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Initial motivation

& Mapping the (very) stable ABL

@ Taylor’s hypothesis not applicable for point
measurements

z ABL motions more horizontal with stability

@ Need measurements of the horizontal structure

] Aircraft?
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Vertically displaced by turbulent motions

Difficult to maintain constant height above
varying terrain

Large aircraft cannot fly close to the ground

Low-level flights restricted to daytime

Small UAV’s have limited payload
Expensive to deploy — limited airborne time
High motion speeds

Many degrees of freedom of motion

Not influenced by turbulent motions

Always at the same height above the
ground — stable ABL!

Close to the ground — surface fluxes and
stable ABL!

Daytime or nighttime — stable ABL!
Larger payload

Low cost to build and operate

Any speed below the road speed limits

Constrained motion with smaller amplitude
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Does it work?
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Field experiment
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Coordinate system

g Terrain-following by nature

& Only 2D rotation (heading) — simple!
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Turbulence
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Conclusions

v Works well!

& Platform motions are small 2 need to perform only a subset
of the usual aircraft corrections:

@ Car speed
@ Flow distortion for w

@ Rotate to meteorological coordinate system (terrain following it
desired!)

x A decent road = measurements
& Use 4WD and go even further (salt lakes, outback...)

& Could provide important data for a number of previously
uncharted phenomena

Belusic et al., AMTD 2014



