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Abstract. In this article, we examined the use of wireless sensors and IoT (Internet of Things) 

technologies to monitor various industrial enterprises that emit harmful substances into the 

atmosphere and ambient air in the Khorezm region. Many industrial enterprises are located far from 

urban areas, and their negative impact on the environment in rural areas was studied. 
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Introduction. Among the increasingly modern 

developing countries of the world, controlling harmful 

substances and various pollutants emitted into the 

atmosphere and ambient air is one of the problematic 

situations facing each country. Currently, improving 

the weather on Earth and maintaining it in one mode is 

considered very difficult. Because in developed 

countries, the contribution of industrial enterprises to 

the prosperity of the state is very high. Therefore, the 

economy of developed countries depends on many 

large industrial enterprises, and the construction of 

large industrial enterprises is rapidly underway. As a 

result, the ecological threat to the population and the 

biosphere of the whole world is increasing. Controlling 

this growing ecological threat, preventing it or 

reducing the level of danger is one of the urgent 

problems. In our article, a number of proposals have 

been developed to control the harmful substances 

emitted into the atmosphere and environment by 

industrial enterprises located in rural areas, using the 

Internet of Things and wireless sensors mentioned 

above, which have a negative impact on the ecology, 

atmosphere and ambient air. Several scientific studies 

are being conducted by world scientists in this regard. 

Because this is one of the problems that needs to be 

seriously considered today. Most of the pollutants 

emitted into the atmosphere and environment by 

industrial enterprises in the Khorezm region are dust 

generated by oil and oil plants, flour factories, 

automobile factories, cotton factories, brick factories 

and construction processes. The types of substances 

emitted from them are as follows. SO2, NO2, O2, 

PM2.5, PM10, PM1.0, CO and CO2. These harmful 

substances are the main harmful substances polluting 

the air on Earth. Some of these pollutants can persist 

for many years and migrate across large areas of soil 

before reaching water resources, where they can pose 

ecological or human health threats [1]. 

Literature review and methodology. Many 

developed countries have developed a number of 

measures to significantly reduce the levels of harmful 

substances and air pollution in the environment, 

atmosphere and ambient air, and as a result, many 

positive results have been achieved. In the USA [2], 

Europe [3] and China [4-6], due to a number of 

regulations related to ambient air, improvements in 

modern technologies and the transition to cleaner fuels, 

some reductions in the impact of some particulate 

matter on air quality have been achieved. For example, 

significant reductions in SO2 emissions have been 
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observed. SO2 concentrations were very low in large 

parts of Europe [7]. Some underdeveloped regions of 

Kazakhstan continue to suffer from high levels of air 

pollution due to weak environmental regulations for 

the metallurgical industry and coal-fired power plants. 

Modern emission control technologies that require and 

provide local application methods are not available. [8] 

Over the past decade, the Chinese central government 

has made several changes and amendments to prevent 

frequent manipulation of data. [9] At the same time, 

several national reforms have been implemented in the 

field of environmental air monitoring and monitoring 

[10]. However, in recent years, many cases of 

falsification of data by environmental air monitoring 

stations have been exposed. [11]. In Khorezm region, 

environmental, atmospheric and environmental 

pollutants are emitted into the air by vehicles in urban 

centers, as well as by factories and enterprises located 

in rural areas. If we implement these controls with the 

widespread use of wireless sensors and IoT 

technologies, we can gain a number of advantages. We 

will present the permissible limit values of air 

pollutants emitted into the atmosphere and ambient air 

based on literature data. The permissible limit values of 

harmful substances in the air, mg/m3. are listed in 

Table 1. The indicators shown in this table limit the 

amount of waste emissions from industrial enterprises 

so that the amount of harmful substances in populated 

areas does not exceed the RECHM. Its procedure and 

rules are set in GOST-17.2.3.03-78 and are calculated 

taking into account such data as air pollution from other 

sources, the height of exhaust stacks, wind direction 

and the speed of their mixing in the air, and the amount 

of harmful deposits deposited from it during the day. 

[12]. 

Construction work is developing rapidly in 

various parts of the world. Today, construction work is 

also increasing significantly in our country. However, 

the negative impact on ecology and the environment is 

also high. Pollution from various types of recyclable 

and non-recyclable household waste generated during 

the construction process is mainly related to 

construction materials and construction waste, 

improper management of the construction site, 

improper disposal of waste, land damage and soil 

erosion, etc. The problems of atmospheric and ambient 

air pollution during the construction process mainly 

include dust. [13]. 

