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	Computation of the relative weights for super-ensemble members is described in the main text. Those weights are cross validated because they are based on cross-validated correlations. There is one set of single-cross-validated weights for each month and for each statistical model in the ensemble. Here the stability of those weights is shown by performing double-cross-validation of the weights. Double-cross-validation weights are computed for each year in the record by withholding the cross-validation results for the year of interest when computing correlations and weights for months in that year.

	Comparison of the cross-validation and double-cross-validation weights is used to evaluate stability of the weights. Since double-cross-validation weights for each year, we here use the mean and standard deviation of those weights over all of the years in the record to show their typical values and how much they may change from year to year.

	For this evaluation we use one statistical model from the 18-model ensemble: the CCA using tropical Pacific area SST predictors, here referred to as CCA(SST1). We show comparisons for January (Fig. s1) and July (Fig. s2) weights. For both months the mean of the double-cross-validation weights is essentially the same as the cross-validation weights. In addition, there is little variation among the double-cross-validation weights as shown by the low standard deviation. Some year-to-year variation in the double-cross-validation weights is expected from withholding one of the 18 cross-validation years in the record. A longer record would be better, but the satellite record length is limited. However, the low standard deviation in this test shows that the pattern of the cross-validation weights is stable for this record length. Since the super-ensemble forecast is based on these weights, the stability of the weights suggests that the forecast should also be stable. That basic stability is confirmed by the bootstrap analysis discussed in the main text.
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Figure s1. January weights for the CCA(SST1) model from cross-validation (upper) and the average from double-cross-validation (middle). The standard deviation of the double-cross-validation weights is also shown (lower panel).
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Figure s2. July weights for the CCA(SST1) model from cross-validation (upper) and the average from double-cross-validation (middle). The standard deviation of the double-cross-validation weights is also shown (lower panel).
1

image1.png
50N

Jan Wgts for CCA(SST1)

45N

40N

350

30N

25N

S0N

.l:.._@

1x—Vval

120W 110 100W 90W 80 F0W

45N

40N

350

30N

25N

S0N

Avg 2x—Val

1200 110 100W 90W 80 F0W

45N

40N

35N

30N

25N

Std 2x—Val

1200 110 100W 90W 80 F0W

Q.05

0.1 0.15 0.2 025 03 035 04

0.45




image2.png
Jul Wgts for CCA(SST1)

50N
450 jl:
. 1x—val
40N u
L]
35N .
]
308
250 \
1200 110W 100W 90w Bl 70M
50N
450
Avg 2x—Val
40N
35N
kY
25N
1200 110W 100W 90w Bl 70M
50N
45N s "
Std 2x—Val
40N
3850
kY
25N
1200 1100 100W B 80w 70M

Q.05 04 015 0.2 025 03 035 04 045




