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Analysis of relationship vertical velocity and cloud bottom height by using the Coherent
Doppler Wind Lidar and Multiple-Field-of-view Multiple Scattering Polarization Lidar-2
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Abstract:  We examined relations between upward motion (w) and cloud base height (CBH) and those between w
and Turbulent Kinetic Energy (TKE). Coherent Doppler Wind lidar (CDWL) and Multiple-Field-of-view Multiple
Scattering Polarization Lidar-2 (MFMSPL-2) are used. First, cloud mask scheme for DL has been developed using
the Signal to Noise Ratio and its standard deviations. That for MFMSPL-2 has been designed to be compatible to that
for atmospheric high spectral resolution lidar (ATLID) on EarthCARE satellite. The CBHs from DL agreed with
those from MFMSPL-2. The w at the layer below cloud base are larger than that at cloud bottom layer. The relation
between w and CBH shows linearly correlated and is planned to be implemented in the satellite retrievals for the
study of aerosol-cloud interactions and the relation between w and TKE will be used to assess/improve the cumulus
convective parametrization used in General Circulation Model.
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(a) (b)
Fig.1 Time-Height distribution by CDWL (a)Doppler velocity [m/s], (b)Signal to noise ratio.



(a) (b)
Fig.2 Time-Height distribution by MFMSPL-2 (a)Attenuated backscattering coefficient [1/m/sr] at 355nm

(b)Depolarization ratio
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Fig3. Cloud base height by using the 2.05um-Coherent Doppler Wind Lidar (Red), and cloud regions
detected by the 355nm-Multiple-Field-of-view Multiple Scattering Polarization Lidar (Blue).
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Fig4. Therelationship between upward velocity and cloud base height by using CDWL. The mean velocities
are estimated at cloud base (in blue) and also at the cloud base(Red), and the average velocity of the

cloud base(Blue).
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