Results. Work has begun on the identification 

of various harmful substances emitted using devices 

consisting of wireless sensors in the ecology of the 

Khorezm region and the detection of harmful 

substances in the ambient air, and results have been 

obtained on some of them. The information on these 

results is given based on the characteristics of the 

wireless sensors used. For example, the measurement 

range: O2-0 to 25 ppm, CO-0 to 10,000 ppm, CO2-0 to 

50 vol.%, NO-0 to 4,000 ppm, NO2-0 to 500 ppm, 

SO2-0 to 5,000 ppm. The program determines the 

values on the LCD screen and stores them in the 

memory block. The program code was written for the 

Arduino microcontroller to display the values on the 

LCD screen and store them in the memory block. If the 

limit is exceeded, it will inform about the name and 

value of the gas separately for each gas and the words 

"The specified limit has been exceeded!" If it is within 

the limit, it will display only the name and value of the 

gas on the LCD screen. The algorithm for this is shown 

in Figure 1. 

 
Figure 1. Algorithm for sensor detection range. 
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If we focus on the general structure of wireless 

sensors in our research work, we can divide the 

wireless sensor into 4 main parts. They are the sensing 

system, the digital output circuit, the wireless 

communication system, and the power supply system. 

Each part performs its own function. The first part, the 

sensing part, performs the functions of sensors that 

detect various harmful gases, adjusts analog signals, 

and converts analog and digital signals. The digital 

output system transmits the signals from the sensing 

system and the wireless communication system to both 

devices in the form of digital signals according to their 

characteristics. The wireless communication system 

serves to establish communication with the second 

device and transmit the received data. The power 

supply system serves to provide the aforementioned 

systems with electricity. These can be local electricity, 

various types of storage batteries, and solar panels. 

Figure 2. 

 
Figure 2. General structure of a wireless sensor. 

 

In recent years, wireless sensors have continued 

to innovate and improve their performance. This 

includes the detection of various gases, smart lighting, 

a number of smart sensors used in smart homes, waste 

identification and management, etc. [14]. In our 

scientific research, it was observed that mobile 

communication base stations also release harmful 

substances into the atmosphere. The reason for this is 

that when local electricity is disconnected from the 

base station, diesel generators located at the station 

start up and carbon dioxide gas is released. [15-18]. 

Conclusion. Based on the above-analyzed 

articles and our scientific research, it can be said that 

preserving and protecting ecologically clean areas in 

all regions of the world is a huge task facing every 

society and humanity. To solve these urgent problems, 

it is necessary to find solutions using modern 

information technologies. Because, nowadays, there 

are many wireless smart sensors and data transmission 

technologies based on the Internet of Things, and 

scientists around the world are widely using them in 

life. There are several achievements in monitoring 

ambient air. This creates opportunities for monitoring 

human health and air quality in the biosphere, 

including monitoring atmospheric air in various 

conditions. 

References. 

1. Djumaniyazov O.B, “Avtotransport vositalari 

va sanoat korxonalarning atmosferaga ta’siri”, 

Avtomatlashtirish tizimlari va yashil energetika 

muammolari: ishlab chiqarishda, fan va ta’limda 

respublika ilmiy -amaliy anjumani, Qarshi-2024. 313-

bet. 

2. United States Environmental Protection 

Agency. Air Pollutant Emissions Trends Data. 

Available online: https://www.epa.gov/air-emissions-

inventories/air-pollutant-emissions-trends-data 

3. 3. European Environment Agency Sulphur 

Dioxide (SO2) Emissions — European Environment 

Agency. Available online: 

https://www.eea.europa.eu/data-and-

maps/indicators/eea-32-sulphur-dioxide-so2-

emissions-1 

4. Wang, Z.; Zheng, F.; Zhang, W.; Wang, S. 

Analysis of China-based changes in SO2 pollution in 

the Beijing-Tianjin-Hebei region. OMI observations 

from 2006 to 2017. Adv. Meteorol. 2018, 2018, 

8746068Chjao, P.; Tuygun, GT; Li, B.; Liu, J.; Yuan, 

L.; Luo, Y.; Syao, X.; Zhou, Y.  

5. 5. Impact of environmental regulations on air 

quality: Analysis of long-term trend of SO2 and NO2 

in the largest urban agglomeration in southwest China. 

Atmos. Pollution. Res. 2019, 10, 2030–2039. 

6. Lin, W.; Xu, X.; Ma, Z.; Zhao, X.; Liu, X.; 

Wang, Y. Characteristics and recent trends of sulfur 

dioxide in urban, rural and background areas in North 

China: effectiveness of control measures. J. Environ. 

Sci. 2012, 24, 34–49 

7. 7. Guerreiro, C.B.B.; Foltescu, V.; de Leeuw, F. 

State and trends of air quality in Europe. Atmos. 

