to S7

Introduction This supplementary contains figures that summarizes the accuracy of low-

level winds and extratropical cyclone (ETC) characteristics of the 12-km horizontal resolu-

tion downscaled regional climate models (RCMs; computational domain shown in Fig. S1)

in the northeastern United States coast (NEC) region during the historical cool-season

(November-March) decade (1995-2004).

RCM-simulated near-surface wind velocities (10-m above ground) are compared with

National Buoy Data Center (NBDC) offshore buoy observations in Figs. S2-S5. Observed

winds at the NBDC anemometers are adjusted to 10-m above ground height through

the Power-law method (Hsu et al., 1994). Since the WRF-based RCM simulations are

not a reanalysis (i.e., the date of occurrence is meaningless), the root-mean-square-error
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(RMSE) of wind speeds shown in Fig. S2 is computed on the quantile-quantile plot

distribution.

Figures S6-S7 show the density and intensity distributions, respectively, of ETCs rep-

resented by the RCMs as compared to 0.25◦ ERA5 reanalysis data (European Centre for

Medium-Range Weather Forecasts, 2019). Individual cyclones are extracted from the me-

teorological data by tracking the local minimums of sea level pressure (SLP) using Version

2 of CyloneTrack (Flaounas et al., 2014), a cyclone tracking algorithm. To filter out small

scales in SLP a 2-D Gaussian smoothing kernel with a standard deviation of 10 is used.

The ERA5 reanalysis data was sampled at 3-hourly intervals to match the RCM model

outputs.
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Figure S1. Computational domain (dashed regions) of the three WRF-based RCMs (WRF-

CCSM4: green, WRF-GFDL/HadGEM: red).

Figure S2. Accuracy (RMSE) of simulated 10-m wind speeds during the cool-season at NDBC

buoys in the NEC region for the historical decade (1995-2004) by the three WRF-based RCMs;

(a) WRF-CCSM4, (b) WRF-GFDL, (c) WRF-HadGEM.
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Figure S3. Distribution of WRF-CCSM4 simulated wind speeds and directions at NDBC

buoys in the NEC region for the historical decade (1995-2004). Comparisons are shown against

the median and 95% quantile of measured wind speeds at the NDBC buoys whose locations are

shown in Fig. S2.
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Figure S4. Same as Fig. S3 but for WRF-GFDL.
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Figure S5. Same as Fig. S3 but for WRF-HadGEM.
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Figure S6. Spatial distribution of cool-season ETC density (number of cyclones per 50,000

km2 per season) in the western North Atlantic Ocean during the historical decade (1995-2004)

for: (a) ERA5 reanalysis data, and the WRF-based RCMs; (b) WRF-CCSM4, (c) WRF-GFDL,

(d) WRF-HadGEM. Black dashed line indicates the edge of the WRF computational domains,

explaining the zero density further offshore. Dashed magenta region indicates the NEC zone in

which the distribution of ETC intensity is shown in Fig. S7.
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Figure S7. Distribution of the maximum lifecycle intensity of cool-season ETCs along the

NEC (cyclones that fall within the magenta box region plotted in Fig. S6) during the historical

decade (1995-2004) for ERA5 reanalysis data and the three RCMs (WRF-CCSM4, WRF-GFDL,

WRF-HadGEM). (a) Minimum sea level pressure, (b) Maximum 10-m wind speed.
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