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MODEL 
Horiz. Resol. 

Lat x Lon 
Temp. rmsd Prec. rmsd Temp. proj. 

DJFMAM 
Prec. proj. 
DJFMAM 

ACCESS1-0 1.25°x1.88° 1.28 0.59 +7.10  +0.48  
ACCESS1-3 1.25°x1.88° 2.24 0.74 +5.92 +0.87 
BCC-CSM1-1 2.79°x2.81° 0.63 0.35 +6.00 +0.36 
BCC-CSM1-1-M 1.12°x1.13° 1.22 0.81 +5.00 +0.41 
CANESM2 2.79°x2.81° 5.17 0.74 +6.00 +0.62 
CCSM4 0.94°x1.25° 1.55 0.30 +5.37 +0.45 
CESM1-BGC 0.94°x1.25° 1.71 0.32 +5.60 +0.61 
CESM1-CAM5 0.94°x1.25° 0.86 0.20 +6.37 +0.45 
CMCC-CM 0.75°x0.75° 1.56 0.72 +5.92 +0.59 
CMCC-CMS 1.86°x1.88° 1.16 0.80 +6.23 +0.89 
CNRM-CM5 1.40°x1.41° 1.24 0.37 +5.51 +0.53 
CSIRO-MK3-6-0 1.87°x1.88° 1.93 0.57 +6.47 +0.72 
FIO-ESM 2.79°x2.81° 2.40 0.58 +4.59 +0.27 
GFDL-CM3 2.00°x2.50° 2.14 0.34 +7.55 +1.00 
GFDL-ESM2G 2.02°x2.50° 1.40 0.32 +4.89 +0.66 
GDFL-ESM2M 2.02°x2.50° 1.71 0.36 +3.72 +0.43 
GISS-E2-H 2.00°x2.50° 0.69 0.65 +5.73 +0.65 
GISS-E2-R 2.00°x2.50° 1.06 0.74 +4.39 +0.68 
HADGEM2-AO 1.25°x1.88° 2.15 0.49 +7.46 +0.63 
HADGEM2-CC 1.25°x1.88° 2.76 0.36 +5.60 +0.64 
HADGEM2-ES 1.25°x1.88° 2.02 0.44 +7.63 +0.77 
INMCM4 1.50°x2.00° 1.54 0.67 +4.90 +0.53 
IPSL-CM5A-LR 1.89°x3.75° 1.31 0.47 +6.06 +0.28 
IPSL-CM5A-MR 1.27°x2.50° 1.49 0.67 +5.52 +0.05 
IPSL-CM5B-LR 1.89°x3.75° 2.39 0.47 +5.56 +0.49 
MIROC5 1.40°x1.41° 2.85 0.28 +8.33 +0.48 
MIROC-ESM-CHEM 2.79°x2.81° 3.58 0.24 +9.14 +0.73 
MIROC-ESM 2.79°x2.81° 3.66 0.35 +8.70 +0.60 
MPI-ESM-LR 1.86°x1.88° 0.65 0.72 +4.78 +0.77 
MPI-ESM-MR 1.86°x1.88° 0.66 0.71 +5.21 +0.67 
MRI-CGCM3 1.12°x1.13° 1.10 0.61 +4.08 +0.73 
NORESM1-ME 1.89°x2.50° 1.61 0.39 +6.64 +0.30 
NORESM1-M 1.89°x2.50° 1.25 0.38 +6.83 +0.38 
 
Supplemental Table 1.  Summary of 33 GCMs from which their CMIP5 simulations are analyzed 
across the Great Lakes region.  The model’s horizontal resolutions are provided in degrees, with 
tan shading indicating the GCMs with the highest resolution.  Model biases in near-surface air 
temperature (°C) or precipitation (mm d-1) over land within the Great Lakes Basin (40-50°N, 70-
95°W) are assessed for 1950-1999 as root-mean-square-differences from observations according 
to the 12-month climatology (Maurer et al. 2002).  The top 33% performing models are shaded 
in tan.  Projected changes in surface air temperature (°C) and precipitation (mm d-1) during 
December-May are shown for the Great Lakes region, according to the RCP 8.5 scenario, 
computed as the change from the late 20th century (1980-1999) to late 21st century (2080-2099).  
Pink (blue) shading indicates models with above- (below-) average predicted warming or below- 
(above-) average predicted wettening.  MIROC5 and CNRM are selected for downscaling as two 
representative models with high spatial resolution, generally low regional climate biases, and a 
range of projected warming.     
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Supplemental Figure 1. Percent water in the CMIP5 simulations from (a)
MIROC5 and (b) CNRM. White dots indicate grid cells with at least 50% water
(either lake or ocean).
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CNRM-RegCM4 Late 20th

