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30South Alaska

3lLarge scale patterns and modes of climate change

32The geographical subdivisions of South Alaska in the LGM and PLIO (Fig. S10 b,c) results are more stable
33than clusters calculated for the MH. LGM-C; and LGM-C, experience a strong decrease in 2m air
34temperature, air temperature amplitude and freeze-thaw days, as well as increases in consecutive freezing
35days and meridional wind speeds (Fig. S10 €). LGM-C, is the only cluster not covered with ice during the
36LGM, and characterised by increases in consecutive dry days and 2m air temperature amplitude, and
37decreases in consecutive wet days, maximum precipitation and zonal wind speeds (Fig. S10 e). The
38geographically dominant modes of changes in the PLIO are PLIO-C;3 and PLIO-C,4. The former is has a more
39continental setting and is characterised by increases in consecutive wet days, maximum precipitation, 2m air
40temperature, while the latter is a mode of change observed in greater coastal proximity and characterised by

41moderate increases in 2m air temperature and zonal wind speeds only (Fig. S10 f).
42Discriminability

43Clusters in the LGM and PLIO are associated with higher discrimination scores than the MH. LGM-C; and
441L.GM-C;3 have the highest discriminability cause primarily by changes in meridional winds (30%-40%) and
45maximum precipitation (40%-50%) and consecutive freezing days (10%-20%) respectively (Fig. S10 e).
46PLIO-C; and PLIO-C; show highest discriminability in the PLIO, which is contributed to most by 2m air
47temperature amplitude (Fig. S10 f).
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58Figures

Mean Annual Near Surface Temperature
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60S01: Pre-industrial (PI) mean annual near surface temperature, and differences in mean annual near surface
61temperature values between Pl and Mid-Holocene (PI-MH), Pl and Last Glacial Maximum (PI-LGM), and
62P1 and Late Pliocene (PI-PLIO) climates.



Mean Intra-Monthly Near Surface Temperature Amplitude

et

Pl o
3054

60S

908
180 150W 120W 9OW 60W 30W O 30E 60E 90E 120E 150E 180
LT T T T
0 10 20 30

°cC
Anomaly Maps
90N 1 1 1 1 fool ENrErem LIyvTen SRSl (IR S Y 1
5 T -
oon JSE = \_ZW 2““}‘3“**’*_
30N g R jﬁk}

T = : : ~ i

s SN \ORSA i

v 7] < 'LK\«:’\—.‘ E

O s \ g Q AL

. ; © 7
sos — . N P
1 e )‘—/"N_/«m ‘E b
908 A2 | R T LR Bel T LB | T T L5 | T
180 150W 120W 9W 60W 30W 0  30E 60E 90E 120E 150E 180
90N | 1 1 1 1 | 1 1 1 1 1 1 |
60N

2 30N

o o

=

E 308

908 T T T T kb I ] T T T T T T L
180 150W 120W 90W 60W 30W 0 30E 60E 90E 120E 150E 180

90N

PI-PLIO

180 150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180

l [ [ T
-15 -5 5 15
°C
Lower than PI Higher than PI
Fig. S02

63

64S02: Pre-industrial (PI) mean intra-monthly near surface temperature amplitude, and differences in mean
65intra-monthly near surface temperature amplitude values between Pl and Mid-Holocene (PI1-MH), Pl and
66Last Glacial Maximum (P1-LGM), and PI and Late Pliocene (PI-PLIO) climates.



Mean Annual Consecutive Freezing Days
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68S03: Pre-industrial (P1) mean annual consecutive freezing days, and differences in mean annual consecutive
69freezing days between Pl and Mid-Holocene (PI-MH), Pl and Last Glacial Maximum (PI-LGM), and PI and
70Late Pliocene (PI-PLIO) climates.



Mean Annual Freeze-Thaw Days
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72S04: Pre-industrial (PI) mean annual freeze-thaw days, and differences in mean annual freeze-thaw days
73between Pl and Mid-Holocene (PI-MH), PI and Last Glacial Maximum (PI-LGM), and PI and Late Pliocene
74(P1-PLIO) climates.



Mean Maximum Daily Precipitation
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76S05: Pre-industrial (PI) annual mean of maximum daily precipitation, and differences in annual mean of
77maximum daily precipitation values between Pl and Mid-Holocene (PI1-MH), Pl and Last Glacial Maximum
78(PI-LGM), and PI and Late Pliocene (PI-PLIO) climates.



Mean Annual Consecutive Wet Days
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80S06: Pre-industrial (PI) mean annual consecutive wet days, and differences in mean annual consecutive wet
81ldays between PI and Mid-Holocene (PI-MH), PI and Last Glacial Maximum (PI-LGM), and PI and Late
82Pliocene (PI-PLIO) climates.



