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Fic. S1. S09 replication. Top three panels: S09. Middle 3 panels: Replication effort. Bottom
panel: Monthly means for the S09 reconstruction, with the blue line indicating the difference

between the replication and S09.



S2. Geographic boundaries

For our study, we define the following regions in Antarctica:
e Peninsula: The portion of West Antarctica that lies north of a line between Cape
Adams and the mainland south of the Eklund Islands.
e West Antarctica: The portion of the continent to the west of the Transantarctic
Mountains, including the Ross Sea and excluding the Peninsula.

e FEast Antarctica: The remainder of the continent.
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FiG. S2. Geographic masks for this study (left) vs. S09 (right).



S3. Ground station metadata
TABLE S1. Ground station names, colors for Figs. 2 and 8, locations, and usage in S09 and this

study. Symbols in the usage columns correspond to the symbols in Fig. 1 of the main text.

Record Predictor  Verification
Length S09 (This Only
Name Lat Lon (Months) | Predictor study)  (This study)
Manned Ground Stations
mAdelaide -67.8 292.1 152 o A
Amundsen Scott -90.0 0.0 600 o +
mArturo Prat -62.5 300.3 423 o +
Asuka -78.0 24.1 58 o A
Belgrano | -78.0 321.2 273 o +
Belgrano 11 -717.9 3254 128 o) +
mByrd -80.0 240.0 177 o +
mCampbell -52.0 169.0 368 o
Casey -66.3 110.5 575 o +
Davis -68.6 78.0 547 o) +
mDeception -63.0 299.3 107 ¢ A
Dumont Durville -66.7 140.0 584 o) +
mEsperanza -63.4 303.0 475 o +
mFaraday -65.4 295.6 600 o +
mFerraz -62.1 301.6 186 o
mGreat Wall -62.2 301.0 258 o)
mGrytviken -54.3 3235 418 o
Halley -75.5 333.6 600 o +
mJubany -62.2 301.4 157 o
mKing Sejong -62.2 301.3 169 o)
Leningradskaja -69.5 159.4 240 o +
mMacquarie -54.5 158.9 580 o
mMarambio -64.2 303.3 415 o +
mMario Zuchelli -14.7 164.1 192 o) +
mMarsh -62.4 301.1 358 o
Mawson -67.6 62.9 600 o +
mMcMurdo -77.9 166.7 577 o +
Mirny -66.5 93.0 600 o +
Molodeznaja -67.7 45.9 437 o) +
Neumayer -70.7 351.6 308 o +
Novolazarevskaya -70.8 11.8 549 o) +
mO’Higgins -63.3 302.1 492 o) +



TABLE S1. Continued.

Record Predictor  Verification
Length S09 (This Only
Name Lat Lon (Months) | Predictor study) (This study)
mOrcadas -60.7 315.3 551 o
mRothera -67.5 291.9 356 o +
mRusskaya -74.8 223.1 119 o +
mSan Martin -68.1 292.9 203 o +
mScott Base -77.9 166.7 596 o +
mSigny -60.7 314.4 468 o
Syowa -69.0 39.6 535 o +
Vostok -78.5 106.9 540 o +
Zhongshan -69.4 76.4 167 o +
AWS Stations
mBonaparte Point -64.8 295.9 95 A
mButler Island -72.2 299.8 176
mByrd -80.0 240.6 187
Cape Denison -67.0 142.7 70 A
mCape King -73.6 166.6 201 +
mCape Phillips -73.1 169.6 151 +
mCape Ross -76.7 163.0 169 +
Clean Air -90.0 0.0 192 +
D10 -66.7 139.8 162 +
D47 -67.4 138.7 50 A
D57 -68.1 137.5 37 A
D80 -70.0 134.9 32 A
Dome C Il -75.1 123.4 93 A
mDoug -82.3 246.8 51 A
Drescher -72.9 341.0 108 +
mElaine -83.1 174.2 151 +
mElizabeth -82.6 222.9 70 A
mEnigma Lake -14.7 164.0 126 +
mErin -84.9 231.2 62 +
mFerrell -77.9 170.8 204 +
GC41 -71.6 111.3 177 +
GEO3 -68.7 61.1 84 A
GF08 -68.5 102.1 133 +
uGill -80.0 181.4 193 +
mHarry -83.0 238.6 66 A
Henry -89.0 359.0 109 +
LGB10 -71.3 59.2 75 A
LGB20 -73.8 55.7 136 +




TABLE S1. Continued.

