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Data evaluation

Comparing to radiosondes
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Comparing to 34 radiosondes

WindCube Clara
metrics wind direction  wind speed  wind direction  wind speed
bias 0.37 0.52 -0.24 -0.34
RMSE 12.62 1.98 14.03 2.35
correlation | 0.98 0.92 0.96 0.94]

Radar x Lidar (full dataset)
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CLARA x WindCube
metrics wind direction  wind speed
bias | 0.24 -0.16 |
RMSE 12.85 0.93
correlation 0.98 0.99
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Example case
Continuous profiles
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Different scale processes: low pass filter

(larger than 10 min)

Looking at the convective
period

Periodic slowdown and
speedup of horizontal winds

Periodic upward and
downward motion

Observations suggest a
correlation between slow
wind and upward motion

(o]

N

height [km]

N

0 : ' v i 3
11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
2021-Sep-29

time [UTC]

(o]

S

height [km]

N

0
11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

time [UTC]

2021-Sep-29

o
N

o
o

lidar vertical mean Doppler

>
horizontal wind speed [m/s]

velocity [m/s]



Different scale processes: high pass filter

(smaller than 10 min)

Data also contains information
from smaller scales

Turbulence

Derivation of momentum
flux profiles
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24.09.2021- shallow convection

Momentum
flux profiles

29.09.2021- cold front passage

22.09.2021- clear sky 2,00
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Conclusions

Radar and Lidar data have a good agreement.

Continuous wind profiles from the surface up to the cloud top
Observations contain information from different scales
(including turbulence)

Derive continuous momentum fluxes profiles



additional slides



Concept

B cloud radar wind lidar



Data processing

Two level processing

Level 1: removal of
artifacts and derivation
of wind properties

Level 2: volume
correction and resample

CMTRACE
Level 0

CMTRACE
Level 1

Ceilometer
data

artifact wind properties a‘;‘:"l’:{;’:‘g‘“
removal derivation
variables
volume radar-lidar radar-lidar
matching flag merging data
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