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Kondepennus C

CINEKTPAJILHOE U JENOJISIPU3ALIMOHHOE OTHOILEHUS
JJISI ATMOC®EPHEBIX JIEJASTHBIX YACTHUI TEKCATOHAJILHOI
1 TMTPON3BOJIBHOI ®OPMBI B PAMKAX METOJA0B ®U3NYECKOI ONTHKHA
W IUCKPETHEIX TUTOJIENR
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OnrTuyeckue XapakTepUCTUKH aTMOC(EPHBIX JICAAHBIX YACTHI] KAK IPABHIO PACCUMTHIBAIOTCS B PAMKaX IPH-
OmxeHmsT (PU3MHMECKOM ONTHKH, IIOCKOJIBKY Pa3MEphl YaCTHUIl B OCHOBHOM BapbupyroTcs oT 10 mo 1000 mrm. OgHako
Pe3yIBTaThl 3KCIICPHMEHTATIbHBIX H3MEPEHUH MMOKA3BIBAOT, YTO B IIEPHUCTHIX 00JIAKAX BEPXHETO SPyca HAOIFOTAFOTCS
JIEASHBIE KPUCTAILIBI pazMepamu 10 10 mxkM. B 1okiIaae npeaCcTaBaCHO PEIICHUE 3aJa4H PACCESIHUS CBETA AU YACTHIL
pasmepamu ot 0,1 10 10 MKM, MOIYUYEHHON B PaMKaX METOJA JUCKPETHBIX AUMOJci. Ha OCHOBE peIeHuUs paCCUNTAHbI
TAKHC BRKHBIC ONTHYCCKHUE XAPAKTCPHCTHKH KAK JACTIOIPU3ANHOHHOE U CIEKTPAIbHOE OTHOIICHMS. Pemenne 00be-
JUHEHO C PEHICHHEM, IOJYYCHHBIM B PAMKAX METOAA (PU3MUCCKOM onTHKH. PacCMOTPEHBI 1Ba MPEACIIBHBIX CITyast:
HICABHBIC TEKCATOHAIBHBIC YACTHIBI M YACTHIBI CIIyYaHHOH (POpMBI.

NEW DE-NOISING METHOD FOR LIDAR SIGNAL
BY THE WT-VMD JOINT ALGORITHM
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Lidar echo signal is non-linear and non-stationary, which is often accompanied by various noises. In order to fil-
ter out noise and extract valid signal information, a suitable method should be chosen for noise reduction. Some de-
noising methods are commonly used, such as, the Wavelet Transform (WT), the Empirical Mode Decomposition
(EMD), the Variational Mode Decomposition (VMD) and their improved algorithms. In this paper, a new de-noising
method named the WT-VMD joint algorithm, for lidar signal is selected by comparative experiment analysis. It is
shown that this method is the most suitable one with the maximum signal-to-noise ratio (SNR), the minimum root-
mean-square error (RMSE) and a relatively small indicator of smoothness. The WT-VMD joint algorithm is used
in the de-noising process for the actual lidar signal, showing extraordinary de-noising effect and will improve the in-
version accuracy of the lidar signal.

THE SPECTRAL DEPENDENCY OF THE CIRRUS CLOUD BACKSCATTERING
BY LIDAR AND RADAR SOUNDINGS
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The lidar and radar soundings are promising devices providing active remote sensing of the cirrus clouds. Simul-
taneous measurement of their backscattering signals returned from the same cirrus clouds is a prospective method for
retrieving the cloud microphysics, such as the size and the shape of cloud particles. All of them are related to the spec-
tral dependence law of the cirrus cloud backscattering, which can be obtained from the color ratio and the lidar-radar
ratio. A multi-wavelength (355 nm, 532 nm, and 1064 nm) lidar and a 35 Ghz radar are employed to measure the
properties of cirrus clouds in Hefei City of East China. The quantities responsible for microphysics can be extracted
and explained as the dimensionless values, such as the color ratio, and the lidar-radar ratio. Then the spectral depen-
dence for cirrus cloud during campaigns are analyzed and discussed in an experimental and theoretical point of view.
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