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1 Key Points 3 Trends in Large-Scale Climate Indices
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Spread of Trends in Model Ensemble Possible interpretations:

 East Pacific and South Pacific decadal variabili-
ty is larger in the real world than in models
(Laepple & Huybers 2014)

i-0.2  * The ocean thermostat mechanism is stronger in

the real world than in models (Heede & Fedorov
04 2023), potentially related to mean-state biases
sopa (Seager et al. 2019)

» Too weak or incorrect pattern of response to
40 aerosol, volcanic, ozone, or meltwater forcing
(Smith et al. 2016; Dong et al. 2022)
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Figure 1. Observed trends in annual-mean (a) SST and (b) SLP over 1979-2020 from ERSSTv5 (Huang et al., 2017) and the ERAS reanalysis

(Hersbach et al., 2020), respectively. Modeled trends in (c) SST and (d) SLP over 1979-2020, from the multi-model ensemble mean of historical
simulations with 16 climate model LEs (Table 1). The SST trends in each simulation have been rescaled such that their global mean
matches that in ERSSTv5. Observed trends in (e) SST and (f) SLP over 1979-2020 expressed in ensemble standard deviations away from the
multi- model ensemble mean (i.e., the difference in trends between observations and the multi-model ensemble mean divided by the square root
of the multi-model mean of the variance in trends within each large ensemble). Panels (c)-(f) are computed with the first 10 members of each
large ensemble such that each model is weighted equally. The £2 standard deviation contour is shown with a black line.

 Values greater than +2 ensemble standard deviations have <5% chance of occuring
due to internal variability as represented in the models, but beware of multiple testing

Figure 3. First multi-field (SST and SLP) signal-to-noise maximiz-

_ ing pattern of a signal-to-noise maximizing pattern analysis that

I maximizes the ratio of signal to noise, where signal is defined as
80

5 Discussion and Conclusions

Conclusions and Implications:
* Models either have biases in their forced SST and SLP responses, have too weak multi-

the difference between observations and the multi-model ensem-
ble mean (on 5-yr and longer timescales) and noise is defined as
intra-model and inter-model differences. The orange timeseries

decadal variability, or some combination of both _ 5 2| shovy the amplltudg of anomalies in this pattern in ERSSTy5/ERA5
8 4| relative to the multi-model ensemble mean and the black lines
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