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Figure S1: Measured vs predicted air temperature for the (a) training and (b) validation data sets, and (c) frequency distribution

of air temperature residuals.
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Figure S2: Measured vs predicted short-wave radiation for the (a) training and (b) validation

distribution of short-wave radiation residuals.
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Figure S3: Measured vs predicted relative humidity for the (a) training and (b) validation data sets, and (c) frequency distribution
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Figure S4: Measured vs predicted wind speed for the (a) training and (b) validation data sets, and (c) frequency distribution of
wind speed residuals.
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Figure S6: Daily averaged (a) surface temperature, (b) bottom temperature, (c) whole-lake temperature, (d) Schmidt stability and
(e) thermocline depth from 2006 to 2016 (from April to September), showing results from the lake model forced with daily, hourly
and synthetic hourly meteorological data.
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Figure S7: Changes in anomalies calculated from annually averaged (from April to September) (a)-(b) whole-lake temperature,
(c)-(d) surface temperature, (e)-(f) bottom temperature, (g)-(h) Schmidt stability, (i)-(j) thermocline depth under (a)-(c)-(e)-(g)-(i)
RCP 2.6 and (b)-(d)-(f)-(h)-(j) RCP 6.0, showing results from the lake model forced with hourly GFDL-ESM2M, HadGEM2-ES,
IPSL-CM5A-LR and MIROCS projections. All changes are for 2006-2099 relative to 1975-2005. The median (vertical line) is also
shown.
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Figure S8: Changes in the calculated annual anomalies of the (a)-(b) duration, (c)-(d) onset and (e)-(f) loss of stratification under
(a)-(c)-(e) RCP 2.6 and (b)-(d)-(f) RCP 6.0, showing results from the lake model forced with hourly GFDL-ESM2M, HadGEM2-
ES, IPSL-CM5A-LR and MIROCS projections. All changes are for 2006-2099 relative to 1975-2005. The median (vertical line) is
also shown.
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Figure S9: Changes in annually averaged (from April to September) (a)-(b)-(c)-(d) whole-lake temperature, (e)-(f)-(g)-(h) surface
temperature, (i)-(j)-(K)-(I) bottom temperature, (m)-(n)-(0)-(p) Schmidt stability and (q)-(r)-(s)-(t) thermocline depth under RCP
2.6, showing results from the lake model forced with daily vs synthetic hourly GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR
and MIROCS projections. All changes are for 2006-2099 relative to 1975-2005. The mean (vertical line) is also shown.
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Figure S10: Changes in (a)-(b)-(c)-(d) duration, (e)-(f)-(g)-(h) onset and (i)-(j)-(k)-(I) loss of stratification under RCP 2.6, showing
results from the lake model forced with daily vs synthetic hourly GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR and MIROC5
45  projections. All changes are for 2006-2099 relative to 1975-2005. The mean (vertical line) is also shown.
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Figure S11: Changes in annually averaged (from April to September) (a)-(b)-(c)-(d) whole-lake temperature, (€)-(f)-(g)-(h) surface
temperature, (i)-(j)-(k)-(I) bottom temperature, (m)-(n)-(0)-(p) Schmidt stability and (q)-(r)-(s)-(t) thermocline depth under RCP
6.0, showing results from the lake model forced with daily vs synthetic hourly GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR
and MIROCS projections. All changes are for 2006-2099 relative to 1975-2005. The mean (vertical line) is also shown.
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Figure S12: Changes in (a)-(b)-(c)-(d) duration, (e)-(f)-(g)-(h) onset and (i)-(j)-(k)-(I) loss of stratification under RCP 6.0, showing
results from the lake model forced with daily vs synthetic hourly GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR and MIROC5
projections. All changes are for 2006-2099 relative to 1975-2005. The mean (vertical line) is also shown.



Table S1. Projected percentiles of change (2006-2099) in air temperature, surface temperature, bottom temperature, whole-lake temperature, Schmidt
stability, thermocline depth, duration, onset and loss of stratification.

