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Doppler lidars — ideal for measuring urban winds
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Horizontal Scanning Scan around tall buildings in central London,
Sensor at: London Southbank University site (MAGIC
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FUTURE Project: Collaboration with urbisphere - ,;
Berlin field campaign "’ urhISphere

coupling dynamic cities and climate

Locations of the urbisphere SmUrObs (Smart Urban Observation System) sites in Berlin, Germany at different land uses/covers

Berlin field campaign 2021-22

* Aim: Impact of city on urban-

@
and regional-scale boundary
layer
* Observations:
boundary layer depth/winds
o surface heat flux
&9 urbisphere microclimate, radiation aerosol,
. Campaign observation site CIOUdS
= Scintillometer path dlgltal surface model
Q Land use/land cover satellite data
Urban fabric
Urban green, leisure
T Forest * micro/mesoscale modelling
Grassland, shrub . . .
| Agricultural land * socio-economic analysis
___ Barerock, sand
Peat bog, marshes . .
B R 0 ) ey o e . TN | waterbody http://urbisphere.eu/index.html



http://urbisphere.eu/index.html

FUTURE Project: Berlin dual lidar
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Other scans:

boundary layer depth:
o time variation
o spatial variation
aerosol layering
wind profile
turbulence profile
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View from SCHO site, looking WNW
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SCHO site:

87-92m

Sensor height:

above sea level
e Building cluster extent approx.
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View from TUCC site, looking SE
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TUCC site:
e Sensor height: 80-82m

above sea level

e Building cluster extent approx.
140° — 160°




Horizontal PPl scans from SCHO
NW wind direction
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Next steps
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 Ensemble wake analysis:
Ex: comparing velocity deficit in
neutral conditions with ADMS model
I I 1 1 I i 1 I I 1 1 Wake
—-100 =50 0 50 100 150 —100 —-50 0 50 100 150 .
Y =¥ buiding [m] X =X builging [M] (Theeuwes et al., in prep)




Using Doppler lidars to measure turbine wakes
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Example: CWEX-13 campaign, Bodini et al. (2017) AMT



