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Figure S1 — Observed and simulated correlation rbapseen the winter NPI index and winter sea-
level pressure time series for the period 1950-20@6s mark grid points where the correlation is no
significant at 95% confidence accounting for autoglation. The green contour marks the domain
used for the calculation of the NPI index. In pareil, the numbers reported in the title are tregiap
correlations between observed and simulated pattaiculated for the domain north of 20° N (to this
purpose NCAR data were regridded to the model grid)
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Figure S2 — Observed and simulated correlation rhapseen the winter NAO index and winter Z500
time series for the period 1950-2005. Dots mar#l goints where the correlation is not significaint a
95% confidence accounting for autocorrelation. gfeen contours mark the boxes used for the
calculation of the NAO index. In panels b-i, thenhers reported in the title are the spatial cotiia
between observed and simulated patterns calculatekde domain north of 20° N (to this purpose
NCAR data were regridded to the model grid).
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Figure S3 — Observed and simulated correlation rhapseen the winter SOI index and winter sea-
level pressure time series for the period 1950-20@6s mark grid points where the correlation is no
significant at 95% confidence accounting for autoglation. The green contours mark the boxes used
for the calculation of the SOI index. In panels Bie numbers reported in the title are the spatial
correlations between observed and simulated pattaiculated for the shown domain north of 30° S
(to this purpose NCAR data were regridded to theehgrid).
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Figure S4 — Observed and simulated correlation rhapseen the winter NPI index and winter
surface-air-temperature time series for the peti@sD-2005. Dots mark grid points where the
correlation is not significant at 95% confidence@amting for autocorrelation. The green contours
mark the boxes used for the TT2010 reconstructiopanels b-i, the numbers reported in the titke ar
the spatial correlations between observed and abedipatterns calculated for the shown land-only
domain north of 12° N (to this purpose NCAR dataenegridded to the model grid).
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Figure S5 — Observed and simulated correlation rhapseen the winter NAO index and winter
surface-air-temperature time series for the peti@sD-2005. Dots mark grid points where the
correlation is not significant at 95% confidence@amting for autocorrelation. The green contours
mark the boxes used for the TT2010 reconstructiopanels b-i, the numbers reported in the titke ar
the spatial correlations between observed and abedipatterns calculated for the shown land-only
domain north of 12° N (to this purpose NCAR dataenegridded to the model grid).
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Figure S6 — Observed and simulated correlation rhapseen the winter SOI index and winter
surface-air-temperature time series for the peti@sD-2005. Dots mark grid points where the
correlation is not significant at 95% confidence@amting for autocorrelation. The green contours
mark the boxes used for the TT2010 reconstruciidn.panels b-i, the numbers reported in the title
are the spatial correlations between observed iamdated patterns calculated for the shown langronl
domain north of 12° N (to this purpose NCAR dataenegridded to the model grid).
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Figure S7 — Fractions of total variance of wintesrthi American precipitation (land only grid points
within the domain 20-70°N, 190-300°E) explainedviapter PNA, NPI, NAO and SOl indices for
individual simulations. Values are calculated odecadally-paced 30-year periods.
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Figure S8 — Empirical probability distributions oflibration R values for the full ensemble of
TT2010-like PNA pseudo-reconstructions for indivatlu simulations, from which pseudo-
reconstructions illustrated in Figures 7a,b and &e main manuscript are sampled. Note that the y-
axis has different scales in the different panels.
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Figure S9 — Trends of North American winter surfadetemperatures during the period 1950-2005 in
NCAR reanalysis (panel a) and historical simulaig¢panels b-f). Dots mark grid points where the
trend is not significant at 95% confidence accowmfor autocorrelation. The green contours mark the
boxes used for the TT2010 reconstruction. The nusnba panels for simulations are the spatial
correlations between observed and simulated pattaiculated for the shown land-only domain north
of 12° N (to this purpose NCAR data were regridtiethe model grid).
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Figure S10 - Skill metrics for an ensemble of TTR0ike reconstructions following Figure 7a: a) map
of the three boxes from where gridded data are kairmp be included as predictors, with the name
reported in each box (tas: surface air temperatpre,precipitation); b-e) full-validation period

coefficient of determination () and coefficient of error (CE) for the reconstiaas using
respectively the winter PNA (b), NPI (c), SOI (dydaNAO (e) as predicted variable. For each

reconstruction, the regression model is alwaysdatied on PNA, see methods. To be comparable with
TT2010, only the subset of reconstructions witHfd® the PNA for the 1950-1999 calibration period i
the range [0.45-0.55] are consideredct®.49 in TT2010). The numbers inside each pamktate the
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Figure S11 — Winter (djf) surface air temperatuneraalies for the period 1800-1820 from the pre-
industrial climatology. Dots mark grid points whehe anomaly does not exceed tfe- 88" percentile
range of 21-year running mean anomalies for thamaestrial period. The select period correspoids t
the approximate duration of the early™@&:ntury positive PNA phase in the TT2010 recormsimn.
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Figure S12 - Power spectral density of the winfdARnhdex (blue line) for individual simulations kit
associated 95% confidence level (blue dashed &nd)agreement between the spectra of the pseudo-
reconstructions obtained following the modified TIP approach (including a box over Florida and
extended calibration period) and illustrated inufey7c of the main paper. All indices are standadli

according to the 1950-1999 climatology.




