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Abstract. The developed web-based platform for atmospheric air monitoring
is a multicomponent system that sequentially collects, processes, and visualizes
pollution data. Its information sources are automated monitoring stations and
accumulated historical records, which provide real-time access to current
concentrations of PM, ,, PM, , CO, SOz, NO, as well as the Air Quality Index
(AQI). A key feature of the platform is the use of cartographic tools to clearly
display the spread of pollutants and to analyze their spatiotemporal dynamics.
Users can compare current observations with past periods, identify trends, peaks,
and episodes of elevated risk without resorting to cumbersome tables. The system
generates recommendations for vulnerable population groups based on World
Health Organization standards, thereby increasing the practical value of the
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environmental data presented. Combining up-to-date measurements with historical
time series supports forecasting of changes in the environmental situation and helps
to assess potential air-quality deterioration in advance. The resulting assessments,
distribution maps, and time-series plots form a basis for developing effective air-
quality management strategies and for making environmentally sound decisions
at various levels—from the day-to-day actions of individual users to long-term
planning aimed at improving urban and natural environments. In this way, the
platform links observation data with applied analytics, making information delivery,
short-term response, and planning processes more transparent and well-grounded.
The platform focuses on air quality and its dynamics in both time and space.

Keywords: information and analytical platform, geographic information
system, air pollution, health risk assessment, air quality index
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AnHoTauusi. AtmocdepaiblK ayaHbIH JacTaHyblH OakbulayFa apHaJFaH
o3ipJeHreH BeO-HerizgenreH miarpopmMa — Oyl ayaHbIH JIaCTaHybIH
MOHUTOPUHITEYI€ apHalfaH KeINKypaMJabl O>Kyde OOJbIn TaObUIaAbl KOHE
JacTaHy OKOHIHIEri JepeKTepAi peT-peTiMeH JKMHAiIbl, eHaelal  opi
KOPHEKUTeHl. OKOJOTHSUIBIK — JEPEKKO3lep pETiHAe aBTOMaTTaHIbIPbUIFaH
MOHHUTOPUHT CTAHIMSIAPBl MEH JKMHAKTAJIFaH TapuXH >ka3zdajap KoJIAaHbLIabl,
OyJ1 TaiilaaHylIblFa HAaKThl YaKbIT PEKUMIHJIC PM,,, PM,,, CO, SO, NO:
KOHIEHTPALUSUIAPBIHBIH ©3€KTI MOHJEpiHE >KoHE Aya camachblHBIH HHIEKCiHE
(AQI) xomxkeTki3yni Kamramachbi3 ereni. [lmargopMaHbIH Heri3ri epekmieniri —
JacTaylibl 3aTTap/AblH TapalyblH KOPHEKI KOpCEeTy KOHE ONapblH KEeHICTIKTIK-
YaKBITTHIK JUHAMHUKACHIH TalAdy YLIH KapTorpadusiblK Kypangapasl KOJAaHy.
[Maiinananymel aFbIMIarbl OakpLIaylapibl ©TKEH KEe3€HJIEPMEH CalbICTBIPHII,
YpAicTepai, MIBIHIAPABI )KOHE KOFaphl TAyEKeN SIH30ATapbIH KeJIEM/Ii KecTenepre
KYriHOeh-aK aiikpiHaal anaapl. XKyiie JlyHHeKY31TiK JCHCAYBIK CAKTay YIHBIMBIHBIH
CTaHIApTTapblHa CYHEHE OTBHIPBIN, XaJbIKTBIH OcCall TONTapblHA apHaJFaH
YCBIHBIMAAP/BI KaJbINTACTBIPaIbl, Oy YCHIHBUIATBIH 3KOJOTHSIIBIK JIEPEKTepAiH
MPaKTUKAJIBIK MaHBI3bIH apTThIpajabl. O3eKTi eyeMaepai Tapuxu KarapiapMeH
OipiKTipy KOJOTHSIIBIK YKaFAalIbIH ©3repicTepin OomKayIpl KONJai bl JKoHe aya
carachIHBIH BIKTUMaJl HallapJiayblH allfbIH ana Oaraayra KOMeKTeceIl. AJbIHATHIH
Oaranap, Tapaixy KapTajapbl JKoHE YaKbITTBIK IpaUKTEp aya canachlH OacKapyabiH
THIMAI CTpaTerusjapblH o3ipieyre >KOHE OpTYpJi ACHreiyiepae — IKEKelereH
naijanaHymbuUIapplH ~ KYHICNIKTI opeKeTTepiHeH OacTam KalajblK JKOHE
KOpILIaraH OpTaHbl JKaKcapTyFa OarbITTalFaH y3aK Mep3iMAl jKochapiayFa JeiiH
— DKOJIOTHSIJIBIK, HET13/IeIreH MmeliMep Kaobuiayra Heriz 0omaael. Ochuiaiia,
wiatgopMa OGakpUIay JEpEeKTepiH KONJaHOabl aHATUTUKAMEH OallaHBICTBIPHIIL,
aKnaparTaHIbIpy, KbICKa MEp3iMAl 9pPEKeT €Ty JKOHE ic-Imapajiaplbl yKocmapiay
YAEpICTepiH HEFYpJIbIM alllbIK Opi HETi3/l €Teil; O aya carachblHa >KOHE OHBIH
YaKbIT MIeH KEHICTIKTET1 AMHAMHUKACBIHA IIOFBIPIaHAIbI.

