




 

 

The Fig. 4 demonstrates the particle size 

distribution at 5 altitudes 315 (red line), 700 (blue 

line), 930 (green line), 1035 (violet line) and 

1140m (black line). It is clearly seen the 

transformation particle sizes with height: larger 

particle are in lower heights, and very small 

particles are higher 1 km.  

The wind Doppler lidar [4] provides registration 

of the vertical profile of horizontal and vertical 

components of the wind velocity and the wind 

direction that are demonstrated in the Fig. 5. Fig 

5a corresponds to horizontal wind velocity, 5b – 

to wind direction, and 5c – to vertical velocity 

component. The positive values point to upward 

air motion. It is detectable the wind shift at height 

1.4 km and the downward motion at the same 

height. The zeroth vertical velocity at the height 

0.5 km might explain the particle concentration 

peak.  

4. ATMOSPHERIC POLLUTION IMPACT 

ON THE PUBLIC HELTH 

As it was mentioned in [5, 6] the role of air 

pollutants in triggering asthma exacerbations in 

young and adult asthma patients is established. 

Several studies [7, 8] support the role of air 

pollution in the development of asthma in 

childhood. According to [9] long-term exposure to 

particulate air pollution (PM10) was associated 

with nonaccidental mortality, mortality from 

respiratory diseases, and lung cancer mortality in 

our study population of 7 million adults. 

Furthermore, PM10 was associated with 

cardiovascular mortality. These points 

demonstrate importance of monitoring air 

conditions under big city conditions. The lidar 

instruments are very suitable for this purpose. 

5. CONCLUSION 

Studying atmospheric pollution with the use of 

stationary lidar complex in big cities, like, the 

case study of St. Petersburg, provides insight into 

the spatial distribution and temporal dynamics of 

the air pollution in a city. The obtained 

characteristics can be represented as the risks of 

high level of air pollution, whose impact on the 

health of the population can be assessed. The 

situational-information center could accomplish 

processing of the monitoring data in real time or 

operatively and forecast the ecological situation 

 

Fig.4. Particle size distributions at 5 altitudes, pointed in figure 

a)                              b)                                  c) 

 

Fig.5. Vertical profiles of the horizontal and vertical velocity and 

wind direction from observation 5 March, 2015. a) horizontal 

component, b) – direction and c) vertical component (positive 

values correspond to upward motions).  

                                a)                         b)                      

  

Fig.3. Vertical profiles of a) real part of refractive index, b) imagine 

part of refractive index from observation  5 March, 2015 

 

DOI: 10.1051/
I

11911, 11923013
LRC 27

EPJ Web of Conferences epjconf/201623013 (2016)

3



 

dynamics. Hence, the active optical methods of 

ground-based atmosphere remote sensing allow 

determining not only optical parameters of the 

atmosphere and atmospheric aerosols but also the 

environmental parameters: environmental risks of 

hazardous events associated with the condition of 

the atmosphere on the local scale. 

The activities undertaken by the St. Petersburg 

State University Resource Center in the frames of 

the European network are aimed at effective 

exchange of data, algorithms and methods of data 

processing, which is currently in progress.   
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