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Purpose

A Understanding of ABL processes in the Arctic
A Characterization of turbulence within the stable ABL

Goal
A Improvement of ABL parameterization schemes

Approach

A Observations targeting all relevant processes
I AWS
I Profiling systems (RPAS, balloon, remote sensing)
I Turbulence systems (RPAS, ground based)

A Numerical Modelling




Methods

A Measurement strategy
I ground based flux and met stations
I ABL remote sensing and profiling systems
i RPAS

A Numerical modeling exprients
I Single Column Model (SCM)
I Large-Eddy Simulation (LES)

I Weather Research and Forecasting Model (WRF)
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Andgy&ampaign (Dec. 2016)

A Test and validation campaign

I Rough conditions (cold,
dark, windy)

A Andgya Space Centre
I Flight permission

A UiB, UT, UOWL
I SUMO
i MASC
I AMOR Quadcopters
I Bebop Quadcopters
I 100 m Mast
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Andgya Campaign

A Lessons learned
I Conditions on Andgya can be very challenging

I Bebop poses considerable quality issues under cold
conditions

I Own flight permissions are desirable for an efficient
test campaign

A To do
I Validation of SUMO wind algorithm against mast data
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Halluoto Campaign

A Feb 2017 (3.5 weeks)
A UiB, UT, UOWL, FMI
A Observations over sea-ice

I RPAS (3 different fixed-wing,
5 different rotary-wing)

I Ground stations (EC, AWS)

I Wind scanning Lidar
(Windcube 100s)

I Sodar (FMI)
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Halluoto Campaign
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A Flight permission B ,éﬂ
I D-Area nY
Aca. 20 km?

A Below FL 65 (ca. 1800 m) |

I Very positive attitude by
Finnish authorities

I Easy communication with
tower in Oulu

I Cell phone contact for
activation
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Halluoto Campaign

A RPAS operations
A SUMO profiles up to 1800 m
A Quadcopter profiles up to 400 m

A MASC/miniTalon turbulence legs between 30 m and
300 m

RPAS | SUMO MASC AMOR

Scientific 42
flights
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Halluoto Campaign
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Temperature, wind and net radiation
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.
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Results: profiles Bebop

Bebop T profiles 26.-27.02.

400 ‘
17:39 1 : 1 | | |

—18:07 % % % i i ?

3307 —1843 | -

—19:50

W —a2s2 | :

B ]

N

B0
Y -

o 7/




Geophysical Institute

Results: -profiles SUMO
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Results: -profiles SUMO
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Results: -profiles SUMO
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Results: -profiles SUMO
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Results: -profiles SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Results: Combinegrofiles (AWS, Bebop, SUMO
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Wind speed profiles Bebop (very rough estimate

A Simple but crude assumptions
I Based on tilt angles
I Symmetric behavior for pitch and roll
I Neglecting horizontal movements

T Neutral for — TI
6 0z0PBI
L 6zO0OE+
Y Jo U

I Proper calibration required
I "f artwel habntrol algorithm (— 1)
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Wind speed profiles Bebop (very rough estimate
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Wind speed profiles Bebop (very rough estimate