Tyiiin  ce3mep: akmaparThIK-TaNgaManblK —Iuargopma, reorpadusIIbIK
aKnmaparThlK JKyie, aya JacTaHybl, JEHCAylblK ToyeKeJaepiH Oaranay, aya
carachlHBIH HHACKCI
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AHHOTALMS. Pazpaborannas BeO-mmarpopma s MOHHUTOPHUHTA
arMoc(epHOro BO3JyXa NPEACTaBISET COOOH MHOTOKOMIIOHEHTHYIO CHCTEMY,
KOTOpasi IOCIe0BaTelIbHO COOMpaeT, 00pabaThiBaeT W BHU3YAIH3UPYET NaHHBIC
0 3arps3HeHuH. lcroyHnkamu WH(OpPMAIUM CITy’)KaT aBTOMAaTH3UPOBAHHBIE
CTaHIIMA MOHUTOPUHTA ¥ HAKOTIECHHBIE NICTOPUYECKHUE 3aITHCH, YTO 00ECIIeunBaeT
JIOCTYINl K aKTyaJlbHBIM 3Ha4eHusAM KoHueHTparuii PM, , PM, , CO, SOz, NOa,
a Takke K WHAEKCy KadecTtBa Bo3ayxa (AQI) B pexume peanbHOTO BPEMEHHU.
KittoueBast 0coOeHHOCTH MIaT(HOPMBI — IPUMEHEHHE KapTorpauuecKux CpesicTB
JUI HAIJISITHOTO OTOOpa)KEHUsSI PACIpPOCTPAHEHHUsS 3arps3HSIONINX BEIIECTB U
aHaJlM3a WX MPOCTPAHCTBEHHO-BPEMEHHON 1uHaMuKH. [lomb3oBareinh MOXET
COTIOCTABJIATh TEKYIIHe HAOMIONEHUS C NPOIUIBIMUA TIEPUOJAMH, BBISBISATH
TEHICHIINH, TIUKH W SITH30/1bI MOBBIIIEHHOTO pUCcKa 0e3 00palleHus: K TPOMO3IKHM
tabnmuam. Crucrema GopMHUPYET pEKOMEHIAIINY JIJIs YA3BUMBIX TPYIIT HACETICHHS,
OPUEHTHPYSCh Ha CTaHIAPTHl BCeMUpHOW oOpraHW3amu 3ApaBOOXPAHEHUS,
YTO TIOBBIIAET NPAKTUYECKYI0 3HAYMMOCTH TPEACTABISEMBIX JKOJIOTHIECKHIX
naHHbIX. OOBeNMHEHNE ONEepPATHBHBIX W3MEPEHHWH C HMCTOPUYECKUMH psiIaMu
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MOAJICPKUBACT TPOTHO3UPOBAHME HW3MEHEHHsI DKOJOIMYECKOM 0OCTaHOBKU
U TIOMOTAeT 3apaHee OLIEHMBAaTb BO3MOYKHBIE YXYALIEHHMsS KadecTBa BO3JyXa.
[lonmy4yaemble OLEHKH, KapThl paclpe/ieieHUs] U BpeMEHHbIE TpadUKh CIyxar
OCHOBOM 151 BBIPAOOTKH (P PEKTUBHBIX CTPATET M YITPABICHHUS KA4€CTBOM BO3/IyXa
U TIPUHATUS 3KOJOTMYECKHM OOOCHOBAHHBIX PEIIEHMH Ha Pa3jInYHBIX YPOBHIX
— OT TIOBCEIHEBHBIX JEHCTBHI OTIENBHBIX IOJIB30BAaTEIed 10 TOJITOCPOYHOIO
IJTAHWPOBAHUS MED M0 YITyUIIEHUIO TOPOJCKOIN U OKpy Karoleil cpenbl. Tem cambIM
raTgopMa CBSI3bIBACT JaHHBIC HAONIONEHHUH C MPUKIAAHOW aHaJIMTUKOH, JIenas
nporecchl HHOOPMHUPOBAHKS, KPATKOCPOUHOTO PEarHpOBaHHs W IIAHWPOBAHUS
MeponpuATHii 0oJiee Mpo3padHbIMA M 000cHOBaHHBIMH. PazpaboTannas muardopma
(oxycupyeTcs Ha Ka4eCTBE BO3/LyXa U €ro AMHAMHUKE BO BPEMEHH U IIPOCTPAHCTBE.