RCP 2.6
GFDL-ESM2M
24h met 1h met
P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) -021 001 047 092 155 187 217 -025 -006 029 066 117 142 159
bottom temp (°C) -0.79 -0.71  -0.10 0.38 1.08 1.54 1.79 -0.74 -059 -0.16 031 0.87 1.24 1.55
whole-lake temp (°C) -020 -005 033 071 118 146 160 -029 -006 026 056 088 110 1.18

Schmidt stability J m?) -14.96 -13.63 066 1130 2576 39.70 49.86 -16.30 -13.10 -3.88 8.07 2131 3171 4298
thermocline depth (m) -0.77 054 -027 021 057 091 108 -0.76 -056 -022 018 060 083 1.10

duration (days) -14 -8 0 8 13 21 23 -14 -8 -1 6 13 19 20
onset (days) -8 -3 0 4 10 15 18 -7 -3 0 4 9 13 18
loss (days) -10 -6 -2 2 6 9 12 -8 -5 -2 2 5 7 8
HadGEM2-ES
24h met 1h met

P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) 0.83 1.26 1.82 2.34 291 3.38 3.67 0.58 0.81 1.38 1.78 2.21 2.57 2.87
bottom temp (°C) -1.06 -067 -011 024 087 139 197 -109 -081 -032 022 064 098 116

whole-lake temp (°C) 0.21 0.58 131 164 209 242 294 0.07 0.35 096 123 154 185 207

Schmidt stability d m?) 1524 20.66 29.33 4224 5561 7042 79.13 9.95 1546 22.78 32.64 46.23 56.88 64.88
thermocline depth (m) -019 -003 033 070 100 130 146 -0.13 0.15 031 064 099 129 146

duration (days) 8 10 14 21 29 38 43 0 6 11 17 22 30 32
onset (days) 0 3 9 14 19 25 27 -1 2 7 11 15 21 23
loss (days) -3 2 5 9 12 16 20 1 1 4 7 10 12 17
IPSL-CM5A-LR
24h met 1h met
P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) 0.41 0.89 15 217 270 317 356 0.27 0.61 121 162 212 246 268
bottom temp (°C) -0.67 -040 010 080 151 225 243 -063 -053 000 053 115 172 205

whole-lake temp (°C) 0.38 0.64 118 179 225 260 297 0.14 0.43 087 127 171 194 214
Schmidt stability d m?) -10.81 -4.88 12.79 3241 4864 64.18 7257 -10.87 -6.31 11.04 2526 3861 51.46 56.70
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thermocline depth (m) -1.36 -112 -038 019 063 112 124 -110 -077 -024 025 075 099 1.10
duration (days) -8 -6 4 14 21 29 32 -10 -5 1 11 19 25 26
onset (days) -6 -2 1 15 19 25 -7 -2 0 13 16 21
loss (days) -12 -7 -2 8 12 15 -10 -7 -2 5 8 11
MIROC5
24h met 1h met

P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) 0.70 0.87 149 201 252 28 326 052 0.72 111 158 197 233 266
bottom temp (°C) -028 -0.14 033 088 130 183 214 -054 -037 005 055 105 158 1.86
whole-lake temp (°C) 0.63 0.85 125 163 202 230 241 0.40 0.58 086 118 156 1.75 1.85
Schmidt stability 0 m?) -1047 -6.77 10.73 27.97 4259 5239 66.87 -1034 -6.82 872 26.08 3517 4522 6277
thermocline depth (m) -1.08 -071 -026 039 08 106 117 -063 -040 008 058 092 127 140
duration (days) -3 2 15 21 27 30 -3 0 7 13 17 23 27
onset (days) -2 2 11 16 20 26 -2 0 4 9 12 16 20
loss (days) -6 -4 5 9 13 16 -6 -4 -1 6 10 12
RCP 6.0

