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Introduction 

The negative impact that emissions of pollutants have on the quality of 

atmospheric air and the environment is a global problem that requires prompt 

solutions. Increased air pollution by emissions from mobile and stationary 

sources has a very negative impact on human health and the sustainability of 

ecological systems. The factors that weaken national security and hinder the 

development of the country are the following: social tension; decrease in 

labor activity; environmental disasters and catastrophes; environmental 

degradation and various diseases caused by it. Air pollution is the main risk 

factor for human health and makes it unsuitable for the respiratory process, 

technical needs and leads to long-term carcinogenic and mutagenic effects, 

somatic and infectious diseases, various poisoning. About 50% of all 

environmentally caused diseases are caused by chemical pollution of 

atmospheric air. In 2020, in 34 cities of the Russian Federation, which is 15% 

of the country's cities, the level of air pollution is high and very high . In 66% 

of cities, the level of pollution remains low. 9.6 million people live in cities 

with high and very high levels of atmospheric air pollution, which is 9% of 

the urban population. Total emissions of pollutants in 2020 decreased by 

2.2% compared to 2019 and amounted (according to Rosprirodnadzor) to 

22227.6 thousand tons, which is the minimum value for the period 2010-

2020.  

Emissions from stationary sources decreased compared to 2019 (17295 

thousand tons) and amounted to 16951.5 thousand tons Also in 2020 there 

was a slight reduction in emissions from mobile sources – 5276.1 thousand 
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tons against 5440.1 thousand tons in 2019. The use of mineral resources and 

the activity of geological processes have a significant impact on the 

environment. 

Extraction of solid minerals is accompanied by pollution of reservoirs, 

emissions of pollutants into the atmosphere, accumulation of mining waste. 

During the extraction and transportation of oil and gas, oil spills, soil and 

atmospheric air pollution with petroleum products are noted. The dynamics 

of the behavior of emissions from mobile and stationary sources serves as the 

basis for the formation and implementation of state policy in the field of 

environmental development of the Russian Federation, the identification of 

priority areas of activity of public authorities in this area, as well as for the 

development of measures aimed at preventing and reducing the negative 

impact on the environment.  

Mathematical models make it possible to develop strategic 

recommendations and implement predictive actions to improve the efficiency 

of management of stationary and mobile sources of pollution. 

Model development 

The article studied and analyzed data on emissions of pollutants into the 

atmosphere from mobile and stationary sources in the period from 2010 to 

2019, taken from [1]. The dynamics of emissions of gaseous and liquid 

substances, solid substances, as well as the dynamics of the behavior of 

emissions by types of economic activity were studied. 

Data on atmospheric air pollution should be periodically entered into 

computer databases and processed by an automated system that includes 

various mathematical models that allow predicting the dynamics of 

atmospheric air pollution by mobile and stationary sources. The results of 

one-time measurements are used to prepare emergency and operational 

information about sudden changes in the level of pollution, as well as for 

forecasting during periods with adverse weather conditions. Within the 

framework of regime processing, the database management programs used 

provide analysis of long-term series of observations; allow comparison of 

initial and statistical data for a long-term period; calculate the index of 

atmospheric pollution and pollution trends. Atmospheric quality data 

processing programs allow us to calculate characteristics that can be used to 

control emissions of both operating and projected enterprises. The 

presentation of information is carried out mainly at the level of the statement 

of factual material. The depth of the analysis of the material, due, in 

particular, to the capabilities of the applied mathematical apparatus, is not 

always sufficient, which to a certain extent limits the circle of information 

consumers. The main deterrent until recently was the lack of mechanisms for 
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tracking the use of monitoring information and, as a result, the lack of 

feedback from consumers [2-5]. 

It is necessary to develop new databases and software tools for 

analyzing and processing information about environmental pollution stored in 

them. 

Regression models describing the dynamics of pollution from emissions 

from stationary and mobile sources were constructed using tools [6-7]. 

Interpretation of the results obtained will make it possible to draw 

conclusions on forecasting changes in the amount of atmospheric air 

pollution.  

Table  presents the developed time series models with the best statistical 

characteristics. All emissions were measured in thousands of tons.  

