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ABSTRACT

The Air Quality vs Respiratory Illness Trend Comparison system is a data
analytics and visualization platform designed to study the relationship between air-
quality conditions and aggregate respiratory illness trends. Air pollution is influenced
by pollutants such as particulate matter, nitrogen dioxide, sulfur dioxide, ozone, and
carbon monoxide. Monitoring these environmental indicators alongside respiratory-
health data can help researchers and public-health teams understand patterns that may
require further investigation.

The proposed system collects air-quality information such as PM2.5, PM10, NO2, SO-,
CO, ozone, Air Quality Index (AQI), and measurement date and location. It also uses
appropriately aggregated and de-identified respiratory-health information such as
reported respiratory cases, hospital visits, or outpatient counts. The system processes
these datasets and aligns them by location and time period for comparison.

The dashboard presents the analyzed information through interactive charts, graphs,
maps, tables, and Key Performance Indicators (KPIs). Users can compare air-quality
measurements with respiratory illness trends across different months, seasons,
locations, or other approved categories. Filters allow researchers and administrators to
select specific pollutants, regions, time periods, and health indicators.

The system can identify correlations, trends, and changes between environmental
conditions and respiratory-health indicators. For example, users may observe whether
periods with higher particulate pollution coincide with increased aggregate respiratory
visits. However, observed relationships are presented as analytical associations rather
than proof that air pollution directly caused a specific illness or individual health
outcome.

Overall, the Air Quality vs Respiratory Illness Trend Comparison system provides
a centralized platform for combining environmental and public-health data. It can
support research, environmental monitoring, public-health planning, and awareness
activities. Future enhancements can include real-time air-quality feeds, advanced
statistical analysis, predictive modeling, geographic risk visualization, anomaly
detection, and integration with additional environmental and health datasets.

I. INTRODUCTION

Air quality is an important environmental factor that can affect population health.
Urbanization, industrial activities, vehicle emissions, construction, seasonal
conditions, and other factors can contribute to air pollution. Pollutants such as
particulate matter and gases can vary significantly across locations and time periods,
making continuous monitoring important.

Respiratory illnesses include a wide range of conditions affecting the respiratory
system. Healthcare organizations and public-health authorities collect information
about respiratory-related visits, admissions, and reported cases. When these health
indicators are analyzed together with environmental information, researchers can
investigate whether particular periods or locations show notable patterns.

Traditional environmental and healthcare monitoring systems often maintain air-
quality and health information separately. Environmental agencies may maintain
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pollutant measurements, while hospitals and public-health organizations maintain
health records. Combining these datasets can require considerable data preparation
and careful attention to privacy and data quality.

The Air Quality vs Respiratory Illness Trend Comparison system provides an
interactive platform for comparing environmental and aggregate respiratory-health
trends. It can display pollutant levels alongside respiratory case counts using
synchronized charts, maps, and tables. Users can examine patterns across different
locations and time periods.

The main objective of the system is to support data-driven environmental and
public-health research. It does not diagnose individuals or determine whether a
particular person's illness was caused by pollution. Instead, it provides aggregate
analytical evidence that can help qualified researchers and public-health professionals
investigate broader population-level patterns.

II. LITERATURE SURVEY

Air-quality monitoring systems have traditionally focused on collecting measurements
from environmental monitoring stations. Sensors and monitoring networks can
measure pollutants such as particulate matter, nitrogen dioxide, sulfur dioxide, carbon
monoxide, and ozone. These measurements are commonly used to calculate or report
air-quality indicators and monitor environmental conditions.

Public-health surveillance systems collect information about diseases, hospital visits,
outpatient encounters, and other health indicators. Respiratory illness surveillance can
provide information about changes in respiratory-related cases over time. However,
health datasets are often maintained separately from environmental monitoring
systems.

Previous environmental-health research has investigated associations between air
pollution and respiratory health outcomes. Researchers have examined pollutants such
as PM2.5 and PMI10 in relation to respiratory symptoms, hospital visits, and other
population-level indicators. Such studies often use statistical methods to examine
associations while accounting for factors such as seasonality, weather, demographics,
and other potential confounding variables.

Data visualization and Geographic Information Systems (GIS) are increasingly used
to analyze environmental-health relationships. Maps can display spatial differences in
pollution levels, while line charts can compare environmental measurements and
health indicators over time. Interactive dashboards allow researchers to filter locations,
pollutants, and time periods.

Statistical and machine-learning methods have also been applied to environmental-
health analysis. Correlation analysis, regression techniques, time-series models, and
other analytical approaches can be used to investigate relationships between
environmental conditions and health outcomes. However, these models require high-
quality data and careful interpretation because correlation alone does not establish
causation.