Mean Annual Consecutive Dry Days
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84S07: Pre-industrial (P1) mean annual consecutive dry days, and differences in mean annual consecutive dry
85days between Pl and Mid-Holocene (PI-MH), PI and Last Glacial Maximum (PI-LGM), and PI and Late
86Pliocene (PI1-PLIO) climates.



Mean Zonal Wind Speeds
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88S08: Pre-industrial (P1) mean zonal wind speeds, and differences in mean zonal wind speeds between Pl and
89Mid-Holocene (PI-MH), PI and Last Glacial Maximum (PI-LGM), and Pl and Late Pliocene (PI-PLIO)
90climates.



Mean Meridional Wind Speeds

60N - "%
30N

Pl o

30S —

60S |

= — — == - —
90S T T T ey P S

180 150W 120W 90W 60W 30W 0 30E 60E 90E 120E 150E 180

BT
-10 -5 0 5 10

180 150W 120W 90W B0W  30W 0 30E 60E 90E 120E 150E 180
1 | |

=

180 150W 120W 90W 80W  30W 0 30E 60E 90E 120E 150E 180

BT [ [ [ [ [ [ [
-5 -2.5 0 25 5
days

Lower than PI Higher than PI
Fig. S09

91

92S09: Pre-industrial (PI) mean meridional wind speeds, and differences in mean meridional wind speeds
93between Pl and Mid-Holocene (PI-MH), Pl and Last Glacial Maximum (PI-LGM), and Pl and Late Pliocene
94(PI-PLIO) climates.



PI-MH Anomaly Clusters

PI-LGM Anomaly Clusters

PI-PLIO Anomaly Clusters
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96S10: The multivariate anomaly maps for time slice comparisons PI-MH(a), PI-LGM(b) and PI-PLIO(c) show
97the geographical coverage of clusters C1-Cj in Southwest Alaska, which describe the spatial extend of

98regions characterised by similar modes of change. The corresponding modes of change (d,e and f) for each

99cluster are expressed as relative changes in each of the 9 investigated variables: 2m air temperature (te2m),
1002m air temperature amplitude (t2am), consecutive freezing days (csfd), freeze-thaw days (fthd), maximum
101precipitation (pmax), consecutive wet days (cswd), consecutive dry days (csdd), zonal near surface wind
102speeds (u10) and meridional near surface wind speeds (v10). The score (d,e and f) expresses the goodness of
103discriminability between the palaeoclimate pairs PI-MH(d), PI-LGM(e) and PI-PLIO(f) in each of the
104anomaly clusters. The size of the circles corresponds to the relative contribution of each of the 9 climatic

105attribute variables to the measured discriminability in each anomaly cluster for all three time slice
106comparisons.



PI-MH Anomaly Clusters

South Alaska
PI-LGM Anomaly Clusters

PI-PLIO Anomaly Clusters

cluster C1 cz c3 c1 c2 c3 cC4 Cl €2 C3 C4 C5
v10 (m/s) 007 013 014 222 -3.35 -2.39 037 035 026 0 016 0.06
ul0 (mis) -0.08 -0.06 0.07 1.94 -017 3.09 0092 -0.07 025 008 -0.1 -0.24
csdd (d) 144 041 -082 052 -7.04 1 -3.67 21 055 277 -0.16 1.06
cswd (d) 047 044 014 -0.11 22 41 157 -0.76 074 -225 031 -1.54
pmax (mm/d)  -0.88 -0.75 -0.17 139 437 -102 282 -1.99 -1.31 -2.34 -0.19 -0.72
fthd (d) 0 -0.01 -0.07 0.63 048 012 -004 092 098 -005 -0.19 -056
csfd (d) 028 022 04 -13.36 -10.96 -8.07 -2.05 -13 -3.75 067 192 11.08
t2am (K) 069 017 -07 277 391 -0.04 -1.39 844 577 178 152 -4.05
te2m (K) 146 073 0.72 794 782 402 131 097 -0.73 -2.87 -3.05 651
Western South America

