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άTwo-year wind observation in Limassol, 
Cyprus: Monthly and Seasonal analysis from 
Doppler LiDAR at the CARO National Facilityέ

First ever look of the Doppler LiDAR in Cyprus
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Aim

üTo delve into and utilize the data of the only operating Doppler LiDAR instrument in
Cyprus.

üTo investigate the wind patterns that affect the city of Limassol, Cyprus.

ÁMonthly and seasonal analysis of the average horizontal wind speed
and direction.

ÁTo find how the islandôsgeomorphology and the Mediterranean sea
influence the observable wind patterns in Limassol.

üTo investigate the formation processes and estimate the height of the Mixing Layer
of each season.
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Regionof interest

Limassolis a coastal city that lies between the 
Mediterranean Sea and Troodos Mountain range.

ÇKatabatic winds

ÇLand breezes

ÇSea breezes

It is also a point where air masses of 
different origin meet.

ÅSaharan dust
ÅMiddle Eastern dust
ÅSmoke plumes (Greece, 

Turkey, Canada, etc.)

ÅContinental air 
masses

ÅMarine air masses
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ÅGround-basedstationlocatedin Limassol

ÅConsistsof an aerosol remote sensing(ARS)and a cloud
remotesensing(CRS)observationalplatforms.

ÅOffers complete insightsinto atmosphericdynamics,aerosol
load,andclouddynamics.

Cyprus Atmospheric Remote-Sensing Observatory 
(CARO) National Facility

5
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Halo Photonics Streamline XR 
Doppler Lidar

Å ActiveRemoteSensinginstrument
Å It works by emitting laser pulsesand measuringthe

frequencyshift of the backscatteredlight due to the
relativemotion of air particles(Dopplereffect)

Å It provideshigh-resolutionprofilesof the verticalwind
speedandhorizontalwind speedanddirection across
different atmosphericheights

2 modes

Stare Velocity Azimuth Display 
(VAD)

Retrieval of the vertical 
wind speed (w)

Retrieval of the 
horizontal wind speed 

and direction (u, v)

VHOR = ό ὺ

ɗ= arctan(v/u)

Spatial resolution: ~ 45 m 
Temporal resolution: ~ 2 s

(vertical wind)
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Monthly & 
Seasonal Wind
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Methodology

Average monthly horizontal wind speed & direction

ü2 full years of data of the horizontal wind between February 2023 and January 2025were used.

üDaily wind speed and direction data were averaged for each one-hour interval and height bin.

üThe resulting daily mean values were then averaged monthly for each respective one-hour and height 
bin.

Average seasonal horizontal wind speed & direction

ü4 seasons: - Winter (Dec. to Feb.) => 180 days

- Spring (Mar. to May) => 184 days

- Summer (Jun. to Aug.) => 184 days

- Autumn (Sep. to Nov.) =>182 days

üThe same process as the previous one was followed.
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Mixing Layer 
Height
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Methodology

Seasonal Mixing Layer Height

ü2 full years of data of the vertical wind speed between February 2023 and January 2025 were used.

üThe same 4-season categorization was used.

üThe variance of the vertical wind „ was calculated along the time dimension within each 15-minute bin for

each height level.

üThis method was based on a combination of the papers of Bühl, 2015, Dewani et al., 2023, and Vakkari et al.,

2015

üA variance threshold-indicator was chosen for each season: - Winter Ą 0.45 m2/s2 

- Spring and Autumn Ą 0.40 m2/s2 

- Summer Ą 0.35 m2/s2



P
A

G
E

1
6

Mixing Layer Results

Winter
Duration: 5.5 hours
Max height: < 600m 

Spring
Duration: 8.5 hours
Max height: ~ 700m

Summer
Duration: 10 hours
Max height: > 700m

Autumn
Duration: 7.5 hours
Max height: ~ 650m