Record Predictor  Verification
Length S09 (This Only
Name Lat Lon (Months) | Predictor study) (This study)
LGB35 -76.0 65.0 151 +
LGB59 -73.5 76.8 95 A
mLarsen Ice Shelf -66.9 299.1 129 +
Law Dome Summit -66.7 112.7 89 A
mlettau -82.5 185.6 149 +
mLimbert -75.4 300.1 63 A
mLinda -78.5 168.4 112 +
mLynn -74.2 160.4 83 A
mManuela -74.9 163.7 222 +
mMarble Point -77.4 163.7 266 &
mMarilyn -80.0 165.1 152 +
mMinna Bluff -78.6 166.7 110 &
mMount Siple -73.2 232.9 140 +
mNansen Ice Sheet -74.8 163.3 163 +
Nico -89.0 89.7 120 +
mPegasus North -717.9 166.5 115 +
mPegasus South -78.0 166.6 136 +
Penguin Point -67.6 146.2 66 A
Port Martin -66.8 141.4 82 A
mPriestley Glacier -74.3 163.2 176
Relay Station -74.0 43.1 103
mSanta Claus Island -65.0 294.3 43 A
mSchwerdtfeger -79.9 170.0 201 +
mSiple -75.9 276.0 85 A
Sutton -67.1 141.4 26 A
mTheresa -84.6 244.2 74 A
mTourmaline Plateau -74.1 163.4 166 +
mUranus Glacier -71.4 291.1 119 &




S4. Full reconstruction statistics (no predictors withheld)
TABLE S2. Station-by-station results for rms error ( 4, ), correlation coefficient (r), and average

explained variance (R?) when no predictors are withheld for verification. Stations not used as

predictors in this study are italicized. Colors as in Table S1.

lurms r R2
Name RLS E-W S09 RLS E-W S09 RLS E-W S09
Manned Ground Stations
mAdelaide 130 162 210 0.87 076 0.66 0.72 057 0.27
Amundsen Scott 038 112 192 099 0.89 0.60 097 078 0.35
mArturo Prat 043 095 156 09 082 034 093 067 0.10
Asuka 1.00 116 1.29 0.78 0.70 0.59 061 048 0.35
Belgrano | 057 178 311 099 095 0.58 097 073 0.18
Belgrano 11 055 104 1.46 095 082 050 089 061 0.23
mByrd 126 072 2.28 095 099 0.70 082 094 044
mCampbell ® - - - - - - - - -
Casey 048 137 175 098 086 0.62 095 061 0.38
Davis 032 104 162 099 091 0.68 098 077 0.44
mDeception 0.76 160 161 090 060 054 081 019 0.18
Dumont Durville 038 096 1.44 098 088 0.58 095 070 0.33
mEsperanza 041 087 243 099 094 0.39 097 088 0.09
mFaraday 064 131 225 097 086 0.36 093 070 0.12
mFerraz® - - - - - - - - -
mGreat Wall ® = = - - = = - - -
nGrytviken ® - - - - - - - - -
Halley 0.64 183 249 099 086 0.37 094 049 0.12
mJubany ® - - - - - - - - -
mKing Sejong ® - - - - - - - - -
Leningradskaja 034 101 135 099 079 0.62 096 044 031
mMacquarie - - - - - - - - -
mMarambio 050 124 289 099 092 0.28 097 083 0.06
mMario Zuchelli 0.68 104 1.58 093 083 049 086 066 0.23
mMarsh ? - - - - - - - - -
Mawson 037 105 144 099 088 0.71 096 071 045
mMcMurdo 082 118 1.85 095 087 0.68 088 076 041
Mirny 036 139 1.46 099 073 0.75 097 053 048
Molodeznaja 034 116 1.32 098 070 0.58 09 049 034
Neumayer 055 173 205 099 079 0.46 099 044 021



TABLE S2. Continued.