PI-MH Anomaly Clusters PI-LGM Anomaly Clusters PI-PLIO Anomaly Clusters
cluster Ci c2 Cc3 Cc4 C5 Cc6 C1 c2 C3 C4 Cs C6 Ci c2 C3 C4 Cs Cc6
v10 (mfs) -1.01 0.05 0 0 002 -0.01 107 025 108 033 -001 -008 012 003 -02 -034 -016 013
ul10 (mis) 065 027 014 012 005 003 126 -1.96 -1.53 011 015 0 043 016 004 -3.09 042 037
csdd (d) 015 -1.27 084 056 -07 -2.81 029 -394 028 096 -1.73 -145 395 -012 -221 092 111 -0.36
cswd (d) 1.24 092 -0.78 -025 057 068 067 443 -0.36 -1.12 032 228 211 006 23 315 -0.08 541
pmax (mmyd) 11 033 052 013 267 445 901 347 647 -181 -036 8.86 407 143 1014 099 03 857
fthd (d) 0.01 -0.24 018 -0.07 0 0 012 125 119 -012 062 -002 017 002 004 059 062 -099
csfd (d) 0.08 281 -17 01 0.03 0 -29.93 -2423-2482 0.9 -255 012 126 012 027 331 597 2673
t2am (K) 152 055 -047 0.08 0.09 -043 -2.98 -3.4 -101 -049 -4864 0.07 097 075 032 -029 113 -466
te2m (K) 1.01 094 0.05 -017 046 -1.29 872 845 738 148 13 127 -0.97 -109 -205 -394 -462 -6.64

Eurape

PI-MH Anomaly Clusters PI-LGM Anomaly Clusters PI-PLIO Anomaly Clusters
cluster C1 c2 c3 Cc4 C5 C6 Ci cz2 c3 Cc4 C5 Cc6 C1 Cc2 c3 C4 Cs Cc6
v10 (mis) -0.12 -0.05 0.01 -053 0.13 -0.07 -1.31 317 043 -1.87 015 001 -0.64 -0.37 048 -0.09 -0.02 015
ul10 (m/s) 0.03 008 005 02 021 043 098 011 115 -0.74 001 02 022 056 064 019 014 003
csdd (d) 032 052 032 136 026 -231 575 -497 -086 276 -433 -057 187 -2.38 0 016 079 205
cswd (d) 011 032 023 064 -054 -193 344 176 002 571 173 035 -1.47 279 028 -0.18 -095 -1.09
pmax (mm/d) 025 -1.34 041 -18 -1.71 -052 979 155 248 176 477 228 541 036 -0.33 -0.25 -0.43 -1.09
fthd (d) 001 001 012 001 0 006 06 055 07 0489 -0.26 -0.18 005 -033 005 006 02 -023
csfd (d) 027 022 077 019 003 988 -14.74 -15.04 -22.66 -28.19 -3.39 -2.69 027 229 048 049 276 274
2am (K) -0.18 -0.06 043 029 -118 002 231 008 -489 434 4863 -256 012 -231 -0.13 016 138 232
te2m (K) 0.16 041 062 071 -1.34 -1.44 19.84 1832 1805 1384 6.32 432 -1.16 -1.66 -1.68 -2.11 -3.29 -3.85

Himalaya-Tibet

PI-MH Anomaly Clusters PI-LGM Anomaly Clusters PI-PLIO Anomaly Clusters
cluster C1 c2 c3 c4 C5 C1 c2 c3 C4 Cc5 ] C1 c2 c3 Cc4 c5
v10 (m/s) 0 034 003 0.1 -0.09 015 003 01 -0.11 -0.01 -0.74 -0.05 -0.2 -0.05 0.05 023
ul10 (m/s) -0.05 032 007 -001 008 007 -006 017 061 009 057 021 01 003 0 039
csdd (d) 216 013 08 045 -1 -3.37 -1.51 -0.17 -3.64 -415 -1.12 451 226 008 127 -325
cswd (d) -1.44 029 -0.44 -0.06 006 159 042 009 46 154 083 -3.05 094 023 0.74 185
pmax (mm/d) -4.78 3.39 -0.69 -053 -0.09 35 232 158 2437 7.05 1076 972 -242 135 -132 273
fthd (d) 0 0.01 -001 004 -0.04 0.05 -0.23 -0.02 0 013 061 0.03 002 012 013 0.02
csfd (d) -0.04 0.04 012 -055 0.25 -2.55 -2.65 -0.37 0 -0.83 1371 022 022 141 192 42
t2am (K) 0.08 0 013 -032 016 -3.98 -1.49 091 -1.11 -1.27 -549 024 006 02 188 195

06 052 032 -0.2 537 336 269 266 2 -144 084 095 -226 -3.51 -5.03

107 te2m (K) 131

c7

0.06

-1.66
055
215
0.28
2,65
0.89

-3.86

Cc8

0.05
0.17
-0.56

1.97
-0.33
B.47
3.03
-6.42

108Supplemental table S1: Attribute variable values for each anomaly cluster, time slice comparison and region.

109Green values denote an increase in values relative to the reference simulation, whereas purple values denote

110a decrease in values relative to the reference simulation.



