Observation of BL Dynamics with a Long Range Wind lidar
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Introduction Development phase - LEOSPHERE

To fully understand atmospheric dynamics, climate  The WLS70 Lidar is derived from the commercial
studies and weather prediction, the wind fieldrig o WindCube7 with some major changes: the optical

important atmospheric state variable. Studies S€t up and the embedded software have been
indicate that a global determination of the modified to increase the measurement range up to

L _ the Planetary Boundary Layer height and however
troposphere wind field to an accuracy of 0.3 m/siis | aintain wind velocity accuracy better than 0.2

critical for improved numerical weather forecasting m/s. The WLS70 has been integrated in the same
Air quality monitoring and power production compact casing than the WLS7 WindCube.
optimization of wind turbines rely on the ability t
forecast the wind velocity, shear and turbulences
several hours in advance and as such would highly
benefit from accurate and unattended Boundary
Layer wind profiler.

Lidar systems measuring wind profiles with high
accuracy and up to 200m are being largely
deployed worldwide for applications in the wind
energy industry. Based on the accumulated know-
how of these ground-based remote sensors, an
extended version of them is now available.

Such new equipment however needs to be inter-
compared and validated against usual Boundary 't $%
Layer profilers. In this paper we present resufts o

measurement campaigns that happened in Europe
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In this paper we present results of the long range 4
Lidar WLS70 for wind velocity measurement i -
within the Boundary Layer. Measurements are 0 s L s 20
shown from three campaigns in which active and edReT H windspeed (me)
passive ground-based remote-sensing systems have P&
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also participated. ( )
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Figures below show horizontal wind speed and
wind direction profiles time series realized in
Orsay, France.

IR RN SR RN R R
05:12:41 07:12:41 0912141

ooy ogizel 121 Uizar ' zsho
06042009 06/04/2009 06/04/2009 06/04/2009 067042009 0610472009 06/04/2009 -0
Local time
-0
-1 & #
#i#t %

Horizontal Wind Speed Profile Relative Wind Direction Prafile
2505 505
2400 4
2300 z
2200 2
2100 21
2000
1900
1800
1700 P 1
1600 1
1500

1400 ;
1300
12004
1100
1000
900
800
700
600
500
400
300
200

]
100 L

0

s

I

alitude (m)
altituide (m)

H‘m““a-n-eﬂ‘w

A

1 I
-1a0  -100 o 100 180
direction (<)

023

o (

EUCAARI campaign - KNMI

In May 2008, a prototype started retrieving vettica
wind speed profiles during the EUCAARI
campaign at KNMI, Cabauw, the Netherlands.
Analysis of vertical profiles up to 2km showed high
frequency updrafts and downdrafts in the boundary
layer.
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LUAMI campaign - DWD

From November 2008 to January 2009, a second
unit has been deployed in Germany in the frame of
the LUAMI campaign. During 62 days, the Lidar
retrieved 24/24h wind velocity vertical profiles,
showing wind shears and veers, gusts and high
frequency convective effects with the raise of the
mixing layer or incoming rain fronts.

Figure 3 shows a comparison of the horizontal wind
speed retrieved by the WLS70 and a Wind
Profiler/RASS system
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WAVES campaign - NOAA

The National Oceanic and  Atmospheric
Administration (NOAA) held the WAVES from
March to May 2009. The presence of numerous
Radars profilers, Lidars and radio soundings was a
good opportunity to test the autonomous Lidar. It
showed several Low Level Jet phenomena
particularly determinant for air quality and
production of wind energy monitoring.

Figures below show four time series, horizontal and
vertical wind speed, wind direction and signal-to-
noise ratio. They put in evidence the presence of a
Low Level Jet under which high updrafts happen,
vanishing in the morning. Incoming rain front is
also accompanied with a strong change in the wind
direction.
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METEOSWISS validation campaign

In July 2009, a Lidar was deployed in Switzerland,
2km away from wind profiler radar for velocity
comparison.

Wind profiler, low mode, Wileroltigen

WindCube70, Muehleberg
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Conclusion
During these intensive intercomparison

campaigns the wind Lidar has been validated
against other Lidars, Radars, Sodars and
anemometers. The results show a good agreement
between the instruments. Moreover, the good time
resolution (8s/profile), range resolution (50m)dan
velocity accuracy (0.2m/s) make the long range
Lidar WLS70 a promising system for applications
in weather prediction, air quality monitoring and
wind forecasting to increase the power produced by
a wind farm and reduce risk of turbine failure.
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