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- Active

- Passive

Platforms
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- Aircraft X X X X X
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Types of LT Meteorological Profiling Systems

Differential Absorption Lidar

(DIAL) uses two wavelengths:

one is in the maximum of the

absorption line of water vapor,

Raman lidar systems detect and a second wavelength is in the

selected species by monitoring h region of low absorption (i.e.

the wavelength-shifted molecular high transmission).

In Situ Sy return produce_d by vibrational The two wavelengths are selected
Raman scattering from the water 50 that the aerosol optical

Remote | vapor molecules. properties are the same at these
wavelengths.

Types of LT Profiling
Systems

- Activ| The ratio of the signal at the
.| water-vapor wavelength to the
- Passil signal at the nitrogen wavelength,
Platform| 1S (almost) directly proportional
to the water-vapor mixing ratio.

- S Operate in the UVA, UVB and
- Aircr{ Visible wavelengths.

Subtracting the measurements at
two wavelengths, yields the
water vapor density as a function
of range.

Typically operate in the near-IR

- Balloons X
- Ships X X
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The Prototype Vaisala DIAL System

Goal: provide economical, operational PBL water vapor profiles
Semiconductor laser source

Wavelength region: Sub-micron; Dual wavelength
Operating Mode: Pulsed

Power: Class 1M eye safety

Pulse Repetition Rate: 10 kHz

Vaisala ceilometer type telescope design

Overlap optimized for near and far fields
Nominal max. range: 3km

Nominal range res.: 100m

24/7 unattended, all-weather operation

Vaisala WV DIAL Prototype
at the DWD Meteorological
Observatory,  Lindenberg,
Germany
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Vaisala WV DIAL Prototype —
Kuopio Campaign, May 2015

= The Finnish Meteorological | s
Institute hosted a )
measurement campaign in
the vicinity of Kuopio, in
centralFinland (UTC+2)

= 3 Vaisala RS41 radiosondes
were launched daily

Halo Doppler
wind lidar b
3 1
I = A 4
Polly X7
Raman lidar "

= During the final two evenings,

there were hourly RS41 al Do
— L. \V-
faunches METEK Doppler ceilometer CL51
cloud radar and WV DIAL
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Vaisala Prototype WV DIAL — Preliminary Performance

Kuopio, Finland - 22:16 UTC*, 26 May 2015
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Kuopio Campaign — Vaisala DIAL Mixing Ratio Vaisala DIAL Contributors:
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Kuopio Campaign — DIAL vs. Radiosonde Statistics

3[I]%'tnaviatitm statistics, 48 RS41 launches (day: 16, sunset: 14, night: 18)
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