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Introduction & Motivation Pseudo-observation hindcasts
« Decadal (1-10 yr) climate change 1s the combined result of a forced component and of « Multi-model ensemble of 316 members. We predict each member, using the remaining 315 as potential analogues.
the internal variability intrinsic to the climate system. e 1-10 yr hindcasts with 86 start dates (1930-2015).
e The poor man’s initialization (PMI) selects the model analogues from large ensembles « Analogue selection at any hindcast start date :

of projections that best match the observed initial state at forecast start time. (1) The PMI finds the 30 members minimizing previous 9-year mean SST RMSE

e We extend the PMI to include a performance-based model weight 1n the selection of (2) We introduce the PMI,, = includes a deviance penalty

analogues, favoring models statistically consistent with the observed SST record.

o We validate ﬁhe model Welghtmg n pseudo—observatmn SST hindcasts, test 1ts .Skll.l 1n sE(t) = — YoDo:1x — V1 D12k — v2D23% = score of member k at start date ¢
real-world hindcasts, and highlight challenges in performance-based model weighting. RMSE(?)y
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2 05 oe o7 o8 o9 1o significant (p>0.1). Intercept of the linear fit average of hindcast years 1-10, for 86 start dates (1930-2015). Verification data set: ERSSTv6. Stippling shows non-significance,
' ' D, ' ' ' (o) is given with its standard error. controlling for a false discovery rate of 10%. Numbers on top of maps give net % area of significant skill gain, and global mean.
Critical challenges in validating performance-based model weighting
(@) (b)
(1) Similarity between unweighted and weighted ensembles. p———— s e
(2) Observational record provides few independent verification samples of g sy s - By UPCLIV Workshop 2025
decadal climate variability. e (el 0.5 5 425 Bologna, Italy
(3) There is large sampling variability in predictive skill, amplified by % 3.0 % 90- .
autocorrelation inherent to SST. g 1.0 . Z Lgie Funded by the European Union
(4) Limited inherent predictability reduces potential skill improvements < 20] =l A Horizon Europe
from model weighting. 2 1.5 g . EXPECT project
(5) Tradeofls: model weighting may come at a cost. - B | Grant 101137656
Here, we sacrifice some initial state consistency. g 2.0 o i
« Over many hindcasts, we show a robust skill improvement from model weighting: - —————— 00—
(a) Highly significant skill improvement in the pseudo-observation hindcasts (Figs. 2, 3) Number of decadal hindcasts Number of decadal hindcasts
(b) Increa§e 1 skill with number of real—W.Oﬂ.d hindcasts (Fig. 5 ) , Figure 6: Dependence of PMI), skill gain on number of hindcasts. Skill change
e The pOt.ent.la.l improvement in forecast. skill IS large.. HOW@Yera. 1L 18 not guaranteed: relative to PMI as the original number of verification decadal hindcasts (86) is
for any 1individual forecast, the outcome 1s subject to high variability. reduced. For each subset of hindcasts, 30 continuous periods are left-out from the
1930-2015 period. The mean skill gain across these 30 samples 1s shown.




	Slide 1

