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Intraseasonal and Interannual Variability of the North Pacific Jet Stream: A Governor of Seasonal Climate Predictability in the Americas

This proposal addresses the problem of how variability in the location and intensity of the North Pacific jet stream on intraseasonal and interannual time scales contributes to cool seasonal climate predictability and the occurrence of extreme weather events over the Americas.  Fluctuations in the location and intensity of the North Pacific jet stream respond to ENSO on interannual time scales, the AO/MJO on intraseasonal and seasonal time scales, and the interaction of anomalous tropical heating anomalies with higher latitude upper-tropospheric disturbances on weekly to intraseasonal time scales.  A better understanding of the physical processes that contribute to cool season climate variability and predictability over the Americas requires consideration of how the behavior of the North Pacific jet stream responds to  tropical- extratropical and arctic-extratropical forcing on these time scales.  Accordingly, this proposal is targeted at the “sources and limits of climate predictability for the Americas at intraseasonal to interannual time scales” to include diagnostic analyses of climate predictability and high impact weather events over the Americas.
Progress in understanding the physical causes of the fluctuations in location and intensity of the North Pacific jet stream on intraseasonal and interannual time scales requires a broad, multiscale (time and space) diagnostic analysis approach and an appreciation that interactions of tropical, midlatitude, and arctic circulations are fundamentally linked at the weather-climate interface and that these linkages govern atmospheric predictability on these time scales.  We will adopt a general framework for investigating atmospheric predictability in terms of two interrelated projects.  The first project will focus on the structure, behavior, and evolution of the North Pacific jet stream as it interacts with recurving and transitioning TCs and midlatitude and arctic disturbances to include the reconfiguration of Rossby wave trains resulting from these jetrelated interactions, and downstream high-impact weather events over the eastern North Pacific and the Americas that can occur on the leading edges of these wave trains.  The second project will focus specifically on establishing how ENSO-driven interannual and AO/MJO-driven intraseasonal variability of the North Pacific jet stream governs the frequency, intensity and persistence of significant anomalous temperature and rainfall regimes over the Americas.
Both projects will be accomplished through large-scale composite analyses and multiscale case study analyses that will emphasize intraseasonal variability at the weather-climate interface.  This approach, which will also be used to assess the evolution of associated downstream high impact weather events over the Americas, will provide a synoptic-dynamic context for understanding how initial-analysis and model-physics errors place bounds on atmospheric predictability.  In support of the factors limiting predictability, we will use NCEP ensemble forecast products to perform diagnostic analyses of selected ensemble members whose solutions diverge during, for example, large-scale regime changes associated with a major rearrangement of the configuration of the North Pacific jet stream.
