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IThe Boundary Layer ﬁ("'

“... can be considered as that layer of the atmosphere
that, because of turbulence, interacts with the earth's

surface on a time scale of a few hours or less”
D.H. Lenschow
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What lidar can do for the boundary-layer
Imeteorologist ﬂ("‘

L|ght Detection And Ranging
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IWhat lidar can do for the boundary-layer QAT

meteorologist

L|ght Detection And Ranging
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» Aerosol backscatter, extinction
» Depolarisation ratio

> Wind

» Water vapor density

» Temperature

» Concentration of trace gases
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IThe Doppler Lidar Windtracer

Lockheed Martin WindTracer 2 ym
Doppler-Lidar

MAG 1A Transceiver

Transmitter (Slave Laser)

Typ Tm:LuAG
Wavelength 2.0225 ym
Pulse energy 2md

Pulse duration 425 ns

Pulse repetition

frequency 500 Hz
Reciever

Band width 50 /100 MHz

Sampling frequency 100 MHz
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IAn easy but genius concept ﬂ("

Light scattered

Return Light is Doppler off of naturally-occurring

Beam is Scanned to Shifted by Moving Aerosols dust particles
Provide 2-3D Spatial

Coverage j\_,
V'
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50-80 m pulse T |., ﬂ"‘ Pulse Envelope (50-80 m)
transmitted 500 / | .-..
times a second |" N \\
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y& Relative wind induces
- a Doppler frequency shift

Portion of Scattered Light Collected [ encil’ Beam in the backscattered light:

By Transmit/Receive Telescope Lol this frequency shift is

detected by the sensor

Source: Inc. CLR Photonics, “WindTracer System Operation User Manual”, 2003

KIT — die Kooperation von
Forschungszentrum Karlsruhe GmbH
und Universitat Karlsruhe (TH)

Forschungszentrum Karlsruhe
g 1%‘&:;3;& AFT I— in der Helmholtz-Gemeinschaft



ISome pictures ST
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Some pictures .\}‘(lT
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Geschwindigkeit in m/s

Zeit: 15:07 UTC, Az: 180, El: 0-90 Teit: 15:18 UTC, Az: 180, El: 0-90 Zeit: 15:29 UTC, Az: 180, El: 0-90
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IMore pictures

Lidar backscatter
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IAnd even more pictures

PPI bei 60°, Zeit: 1358UTC
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Wind direction in °
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IThe KIT Cube — our future vision ﬂ("

Radiosondes
Drop Sondes

Surface stations

2 Soil moisture . W
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IThanks AT
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