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Summary: 
Dynamical response to solar radiative forcing is a crucial and poorly understood mechanisms. We propose to study the impacts
of large dynamical events on both the troposphere and the thermosphere during different phases of the solar cycle. The
scientific objectives of this proposed research are intimately connected with the integrated response of the whole atmosphere to
solar variability. In particular we compute and analyze the solar-induced variations of the following: (1) the penetration into the
thermosphere of wave dynamics associated with disturbed events in the stratosphere; and (2) the influence of the stratosphere
on the tropospheric climate during different phases of the solar cycle. In addition, a third objective of our research plan is to
provide a fiducial simulation of the whole atmosphere up to 500 km which will allow the community to investigate in detail the
sources and mechanisms that generate seasonal variations in the thermosphere (annual and semiannual variations). For this
purpose, we will exercise the newly developed and updated extension of the Whole Atmosphere Community Climate Model
(WACCM-X) to 500 km which provides the most comprehensive ground-to-thermosphere modeling capacity to date. To specify
the stratospheric dynamical events as realistically as possible, the meteorology of the atmosphere below 90 km is constrained to
the observed state using data assimilation products from the Naval Research Laboratory Atmospheric Variational Data
Assimilation System (NAVDAS) or from the NASA Modern Era Retrospect Analysis for Research and Applications (MERRA).
The quality of the model simulations (thus constrained) in the thermosphere will be assessed by comparing to the globally
averaged mass density dataset developed at Naval Research Laboratory that covers the last 40 years and, where available, to
composition, temperature and density profiles from the Global Ultraviolet Imager (GUVI) onboard of the NASA/TIMED satellite.
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