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Why estimate the wind at the plot scale?

* Wind near the ground affects spraying and
crops.

* Farms measure it at only a few points.

* Full 3D simulations are accurate, but take
hours to days.

Fog flowing over a hill (image: Google Images)

Goal: estimate the 3D wind around a plot in real time, from a few sensors.



Benchmark: LES of a surface-mounted cube

Q-criterion iso-surfaces, OpenFOAM LES (Spalart-Allmaras IDDES)

Reference case: Martinuzzi & Tropea (1993), ERCOFTAC case 41.




Reducing the flow to a few patterns

u(x,t) > a(x)

LES snapshot (OpenFOAM) mean flow mode 1

+  D(t) @a(x) + -




Thank you!
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