KiroueBsbie cJI0Ba: MH(POPMALMOHHO-aHAIUTHYECKAsT iatdopma,
reonH()OpMallMOHHAsI CHCTEMA, 3arpsi3HEHUE BO3/1yXa, OLICHKA PUCKA JIJIsI 3110POBbS,
MHJIEKC KauecTBa BO3/lyXa

Introduction. In the early 1960s, with the development of technology and
increased attention to environmental issues, large-scale introduction of sensors
for monitoring atmospheric air quality began. The environmental monitoring
system had to quickly detect sudden significant releases of radioactive materials
for operational activities, as well as regularly measure the levels of hazardous
substances. It should detect radiation and radioactivity levels before the surrounding
population is exposed to exposure exceeding established limits.; This means that
the higher the dose, the earlier the detection should be performed. It also implies
the need for prompt notification and appropriate measures to protect the public and
the environment. The research results (Ishihara, 1967) showed that this monitoring
system functioned in the following three ways: (1) centralized continuous automatic
monitoring; (2) regular surveys of radiation levels; and (3) environmental sample
analysis, especially for use as biological indicators. The selection of suitable
biological indicators for monitoring environmental pollution and the development
of methods for measuring changes in low dose levels, for example, 107° rad x hr',
were important before designing an effective environmental monitoring system.
Three different centralized continuous monitoring systems for nuclear installations
were presented in the work.

The paper (Mukaro et al., 1999) describes a battery-powered, microcontroller-
based DAS for remote solar radiation monitoring. It uses an ST62E20
microcontroller and a SolData pyranometer, operating in low-power mode with
10-minute data sampling. Data is stored in EEPROM and transferred via RS232 for
offline analysis. The system prioritizes efficiency and cost-effectiveness, showing
+13 W/m? accuracy in field tests.

A study (Lodwick et al., 1981) at the University of New South Wales has shown
that changes in the environment can be effectively measured using LANDSAT
images. A set of programs has been developed for the CYBER 72/171 system that
process data from MSS tapes provided by NASA. The results were used to monitor
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droughts, predict forest fires, and evaluate crops. Programs written in Fortran used
minimal memory requirements and provided image processing in five hours of
processor time.

The work (Morita et al., 1983) is devoted to monitoring the environment of the
Japanese Tokai and Oarai regions, where there were seventeen enterprises related to
nuclear energy, varying in size and type of activity. Environmental monitoring was
carried out with the cooperation of the Government, local authorities and enterprises
in accordance with plans developed by the prefectural monitoring Committee. The
main monitoring objectives included: 1) assessment of the dose to the public based
on data on environmental radioactivity and emissions of radioactive substances; 2)
determination of the accumulation of radioactive materials over long time intervals.
3) Early detection of abnormal emissions from enterprises.

As can be seen from papers above, the importance of environmental monitoring
and the development of tracking systems was recognized back in the early 1960s.
This time became the starting point for the implementation of systems that made it
possible to monitor the state of the environment and respond promptly to changes
in it. Today, thanks to advances in high technology, environmental monitoring has
become more efficient and accurate. Modern sensors allow for round-the-clock
monitoring without having to worry about data storage. The received data can
be processed using cloud computing and transmitted over long distances without
obstacles.

