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ISOBAR (Innovative Strategies for Observations in the
arctic atmospheric Boundary |AyeR)

Funded by the Norwegian Research Council (1.2 M$) + in kind
Project Partners:

— Geophysical Institute, University of Bergen (GFI)

— Uni Research AS, Bergen (UNI)

— The University Centre in Svalbard, Longyearbyen (UNIS)

— Finnish Meteorological Institute, Helsinki (FMI)

— University of Tubingen (UT)

— University of Applied Sciences Ostwestfalen-Lippe (UOWL)

— Leibniz University Hannover (UH)

— (Marquette University, Milwaukee)

— University of Oklahoma, Norman (OU)

— University of Colorado, Boulder (CU)

— Wageningen University, Netherlands (WU)
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Main purpose of ISOBAR

e the improved understanding of the relevant ABL
processes in the Arctic, in particular with respect to
turbulent exchange processes

e one main focus: intermittency in the SBL and vSBL

e finally to improve existing ABL parameterization schemes
for stable conditions

Approach

Combination of:
e oObservations targeting all relevant processes
e model simulations of different complexity and resolution
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Methods

e Measurement strategy
— ground based flux and met stations
— ground based remote sensing ABL (lidar, sodar)
profiling systems
— RPAS

e Numerical modeling experiments
— Single Column Model (WRF-SCM)
— Large-Eddy Simulation (PALM)
— Mesoscale simulations (WRF)
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Hailuoto Campaigns 2017 and 2018

Feb 2017
— Instrument up time: 11.-27.02.
— UiB, UT, UOWL, FMI, UNIS
Feb 2018
— Instrument up time: 06.-25.02.
— UiB, UT, UOWL, FMI, OU
Observations over sea-ice
— RPAS (4(2) different fixed-wing,
6(3) different rotary-wing) A
— Ground stations (EC+basic me )Engﬂ(T et
— Vertically pointing sodar (FMI)
— Scanning lidar (WC100S)
— Sodar (Scintec MFAS)
— Lidar wind profiler (Windcube v1)

HAILUOTO Samuiih
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RPAS operated during Hailuoto Campaign 2018
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Hailuoto Campaign 2018
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Met conditions during the campaigns
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Ground based measurements 26./27.02.2017
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High resolution profiling 26./27.02. 2017
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Figure 11. Evolution of the temperature profile during the night of 26 to 27 February, observed by the
Bebop2Met UAV during ascend. Times in the legend refer to the mean time of each individual profile.




Instabilities in the SBL
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Profiling strategy

e Continuous:
— ground based flux and met stations; 3 levels below 10 m
— Lidar wind profiling; up to 300 m; 1 sec
— Sodar wind profiling; up to 600 m; 15 min
— Vertically pointing sodar; up to 300 m; sbtl; 1 min

e During IOPs:
— SUMO profiling (T, rh, wind) up to 1800 m, every 3-4 hr
— Mulirotor profiling (T, rh, (wind)) up to ca. 200 m
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High resolution profiling 07-25.02.2018

S 800 temperature and wind profiles (7-2 Feb 2018)
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High resolution profiling 23./24.02. 2018

profiles 23-24 Feb 2018
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High resolution profiling 17-18.02. 2018

temperature and wind profiles (17-18 Feb 2018)
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High resolution profiling 17-18.02. 2018

temperature and wind profiles (17-18 Feb 2018)
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Summary ISOBAR campaigns

e more than 500 individual RPAS flights

e comprehensive data set of stable and very stable
boundary layer observations, extending the typical
height of masts

e AWS/EC data for both campaigns are quality controlled
and ready for detailed analysis

e Integration/combination of different sensor systems and
measurement methods is underway

e tons of data that are now waiting for analysis, In
particular with respect to intermittency

e Supporting model simulations (WRF, WRF-SCM and
LES) have been started

e Case for GABLS5/6/77
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https://isobar2018campaign.w.uib.no/
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Met mast 1 (10 m; FLUX2)
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Met mast 2 (2 m; FLUX1)
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Sodar Scintec MFAS / Windcube v1

MFAS
« Wind profiles averaged over 15 min
 Verticalres. 10 m
« Max alt. 1000 m
during campaign max. 600
In stable cond. and high wind
<200m
« Can be used to estimate tke and
dissipation rate

wind speed
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Sodar FMI

» Vertically pointing

* Providing vertical velocity and velocity
variances

 Verticalres. 5m

 Max. Altitude 300 m
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RPAS operated during Hailuoto Campaign 2017
SUMO/GFI (39)  MASC3IUT (14)

~ QI3/UOWL (30)

;w&lgopZMet ‘

{S S-\iz

el e

uib.no



Combination of different measurement systems
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Figure 10. Combined temperature (left panel) and wind speed (right panel) profiles based on AWS-ice
AWS-FMI (only U), Bebop2Met (T), SUMO and LIDAR (U) observations from 26 February between
05:20 and 06:20 UTC. AWS and LIDAR data represent averaged profiles for the periods indicated in the

legend.
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