Existing research demonstrates the value of combining environmental and health
information for population-level analysis. However, data integration, privacy, missing
information, inconsistent time intervals, geographic differences, and confounding
factors remain important challenges. The proposed Air Quality vs Respiratory
Illness Trend Comparison system combines data integration, trend comparison,
visualization, statistical analysis, and responsible interpretation in a centralized
platform.

II1. SYSTEM ANALYSIS
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The Air Quality vs Respiratory Illness Trend Comparison system is designed to
analyze aggregate environmental and respiratory-health trends across selected
locations and time periods. The system collects air-quality information such as PM2.5,
PM10, NO, SO., CO, ozone, AQI, date, and monitoring location. It also imports
appropriately aggregated and de-identified respiratory-health indicators from
authorized healthcare or public-health sources. A data-ingestion module collects
information from environmental sensors, public datasets, hospital reports, or approved
databases. The preprocessing module validates records, handles missing values,
removes duplicates, and standardizes dates and locations. The system aligns
environmental and health data using common geographic and time dimensions. A KPI
engine calculates pollutant averages, AQI levels, respiratory case counts, and
percentage changes. A trend-analysis engine compares changes in air quality with
changes in aggregate respiratory indicators. A statistical-analysis module can
calculate correlations and other approved measures while considering limitations. The
visualization layer presents results through charts, maps, tables, and KPI cards.
Interactive filters allow users to select pollutants, locations, and reporting periods. The
dashboard highlights notable patterns for further research rather than claiming direct
causation. Finally, authorized researchers and public-health teams can generate
reports for environmental-health analysis.
Existing System
Existing air-quality monitoring and respiratory-health reporting systems are generally
maintained as separate systems. Environmental monitoring platforms collect pollutant
measurements from sensors and monitoring stations. Healthcare organizations
maintain information about respiratory-related visits, admissions, and reported cases
in separate databases. Researchers may need to obtain datasets from different
organizations before performing combined analysis. The datasets may use different
geographic boundaries, measurement frequencies, date formats, and data definitions.
Combining the information manually can require considerable preprocessing and
data-cleaning effort. Traditional reports may show air-quality conditions without
displaying corresponding health indicators. Similarly, healthcare reports may present
respiratory trends without environmental measurements. Static reports provide limited
interactive comparison between pollution and health trends. Historical analysis may
require researchers to combine multiple datasets manually. Missing measurements
and inconsistent reporting periods can further complicate analysis. Existing systems
therefore provide useful environmental and health information but may lack a
centralized interactive platform for comparing both datasets together.
Disadvantages of Existing System

e Air-quality and health data are often stored separately.

e Manual data integration can be time-consuming.

o Different datasets may use inconsistent formats.

e Geographic boundaries may not match.

e Measurement periods may differ between datasets.

e Missing data can affect analysis.

o Limited interactive visualization.

o Difficult to compare multiple pollutants with health trends.

o Historical analysis may require several datasets.

o Limited centralized environmental-health reporting.

e Correlation analysis may require separate analytical tools.

o Static reports may not provide flexible filtering.
Proposed System
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The proposed Air Quality vs Respiratory Illness Trend Comparison system
provides a centralized platform for comparing environmental conditions with
aggregate respiratory-health indicators. The system collects air-quality information
from environmental monitoring stations, public datasets, sensors, or approved APIs. It
also imports appropriately aggregated and de-identified respiratory-health information
from authorized healthcare or public-health sources. A preprocessing layer validates,
cleans, and standardizes the datasets before analysis. The system aligns environmental
and health information according to common time periods and geographic areas. A
KPI engine calculates AQI values, pollutant averages, respiratory case counts, and
percentage changes. A trend-analysis engine compares environmental and respiratory-
health trends across different periods. A statistical-analysis module can calculate
correlations and other measures to identify possible associations. The visualization
engine presents the results through line charts, bar charts, maps, tables, and KPI cards.
Users can filter the dashboard by location, pollutant, date, season, and health indicator.
The system highlights notable aggregate patterns for further scientific investigation.
Finally, authorized users can generate analytical reports while clearly distinguishing
association from causation.
Advantages of Proposed System

o Combines environmental and health datasets in one platform.

e Provides centralized air-quality and health trend analysis.

e Supports multiple pollutant indicators.

o Enables time-based comparison.

e Provides location-based analysis.

e Calculates important aggregate KPlIs.

e Provides interactive charts and maps.

e Supports statistical correlation analysis.

e Reduces manual data-comparison effort.

o Helps identify notable population-level patterns.

e Supports environmental and public-health research.

