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“Challenges and Paradoxes of Modeling and Measuring Atmospheric Flow”

Abstract: The advancement of wind power meteorology demands integrating multiscale
atmospheric flow modeling and measurements. Atmospheric processes span a wide range
of spatial and temporal scales, from 3D turbulence around turbines to mesoscale weather
systems driving regional winds. Modeling and measuring across these scales are
fundamental to predict wind conditions and optimize turbine responses, as well as ensure
reliability on the power system. Measurements provide the basis to validate and further
develop atmospheric models, capturing the complexities that simulations alone cannot
handle. This presentation explores the symbiotic relationship between modeling and
measurements, their challenges and, more curiously, their paradoxes, which wind power
meteorologists try to counteract in a daily basis.
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