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Origin and Climatic Impact of Decadal-Scale, Eastward-Propagating Heat Content
Anomalies in the North Pacific
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We investigated upper ocean heat content (OHC) variability, which is at the heart
of natural climate variability on iInterannual-to-decadal time scales and thus provides climate memory and
the source of decadal prediction skill, by jointly analyzing coupled GCM, an eddy resolving OGCM, and
historical ocean analysis data. We found that spiciness (density-compensating temperature and salinity)
variability is a major part of the OHC variability in the North Pacific and the density and spiciness
variations explain the west- and eastward propagating signals, respectively, of OHC. Further analysis
suggests that spiciness anomalies are caused by meridional displacement of the subarctic frontal zone.
Specifically, spiciness anomalies are generated by large scale advection of mean spiciness gradient by
anomalous current associated with the ocean frontal shifts.
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