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Objective: enhancing aviation safety in Iceland

Task 1: Task 2: g 24
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Detection of turbulences Detection of aerosols
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Lidar (also written LIDAR, LIDAR or LADAR) is a surveying
technology that measures distance by illuminating a target with
a laser light.




LIDAR Specifications

ALeosphere Windcub200s
with dualpolarization

AOne fixed at Keflavik Airport
and one mobile at IMO
currently
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LIDAR Scanning strategy

A8 VAD Scans per hour (old)
A VAD (VelocithzimuthDisplay) keeps elevation angle and change azimuth angle
A 30°interval (1 VAD = 12 LOS, linésight)
A Elevation angle: I|nd75°, every 15 minutes

Avertical scan (LOS 90n rest of time

A Keep elevation angle at 90 degree, towards sky
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ASpecial scan once per day (hard targets deteagio)
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Methodology: EDR algorithm

AThe Eddy Dissipation Rate(EDR) can be a

Indicator of turbulence intensity
AThe Kolmogorov model:
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Fig. 1. Schematic representation showing the form of the frequency spectrum of turbulent velocity
cascade, where E(k) is the spectral density (variance units/k)’ and k is a wavenumber (m™'). The
kinetic energy generated by large-scale processes (e.g. wind or tide) cascades through a hierarchy of
eddies of decreasing size to the viscous subrange where it is dissipated into heat. The change in vari-
ance with wavenumber (i.e. slope of power spectrum) is scale invariant with a -5/3 slope as predicted
by the theoretical Kolmogorov—Obukhov power law. The wavenumbers k. and k. respectively,
show the largest scale of creation of turbulence and the smallest scale (i.e. Kolmogorov length scale)
reached by turbulent eddies where turbulent motions are smoothed out by viscous effects.

Seurontet al., 1999



Methodology: Structure function

A StrUCtu re fu nCtion - radial wind speed vs azimuth angle, ele=15,range=100
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Methodology: Case Study

HARMONIE 24h forecast, 2.5 km resolution, hourly, 10 m wind vel@cigeykjavik (RVK), the capital city
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Results
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