/urms r R2
Name RLS E-W S09 RLS E-W S09 RLS E-W S09
Novolazarevskaya 0.35 097 141 099 093 0.63 096 0.70 0.37
mO’Higgins 044 086 1.59 097 086 0.34 093 0.73 0.09
mOrcadas * - - - - - - - - -
mRothera 070 134 238 0.97 088 0.18 092 069 0.03
mRusskaya 066 193 234 099 086 0.68 095 058 0.38
mSan Martin 0.61 187 222 096 057 0.17 093 030 0.01
mScott Base 033 116 2.08 099 092 0.68 098 081 0.39
mSigny ? - - - - - - - - -
Syowa 033 098 152 099 084 0.52 097 069 0.27
Vostok 027 118 1.63 099 089 0.74 099 076 054
Zhongshan 043 124 173 098 088 0.63 096 068 0.39
AWS Stations
mBonaparte Point 071 086 1.44 087 078 0.21 0.73 061 -0.10
mButler Island 044 197 245 099 077 044 0.97 048 0.9
mByrd 132 207 246 097 086 0.68 083 060 042
Cape Denison 086 082 1.17 0.77 079 0.56 058 061 0.21
mCape King 029 077 144 099 093 0.60 097 082 0.37
mCape Phillips 048 080 142 096 089 053 092 077 0.28
mCape Ross 058 101 1.68 096 086 054 091 074 0.28
Clean Air 047 108 1.90 0.98 090 0.60 09 079 035
D10 049 113 156 097 087 0.63 094 069 040
D47 117 124 153 0.80 0.73 057 0.58 053 0.29
D57 137 146 181 0.73 068 0.46 052 045 0.16
D80 147 170 1.83 085 081 0.74 0.71 061 055
Dome C Il 164 162 1.65 0.72 069 0.70 045 046 044
mDoug 121 151 1.60 085 076 0.71 0.71 055 050
Drescher 047 161 207 099 086 050 096 054 024
mElaine 055 233 3.05 099 086 0.56 098 060 0.31
mElizabeth 154 172 238 0.86 087 0.58 0.72 065 0.33
mEnigma Lake 050 093 147 096 086 0.55 092 072 0.29
mErin 040 124 1.68 098 084 0.59 096 064 034
mFerrell 057 135 225 098 094 0.69 096 080 043
GC41 035 244 3.06 099 076 0.48 099 050 0.22
GEO3 116 132 1.58 0.87 083 0.72 0.74 066 0.52
GFO08 043 151 1.63 099 087 0.78 097 063 0.57
uGill 031 179 266 099 093 0.68 099 074 042
mHarry 129 146 1.90 085 082 0.61 0.71 063 0.37

Henry 022 104 148 099 091 0.74 099 077 052



TABLE S2. Continued.

