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Figure S1: Upper panel: Correlation between 080l ENG and JJA 20CRv3 SLP, T2m and
precipitation amount. Lower panel: Correlation between 9*80ce CZEC and JJA 20CRv3 SLP,
T2m and precipitation amount.
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Figure S2: Same as Figure S1 but for DJF.
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Figure S3: Upper panel. (left) Chi-2 distance for all years as function of ensemble member for
summer. (right) Weighting function for summer ensemble mean based on Chi-2 distance
(left), with the raw weights (black) and logarithmic transformed (grey).
Lower panel. (left) Chi-2 distance for all years as function of ensemble member for winter.
(right) Weighting function for winter ensemble mean based on Chi-2 distance (left), with the
raw weights (black) and logarithmic transformed (grey).
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Figure S4: Upper panel: Correlation between reconstructed data at proxy sties and proxy
data versus number of ensemble members for summer and winter. The curves indicate
correlations for tree-ring data (green), ice core 880 (blue) and tree-ring 0180 (red). The
bold black curve is the mean for all data. (+) or (*) marks maximum correlation.



zscore zscore zscore zscore zscore zscore zscore

zscore

Reconstructed Temp2 compared to tree-ring data (MXD, BI, TRW)

4GCOT,cdrr. = 0.03 (p-val. ~ 0.47) |
_g e M "0\ W NH' m N W}I' AMMW fibh M i \m\", Ty M M“ g,h,( WHW N, M.W w,l w rlw H.“' Ihih il
4 1300 1400 1500 1600 1700 1800 1900
4 o
'"W W ‘M‘M‘"‘\” i ”‘wvm ” I ’“M i W‘ ‘ il "‘ “‘M "‘ / r""’ ) ‘wl“' ol il ';‘H il 'M‘wuv
4 1300 1400 1500 1600 1700 1800 1900
4

A orr. = 0.03 (p-val. ~ 0.45) ' I I
2 I , C y
(2> “{M ok “] q}‘ Wy “w LM ﬂ\’f‘ Wl rnl‘h ‘W b ,,u I ,s'w‘,1',;,1‘4(’\’%;“' ,«Hl“ww,w‘,y‘[m‘,‘.“‘\.1‘1“\,f~l"‘WM i
4 13|00 1400 1500 1600 17IOO 1800 19|00
4TAA cort. = 0.11 (p-val. ~ 0) I I I I [
2+ i | v
et YA M T
4 13100 14IOO 15|00 16100 17IOO 18|00 19|00
4[EFmean/ corr. = 0.11 (prval. ~0) T I I I
2= L
O o i anww“'uw Ny "M"\' N J‘W”IM"\\W'».“‘l“‘”l Wl
4 1300 1400 15|00 1600 17IOO 18|00 1900
*[FORF, cdrr. = 0.03 (p-val. ~ 0.4) | ‘ ' ' '
2 A A B A
o 4‘*‘u>mn‘h.x g h““‘*"“‘ I AP R M w‘w.% A A "“p"'v‘"\"{\‘I"\”I“""'v"»‘v‘
4 1300 1400 15100 1600 17|OO 1800 19100
4TAT, corf. = -0 02 (p-val, ' T ' '
2r v d A Al VAL A 1
SR oo I A
4 13|00 1400 15|00 16‘00 1700 1800 19|00
4
2t N, cofr. =0 ’ R‘
o ?'"‘“"MW W'Wh "”' o !“ ’H*m |""”i"“""'\”"“(M‘f ’W’”n(fv M "MM Gt HMW’!\‘I \
4 1300 1400 1500 1600 1700 1800 1900

YEAR CE

Figure S5: European tree-ring data predicted by RECONc.
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Figure S6: Canadian tree-ring data predicted by RECONc.
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Figure S7: European 980ci predicted by RECONc JIA 9*80.
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Figure S8: European 980c.i predicted by RECON,c winter 980.
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Figure S9: Greenland ice core summer 080 predicted by RECONfg.



