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Introduction

The supplementary figures provide information about WRF-FVCOM and its simulation of the
Buffalo LES storm under the warmer future conditions. The table provides the list of CMIP6
GCMs used for the PGW approach used in the study.
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Figure S1. WRF-FVCOM domain. WRF's spatial domain along with FVCOM'’s unstructured

triangular grid used to represent the Great Lakes.
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Figure S2. Spatial changes in storm conditions due to warmer future climates. Changes in the
warmer future climates of mid-century and end-century relative to present-day climate for total
precipitation (a,b), total snowfall (c,d), total rainfall (e,f), November 21 SWE (g,h), mean air
temperature (i,j) and mean LST (k,l). The plotted values are the WRF-FVCOM'’s 10-member

ensemble mean calculated for the November 16-21 period.
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Figure S3. Spatial changes in storm conditions due to an isolated future warming of atmosphere
and lake. Changes under various isolated future warming scenarios relative to present-day
climate for total precipitation (a-d), total snowfall (e-h), total rainfall (i-1), November 21 SWE (m-
p), mean air temperature (g-t), and mean LST (u-x). The plotted values are the WRF-FVCOM's

10-member ensemble mean calculated for the November 16-21 period.
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Figure S4. Temporal evolution of storm characteristics under warmer future climates. The
temporal evolution under present-day climate and warmer future climates for precipitation (a),
snowfall (b), rainfall (c), SWE (d), air temperature (e), and LST (f). The precipitation, snowfall,
rainfall, SWE, and air temperature are averaged over Erie County. The LST is the lakewide
average for Lake Erie. The average daily values under present-day climate, mid-century climate,
and end-century climate are provided in each panel, in that order. The plotted values are the

WRF-FVCOM'’s 10-member ensemble mean and the shading represents the ensemble range.
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Figure S5. Temporal evolution of storm characteristics under isolated future warming of

atmosphere and lake. The temporal evolution under present-day climate and various isolated

future warming scenarios for precipitation (a), snowfall (b), rainfall (c), SWE (d), air temperature

(e), and LST (f). The precipitation, snowfall, rainfall, SWE, and air temperature are averaged over

Erie County. The LST is the lakewide average for Lake Erie. The average daily values under the

present-day climate, isolated mid-century warming of the atmosphere, isolated end-century

warming of the atmosphere, isolated mid-century warming of the lake, and isolated end-century

warming of the lake are provided in each panel, in that order. The plotted values are the WRF-

FVCOM’s 10-member ensemble mean and the shading represents the ensemble range.
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Figure S6. Relative moisture contributions of moisture budget components to precipitation
under various future warming scenarios. Relative moisture contributions to precipitation from
lake evaporation, land evapotranspiration, vertically-integrated moisture flux convergence, and
the change in precipitable water for various future warming scenarios. The results shown are

the WRF-FVCOM’s 10-member ensemble mean and standard deviation.



GCM

Spatial Resolution

Reference

ACCESS-CM2 1.25°x 1.88° Bi et al. (2020)
CanESM5 2.79°x 2.81° Swart et al. (2019)
FGOALS-f3-L 2.79°x2.81 Zhou et al. (2014)
MIROC6 1.40° x1.41° Tatebe et al. (2019)
CESM-WACCM 1.88°x 2.5° Marsh et al. (2013)
E3SM-1-1 1°x1° Golaz et al. (2019)
GFDL-CM4 2.00° x 2.50° Held et al. (2019)
MPI-ESM1-2-LR 1.86° x 1.88° Jungclaus et al. (2013)
CMCC-CM2-SR5 0.75°x0.75° Cherchi et al. (2019)
IPSL-CMGA-LR 1.89°x 3.75° Boucher et al. (2020)
NorESM2-LM 1.89° x 2.5°

Seland et al. (2020)

Table S1. CMIP6 GCMs used for PGW. List of CMIP6 GCMs used for the PGW approach to
simulate the LES storm under various future warming scenarios.
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