/urms r R2
Name RLS E-W S09 RLS E-W S09 RLS E-W S09
LGB10 090 133 142 0.89 075 0.72 0.80 055 049
LGB20 033 115 131 099 084 0.78 098 0.70 0.61
LGB35 034 112 144 099 085 0.72 097 070 049
LGB59 1.23 132 1.49 0.78 0.75 0.64 054 046 0.33
mLarsen Ice Shelf 034 191 248 099 0.67 0.26 0.98 044 0.07
Law Dome Sum. 1.18 140 1.70 0.84 081 0.62 0.70 057 0.37
mlLettau 028 193 290 099 093 0.62 099 0.72 0.36
mLimbert 142 188 221 0.82 0.69 0.45 0.67 042 0.20
mLinda 0.75 148 2.33 0.97 090 0.62 093 0.73 0.36
mlLynn 1.27 1.04 1.47 0.78 0.87 0.70 061 0.74 049
mManuela 045 085 1.33 096 0.87 0.63 093 074 037
mMarble Point 039 090 1.82 098 094 0.59 097 084 034
mMarilyn 057 130 2.03 098 0.90 0.58 095 073 034
mMinna Bluff 098 119 1.62 0.89 0.80 0.57 0.75 0.63 031
mMount Siple 040 135 1.60 099 0.80 0.66 096 059 042
mNansen Ice Sheet 060 092 144 095 0.89 0.63 0.89 0.75 0.39
Nico 014 077 164 099 093 0.66 099 086 0.36
mPegasus North 062 116 1.99 097 091 0.58 093 0.77 0.33
mPegasus South 0.77 138 2.28 097 091 0.59 092 075 0.32
Penguin Point 099 097 134 0.78 0.87 0.53 058 074 0.24
Port Martin 0.77 083 1.07 0.86 0.85 0.67 0.71 066 044
mPriestley Glacier 058 087 141 094 088 0.57 089 075 0.33
Relay Station 020 130 148 099 0.82 0.75 099 066 0.56
mSanta Claus Isl. 0.84 081 1.19 0.81 0.76 0.33 055 058 0.10
mSchwerdtfeger 050 157 245 099 091 057 097 072 0.32
mSiple 222 197 1.76 041 057 0.70 0.11 030 044
Sutton 1.09 130 1.77 0.75 061 0.25 056 038 -0.15
mTheresa 098 139 1.65 0.88 0.75 0.60 0.77 054 0.36
mTourm. Plateau 0.48 065 1.26 095 092 0.60 095 082 0.35
mUranus Glacier 049 166 2.23 099 081 049 099 058 0.22

% Indicates stations used as predictors by S09 but, because they are more than 120km from the

nearest AVHRR grid cell, were not used in this study.
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S5. Verification statistics
TABLE S3. Station-by-station results for rms error (), correlation coefficient (r), and

coefficient-of-efficiency (CE) when that station is entirely withheld from the reconstruction.
Stations that were never used as predictors for this study are italicized. Note: The 1982 — 2006

period of the S09 reconstruction is entirely instrumental data (the rank-3 AVHRR data).

lurms r CE
Name RLS E-W S09 RLS E-W S09 RLS E-W S09
Manned Ground Stations
mAdelaide 130 162 213 0.87 077 0.59 0.72 057 0.25
Amundsen Scott 1.70 191 2.00 0.71 060 0.55 050 036 0.25
mArturo Prat 0.79 106 156 0.88 077 0.34 0.77 058 0.10
Asuka 1.00 118 1.29 0.78 0.69 0.59 061 047 035
Belgrano | 253 277 324 0.74 073 0.38 045 035 0.10
Belgrano 11 125 116 146 0.75 074 050 043 051 0.23
mByrd 241 260 261 0.61 055 051 037 027 0.26
mCampbell ® - - - - - - - - -
Casey 136 162 1.80 079 072 0.58 0.62 046 0.32
Davis 083 114 165 092 089 0.66 085 072 042
mDeception ? 0.76 134 1.88 090 077 042 081 042 0.03
Dumont Durville 1.09 127 150 079 071 0.53 0.62 048 0.28
mEsperanza 128 135 243 087 085 0.39 0.75 0.72 0.09
mFaraday 177 221 230 068 043 0.30 046 016 0.09
mFerraz® - - - - - - - - -
mGreat Wall ® = = - - = = - - -
nGrytviken ® - - - - - - - - -
Halley 221 246 254 0.61 042 0.29 031 015 0.08
mJubany ® - - - - - - - - -
mKing Sejong ® - - - - - - - - -
Leningradskaja 110 119 142 0.77 072 0.55 058 051 0.30
mMacquarie - - - - - - - - -
mMarambio 138 165 2.89 089 084 0.28 0.79 0.69 0.06
mMario Zuchelli 095 120 158 085 074 049 0.73 055 0.23
mMarsh ? - - - - - - - - -
Mawson 1.02 122 143 087 082 0.72 0.73 061 0.46
mMcMurdo 101 127 182 092 085 0.69 082 072 042
Mirny 092 149 1.46 0.89 068 0.75 0.79 046 0.48
Molodeznaja 099 129 132 080 061 0.58 063 037 033
Neumayer 1.89 215 2.06 0.58 038 0.46 033 013 021
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TABLE S3. Continued.

