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Observations of cloud microphysical parameters using an airborne Mie lidar
and a cloud profiling radar: Development of the lidar and experiments
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Abstract We developed an airborne lidar for simultaneous measurements with a cloud profiling radar to study

microphysical parameters of clouds. The developed lidar is a polarization Mie lidar using the third harmonics of
Nd:YAG laser (355 nm). The lidar was installed on the Gulfstream-II aircraft looking nadir through a window with a
diameter of 12 cm. Observations were performed during APEX-E3 campaign (15 March- 16 April, 2003)

simultaneously with the 95-Ghz cloud profiling radar (SPIDER) of the Communications Research Laboratory.
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Table 1 Specification of the airborne lidar

Lidar method Polarization Mie lidar
Measurement | Nadir (no scanner)
Direction
Target of Cloud structure up to optical depth
observations of approx. 2, cloud phase
(ice ,water), aerosol distribution
Transmitter Third harmonics (355 nm) of
flashlamp-pumped Nd: YAG laser
(Quantel ULTRA CFR).
Output energy: 6 mJ/pulse,
Repetition rate: 20 Hz.
Receiver Telescope effective diameter: 12 cm
Detector: photomultiplier tubes
(two polarization channels).
Data Transient recorder (Licel TR40/80) .
acquisition Accuracy: 12 bits, range resolution:
3.75 m.
Horizontal resolution: approx. 15m
(corresponds to 20 Hz repetition)
Measurement Linux PC
control
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Fig. 2 Photograph of the lidar.
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Fig. 3 Example of quick-look indications of the simultaneous lidar radar measurements.
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