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Analysis of lidar ratio and depolarization ratio
for aerosols and cloud using High Spectral Resolution Lidar
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Abstract : We analyzed the lidar ratio and depolarization ratio at 532nm and 355nm wavelength by using High Spectral
Resolution Lidar (HSRL) and Raman lidar, respectively. Relationship between lidar ratio and depolarization ratio of
ice clouds were examined at 532nm. Lidar ratio of ice at 532nm ranged from 10 to 20 and the corresponding
depolarization ratio were about 50%. Color ratio of attenuated of backscattering coefficient defined as B,, (532nm)/,,
(355) and that of depolarization ratio defined as dep.(532nm)/dep.(355nm) were also examined. Both ratios showed
the strong wavelength dependence, i.e., the former ratios exceeded about 2 and the latter were populated in 1.4 to 1.6.
Wavelength dependence of lidar ratio and depolarization ratio of aerosols and water clouds were also found.
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Fig.1 (a) Time-height cross section of backscattering
coefficient of ice clouds at 532nm by HSRL.
(b) Same as (a) but for extinction coefficient.

(c) Same as (a) but for depolarization ratio.
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Fig.2 Relationship of lidar Ratio and depolarization ratio of
ice clouds at 532nm. Red color denotes data on 1 September,
2016 and blue denotes 15 September 15, 2016.
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Fig.3 Relationship of backscatter color ratio x (8) and color
ratio of depolarization ratio x ( 0 ) of ice clouds at 532nm.
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Fig.4 (a) Time-height cross section of depolarization of ice
clouds at 355nm.(b) Same as (a) but for 532nm.

(c) Time-height cross section of backscattering coefficient at
355nm. (d) Same as (c) but for 532nm.

(e) Time-height cross section of ratio of depolarization ratio
x (0 ). (f) same as (d) but for backscattering color ratio x

(8).
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Fig.5 (a) Time-height cross section of backscattering
coefficient of aerosols at 355nm. (b) Same as (a) but for
532nm.

(c) Time-height cross section of depolarization ratio of
aerosols at 355nm. (d) Same as (c) but for 532nm.

(e) Time-height cross section of lidar ratio of aerosols at
355nm. (f) same as (e) but for 532nm.
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Fig.6 (a) Relationship of lidar Ratio and depolarization ratio
of aerosols at 355nm. Red, blue and green colors denote 1, 2
and 16 September, 2016, respectively.

(b) Same as (a) but for 532nm.
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Fig.7 (a) Time-height cross section of backscattering

coefficient of water clouds at 355nm. (b) Same as (a) but for
532nm.

(C) Time-height cross section of depolarization ratio of water
clouds at 355nm. (d) Same as (c) but for 532nm.

(e) time-height cross section of lidar ratio of water clouds at

355nm. (f) sggle as (e) but for 532nm.
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Fig.8 (a) Relationship of lidar Ratio and depolarization ratio
of water clouds at 355nm on 1 September 2016.
(b) Same as (a) but for 532nm.
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