MIROC5-RegCM4 Late 21st

CNRM-RegCM4 Late 21st

D
ai

ly
M

in
im

um
T
em

p
er

at
ur

e
(°

C
)

Event Ranking (1 to 100)

Supplemental Figure 2. Simulated minimum air temperatures (°C) for the 100
coldest nights across the Great Lakes region during the late 20th (1980-1999,
solid lines) and late 21st (2080-2099, dashed lines) centuries according to
MIROC5-RegCM4 (blue lines) and CNRM-RegCM4 (green lines). Event 1 is the
most extreme cold night during the specific two-decade period. While the
November-March average minimum air temperature is projected to increase by
+6.8°C in MIROC5-RegCM4 and +5.0°C in CNRM-RegCM4, these 100 most
extreme nights are projected to warm by +10.9°C and +8.1°C, respectively,
with greater projected changes in the climatic extremes than the mean climate.
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Supplemental Figure 3. Projected
change in sea-level pressure (hPa,
shaded) and 10-m wind vector (m
s-1) from the late 20th century
(1980-1999) to the late 21st

century (2080-2099), as
simulated by (a-e) MIROC5-
RegCM4 and (f-j) CNRM-RegCM4.
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MIROC5-RegCM4 CNRM-RegCM4
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Supplemental Figure 4. Seasonal
cycle of the projected change in
lake evaporation (red, mm d-1)
and precipitation (blue, mm d-1)
downwind of each lake, computes
as the difference between either
2040-2059 (dashed) or 2080-
2099 (solid) and 1980-1999. In
each panel, the ratio of the pro-
jected change in October-May
land precipitation to October-May
lake evaporation is provided for
the mid- and late 21st century.
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Supplemental Figure Captions 

 

Supplemental Figure 1. Percent water in the CMIP5 simulations from (a) MIROC5 and (b) 

CNRM. White dots indicate grid cells with at least 50% water (either lake or ocean).  

 

Supplemental Figure 2. Simulated minimum air temperatures (°C) for the 100 coldest nights 

across the Great Lakes region during the late 20th (1980-1999, solid lines) and late 21st (2080-

2099, dashed lines) centuries according to MIROC5-RegCM4 (blue lines) and CNRM-RegCM4 

(green lines).  Event 1 is the most extreme cold night during the specific two-decade period. 

While the November-March average minimum air temperature is projected to increase by +6.8°C 

in MIROC5-RegCM4 and +5.0°C in CNRM-RegCM4, these 100 most extreme nights are 

projected to warm by +10.9°C and +8.1°C, respectively, with greater projected changes in the 

climatic extremes than the mean climate. 

 

Supplemental Figure 3. Projected change in sea-level pressure (hPa, shaded) and 10-m wind 

vector (m s-1) from the late 20th century (1980-1999) to the late 21st century (2080-2099), as 

simulated by (a-e) MIROC5-RegCM4 and (f-j) CNRM-RegCM4. 

 

Supplemental Figure 4. Seasonal cycle of the projected change in lake evaporation (red, mm d-1) 

and precipitation (blue, mm d-1) downwind of each lake, computes as the difference between 

either 2040-2059 (dashed) or 2080-2099 (solid) and 1980-1999.  In each panel, the ratio of the 

projected change in October-May land precipitation to October-May lake evaporation is 

provided for the mid- and late 21st century. 
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Supplemental Table Caption 

 

Supplemental Table 1.  Summary of 33 GCMs from which their CMIP5 simulations are analyzed 

across the Great Lakes region.  The model’s horizontal resolutions are provided in degrees, with 

tan shading indicating the GCMs with the highest resolution.  Model biases in near-surface air 

temperature (°C) or precipitation (mm d-1) over land within the Great Lakes Basin (40-50°N, 70-

95°W) are assessed for 1950-1999 as root-mean-square-differences from observations according 

to the 12-month climatology (Maurer et al. 2002).  The top 33% performing models are shaded 

in tan.  Projected changes in surface air temperature (°C) and precipitation (mm d-1) during 

December-May are shown for the Great Lakes region, according to the RCP 8.5 scenario, 

computed as the change from the late 20th century (1980-1999) to late 21st century (2080-2099).  

Pink (blue) shading indicates models with above- (below-) average predicted warming or below- 

(above-) average predicted wettening.  MIROC5 and CNRM are selected for downscaling as two 

representative models with high spatial resolution, generally low regional climate biases, and a 

range of projected warming.     
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