Dynamics Lecture

Title: From momentum equations to thermal wind relationships: Understanding the impact of
global warming on extreme events

Abstract: This lecture explains the basic dynamics of atmospheric motions, focusing on the
concepts of geostrophic wind and thermal wind, as well as their implications in the context of
global warming. We begin by deriving the geostrophic wind from the horizontal momentum
equations through scale analysis, illustrating how the balance between the pressure gradient
force and the Coriolis force governs large-scale wind patterns. This lecture will then delve into
the thermal wind relationship, demonstrating how changes in temperature gradients affect
upper-level westerlies. Understanding the thermal wind relationship is important in the context
of global warming, as changes in meridional temperature gradients under global warming can
significantly impact upper-level westerlies. The introduction will then cover the mechanism of
Arctic warming amplification, its role in reducing meridional temperature gradients, and the
implications of these changes for extreme events.
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