2025 S| 4] Yo1Ee] A VIS sie] X5
Proceedings of the Autumn Meeting of KMS, 2025 /

8NN 4/ Z21Ye 24411 1-1

ENSO Phase Transition Enables Prediction of Winter North
Atlantic Oscillation One Year Ahead

Kiwook Kim!, Myong—In Lee!, and Adam A. Scaife?*

'Department of Civil, Urban, Earth and Environmental Engineering,
Ulsan National Institute of Science and Technology
*Met Office Hadley Centre
*Department of Mathematics and Statistics, University of Exeter

The winter North Atlantic Oscillation (NAQO) is a dominant mode of climate variability affecting
temperature and precipitation across the Northern Hemisphere, yet its prediction at seasonal to decadal
(S2D) lead times remains challenging. Using multi-year hindcasts from a multi-model ensemble (MME)
initialized on 1 November for 1962-2019, we show that NAO skill one year ahead improves significantly
when the EI Nino—Southern Oscillation (ENSO) undergoes a phase transition next year. This improvement
is linked to the northward propagation of anomalous atmospheric angular momentum (AAM), which
dynamically organizes the NAO and is well captured in reanalysis and models. During ENSO transition
years, prediction skill increases with ensemble size, and when more than 8 members are used, the anomaly
correlation coefficient (ACC) exceeds the signal-to-noise ratio (SNR), producing a signal-to-noise paradox
(SNP). These findings highlight the potential for enhanced one-year NAO predictability when ENSO
transitions are present and large ensemble sizes are used in S2D prediction systems.

Keywords: North Atlantic Oscillation (NAO), ENSO Transition, Atmospheric Angular Momentum (AAM),
Large Ensemble Prediction, Seasonal-to-Decadal (S2D) Prediction
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