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Fig. 1. [S1] The climatological seasonal cycle of the meridional wavenumbers averaged
between 16-24 km for (a) TR-RCP8.5 past, (b) TR-RCP8.5 future, and two timeslice exper-
iments with (c) future ODSs forcing and (d) future GHG forcing. The meridional wavenum-
bers are contoured with 1 (solid) and 0.01 rad−1 (thick solid line). Finally, the shading
indicates the regions of wave evanescence in meridional directions (l < 0).
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Fig. 2. [S2].The composites of planetary-scale wave (k=1-2) divergence anomalies at 200
hPa during the period of maximum DWC impact on the troposphere (days -3 to 3) in
JFM for (a) TR-RCP8.5 past and (b) TR-RCP8.5 future. The horizontal component of Fs

vectors (Fx, Fy) are shown as arrows, the vertical vector component (Fz) is given as contour
lines. The color shading indicates the divergence of planetary-scale waves. Solid (dashed)
contours of the Fz indicate upward (downward) planetary-scale wave source. The Fs vector
is approximately parallel to the wave energy propagational direction and its zonal mean is
equivalent to the Eliassen-Palm Flux. The shadings are only drawn for anomalies that are
statistically significant at the 95% confidence level using a 1000-trial Monte Carlo test.
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Fig. 3. [S3].The decomposition of 700-hPa Eady’s growth anomalies into: (a,c) vertical
zonal wind shear |∂u/∂z|, and (b,d) buoyancy frequency (N) components during the period
of maximum DWC impact on the troposphere (days -3 to 3) in JFM for (top) TR-RCP8.5
past and (bottom) TR-RCP8.5 future. The color shadings are only drawn for anomalies that
are statistically significant at the 95% confidence level using a 1000-trial Monte Carlo test.
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Fig. 4. [S4] Linear trend of (a) 200-hPa zonal wind and (b) 200-hPa storm track in JFM
from 145-yr TR-RCP8.5 run (1955 to 2099). The color shading indicates the linear trends.
The solid blue lines indicate the climatology of the zonal wind and storm track from the
past (1960-1999). The thick solid (dashed) black contour lines enclose the regions where the
changes are significant at the 95% (99%) confidence level according to a two-tailed t test.
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