Ice core winter §'80 predicted by tree-data
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Figure S10: Greenland ice core winter 20 predicted by RECONg.
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Figure S11: Upper panel: Standard deviation of JJA SLP from 20CRv3, SAT25 with variance
correction and SAT25 without variance correction. Middle panel: Standard deviation of JIA
T2m from 20CRv3, SAT25 with variance correction and SAT25 without variance correction.
Lower panel: Standard deviation of JJA precipitation from 20CRv3, SAT25 with variance
correction and SAT25 without variance correction. Note the different scale for plots of SAT25
without variance correction.
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Figure S12: Same as S11, but for DJF.
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Figure S13: Point-wise correlation for CE 1850-1970 between reconstructed and 20CRv3 SLP,
HadCRUT5 T2m and GPCC precipitation for JJA mean (a-c) and DJF mean (d-f) data. The
maximum correlation, mean significant correlation and number of grid points with
significant correlation are indicated for each subplot. Contour indicates p = 0.01.
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Figure S14: Point-wise correlation for CE 1850-1970 between SAT25 and 20CRv3 monthly
T2m. The maximum correlation, mean significant correlation and number of grid points with
significant correlation are indicated for each subplot. Contour indicates p = 0.01.
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Figure S15: Point-wise correlation for CE 1850-1970 between SAT25 and HadCRUT5 monthly

T2m. The maximum correlation, mean significant correlation and number of grid points with
significant correlation are indicated for each subplot. Contour indicates p = 0.01.
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Figure S16: Comparison of performance of monthly reconstructions to the 20CRv3 (COBE2
SST for tsurf) for atmospheric surface pressure (aps), 2m temperature (t2m), surface
temperature of ocean (tsurf) and total precipitation (aprt). Red shows the results if the
months of the model output are extracted using separate evaluation of the summer and
winter season, while blue shows the results if the months are extracted with simultaneously
evaluating summer and winter, i.e., summer and winter months are from the same model
year. Upper panel: full lines show maximum correlation and dashed lines mean significant
correlation. Lower panel: number of grid points with significant correlation.
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Figure S17: Time series of reconstructed (blue) and observed (yellow) annual temperature
for Nuuk, llulissat, Qagortoq, Stykkisholmur, Central England, Copenhagen, Stockholm, and
Uppsala. The correlation (corr.) and number of years in the observations (n. obs.) are
indicated for each site. The blue shading indicated +/- 1 std dev of the ensemble
reconstructed temperature.
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Figure S18: Time series of reconstructed (blue) and observed (yellow) monthly temperature
for Nuuk, llulissat, Qagortoq, Stykkisholmur, Central England, Copenhagen, Stockholm, and
Uppsala. The correlation (corr.) and number of months in the observations (n. obs.) are
indicated for each site. The blue shading indicated +/- 1 std dev of the ensemble
reconstructed temperature.
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Figure S19: Point-wise correlation between SAT25 and annual mean Last Millennium
Reanalysis (LMR v2.1) SLP, T2m and precipitation for time intervals (top to bottom) 1850-
1970, 1730-1850 and 1610-1730. The maximum correlation, mean significant correlation and
number of grid points with significant correlation are indicated for each subplot. Contour
indicates p = 0.01.
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Figure S20: Point-wise correlation between SAT25 and annual mean Last Millennium

Reanalysis (LMR v2.1) SLP, T2m and precipitation for time intervals (top to bottom) 1490-
1610, 1370-1490 and 1250-1370. The maximum correlation, mean significant correlation and
number of grid points with significant correlation are indicated for each subplot. Contour

indicates p = 0.01.
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Figure S21: Point-wise correlation between SAT25 and JJA and DJF Last Millennium Reanalysis
(LMR Seasonal) T2m for time intervals (top to bottom) 1850-1970, 1730-1850 and 1610-
1730. The maximum correlation, mean significant correlation and number of grid points with
significant correlation are indicated for each subplot. Contour indicates p = 0.01.
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Figure S22: Point-wise correlation between SAT25 and JJA and DJF Last Millennium Reanalysis
(LMR Seasonal) T2m for time intervals (top to bottom) 1490-1610, 1370-1490 and 1250-
1370. The maximum correlation, mean significant correlation and number of grid points with
significant correlation are indicated for each subplot. Contour indicates p = 0.01.