GFDL-ESM2M
24h met 1h met

P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) -0.57 -0.25 0.49 115 163 210 2.46 -0.36 -0.14  0.40 094 125 164 187
bottom temp (°C) -0.38  -0.12 0.29 086 1.39 2.39 2.58 -0.54  -0.21 0.18 069 120 18 2.08
whole-lake temp (°C) -0.15 0.18 0.57 115 172 2.06 222 -0.10  0.07 0.39 088 131 155 164
Schmidt stability 3 m?) -28.27 -24.18 -18.09 1.89 18.12 33.89 4159 -24.08 -21.14 -1269 -047 1635 2525 31.89
thermocline depth (m) -166 -1.44 -087 -053 0.00 044 0.91 -146  -132  -073 -032 019 062 0.85
duration (days) -16 -11 -3 11 17 22 -15 -8 -2 4 10 15 21
onset (days) -9 -8 -1 4 10 14 18 -8 -6 0 5 13 17
loss (days) -14 -9 -6 -2 2 6 7 -9 -8 -4 -1 5 6

HadGEM2-ES
24h met 1h met

P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) 0.73 1.40 2.15 3.00 401 484 5.02 0.48 0.99 1.68 235 300 349 376
bottom temp (°C) -0.59  -0.43 0.07 049 1.08 155 1.90 -0.72  -050 -0.27 017 069 112 123
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60

whole-lake temp (°C) 0.39 0.96 1.50 1.98 2.89 3.28 351 0.22 0.65 1.15 1.54 2.05 2.35 2.49
Schmidt stability (J m?) 7.60 1547 3711 56.74 83.61 9346 11251 6.49 9.97 29.68 4582 6745 77.54 89.05
thermocline depth (m) -045  -0.06 0.43 097 132 185 1.99 -0.31 -0.06 053 100 128 165 178
duration (days) 1 5 15 27 37 44 51 0 4 12 22 30 36 38
onset (days) 0 1 17 22 25 28 -1 2 7 14 19 21 22
loss (days) -4 0 10 16 21 26 -1 0 4 9 13 18 19
IPSL-CM5A-LR
24h met 1h met
P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) 0.49 0.96 1.50 269 352 425 4.55 0.33 0.72 1.07 208 263 315 345
bottom temp (°C) -051 -0.21 0.26 112 167 252 2.76 -051  -0.29 0.12 078 127 191 211
whole-lake temp (°C) 0.73 1.00 1.42 200 274 334 3.69 0.56 0.74 1.08 156 202 250 267
Schmidt stability J m?) -16.36 -4.48 18.04 4396 62.09 8342 9230 -1594 -2.04 10.72 30.78 49.06 64.78 71.12
thermocline depth (m) -128 -080 -034 029 075 1.05 1.14 -1.15 -068 -020 040 075 1.03 1.18
duration (days) -7 0 11 21 28 36 44 -7 -1 9 15 23 29 35
onset (days) -3 0 11 17 21 28 -3 -1 4 9 14 19 22
loss (days) -7 -3 5 10 16 18 -7 -4 -1 2 7 10 12
MIROC5
24h met 1h met
P5 P10 P25 P50 P75 P90 P95 P5 P10 P25 P50 P75 P90 P95
surface temp (°C) 0.75 0.89 1.46 215 3.01 3.66 4.04 0.57 0.68 1.17 168 237 285 3.05
bottom temp (°C) -0.31 0.04 0.48 0.98 1.56 1.98 2.27 -0.42 -0.21 0.20 0.79 1.19 157 2.12
whole-lake temp (°C) 0.62 0.81 1.26 181 246 3.00 3.13 0.44 0.58 0.97 136 192 223 243
Schmidt stability  m?)  -3.28 0.53 1221 2298 4552 6324 75.29 -6.66 -1.07 9.20 19.17 36.39 53.98 57.02
thermocline depth (m) -0.94 -0.63 -0.19 0.22 0.64 0.98 121 -0.54 -0.35 0.05 0.33 0.78 1.15 1.33
duration (days) -6 4 9 16 24 34 39 -4 1 7 15 19 27 32
onset (days) -1 2 9 12 17 23 28 -3 1 7 11 14 20 22
loss (days) -4 -2 1 5 9 12 17 -4 -3 0 4 6 9 12
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