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Energy flow in the geospace environment can provide insights into physical mechanisms and efficiency of the
coupling between different regions. Understanding the energetics can improve space weather nowcast and forecast
efforts. We focus on the electromagnetic part of the high-latitude ionosphere-thermosphere (IT) system energy
budget, which is highly variable and driven by space weather disturbances. We briefly overview estimation of the
Poynting flux and Joule heating using satellite, rocket and ground-based measurements. Next, we demonstrate the
importance of temporal and spatial scales of the physical processes for estimating the IT heating, followed with a
case study of model and observation-based estimates of the Joule heating during 2 March 2017. We conclude with
comparison of the approaches in estimation of the multi-scale energy budget for the IT system.


