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PRESENTATION OVERVIEW  

Ålow level wind shear in aviation 

Å3D wind field observation by lidar 

Åprinciples of lidar technology 

Ålidar scanning regime PPI 3Á 

Ådetection of a selected hazardous 

weather event by lidar & radar 
Åmultiple gust fronts on July 5, 2018 

Åwind shear on the runways 
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LOW LEVEL WIND SHEAR  

Åsudden change in wind speed and/or 

wind direction up to the altitudes of 1600 

ft (500 m) above the ground 

Åhazardous phenomenon for the aircraft 

during landing or take-off  

Åit may dramatically influence 

aerodynamic circumstances of flight 

Åwind shear alert in aviation: 

Åa loss/gain in headwind of ȹv ² 7.5 m/s 

Åalong a distance of d ¢ 4 km 

https://weatherstreet.com/ 
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TYPES OF LOW LEVEL WIND SHEAR  

(2) Gust front (1) Terrain-induced wind shear 

 

(4) Sea breeze (3) Low level jet stream 

low level wind shear is 
commonly associated with 
atmospheric processes, 
such as 

1) surface obstructions 

2) frontal activity 

3) low level jet stream 

4) temperature / pressure 
differences 

5) temperature inversion 
(no illustration) 
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(a perspective from SE to NW) 

BRATISLAVA AIRPORT & THE LITTLE CARPATHIANS  

112 m a.s.l. 

584 m a.s.l. 

10.2 km 
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LIDAR LEOSPHERE  WINDCUBE  200S  

Dimensions:  101 cm x 81 cm x 137 cm 

Weight:  232 kg 

Laser:   Pulsed @1.54 ɛm 
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PRINCIPLES OF THE LIDAR MEASUREMENTS  
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WIND FIELD ON THE LIDAR SNAPSHOTS  

ÅPPI regime (Plan Position Indicator): 

Åelevation angle is constant (= 3Á, glide path) 

Åazimuth is continuously iterating 0Á-360Á 

Åsingle scan = cone surface ­ a circle in 2D 

Åtwo blind spots at the Bratislava Airport 

1) 228Á é 255Á: airport fire station 

2) 306Á é 327Á: meteorological observatory 

ÅSignificant reference points at each runway: 

Åthe runway end 

Åthe distances of 1, 2 & 3 nautical miles (NM) 
from the runway end (1 NM å 1.8 km) 

ÅWind blowing towards the lidar is positive 

 

3 NM 

2 NM 

1 NM 1 NM 
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Åstable wind at the airport: 9 m/s from 160Á 

Åno change in wind speed & wind direction with altitude 

Å[Radar snapshots: the CAPPI 2 km product, each 5 min.] 

Åa thunderstorm cell ~15 km from the edge of RWY 04 

 

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

14:30 14:30 



11 

  

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

14:36 14:35 
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DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

14:40 14:40 
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Åincrease in wind speed in SW Åthe thunderstorm cell is approaching RWY 04 

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

14:46 14:45 
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DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

14:50 14:50 
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Åthe gust front (the divergent outflow from the 

thunderstorm cell) reaches the lidar 

 

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

14:56 14:55 
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a complete redistribution of the wind field:  

Åmaximum radial wind speed 15 m/s  

Åwind direction: from ~210Á 

 

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

15:00 15:00 
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Åthe new situation remains stable for ~20 minutes  

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

15:06 15:05 
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 Åthe cell in SW weakens 

Åbut a new thunderstorm cell is being formed in N-NE-E 

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

15:10 15:10 
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DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

15:16 15:15 
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DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

15:20 15:20 
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DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

15:26 15:25 
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Åthe wind field starts changing from NE 

 

 

DETECTION OF GUST FRONTS BY LIDAR & RADAR, 2018 -07 -05  

15:30 15:30 


