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Supplementary Figure 1: Seasonal variations of snow water equivalent and soil moisture associated with external forcing.
Regression maps of snow water equivalent (Left) and surface soil moisture (Right) anomalies against normalised PC1 scores. The grey shading represents the area where climatological snow cover fraction is <0.1. Soil moisture at 0–10 cm depth is presented.
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Supplementary Figure 2: Simulated three leading modes of summer SAT anomalies in d4PDF and their time series associated with internal variability.
The panels are the same as Fig. 2 but are for the EOF analysis conducted for JJA-averaged SAT anomalies with respect to the ensemble average.
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Supplementary Figure 3: Monthly variations in atmospheric circulation associated with internal forcing.
The panels are the same as in Fig. 5 but for SAT (shading), 500 hPa geopotential height anomalies (contour: 10 m interval), and wind vectors (wind speeds <0.5 m s−1 omitted) derived from d4PDF.
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Supplementary Figure 4: Probability of leading mode resonance affected by spring soil moisture.
The explanation is the same as in Fig. 6 but for the probability that both PC2 and PC3 are positive (bars) and the probability that PC2 (triangles) and PC3 (squares) are positive.
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