Environ. 2014, 98, 376–384. 

8. Daulet Assanov, Valeryi Zapasniy, Aiymgul 

Kerimray. Air Quality and Industrial Emissions in the 

Cities of Kazakhstan, Atmosphere 2021, 28 February 

https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data
https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data
https://www.eea.europa.eu/data-and-maps/indicators/eea-32-sulphur-dioxide-so2-emissions-1
https://www.eea.europa.eu/data-and-maps/indicators/eea-32-sulphur-dioxide-so2-emissions-1
https://www.eea.europa.eu/data-and-maps/indicators/eea-32-sulphur-dioxide-so2-emissions-1


 

448 

 

Muhammad al-Xorazmiy nomidagi TATU 
Farg‘ona filiali “Al-Farg‘oniy avlodlari” 
elektron ilmiy jurnali ISSN 2181-4252 

Tom: 1 | Son: 4 | 2024-yil 

"Descendants of Al-Farghani" electronic scientific 
journal of Fergana branch of TATU named after 

Muhammad al-Khorazmi. ISSN 2181-4252 
Vol: 1 | Iss: 4 | 2024 year 

Электронный научный журнал "Потомки Аль-
Фаргани" Ферганского филиала ТАТУ имени 

Мухаммада аль-Хоразми ISSN 2181-4252 
Том: 1 | Выпуск: 4 | 2024 год 

https://al-fargoniy.uz/ 

2021, 12(3), 314; 

https://doi.org/10.3390/atmos12030314  

9. Brombal, D. Accuracy of environmental 

monitoring in China: Exploring the influence of 

institutional, political and ideological factors. 

Sustainability 2017, 9, 324 

10. Lo, K. How Authoritarian Is the Environmental 

Governance of China? Environ. Sci. Policy 2015, 54, 

152–159. 

11. Duan, H.; Yue, W.; Li, W.Reliability 

Assessment of PM2.5Concentration Monitoring Data: 

A Case Study of China. Atmosphere 2024,15, 1303. 

https://doi.org/10.3390/atmos15111303 

12. Komiljonov K, Zarifov H, Aslonova M 

“SANOATLASHGAN HUDUDLARDAGI 

KORXONALARNING ATROF MUHITGA 

KO’RSATADIGAN ZARARLI TA’SIRLARINI 

TAHLIL QILISH” Vetenariya Tibbiyoti Va 

Chorvachilik Blyuteni 2022 yil. 58-63 b. 

13. Wenkui Sun, Research on strategies of air 

pollution prevention and control in civil Engineering 

projects Journal of Physics Conference Series July 

2024 2798(1):012008 DOI:10.1088/1742-

6596/2798/1/012008 

14. Rao, P. R.; Srinivas, S.; Ramesh, E. A report on 

the design of wireless sensor networks for IoT 

applications. Int. J. Eng. Adv. Technol. 2019, 8, 2005–

2009. 

15. Karimovich, M. O., MM, K. M., & 

Djumaniyazov, O. B. (2022). XORAZM VILOYaTI 

MISOLIDA MOBIL ALOQA TAYaNCh 

STANSIYaLARI BARQAROR ENERGIYa 

MANBALARINING TAHLILI. Komputer 

texnologiyalari, 1(10). 

16. U. K. Matyokubov, M. M. Muradov and O. B. 

Djumaniyozov, "Analysis of Sustainable Energy 

Sources of Mobile Communication Base Stations in the 

Case of Khorazm Region," 2022 International 

Conference on Information Science and 

Communications Technologies (ICISCT), Tashkent, 

Uzbekistan, 2022, pp. 1-4, doi: 

10.1109/ICISCT55600.2022.10146885. 

17. Ismailov Sh.K, Djumaniyazov O.B, Nurtolada 

optik yo’qotish mexanizmlari // Hozirgi sharoitda 

yuqori malakali kadrlarni tayyorlashda o‘qitishning 

zamonaviy tizimlari va texnologiyalarini qo‘llash 

masalalari respublika ilmiy-amaliy anjumani Urganch-

2021. 18-20 b. 

18. Collier-Oxandale, A., Casey, JG, Piedrahita, R., 

Ortega, J., Halliday, H., Johnston, J., & Hannigan, MP 

(2018). Menilai system quantifikasi sensor methane 

berbiaya rendah untuk untuk di langungan di lingungan 

rural dan urban yang complex. Teknik Pengukuran 

Atmosphere, 11 (6), 3569–3594. 

https://doi.org/10.5194/amt-11-3569-2018. 

  

 

 

 

 

 

https://doi.org/10.3390/atmos12030314
https://doi.org/10.3390/atmos15111303

