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ISOBAR (Innovative Strategies for Observations in the 

arctic atmospheric Boundary lAyeR)  

Funded by the Norwegian Research Council + In Kind  

 

Project Partners: 

Geophysical Institute, University of Bergen 

Uni Research AS, Bergen 

The University Centre in Svalbard, Longyearbyen 

Finnish Meteorological Institute, Helsinki 

University of Tübingen 

University of Applied Sciences Ostwestfalen-Lippe 

Leibniz University Hannover 
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Purpose 

ÅUnderstanding of ABL processes in the Arctic 

ÅCharacterization of turbulence within the stable ABL 

Geophysical Institute 

Approach 

ÅObservations targeting all relevant processes 

ïAWS 

ïProfiling systems (RPAS, balloon, remote sensing) 

ïTurbulence systems (RPAS, ground based) 

ÅNumerical Modelling 

 

 

 

Goal 

ÅImprovement of ABL parameterization schemes  
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Methods 

ÅMeasurement strategy 

ïground based flux and met stations 

ïABL remote sensing and profiling systems 

ïRPAS 
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ÅNumerical modeling experiments 

ïSingle Column Model (SCM) 

ïLarge-Eddy Simulation (LES) 

ïWeather Research and Forecasting Model (WRF) 
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Andøya Campaign (Dec. 2016) 

ÅTest and validation campaign 

ïRough conditions (cold, 

dark, windy) 

ÅAndøya Space Centre 

ïFlight permission 

ÅUiB, UT, UOWL 

ïSUMO 

ïMASC 

ïAMOR Quadcopters 

ïBebop Quadcopters 

ï100 m Mast 
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Andøya Campaign 
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ÅLessons learned 

ïConditions on Andøya can be very challenging 

ïBebop poses considerable quality issues under cold 

conditions 

ïOwn flight permissions are desirable for an efficient 

test campaign 

 

ÅTo do 

ïValidation of SUMO wind algorithm against mast data 
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Hailuoto Campaign 

ÅFeb 2017 (3.5 weeks) 

ÅUiB, UT, UOWL, FMI 

ÅObservations over sea-ice 

ïRPAS (3 different fixed-wing, 

5 different rotary-wing) 

ïGround stations (EC, AWS) 

ïWind scanning Lidar 

(Windcube 100s) 

ïSodar (FMI) 
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Hailuoto Campaign 

ÅFlight permission 

ïD-Area 

Åca. 20 km2  

ÅBelow FL 65 (ca. 1800 m) 

ïVery positive attitude by 

Finnish authorities 

ïEasy communication with 

tower in Oulu 

ïCell phone contact for 

activation  
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Hailuoto Campaign 

ÅRPAS operations 

ÅSUMO profiles up to 1800 m 

ÅQuadcopter profiles up to 400 m 

ÅMASC/miniTalon turbulence legs between 30 m and 

300 m 
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RPAS SUMO Bebop MASC miniTalon AMOR 

Scientific 

flights 

42 60 31 3 33 
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Hailuoto Campaign 
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SUMO profile 

Bebop profile 

MASC race track 
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Temperature, wind and net radiation 

ÅTemperature, wind, net-radiation 
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Results: T-profiles Bebop 
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Results: T-profiles SUMO 
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Results: Combined T-profiles (AWS, Bebop, SUMO)  
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Results: Combined T-profiles (AWS, Bebop, SUMO)  
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Bebop profile 

mast profile 

time SUMO 

time Bebop 

SUMO profile 

different z 

scaling 
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Results: Combined T-profiles (AWS, Bebop, SUMO)  
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Wind speed profiles Bebop (very rough estimate) 

ÅSimple but crude assumptions 

ïBased on tilt angles 

ïSymmetric behavior for pitch and roll 

ïNeglecting horizontal movements 

ïNeutral for • — π 

 

ό ὅ ÓzÉÎ• 

ὺ ὅ ÓzÉÎ— 

Ὗ ό ὺ 

 

ïProper calibration required  

ï"faceīwind" control algorithm (— π) 
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