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Summary:

Of the several pathways that have been proposed by which solar variability can influence climate, the best documented, and
arguably the most credible, is via its direct impact on the tropical upper stratosphere. Accordingly, the research in this proposal
is aimed at the identification of mechanisms and pathways by which perturbations to the tropical upper stratosphere, induced by
variations in solar UV output, modify the stratospheric circulation, and thence influence the troposphere, and surface climate.
The emphasis is on the middle and high latitude stratospheric and tropospheric response to tropical anomalies induced by solar
variability, in particular the impact on stratospheric sudden warmings, since prior work indicates that it is these events that are
sensitive to tropical perturbations, and that it is during such events that linkage with the troposphere is strongest. The approach
to be taken is experimentation with a global dynamical model of the troposphere-stratosphere-mesosphere system with
simplified physics, used as a mechanistic tool to classify the response of the deep atmosphere to range of upper stratospheric
perturbations, under a range of meteorological conditions (in particular, different planetary wave regimes, and different phases
of quasi-biennial oscillation in the tropical stratosphere). Emphasis will be on the climate response, i.e., the long-term response
to sustained solar-induced anomalies, rather than short-term responses, under

perpetual solstice conditions and under a full seasonal cycle.
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