Tropical Pacific boreal spring warming forced by strong Aleutian Low
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1. MOTIVATION: variability in the Aleutian Low is a known contributor to North Pacific sea surface temperature (SST) variability, but its role

in forcing basin-scale Pacific SST anomalies, such as those that characterise Pacific Decadal Variability (PDV), is unclear owing to the difficulty of
disentangling coupled atmosphere-ocean processes.

2. SUMMARY: we perform a large ensemble experiment using a coupled atmosphere-ocean climate model (AOGCM), in which the winter-time Aleutian

Low is hudged to an anomalously strong state during successive winters. This ensemble is compared to a free-running simulation to isolate the impacts of the
anomalous Aleutian Low. The strong Aleutian Low experiment produces a basin-scale SST response with a similar pattern to the PDO in the free running
simulation. Tropical Pacific SSTs are significantly warmer in the strong Aleutian Low experiment, demonstrating that North Pacific atmospheric forcing can
impart a signature in tropical SSTs. The largest tropical Pacific warming occurs in the season following nudging (boreal spring), though anomalies persist year-
round. A heat budget analysis shows the subtropical and tropical Pacific SST responses are predominantly driven by anomalous surface heat fluxes in boreal
winter and meridional advection in boreal spring, respectively. The results show that Aleutian Low variability and trends can contribute to basin-scale PDO-like
SST variability.
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6. Conclusions

e Relaxing a GCM towards a strong anomalous Aleutian Low produces warming across the tropical equatorial Pacific in the season after relaxation with North Pacific warming persisting annually.
Changes to surface heat fluxes (subtropics) during boreal winter and meridional advection (equatorial) during boreal spring in the upper ocean drive the warming.
 Results provide evidence to suggest extra-tropical Pacific variability may directly drive variability into the tropical Pacific through excitation of the SFM and WES mechanisms.
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