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Summary: 
Understanding the coupling of solar-variability to climate is a challenge that must be met to gauge the response of the climate to
both natural and anthropogenic forcing. It is a complex problem and we do not yet understand several of the critical physical and
chemical pathways within the atmosphere through which this coupling may be channeled. These pathways can involve
interactions across multiple altitude regions of the atmosphere. Circulation driven by gravity waves plays an important role in
coupling the middle atmosphere to the upper atmosphere and is likely sensitive to solar-cycle variations, thus playing an
important role in solar-climate coupling. Here we detail a three-year modeling study to investigate the effect of the solar-cycle on
gravity waves and the mesospheric circulation using the Whole Atmosphere Community Climate Model (WACCM). We have
assembled a team with the experience in modeling gravity waves, atmospheric circulation and extensive experience of using
WACCM. Preliminary model results offer encouragement that significant progress in our understanding of this can be made
using a comprehensive atmospheric model and WACCM is a prime candidate. This model includes all of the components
essential to study these effects meaningfully because it simulates the impact of the solar-cycle on both stratospheric O3 and
planetary wave propagation, and also simulates gravity wave effects throughout the mesosphere. We will identify which regions
respond most strongly to the solar input, how these impacts vary with altitude and period of the waves and how these effects
vary with season. We will identify the relationship between changes in gravity wave activity and planetary wave activity at lower
altitudes. This study will lay a crucial framework for further investigations by identifying which observational parameters
associated with gravity wave activity offer the most robust constraints on the simulation of solar-cycle effects on gravity wave
activity. This work is essential for understanding both how the whole wave-driven residual circulation in the middle atmosphere
responds to the solar cycle and how this may influence other processes such as the transport of NOx to lower altitudes.
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