The study (Lee et al.,, 2024) uses geoinformation system and isochronous
mapping to assess air quality risks for vulnerable populations in Gangseo, Seoul,
South Korea. It identifies underserved areas with limited monitoring, proposing
strategic sites for air quality stations. Findings offer policymakers recommendations
for better environmental protection and monitoring infrastructure.

The article (Chen et al., 2008) highlights the importance of information systems
as a key technological factor capable of contributing to environmental sustainability.
The presented conceptual model and the proposed provisions reveal the potential
roles of IP in sustainable development strategies, providing a scientific basis for
future research in this area.

The article (Ghaemi et al., 2009) presents a web platform for interactive
environmental planning in Southern California’s Green Visions Plan. It helps
municipalities identify project sites for parks, biodiversity, and watershed
improvements. Featuring a site-level park analysis tool, it estimates user
demographics. A client-server model ensures efficient geospatial data processing.

The article (Paynter et al., 1998) examines the process of developing web-based
information systems, including the stages of design, implementation and security.
The study highlights the importance of using modern web technologies to effectively
manage data and improve information exchange processes in various fields.

The article (Giglione et al., 2022) is devoted to the development of an integrated
Geographic Information System-based web platform (GIS) for monitoring the
environmental status associated with industrial emissions. The paper presents
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an approach to the use of modern technologies for the collection, analysis and
visualization of air pollution data related to the activities of industrial enterprises.
The main focus is on the functionality of the platform, which provides users with
access to real-time data and allows them to analyze pollution levels and their
dynamics.

The article (Culshaw et al., 2006) describes a web platform designed to support
decision-making in planning in the UK. It provides access to environmental
information by integrating data from URGENT and ODPM research. The system
covers key planning functions and includes 11 thematic areas such as air quality,
groundwater protection and flood risk. The use of geoinformation technologies and
modular architecture make it possible to take into account new legal requirements
and local data. The study demonstrates the effectiveness of e-governance principles,
offering economic and operational benefits to planners and developers.

In summary, it can be stated that information ecology is a newly emerging field
that has been actively developing in recent years, and research in this area represents
a multidisciplinary subject (Wang et al., 2017). Studies on information ecology
primarily focus on information ecosystems, information ecology in e-commerce,
and information ecology in networks.

The purpose of this research is to develop an information and analytical platform
for monitoring the atmospheric air of industrial cities in Kazakhstan, which receives
and analyzes air condition data from automated monitoring systems (AMS). This
system provides the collection, transmission and processing of information in real
time, which allows you to quickly monitor changes in the level of pollution in the
atmosphere and provide recommendations to the public. Developed website https.//
aipol.kz/1s an integrated platform that combines data on meteorological conditions
and pollutants such as PM, , PM, , NO,, SO, and CO with the calculation of the
Air Quality Index (AQI).

Materials and Methods. Information and analytical systems are an important
tool for monitoring the environment and supporting decision-making. They provide
environmental data analysis to identify trends, anomalies, and forecast changes,
which contributes to a deeper understanding of ecosystem processes and reduces
risks to public health.

2.5 10°

A. Data collection and integration from AMS
B. Data Storage Block
C. Analysis and Modeling <:|
D. Statistics and Visualization Web server

I

Meteorological Dynamic Digital Recommendations | | Industrial Cities
Data and Map for the Population Ranking <:|
Pollutant

Concentration
Data

Figure 1. The structure of the information and analytical platform
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Platforms increase the availability of environmental information by contributing
to information and environmental education for citizens, as well as providing
government agencies with informed data for environmental policy development.

The integration of GIS technologies enables comprehensive visualization and
spatial representation of environmental data, significantly enhancing the ability to
analyze patterns, trends, and anomalies in air pollution distribution. By leveraging
GIS-based spatial analysis, researchers and decision-makers can identify high-
risk areas, assess pollution sources, and evaluate the effectiveness of mitigation
strategies with greater accuracy.

In the context of scientific research, web-based platforms that incorporate GIS
technologies facilitate access to extensive datasets collected from various automated
monitoring systems, remote sensing technologies, and open-source databases
(Figure 1). This integration supports interdisciplinary collaboration by enabling
researchers from different fields - such as environmental science, meteorology,
public health, and urban planning - to utilize shared geospatial data for developing
predictive models, conducting impact assessments, and formulating evidence-
based policies. Furthermore, the ability to integrate real-time and historical data
enhances the capacity for temporal analysis, enabling a deeper understanding of
pollution dynamics and long-term environmental changes.

