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Results of analysis of temporal variations of the 

tropospheric aerosol characteristics assessed from the 

data of sensing with "LOZA-S" lidar at wavelengths of 

355, 387 (Raman scattering), 532, 607 (Raman), and 

1064 nm are presented. Measurements were carried out 

in Tomsk (56
0
N, 85

0
E) in the frameworks of 

continuation of the Comprehensive Aerosol Experiment 

(Matvienko et al, 2014) in summer of 2015 at not-

disturbed conditions. 

Night-time sounding sessions were selected for 

processing. An analysis included (i) retrieval of the 

vertical distributions of backscattering and extinction 

coefficients from the raw data and (ii) solution of the 

inverse problem of the aerosol scattering. 

Time base of the lidar signals is shown in Figure 

1. 

 
 

 
 

Figure 1. Spatial-temporal variations of the scattering 

ratio at 1064 nm. 

 

Analysis of the backward trajectories showed that 

at the beginning of sounding, air masses in boundary 

layer (up to 1.2 km on June, 22, and 3.85 on June, 23) 

and in free troposphere have come from North Europe, 

Atlantics, Canada (south-eastern direction of transport). 

Further, after the rain fall, air mass in boundary layer 

came from Arctic region (southern direction of 

transport), but in upper layers (free troposphere and 

stratosphere), no change of air mass occurs. Some mean 

values of aerosol quantitative and qualitative 

characteristics are presented in Table 1 (PBL – planetary 

boundary layer; MTL – middle troposphere layer).  

 

Table 1. Mean values of aerosol optical depth Ta(532), 

Angstrom exponents for extinction and backscattering 

and lidar ratio for wavelengths of 355 and 532 nm.  

 June 22 

PBL / MTL 

June 23 

PBL 

Height, km 

Ta(532) 

Angstrom exponent for: 

extinction (355/532) 

backscatter 

(355/532) 

(532/1064) 

Lr(355), sr 

Lr(532), sr 

0.5-1.2 / 2-3.6 

0.010 / 0.071 

 

1.29 / 1.02 

 

1.25 / 0.95 

0.94 / 0.81 

59 / 49  

53 / 46 

0.5-3.85 

0.26 

 

1.07 

 

0.99 

1.15 

61  

68 

 

Inverse problem was solved using modified 

Tikhonov’s algorithm. Modification concerns the 

selection of constraints different for fine and coarse 

aerosol fractions.  
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Figure 2. Aerosol size distributions with different ratios 

between fine and coarse aerosol fractions . 
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