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Supplementary Figure 1. As in Fig. 3b, but the regression is performed against the EMF for a)
the WCB outflow, b) the WCB ascent, and ¢) the WCB inflow frequencies, respectively.

Green contours show the climatological WCB frequency, with 90" (solid) and 95" (dashed)
percentile values of 0.68 and 0.86 day™!' for outflow, 0.29 and 0.41 day™! for ascent, and 0.37 and
0.61 day'! for inflow, respectively.
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22 Supplementary Figure 2. As in Fig. 3d, but the regression is performed against the EHF for a)
23 the WCB outflow, b) the WCB ascent, and c¢) the WCB inflow frequencies, respectively.
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Supplementary Figure 3. WCB ascent rates, defined as the pressure change per hour per unit
horizontal distance traveled along WCB trajectories (Pa km™ h™), regressed onto EMF and EHF
indices. Panel a) shows the zonal-mean sensitivity of the WCB ascent rate to EMF (blue) and
EHF (red). Panels b)—c) present the spatial regression patterns of the WCB ascent rate onto EMF
and EHF, respectively. Red and dark-red contours denote the climatological WCB ascent rate

values of 1.0 and 2.0 Pa km™ h™!, respectively.
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Supplementary Figure 4. Regression of WCB frequency onto a) EMF and b) EHF during DJF.
Colored contours show (-wsoo) regressed onto EMF and EHF. Negative regression values are
shown in blue, dodgerblue, and cyan, corresponding to —0.01, —0.005, and —0.001 Pa s™', while
positive values are shown in orange, red, and darkred, corresponding to 0.001, 0.006, and 0.01

Pas™.
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Supplementary Figure 5. Regression of WCB frequency onto the decomposed EMF
components during DJF. Shading shows regression slopes (# day ') for a) and b) stationary

[u* v*], ¢) and d) transient [u’v'], e) to h) covariance [u'v*] and [u* v'] EMF indices. Green
contours outline the 90" (solid) and 95" (dashed) percentiles (0.006 and 0.02 day ™' for the first
column and 3.36 and 5.20 day ! for the second column) of the climatological WCB frequency.
Percentages denote the relative regression weights of each EMF component in a multiple linear
regression onto the total EMF index. Hatching marks regions where the WCB—EMF regression is

significant at the 95% confidence level.
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a7 Supplementary Figure 6. Same as Supplementary Fig. 5, but for the decomposition of EHF.
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Supplementary Figure 7. Regression of TP and TPwcg onto EMF and EHF indices during DJF
(1980-2022). Panels a)-b) show the regression slopes of TP and TPwcp with respect to EMF,

while panels c)—d) show the corresponding slopes with respect to EHF.
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Supplementary Figure 8. Same as Supplementary Fig. 7, but showing a) LSPwcs regressed to
EMF, b) CPwcg regressed to EMF, ¢) LSPwcg regressed to EHF, and d) CPwcg regressed to
EHF.