/urms r CE
Name RLS E-W S09 RLS E-W S09 RLS E-W S09
Novolazarevskaya 1.24 140 141 0.73 0.67 0.63 052 039 037
mO’Higgins 064 096 1.59 092 082 034 0.64 0.67 0.09
mOrcadas * - - - - - - - - -
mRothera 145 171 238 0.82 0.77 0.8 0.64 050 0.03
mRusskaya 231 228 235 069 072 0.67 039 041 0.37
mSan Martin 178 200 222 0.67 050 0.17 037 020 0.01
mScott Base 084 140 2.09 095 087 0.68 090 0.73 0.39
mSigny ? - - - - - - - - -
Syowa 1.07 142 152 081 060 0.52 064 036 0.27
Vostok 162 172 1.72 0.74 070 0.70 054 049 049
Zhongshan 087 131 1.73 092 085 0.63 084 065 0.39
AWS Stations
mBonaparte Point 071 086 1.44 087 078 0.21 0.73 061 -0.10
mButler Island 203 226 245 0.67 085 044 044 031 0.19
mByrd 247 242 246 0.70 0.72 0.68 042 045 042
Cape Denison 086 082 1.17 0.77 079 0.56 058 062 021
mCape King 059 081 144 094 092 0.60 089 080 0.37
mCape Phillips 0.77 087 142 089 086 0.53 0.79 073 0.28
mCape Ross 095 104 1.68 088 085 054 0.77 072 0.28
Clean Air 087 130 1.90 093 084 0.60 0.87 070 0.35
D10 083 122 156 092 083 0.63 083 063 040
D47 117 124 153 080 073 0.57 058 053 0.29
D57 137 147 181 0.73 068 0.46 052 045 0.16
D80 147 171 1.83 085 081 0.74 071 061 055
Dome C Il 164 161 1.65 0.72 070 0.70 045 047 044
mDoug 121 151 1.60 085 076 0.71 0.71 055 0.50
Drescher 1.30 171 2.07 085 080 0.50 0.70 048 0.24
mElaine 173 244 3.05 089 083 0.56 0.78 055 0.31
mElizabeth 154 172 238 0.86 087 0.58 0.72 065 0.33
mEnigma Lake 069 094 147 092 086 0.55 084 071 0.29
mErin 128 132 1.68 081 080 0.59 062 059 034
mFerrell 113 139 225 093 093 0.69 086 0.78 043
GC41 275 297 3.06 061 052 0.48 037 027 0.22
GEO3 116 133 158 087 082 0.72 0.74 066 0.52
GFO08 130 163 1.63 085 082 0.78 0.72 057 0.57
uGill 126 191 266 093 091 0.68 087 070 042
mHarry 129 144 190 085 082 0.61 0.71 063 0.37

Henry 089 114 148 091 088 0.74 083 072 052
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TABLE S3. Continued.

