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(Aug.-Sept.)

KNMI contributions:
…
automatic lidar ceilometer (ALC)
Clouds, aerosol profiles, …
Doppler wind lidar (DWL)
Wind profiles, turbulence, …

(RITA2022)

https://ruisdael-observatory.nl/



Automatic lidar 
ceilometers (ALC)
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ALC=CHM15k (KNMI)
City Center & De Slufter: 10/8-19/9
Cabauw & Rotterdam The Hague Airport: permanent stations [https://e-profile.eu & https://dataplatform.knmi.nl]



Automatic lidar 
ceilometers (ALC)
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Mixed layerResidual layer



ALC boundary-layer heights
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STRATfinder algorithm
(aerosol-based layer height 
detection)

Melania Van Hove
Simone Kotthaus
ablh.aeris-data.fr

MLH:
mixed layer 

height



Doppler wind lidars (DWL)
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City Center (Pondera): 22/8-13/9
Stellendam (RWS/KNMI): 22/8-16/11
Cabauw (Ruisdael/KNMI): permanent [https://e-profile.eu & https://cloudnet.fmi.fi] 
EPL & LEG (TNO): permanent [https://offshorewind-measurements.tno.nl]

offshore – coastal – urban - rural



• Windcube v2 @ parking lot MRDH (Westersingel 12)
• 2022/08/22 12:00 – 2022/09/13 15:00 UTC (22 days)
• DBS (4 beams + 1 vertical beam), 4s per cycle
• wind speed & direction, vertical velocity @ 40-240m

DWL City Centre
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• Low-level jets (LLJ)
• Wind inside urban canopy



Low-level jet
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Urban canopy
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DWL vertical velocity
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2022-09-12

Cabauw

City Centre

• Up- and downdrafts
• Turbulence

• Variance (or std .dev.)
• Eddy-dissipation rates
• Mixed layer height



DWL vertical velocity variance
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• Less clear diurnal cycle in 
city

• Turbulence in urban canopy
• Buoyancy or shear driven?

Cabauw

City Centre



Summary & outlook
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Thanks: 

• RITA2022 measurement campaign
• ALCs and DWLs in and around Rotterdam 

(including Cabauw, offshore platforms)
• ALC

• clouds, vertical profiles aerosols
• boundary and mixed layer height
• …. 

• DWL
• wind profiles in and above urban canopy
• vertical velocity profiles
• sea breeze case (5/9)

• Model development

steven.knoop@knmi.nl

You are still here


	Urban boundary layer profiling �using ground-based lidars �in Rotterdam City Centre
	Slide Number 2
	Automatic lidar ceilometers (ALC)
	Automatic lidar ceilometers (ALC)
	ALC boundary-layer heights
	Doppler wind lidars (DWL)
	DWL City Centre
	Low-level jet
	Urban canopy
	DWL vertical velocity
	DWL vertical velocity variance
	Summary & outlook