Data collection and integration. The air pollution data integration module, located
in the database server, includes several key components, each of which performs
important functions to ensure efficient information collection and processing.
Its structure includes an Application Programming Interface (API) client, a data
processing unit, and a storage interface.

The API client is responsible for executing HTTP requests to the pollution data
API from AMS of Ecoservice-S LLP, managing authentication, and configuring
request parameters. It provides reliable and secure data transfer between the
platform and an external information source. The data processing unit accepts the
received responses in JSON format, cleans them of unnecessary information and
converts them into a format suitable for future use. In addition, this component
performs error checking and data validation, which guarantees the accuracy and
integrity of the information.

From a functional point of view, the module periodically sends API requests
to get up-to-date pollution data. It is configured to collect information on key
indicators such as PM, ., NO, concentrations, and AQI values. To ensure the timely
receipt of data, a query planning mechanism is used via cron or special tasks, which
allows you to regularly update information about the state of atmospheric air.

After processing, all data is stored in a database for further analysis and
visualization. The module also includes notification and reporting functions: in
case of missing data from the remote server or other problems, the system sends
notifications. This integration automates the data collection and analysis process,
ensuring real-time monitoring of air quality with minimal delays and maximum
accuracy.
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Data storage block. The created atmospheric pollution database for the
industrial city of Ust-Kamenogorsk is designed to generate long-term historical
records of the state of the atmosphere, identify the most dangerous pollutants and
accumulate metadata from various sources. The system allows you to securely store
and process information on server hosted in the LLP Akademset data center. The
developed geoinformation system provides access to up-to-date and archived data
from mobile and stationary automated sensors installed in the most polluted areas
of cities.

The data repository of the information-analytical platform stores spatiotemporal
analysis of pollution, providing regulatory authorities with tools for informed
decision-making in environmental safety and sustainable development. The data
are available for scientific research on environmental conditions and facilitate
ecological monitoring and natural resource management.

Real-time displayed data. The site is integrated with external APIs that
provide real-time data on weather conditions and air pollution levels. One of
these sources is the Pollution Data API of Ecoservice-S LLP, which aggregates
data from automated air quality monitoring stations operated by the company.
Additionally, data from other organizations’ monitoring stations are collected and
made available via API of the OpenWeatherMap platform. This integration enables
comprehensive environmental monitoring by ensuring access to accurate and up-
to-date atmospheric data.

The website interface provides the following information: on the main page of
the platform, meteorological parameters, concentrations of pollutants (PM, ., PM ,
CO, SO,, NO,) and AQI are presented, which makes it possible to assess the level
of pollution and its impact on human health (Figure 2 (a)-(c)). It also displays
recommendations for the population (Temirbekov et al., 2023, (a)), in accordance
with World Health Organization (WHO) global air quality standards, an AQI
rating of cities, and a frequently asked questions section to improve navigation and
accessibility of information.
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Figure 2. The website interface of the information and analytical system

Figure 2(c) presents recommendations aimed at informing citizens about
possible health risks at different levels of atmospheric air pollution and providing
adapted precautions for different population groups.

The recommendation system for the population, implemented within the
developed platform, is designed in accordance with internationally recognized
air quality standards. It is based on a comprehensive analysis of environmental
parameters and aligns with the global guidelines established by the WHO. This
system ensures the provision of scientifically grounded recommendations aimed at
mitigating the adverse effects of air pollution on public health, thereby enhancing
environmental awareness and promoting informed decision-making among users.

Visualization of pollutant dispersion. The cartographic section is a key tool for
visualizing environmental data in real time, including the location of automated
monitoring stations, their current indicators and dynamic maps of the dispersion of
pollutants in industrial zones of Kazakhstan, which allows for spatial analysis and
assessment of local sources of pollution.

For visualization of spread of harmful substances in city, a model of the transport
of pollutants in the atmospheric air of industrial cities is used with an accurate
determination of the concentration of emissions from manufacturing enterprises, as
in (Temirbekov et al., 2023 (b), Temirbekov et al., 2024 (a), Temirbekov et al., 2023
(c), Temirbekov et al., 2024 (b)).