SLP jja corr (recon, ModE-RA) T2m jja corr (recon, ModE-RA) Precip jja corr (recon, ModE-RA)

Tlme peanod (Year CEg 1850 1970 'I'lme pearlod (Year CEg 1850 1970
0.77, Mea = =0.5

Tlme pearlod (Year CE% 1850 1970
sig. = 667)

=0.4 sig. = 332) . = 145)

-0.5 0 0.5
Precip jja corr (recon, ModE-RA)

Time peariod (Year CE%: 1730-1850

Max. = 0.57, Me: 0’ sig. = 137)

-0.5 0 0.5
SLP jja corr (recon, ModE-RA)
Time peariod (Year CE): 1730-1850
Max. = 0.4, Mearb- sig. = 27.

-0.5 0 0.5 -0.5 . 0 0.5 -0.5 0 0.5
SLP jja corr (recon, ModE-RA) T2m jja corr (recon, ModE-RA) Precip jja corr (recon, ModE-RA)
Tlme peariod (Year CE% 1610 1730 Time peariod (Year CEg: 1610-1730 Tlrne peariod 1Year CE} 1610- 1730
=0.45, M, 0 = 285) Max. = 0.83, Meago= 1 (nsig. = 493) =039, M 0 sig. = 83)

-0.5 0 (}.5 -0.5 0 0.5
T2m jja corr (recon, ModE-RA Precip jia corr (recon, ModE-RA)
Time peanod (Year CE% 1490-1610 Yme peanod (Year CE): 1490-1610
Max. = 0.73, M ea = (nsig. = 414) 0.57, Me: 1n sig. = 49)
e

-0.5 0 0.5 -0.5 -0.5 0.5

Figure S23: Point-wise correlation between SAT25 and JJA ModE-RA SLP, T2m and
precipitation for time intervals (top to bottom) 1850-1970, 1730-1850, 1610-1730 and 1490-
1730. The maximum correlation, mean significant correlation and number of grid points with
significant correlation are indicated for each subplot. Contour indicates p = 0.01.
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Figure S24: Point-wise correlation between SAT25 and DJF ModE-RA SLP T2m and
precipitation for time intervals (top to bottom) 1850-1970, 1730-1850, 1610-1730 and 1490-
1730. The maximum correlation, mean significant correlation and number of grid points with
significant correlation are indicated for each subplot. Contour indicates p = 0.01.
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Figure S25: Point-wise correlation between JJA SAT25 and annual mean Last Millennium

Reanalysis (LMR v2.1) SLP, T2m and precipitation for time intervals (top to bottom) 1850-
1970, 1730-1850 and 1610-1730. The maximum correlation, mean significant correlation and
number of grid points with significant correlation are indicated for each subplot. Contour

indicates p = 0.01.
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Figure S26: Point-wise correlation between JJA SAT25 and annual mean Last Millennium
Reanalysis (LMR v2.1) SLP, T2m and precipitation for time intervals (top to bottom) 1490-
1610, 1370-1490 and 1250-1370. The maximum correlation, mean significant correlation and
number of grid points with significant correlation are indicated for each subplot. Contour
indicates p = 0.01.
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Figure S27: Point-wise correlation between DJF SAT25 and annual mean Last Millennium
Reanalysis (LMR v2.1) SLP, T2m and precipitation for time intervals (top to bottom) 1850-
1970, 1730-1850 and 1610-1730. The maximum correlation, mean significant correlation and
number of grid points with significant correlation are indicated for each subplot. Contour
indicates p = 0.01.
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Figure S28: Point-wise correlation between DJF SAT25 and annual mean Last Millennium
Reanalysis (LMR v2.1) SLP, T2m and precipitation for time intervals (top to bottom) 1490-

1610, 1370-1490 and 1250-1370. The maximum correlation, mean significant correlation and

number of grid points with significant correlation are indicated for each subplot. Contour

indicates p = 0.01.



