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Objective: enhancing aviation safety in Iceland

jaipeurdelavion.com
en.wikipedia.org

Task 1:

Detection of turbulences
Task 2:

Detection of aerosols 

and ash

Lidar (also written LIDAR, LiDAR or LADAR) is a surveying 
technology that measures distance by illuminating a target with 
a laser light.



LiDAR Specifications

ÅLeosphere Windcube 200s 
with dual polarization

ÅOne fixed at Keflavik Airport 
and one mobile at IMO 
currently

Specification

Company LEOSPHERE GROUP

Model WINDCUBE 200s

Wavelength мΦрп ώ˃Ƴϐ

Maximum Power 5 [mW]

Maximum detection range 12 [km]

Azimuthal angle range 0~360 [°]

Elevation angle range -10~190 [°]



LiDAR Scanning strategy

Å8 VAD Scans per hour (old)
ÅVAD (Velocity Azimuth Display) keeps elevation angle and change azimuth angle

Å30 ° interval (1 VAD = 12 LOS, line-of-sight)

ÅElevation angle: 15° and 75 °, every 15 minutes

Åvertical scan (LOS 90°) in rest of time
ÅKeep elevation angle at 90 degree, towards sky

ÅhΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нлмл

ÅSpecial scan once per day (hard targets detection etc)



Methodology: EDR algorithm

ÅThe Eddy Dissipation Rate(EDR) can be an 
indicator of turbulence intensity

ÅThe Kolmogorov model:
Ὀ ὅȾίȾ

where ὅ is Kolmogorov constant, is EDR, ίis 
spatial difference between two points

Åcan be solved if Ὀ is known

Seurontet al., 1999



Methodology: Structure function
ÅStructure function

ÅAzimuthal:
Ὀ ί ὺ ὶȟ•ȟ— ὺ ὶȟ• ɝ•ȟ—

ÅLongitudinal: 
Ὀ ί ὺ ὶȟ•ȟ— ὺ ὶ ίȟ•ȟ—

Åὺ ὶȟ•ȟ— are the fluctuations

Azimuth angle 



Methodology: Case Study

24 March 2017, a turbulent day 31 March 2017, a calm day

HARMONIE 24h forecast, 2.5 km resolution, hourly, 10 m wind velocityReykjavik (RVK), the capital city



Results: 24 March 2017, turbulent day
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