The transport equation is examined, where the initial urban area is transformed
into a dimensionless region. Within this dimensionless computational domain
0=x=1,0=sy=1,0=t=T:
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where %gis the concentration of the impurity, ¥ ¥ are components of wind

. . pp, =2 (Z2) + 2 (Z2)
speed, £ g is the power of the pollution sources, Pa = 532 oz dy \ ay /, In
terms of the concentration of the harmful substance in the impurity, the coefficient
By is the constant of the rate of formation of the substance, @ is the constant of
the rate of decrease.

Additional information for solving this problem is Pq — data on the values of
pollutants of AMS. For this problem, the inverse problem is considered, in which it
is required to determine the source based on the data received from the monitoring
system. The essence of the inverse problem is to minimize the following Lagrange
functional

T
@ de de
L(f,) = fdtf ‘3+ u ‘?+u avq—ﬂng—aqng—ﬁq—fq]qp‘dﬂ
o Iy .
+Z.1=.J-dr f[pq—quq):é'(f:—ﬁjdﬂ,
i=1 o n

where 7j is the radius vector of the location of pollution sources and AMS, &(x)
is the Dirac delta function, 4; — the coefficient of preference.

This model takes into account the inaccuracy of data on the concentration and
volume of emissions, as well as their changes during photochemical reactions. The
proposed approach solves this problem as an inverse problem using the theory of
conjugate equations. This provides a more accurate understanding of the impact of
industrial facilities on air quality and provides a basis for decision-making in the
field of regional environmental policy.

For data visualization, Mapbox and OpenStreetMap maps are used, which
allows to track environmental information in real time (Figure 2(d)).

Results and discussion. The study of atmospheric pollution monitoring has
gained significant attention in recent years due to the increasing anthropogenic
impact on air quality and public health (Okabayashi Miyaji et al., 2021). Numerous
specialized platforms provide real-time data on pollutant concentrations, leveraging
automated monitoring systems to facilitate continuous observation and early
detection of environmental risks. These platforms, including AirKaz.org, 1QAir,
AQI India, AirNow, SmartEco, etc. serve as valuable tools for public access to air
quality indices and pollutant concentrations (PM, ,, PM, , CO, SO,, NO,). However,
they primarily focus on data aggregation and visualization Wlthout advanced spatial
analysis or predictive capabilities.

The developed platform (Air pollution, 2024) introduces a more advanced
analytical approach by integrating automated monitoring data with meteorological
parameters, enabling spatiotemporal modeling of pollutant dispersion. This
methodological framework enhances the ability to identify emission hotspots, track

“4)
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pollution sources, and assess the impact of atmospheric dynamics on pollutant
transport. The visualization module employs dynamic geospatial mapping
techniques to represent real-time pollution levels and historical trends, offering an
in-depth perspective on environmental fluctuations.

The integration of computational algorithms allows for the real-time assessment
of pollution dynamics and the generation of adaptive recommendations for
vulnerable population groups, including individuals with respiratory conditions,
children, and the elderly. By providing health-oriented advisories and exposure
minimization strategies, the platform bridges the gap between environmental
science and public health management.

Conclusion. The development of a platform for monitoring atmospheric
air quality and informing the public represents a significant step in the field of
environmental management and environmental protection. The proposed solutions
are based on modern information technologies that ensure the collection, processing
and analysis of large amounts of data on air pollution. The integration of automated
monitoring stations and the use of historical data allows not only to assess the
current state of the environment, but also to identify long-term trends and predict
environmental changes.

One of the key features of the platform is the accessibility and visibility of
the information provided. Users can monitor the concentrations of pollutants
(PM, ,, PM , CO, SO,, NO,) and the Air quality Index in real time, which helps
to raise environmental awareness. An important component of the platform is a
recommendation system based on WHO international standards, which offers
tailored precautions for various population groups, including children, the elderly,
and people with chronic diseases.

Visualization of data using cartographic tools provides a deeper understanding
of the spatial distribution of pollutants and allows you to quickly identify problem
areas. This is especially important for industrial regions, where the concentration
of emissions from production facilities significantly affects air quality. The ability
to track the spread of pollution and localize sources of emissions supports informed
decision-making to develop measures to reduce anthropogenic impact.

Thus, the developed platform becomes an important tool for air quality
management and making environmentally significant decisions. Its implementation
contributes to improving environmental monitoring, increasing the level of
environmental safety and public health. Further development of the platform is
expected in the future, including expansion of functionality, integration of additional
data sources and improvement of forecasting algorithms, which will increase its
efficiency and accuracy of environmental analysis.
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