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Evaluation of water vapor Raman lidar signals from clouds
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Abstract Raman lidar is commonly used for the measurement of water vapor profiles in the lower
atmosphere. However, the treatment of the Raman lidar signals from clouds is not well established.
Raman lidar signals were observed to increase from zero at the cloud base to a maximum at a
penetration distance of about 45 m. This can be explained using a simplified model taking multiple
scattering into account. The model results in a difference of two exponential functions, one which
represents the extinction of laser light inside the cloud, and another which represents the multiple
scattering inside the cloud.
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Fig. 1. Schematic diagram of Fig. 2. (a) N, and H,O Raman scattering signals, (b) range corrected signals for
the Raman lidar (SHG: second range 600-1000 m. The cloud base is observed at =780 m, and the maximum of
harmonic generator, PMT: ln[rZPHZO] is observed at 825 m.
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Fig. 3. Observed Raman scattering Fig. 4. (2) Raman scattering signals observed from cloud and (b) variation of

signal and calculation result o, and y, calculated for each waveform (¢, was obtained from the N, Raman

(2=0.0249 m™', 5,=0.027 m™) scattering signal and y. was optimized to fit the H,O Raman scattering signal)
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