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Atmospheric Boundary Layer Observation,
Modeling and Data Assimilation
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The atmospheric boundary layer, located between the Earth's surface and the free atmosphere,
is a region influenced by surface forces, with an average thickness of approximately one kilometer.
Meteorological conditions within the boundary layer play a critical role in the evolution of short-
term weather systems, long-term climate changes, and the transport and dispersion of air pollutants.
Modern observation technologies, such as radiosondes, drones, and micro-pulse lidars, provide
detailed data on the vertical structure and meteorological conditions of the boundary layer. In
addition to observations, numerical simulations are essential for analyzing the evolution of the
boundary layer. Current boundary layer meteorological simulations primarily utilize boundary layer
parameterization schemes or large-eddy simulations. Furthermore, data assimilation techniques
that integrate boundary layer observational data with meteorological simulations can significantly
enhance the accuracy of weather forecasts. This study systematically introduces advancements
in observation technologies, numerical simulations, and data assimilation in the study of the
atmospheric boundary layer, aiming to deepen our understanding of this region and improve its
forecasting capabilities.
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Lidar and UAV data at douliu during November 16-20, 2020
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