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Figure S1.  (a) ERA Interim SLP anomaly at a selected location over the 1979-1983 period after removing the 
seasonal cycle by subtracting the climatological monthly mean but before temporal filtering; (b) same data after 
applying a Lanczos 20 to 100 day bandpass filter with 121 weights; (c) as in (b) but with 201 weights. 
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Figure S2.  As in Figure 2 but with composites constructed at a lag time of 10 
days relative to the date when the MJO was in a given phase.   
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(a) Sea Level Pressure (b) Surface Air Temperature 
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Figure S3. As in Figure 7 (SLP anomalies separated by QBO phase) but for (a) combined QBO easterly (u50 
< 0) / cool ENSO (N3.4 <  0) conditions; and (b) combined QBO westerly (u50 > 0) / warm ENSO (N3.4 > 
0) conditions..  Dots indicate grid points where the composited means are significant at more than 95% 
confidence according to a two-tailed Student’s t-test.   
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(a) u50 < 0 / N3.4 < 0 (b) u50 > 0 / N3.4 > 0 
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Figure S4. As in Figure S3 but for SAT anomalies under combined QBO and ENSO conditions. 
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(a) u50 < 0 / N3.4 < 0 (b) u50 > 0 / N3.4 > 0 
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Figure S5.  As in Figure 2a (mean SLP anomalies) but separated according to solar phase:  (a) SMIN (F205 
< 10.1 mW/m2/nm) and (b) SMAX (F205 > 10.5 mW/m2/nm).  Dots indicate grid points where the 
composited means are significant at more than 99% confidence according to a two-tailed Student’s t-test.   
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(a) SMIN (b) SMAX 
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Figure S6.  As in Figure 2b (mean SAT anomalies) but separated according to solar phase.  
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(a) SMIN (b) SMAX 

+ + 



Figure S7.  As in Figure S6b for times when 
the 11-yr solar cycle was in its maximum 
phase (F205 ≥ 10.5 mW/m2/nm) but 
excluding the 1982-83 and 1991-92 winters 
when volcanic aerosols were prevalent in the 
tropical lower stratosphere. 
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Figure S8.  SLP RMS amplitude diagnostics separated by solar and QBO phases.  (a) RMS amplitude of the 
SLP anomaly composites of Figure S5 (SMIN and SMAX); (b) as in (a) but for the SLP composites of Figure S9 
(SMIN/u50 < 0 and SMAX/u50 > 0). 
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Figure S9. As in Figure S5 (SLP anomalies separated by solar phase) but only for days when (a) the 
QBO was in its easterly phase (u50 < 0) and the 11-year solar cycle was in its minimum phase and (b) 
the QBO was in its westerly phase (u50 > 0) and the solar cycle was in its maximum phase..   
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(a) SMIN / u50 < 0 (b) SMAX / u50 > 0 
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Figure S10. As in Figure S4 (SAT anomalies separated by solar phase) but only for days when (a) the 
QBO was in its easterly phase (u50 < 0) and the solar cycle was in its minimum phase; and (b) the 
QBO was in its westerly phase (u50 > 0) and the solar cycle was in its maximum phase.   
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(a) SMIN / u50 < 0 (b) SMAX / u50 > 0 
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Figure S11.  SLP and SAT composites for days when the QBO was in its easterly phase (u50 < 0), ENSO was 
in its cool phase (N3.4 < 0), and the 11-year solar cycle was in its minimum phase (F205 ≤ 10.1 mW/m2/nm).   
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