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EOF 1 EOF 2 EOF 3 EOF 4
WT

1 -0.325 1.035 -1.015 0.124
2 -0.887 0.519 0.647 -0.812
3 1.312 0.325 0.208 0.075
4 0.190 -0.807 -0.120 -0.844
5 -0.307 -0.849 -0.741 0.826
6 -0.334 0.057 1.093 1.033

Table S1: Centroids of each weather type in 4-dimensional phase space, where each dimension
is an EOF of 850 hPa streamfunction over the weather typing region. These centroids are chosen
by choosing the K-means partition which maximizes the Classifiability Index; see Methods. The
weather type for each day is computed by projecting the 850 hPa onto its leading four EOFs,
re-scaling the EOFs as discussed in Methods, and identifying the nearest (Euclidean distance)
centroid.

NDJF 2015-16 Climatology
WT

1 0.273 0.213
2 0.231 0.185
3 0.107 0.156
4 0.207 0.156
5 0.132 0.150
6 0.050 0.140

Table S2: Weather type (WT) occurrence fraction during NDJF 2015-16 and Climatology
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Figure S1: Gridded estimate of population density (color; in units of persons per square kilometer)
from Center for International Earth Science Information Network (2016).
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Figure S2: Classifiability index (see Methods) calculated for several chosen values of K, represent-
ing the number of weather types produced. Results are produced with only 75 simulations for each
K.
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Figure S3: Monthly NINO 3.4 time series during the study period. Each month from November
2015 through February 2016 is specifically marked with a blue dot. Data from Kaplan et al. (1998).
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Figure S5: Evolution of the MJO during NDJF 2015-16. Points are plotted on RMM1 (x-axis)
and RMM2 (y-axis), derived from leading EOFs of OLR fields (Wheeler and Hendon, 2004). Gray
lines divide the plot into the eight phases used in the text. Colors show the time evolution of the
system from 01 November 2015 (blue) to 29 February 2016 (yellow). Gray circle indicates the area
of neutral MJO activity with amplitude < 0.
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Figure S6: Pearson correlation, at monthly time step, of sea surface temperature (SST) anomalies
(Reynolds et al., 2002) with four leading EOFs of 850 hPa streamfunction over the weather typing
region, shown with a black box. Central Southern Atlantic Dipole is shown with a blue box. (a):
EOF 1; (b): EOF2; (c): EOF3; (d): EOF4.
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Figure S7: Spearman (rank) correlation coefficient between several S2S climate indices and weather
type occurrence at monthly time step. These correlations are computed between the proportion of
occurrence of each weather type and the monthly-mean time series of the climate index. For the
MJO phases the monthly-mean time series is the proportion of occurrence of that phase for the
given month. The NINO 3.4 time series was up-sampled from monthly to daily values by persisting
the most recent monthly value (no interpolation). The SCAD predictor, labeled Dipole, is the
mean meridional gradient of SST anomalies over the region 30 ◦W to 10 ◦W and 40 ◦S to 15 ◦S,
up-sampled to daily values using the same method as the NINO 3.4 time series.
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