/urms r CE
Name RLS E-W S09 RLS E-W S09 RLS E-W S09
LGB10 090 133 142 0.89 0.68 0.72 0.80 055 049
LGB20 097 128 131 0.89 0.80 0.78 0.79 0.63 0.61
LGB35 094 126 144 0.89 0.79 0.72 0.78 0.62 0.49
LGB59 1.23 133 1.49 0.78 0.68 0.64 054 046 0.33
mLarsen Ice Shelf 1.73 187 2.48 0.80 0.69 0.26 0.64 047 0.07
Law Dome Sum. 1.18 140 1.70 0.84 081 0.62 0.70 058 0.37
mlLettau 1.26 2.04 290 094 090 0.62 0.88 0.68 0.36
mLimbert 142 187 221 0.82 0.70 0.45 0.67 043 0.20
mLinda 1.28 154 233 0.89 0.88 0.62 0.79 070 0.36
mlLynn 1.27 1.04 147 0.78 0.87 0.70 061 0.75 049
mManuela 0.73 089 1.33 090 0.86 0.63 081 071 037
mMarble Point 0.73 098 1.82 095 092 0.59 0.89 081 034
mMarilyn 1.10 1.38 2.03 0.90 0.88 0.58 0.89 070 0.34
mMinna Bluff 1.72 131 162 0.75 0.76 0.57 0.22 055 031
mMount Siple 1.75 173 1.60 056 058 0.66 030 032 042
mNansen Ice Sheet 081 09 1.44 090 0.88 0.63 081 0.73 0.39
Nico 068 091 1.64 095 090 0.66 0.89 081 0.36
mPegasus North 0.80 124 199 095 0.89 0.58 0.89 074 0.33
mPegasus South 099 143 228 094 0.89 0.59 0.87 073 0.32
Penguin Point 099 096 134 0.78 0.78 0.53 058 058 0.24
Port Martin 0.77 085 1.07 0.86 0.84 0.67 071 065 044
mPriestley Glacier 081 097 141 088 085 0.57 0.78 0.70 0.33
Relay Station 1.05 149 1.48 0.88 0.74 0.75 0.78 055 0.56
mSanta Claus Isl. 0.84 082 1.19 0.81 0.76 0.33 055 057 0.10
mSchwerdtfeger 1.08 160 2.45 093 090 057 086 071 0.32
mSiple 222 197 1.76 041 057 0.70 0.11 030 044
Sutton 1.09 129 1.77 0.75 0.62 0.25 056 038 -0.15
mTheresa 098 138 1.65 0.88 0.75 0.60 0.77 055 0.36
mTourm. Plateau 0.77 074 1.26 0.88 0.89 0.60 0.75 078 0.35
mUranus Glacier 1.82 187 2.23 0.70 0.72 0.49 049 046 0.22

% Indicates stations used as predictors by S09 but, because they are more than 120km from the

nearest AVHRR grid cell, were not used in this study.
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S6. Reconstructions using TTLS infilling of ground stations

TABLE S4. Comparison of 1957 — 2006 trends (in °C decade™) between the IRidge

reconstructions in the main text (bolded) and the TTLS reconstructions by truncation parameter

kgnd. Reconstructions using the optimal setting of kynq are underlined.

Reconstruction Type Continent East Antarctica West Antarctica Peninsula
RLS, IRidge 0.06 +0.08 0.03+0.09 0.10 +0.09 0.35+0.11
RLS, TTLS, kgng=5 0.10 +0.09 0.04+0.10 0.21+0.11 0.52+0.14
RLS, TTLS, kgng=6 0.09 +0.09 0.03+0.10 0.20+0.11 0.50+0.14
RLS, TTLS, Kgna=7 0.07 £0.09 0.05 +0.09 0.07 £ 0.07 0.36 £ 0.11
RLS, TTLS, kgng=8 0.07 £ 0.09 0.05+0.09 0.11 +0.08 0.38+0.12
E-W, IRidge 0.04 +£0.06 0.02 +0.07 0.06 + 0.07 0.32+£0.09
E-W, TTLS, Kgng=5 0.07 £ 0.07 0.04 +0.07 0.10 +0.08 0.39 +0.09
E-W, TTLS, Kgng=6 0.07 +0.06 0.04 +0.07 0.09 +0.08 0.37 £0.09
E-W, TTLS, kqng=7 0.07 +0.06 0.05 +0.07 0.05 +0.06 0.33+0.09
E-W, TTLS, Kgng=8 0.07 = 0.07 0.05 +0.07 0.11 + 0.07 0.32+0.08
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;

1979 - 2003

1957 - 2006

FIGURE S3. RLS reconstructions using TTLS-infilled ground stations. Minimum cross-

validation error was obtained with kgng = 7.



1957 - 2006

FIGURE S4. E-W reconstructions using TTLS-infilled ground stations. Minimum cross-

validation error was obtained with kgng = 7.
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