Turbulence measurements from
the RPAS SUMO during BLLAST
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» The BLLAST field campaign
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Field campaign and motivation
BLEAST

» Plateau de Lannemezan, France (~600m asl)

Germany

> 14 June — 8 July 2011:
Boundary Layer Late Afternoon Sunset
Turbulence campaign

Spain
Pmtugay{#’

» Transition period remains poorly understood g

»  Weak forcings, turbulence decay, boundary
layer begins to stratify at the end of a o
convective day

Height (m)
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» May have importent impact on turbulent

transport of gases and scale interaction i
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FIGURE 3 (Taken from Stull, 1988)
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The SUMO system and sensors

» Meteorological sensors:
Temperature

RH

Pressure

Surface temperature
Turbulent wind
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) AUtOpllOt, GPS and IMU Reuder et. al (2012)

» 5-hole turbulence probe (100 Hz)
True airspeed

Angle of attack

Angle of sideslip

Altitude

— 3D turbulent wind vector
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Turbulence flights BLLAST

» 47 flights with 5HP

» Synchronization between data loggers (5HP TAS vs GPS GS)

RPAS SUMO
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Turbulence flights BLLAST

» Alternating u and v for consecutive legs
» Applied yaw estimate method as for the ECN SUMO data (no effect here)

» Low frequency oscillation
» Applied filter (Butterworth high pass, cut off = 0.5 Hz)

rotation into earth coordinates
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Compare to 60 m tower

» 60m tower (sonic): 10 Hz

» SUMO 5HP: 100 Hz
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Compare to 60m tower

Energy spectra
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TKE profiles (15.06.11)
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TKE profiles (27.06.11)

» SUMO with 5HP able to capture evolution
of TKE profiles
» Max TKE during early afternoon

» Typical morning/evening profiles
(increased TKE towards the ground)
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Summary

~

SUMO with 5HP used for 47 flights during the BLLAST campaign

~

Comparing spectra from SUMO and tower
» SUMO compares with tower (best for first 2 flights)
» Filter out oscillation, but still one peak in SUMO data

~

SUMO with 5HP able to capture evolution of TKE profiles
» Max TKE during early afternoon
» Typical morning/evening profiles

~

SUMO with 5HP have a potential for measurement of TKE,
but still some issues need to be further investigated
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Thank you for your attention
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