 

Таблица 

Statistical parameters 

Model equations 
RMSE

 
MAPE

 
Accu-

racy 

The total volume of pollutants into the atmospheric air from mobile 

sources and stationary sources 

365506,41939,1027724,72
23

 tttY

 

1482 4,18 95,82 

The volume of emissions from stationary sources 

2015827,584178,28
2

 ttY  409,3 1,7 98,3 

Volume of emissions from mobile sources 

174606,45561205174,85
23

 tttY  
1364 9,4 90,6 

Total emissions of solid, gaseous and liquid substances from stationary 

sources 

2015825,58418,28
2

 ttY  409,5 1,7 98,3 

Volume of emissions of gaseous and liquid substances from stationary 

sources 

1758879,4299,22
2

 ttY  375,1 1,68 98,31 

Volume of solid emissions from stationary sources 

4,257086,1543534,5
2

 ttY  51,57 2,25 97,75 

The volume of emissions from stationary sources by type of economic 

activity: manufacturing 
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Окончание таблицы 

Model equations 
RMSE

 
MAPE  

Accu-

racy 

9,5615029,818948,1
2

 ttY  102,9 1,42 98,58 

The volume of emissions from stationary sources by type of economic 

activity: mining 

9,571889,80029,185885,10
23

 tttY

 

239,7 3,8 96,2 

The volume of emissions from stationary sources by type of economic 

activity: provision of electric energy, gas and steam, air conditioning 

5,263072,2542144,9
2

 ttY  167,9 3,98 96,02 

The volume of emissions from stationary sources by type of economic 

activity: hunting, fishing and fish farming, agriculture and forestry 

98,328259,34542,1
2

 ttY  18,25 5 95 

Volume of emissions from stationary sources by type of economic activity: 

other 

5,354265,310334,28
2

 ttY  96,3 2,59 97,41 

These models allow us to estimate the amount of emissions from mobile 

and stationary sources.  

Time series and nonlinear regression-type dependencies make it 

possible to effectively estimate the volume of atmospheric air pollution. 

Conclusion 

Time and regression models have been created and analyzed to predict 

the dynamics of the behavior of pollutant emissions. Based on the analysis, it 

is necessary to formulate proposals for the development of ecology in the 

Russian Federation, as well as to develop specific measures for the 

development of public administration in this area, including the development 

and implementation of national, federal and regional programs. It is required 

to carry out systematic development of research activities aimed at 

conducting scientific research in the field of environmental protection. 

The results of the research can serve as a basis for the formation and 

implementation of state policy in the field of environmental development of 

the Russian Federation to determine the priority areas of activity of state 

authorities in this area, as well as to develop measures aimed at preventing 

the negative impact of economic and other activities on the environment and 

eliminating its consequences. 
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Forecast data on emissions are used in the preparation of draft state 

programs for the rational use of natural resources and environmental 

protection, as well as in the preparation of plans and programs for socio-

economic development and land management schemes of administrative-

territorial units. 

List of literature 

1. On the state and environmental protection of the Russian 

Federation in 2019. State report. Moscow: Ministry of Natural Resources and 

Ecology of the Russian Federation. – 2020. – 1848 p. 

https://www.mnr.gov.ru/docs/gosudarstvennye_doklady/gosudarstvennyy_do

klad_o_sostoyanii_i_ob_okhrane_okruzhayushchey_sredy_rossiyskoy_feder

atsii_v_2020/?special_version=Y 

2. Leshchuk, S.I. Interrelation of environmental pollution and 

ecologically caused morbidity of the population in the territory of 

technogenic pollution / S.I. Leshchuk, I.V. Surkova, N.V. Senkevich // 

Izvestia of higher educational institutions. The North Caucasus region. 

Natural sciences. – 2017. – No. 2. – Pp. 110 – 117. 

3. Berezin, I.I. Atmospheric air pollution as a factor in the development 

of diseases of the respiratory system / I.I. Berezin, A.K. Sergeev // Public 

health and habitat. – 2018. – No. 1. – Pp. 7–10. 

4. Slama, A. Impact of air pollution on hospital admissions with a 

focus on respiratory diseases: a time-series multi-city 

analysis / Slama A, Śliwczyński A, Woźnica J, et al. // Environmental Science 

and Pollution Research. – 2019. – №26 (17). – 

Pp. 16998 – 17009.  

5. Bratsuk, A. A. Analysis of statistics of harmful emissions into 

atmospheric air / A. A. Bratsuk, A. T. Efimova, I. A. Ignatovich // Young 

scientist. – 2017. – № 50 (184). – Pp. 129–130. 

6. Osipov, A.L. Improving the quality of education in the IT sphere / 

A.L. Osipov, V.P. Trushina, F.L. Osipov // Modern studies of social problems 

(electronic scientific journal). – 2017. – Vol. 8. – No. 4–2. – Pp. 208–213. 

7. Osipov, A. L. Assessment of the level of satisfaction of personnel of 

educational organizations using econometric models / A.L. Osipov, M.M. 

Gerashchenko // Siberian Financial School. – 2022. – No. 1 (145). – Pp. 138 

– 145. 


