Studying the distribution of the air gas
composition In the surface air layer
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Good morning, ladies and gentlemen! I'm a postgraduate of Institute of Atmospheric Optics. Today I'm going to talk about the studying the distribution of the air gas composition in the surface air layer. 
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Now I want to talk about the purpose and motivation of the topic of studying the distribution of the gas composition of air in atmosphere.
In recent decades, the problem of environmental pollution has become increasingly relevant. The ecological state of the atmosphere directly depends on the gas distribution and composition in it. The main objects of my research are ozone, methane, carbon monoxide, sulfur dioxide in atmosphere.
This is a large-scale topic, therefore, this presentation presents an example of the study of ozone. 
In the troposphere, ozone negatively affects biological objects, plants, human health and is one of the main greenhouse gases.
The monitoring of the content of surface O3 is carried out in order to prevent an increase in its content, since this can lead to a deterioration in air quality.
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This slide provides information about the research method.
A special station is located on the territory of the city of Tomsk, where hourly values of the surface concentration of ozone at different heights are recorded. The station operates from December The station has been operating since December of the ninety-third year to the present.
Further, according to the registration results, data processing and calculation of daily average values are carried out. After this, the analysis of the data obtained, their comparison with various meteorological parameters, the study of the vertical distribution, space-time dependencies.
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Here you see a the main sources of ozone emissions into the atmosphere. They can be of anthropogenic and natural origin. 
There are two sources of O3 at the surface of the Earth and in the lower troposphere. Part of the ozone enters the troposphere from the stratosphere when the tropopause breaks. Since this process is accompanied by strong winds, due to mixing, a rapid smoothing of peak concentrations occurs. The second component is ozone, which is formed directly in the lower troposphere due to photochemical reactions from hydrocarbons and nitrogen oxides. These predecessors can have both natural and artificial (due to anthropogenic activities) origin.
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A very important role in the distribution of ozone in the atmosphere has its spatio-temporal characteristics. This is described on this slide.
Ozone in the atmosphere is located in the form of a spherical layer, the inner surface of which coincides with the surface of the earth. The layer thickness is about 100 km. Ozone in this layer is unevenly distributed both vertically and horizontally. The highest ozone density is observed at the altitude of 18-26 km, and the level of highest ozone density on average decreases with increasing latitude.
If we consider the ozone layer in the horizontal direction, then on average the ozone in high latitudes is greater than in low.
The daily and seasonal variations of surface ozone, as described in some works, are largely determined by thermal stratification and vertical distribution of wind speed in the atmospheric boundary layer.
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Here are examples of ozone distribution in some cities at different times.  
For example, in the city of Tomsk, in the morning and evening hours, the concentrations are much lower than at noon and afternoon, when the photochemical formation of ozone is maximum. It was also noted that the maximum concentration at heights should be delayed relative to the observer in the surface layer by 2-3 hours. In winter, a minimum of ozone concentration was recorded; spring primary maximum ozone concentration in the surface air layer; in summer, the main maximum of ozone concentration.
In the diurnal course of the concentration of surface ozone in the Crimea during all seasons, the minimum is observed at night, and the maximum at daytime. In the annual course of the concentration of surface ozone, in addition to the summer maximum observed near the time of the onset of the temperature maximum, a small spring maximum is noticeable.
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What concentrations of ozone are fixed in the surface layer of the atmosphere? This is stated on this slide.
If in the upper atmosphere (in the stratosphere) the ozone concentration tends to decrease, then in the lower regions of the atmosphere (in the troposphere), on the contrary, it increases. Typically, the ozone concentration in the surface layers of the troposphere is low - up to 2.1-21 μg / m3 (0.001-0.01 μl / l). But it increases dramatically during thunderstorms and, even more so, with air pollution. The smell of ozone is felt approximately at its concentrations of 21 μg / m3 (0.01 μl / l), and an excess of this concentration by 10 times is a safety margin for living organisms. Ecologists usually call it the maximum permissible concentration. Above it, the state of the atmosphere is characterized by a certain level of pollution, when ozone becomes a dangerous toxicant.
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One of the important problems of our time is the depletion of the ozone layer. What are the reasons for this? 
A combination of factors leads to a decrease in the concentration of O3 in the atmosphere, the main of which is the death of O3 molecules in reactions with various substances of anthropogenic and natural origin, the absence of solar radiation during the polar winter, a particularly stable polar vortex that prevents the penetration of O3 from polar regions, and the formation of polar stratospheric clouds, the surface of the particles of which catalyze the decomposition of ozone.
The main substances contributing to the destruction of O3 molecules are simple substances (hydrogen, oxygen, chlorine, bromine atoms), inorganic (hydrogen chloride, nitrogen monoxide) and organic compounds (methane, fluorochloro and fluorobromofreons that emit chlorine and bromine atoms).
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In conclusion I want to say, that the study of the distribution of ozone in the atmosphere plays an important role for the ecological state of our planet. In the troposphere, ozone negatively affects biological objects, plants, human health and is one of the main greenhouse gases.
 Since its destruction leads to irreversible processes that cause harm to everything around. And for this you need to start with the most basic. The use of clean fuels, the conservation of land resources and the proper disposal of hazardous waste will play a significant role in saving the Earth.



Thank you
for your attention!





