Theuse of groundbased Doppler lidar in Iceland: turbulence measurement, dust detection, &
the application of machine learning
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In this project, we Investigatethe use of Doppler lidar in Iceland,
especiallyfor enhancingaviationsafety Byanalyzinghe datacolldeted
In Reykjavikand Keflavik, three main tasks have been tackled 1)
atmosphericturbulencemeasurementsii) airborne aerosoldetection
i) reaktime lidar signal classification with machine learning
algorithms Theresultsindicatethat the Dopplerlidar may significantly
Improve aviation safety and complement meteorologica
measurementsby detecting atmosphericturbulence or volcanicash
cloudsin Iceland
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A Wavelength: 1.54m

A Maximum range: 12 km

A Azimuth angle: 0 ~ 360

A Elevation angle:10 ~ 190

A Depolarizatiorchannel
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Figure3. Beamcircularlog,((EDR) crus o0 ) EDR at 15 114
mapsfor two casesat 00:44 UTC °° g
(left) and 11:44 UTC(right) on 24
March 2017 The data I1s from
VADscansat 15° elevationangle,
usingthe longitudinalapproach
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Aerosoldetection: two dust events

1) Reykjavikdniversity, Department of Engineering, Reykjak&land
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summer of 2019. 2 dust events are identified: the June case Q619
14 ~ 201906-15); the July case (204%-31 ~ 201908-01). Right panel:
the photo captured by the webcam at IMO, before (a) and during (b)
the dust events.

Figure 5. Results of lidar detected dust event in June case (left) and July case
(right) in Reykjavik. From top to bottom: (a) backscatter coefficient from
cellometer; (b) backscatter coefficient from Doppler lidar; (c) depolarization
ratio from Doppler lidar; (d) relative humidity from weather station nearby;

(e) PM concentration in Reykjavik.

The lidar measurement is effected by the weather conditions (especially
relative humidity), and the origin of the dust particles, which may impact
the physical properties of the particles

Figure 6. Overview
of the process of
the method.The
noise
discrimination
model and the
classification model
are the two trained
models.

Figure 7Preparingdata for
training the noise
discrimination model with
the DBSCAN clustering
algorithm. The left panel (a,
c) is the CNR data while the
right panel (b, d) is the
clustered data points
accordingly. All data are
collected on July 31 and
August 1, 2019. (a) CNR-(>
28 dB) value of lidar; (b)
same data with (a), while the
colourindicates the data
groups clustered by DBSCAN
algorithm.

The lidar
measurement on
June 15, 2019 at
Reykjavik (a. CNR,
b. backscatter
coefficient, c.
depolarization
ratio) and the
machine learning
classification result
(d. predicted
classes).
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