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PIV observations and the lattice Boltzmann simulations of turbulent transport in
a plant canopy under stably-stratified atmospheric conditions
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We constructed a PIV observation system to realize direct observations of
the spatial structure of coherent turbulence within plant canopies. Using the developed system, we
obtained basic data for elucidating the dependency of turbulence structure on the atmospheric
stability. A numerical simulation model was constructed to reproduce the turbulent flow field in
plant canopies based on the lattice Boltzmann method. Through numerical analysis, we elucidated the
spatio-temporal structure of large-scale turbulence that governs the transport of scalar quantities
(heat, water vapor, and CO2, etc.) within plant canopies, and the involvement of pressure
fluctuations in the mechanism of spatio-temporal variation of turbulence structure in plant
canopies.
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