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Fig.  S1.  (a),  (c)  and (e)  ERA5 climates  of  10 m wind speed,  northward and eastward water  vapor  flux during the
days  spanning  15  June  to  15  August  for  1979  to  2020.  (b),  (d)  and  (f)  ERA5  10  m  wind  speed,  northward  and
eastward water vapor flux during 15 June to 15 August 2020.

 

  



 

 

 

Fig. S2. Average climatological, maximum, and 2020 frequency of clusters 1 to 8 for the day immediately following
15 June to 15 August days of the most frequent clusters (clusters 1 to 4, shown in Fig. 2) of 15 June to 15 August
2020. The vertical bars show the average and 2020 values. The maximum values are shown by the horizontal colored
bars.  The  values  are  given  as  a  fraction,  calculated  separately  for  each  year,  of  the  number  of  days  in  each  year
following  the  days  of  the  clusters  1  to  4  shown.  As  an  example,  approximately  half  of  the  days  in  a  single  year
following a day of cluster 1 are climatologically also of cluster 1, while in 2020, this occurred for almost 60% of the
(15 June to 15 August 2020) days of cluster 1.

 

  



 

 

 

Fig.  S3.  Rainfall  reconstructed  using  the  rainfall  in  each
cluster of Fig. 2 (of the main text) and the frequencies of the
clusters of 15 June to 15 August 2020 shown in Fig. 3a (of the
main  text).  The  rainfall  is  shown as  a  fraction  of  the  overall
JJA climate  (regardless  of  the  cluster)  using  the  same colors
as in Fig. 1a of the main text for comparison.

 

  



 

 

 

Fig. S4. Mean ERA5 500 hPa geopotential height (dam) during June, July, and August 1979
to 2020 days in (a) clusters 1, 2, 3, and 4, (b) clusters 5 and 6, and (c) clusters 7 and 8, shown
in Fig. 2 (of the main text), grouped together (colored shading). Black contours give the 500
hPa geopotential height climatology. The numbers in panel titles give the overall prevalence
of the cluster groups in the 3864 available JJA days of ERA5.

 

  



 

 

 

Fig. S5. ERA5 rainfall averaged over JJA 1979 to 2020 days in each cluster, as a fraction of overall (regardless of the
cluster) JJA climate, when daily sea-level pressure is clustered into three clusters. A value of 2.0, for example, shows
rainfall twice that of the climatology. A mask (grey) has been applied where JJA rainfall climate is less than 1.0 d−1.
Dashed  and  solid  contour  lines  show  negative  and  positive  anomalies  respectively  of  the  mean  ERA5  sea  level
surface pressure anomaly (0.4 hPa intervals) in each cluster.

 

  



 

 

 

Fig. S6. Fractional anomalies of (approximately) 250 km resolution CMIP6 model rainfall during CG1234 days of clusters
of surface pressure greater than normal over the South China Sea between 15 June and 15 August in the five years of 2058 to
2099 in which these clusters  were most  frequent.  (a)  to (c)  lower,  median and upper percentile  estimates (from across the
ensemble of 250 km resolution CMIP6 models) as a fraction of the mean (calculated separately for each CMIP6 realization)
of CG1234 days from the equivalent five years of 1979 to 2020 in each, corresponding, CMIP6 realization. (d) to (f) lower,
median, and upper percentile estimates (from across the 250 km resolution CMIP6 ensemble) as a fraction of the mean of all
days (calculated separately for each CMIP6 simulation) of 1979 to 2020. A mask (grey) has been applied where the 1979 to
2020 values are less than 1.0 mm d−1.

 

  