e Provides reports for further investigation.
IV. METHODOLOGY
The methodology begins by collecting air-quality data from authorized monitoring
stations, sensors, public datasets, or supported APIs. Respiratory-health information is
collected from approved healthcare or public-health sources in appropriately
aggregated and de-identified form. The data-ingestion module imports both datasets
into the analytics platform. The preprocessing module validates records, handles
missing values, removes duplicates, and standardizes dates, locations, and
measurement units. Environmental measurements are organized according to
pollutant, monitoring location, and time period. Health indicators are organized
according to approved geographic and temporal categories. The integration module
aligns the environmental and health datasets using common locations and reporting
periods. A KPI engine calculates AQI, pollutant averages, respiratory case counts, and
percentage changes. A trend-analysis module compares environmental conditions
with respiratory-health trends over time. A statistical-analysis module can calculate
correlations and other appropriate measures while accounting for analytical
limitations. The visualization engine converts the results into charts, graphs, maps,
tables, and KPI cards. Users can apply filters to explore selected pollutants, locations,
and periods. Finally, the system generates reports that support research and public-
health planning while avoiding unsupported claims of individual-level causation.
SYSTEM ARCHITECTURE
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The Air Quality vs Respiratory Illness Trend Comparison system consists of several
interconnected layers for securely collecting, processing, integrating, analyzing, and
visualizing environmental and public-health data. The User Interface provides
authorized researchers and public-health users with access to dashboards, filters,
visualizations, and reports. The Environmental Data Ingestion Layer collects pollutant
information from monitoring stations, sensors, public datasets, and approved APIs.
The Health Data Ingestion Layer collects appropriately aggregated and de-identified
respiratory-health indicators from authorized healthcare or public-health sources. The
Data Validation and Privacy Layer validates records, handles missing information,
and applies appropriate privacy and access controls. The Data Transformation Layer
standardizes units, dates, geographic areas, and reporting periods. The Integrated
Environmental-Health Data Store maintains structured datasets for approved analysis.
The KPI Calculation Engine calculates pollutant averages, AQI, respiratory case
counts, and percentage changes. The Trend and Statistical Analysis Engine compares
environmental and health trends and calculates appropriate association measures. The
Visualization Engine generates charts, maps, tables, and KPI cards. The Filter and
Comparison Module allows users to explore selected locations, pollutants, and time
periods. The Reporting Module generates authorized environmental-health analysis
reports. Finally, the Air Quality vs Respiratory Illness Dashboard presents aggregate

insights for research and public-health planning.

Air Quality vs Respiratory Illness Trend Comparison “Clean Air Today,
System Architecture Healthier Tomorrows”
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« KPI Calculation (AQI average pollutant levels, « Interactive dashboards « Generate analytical reports (PDF/Excel)

Anomaly Detection (optional) « KPIcards « Exportvisualizations
Location-wise and season-wise analysis « Filters (date range, location, pollutant, age group, etc) « Share insights with authorized users

4

respiratory case counts, % change) « Line charts (air quality vs respiratory cases) « Custom reports for researchers and authorities
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Date City AQ PM25 (yg/m’) Respiratory Cases Change (%) 4l Respiratory cases tend to increase when PM2.5 and AQl evels are high
Dec 10,2024 Dethi 178 82 2140 A2 Highest number of respiratory cases observed in Delh, followed by Mumbai.
g Y
Dec 10,2024 Mumbai 56 1320 A 18% (@ #iraualtyimproves duing the summer morihs,withlowerrespiatry cases
Dec 10, 2024 Bangalore 98 42 980 A 128 }“ Adults (31-50) show the highest number of respiratory illness cases.
Dec 10,2024 Hyderabad 86 38 760 A 109 Strong positive correlation (r = 0.78) between PM2.5 levels and respiratory cases.
Dec 10, 2024 Chennai 72 28 520 A 6%

o Improving air quality can contribute to better respiratory health.

ﬂ AirHealth Insight  Data for Cleaner Air. Healthier Lives Last Updated: Dec 10,2024 | Source: OpenAQ, CPCB, Health Department (Aggregated Data) &, Download Report

VI. CONCLUSION

The Air Quality vs Respiratory Illness Trend Comparison system provides an
effective platform for analyzing environmental and public-health trends together. The
system combines air-quality information such as AQI, PM2.5, PM10, NO:, SO, CO,
and ozone with appropriately aggregated respiratory-health indicators to provide a
broader view of environmental-health patterns.

By using data integration, preprocessing, statistical analysis, trend analysis, and data
visualization, the system converts complex environmental and health datasets into
understandable insights. Researchers and public-health teams can compare pollutant
levels with respiratory illness trends across different locations and time periods using
interactive charts, graphs, maps, and KPI indicators.

The dashboard can help identify periods and locations where poor air-quality
conditions occur alongside increased respiratory-health indicators. Such observations
can support further research, environmental monitoring, public-health planning, and
awareness activities. The system also reduces the effort required to manually combine
and compare environmental and healthcare datasets.

Overall, the Air Quality vs Respiratory Illness Trend Comparison system supports
data-driven environmental and public-health analysis. Future enhancements can
include real-time air-quality monitoring, advanced time-series analysis, predictive
modeling, geographic risk mapping, anomaly detection, weather-data integration, and
automated public-health reports.

The results should be interpreted carefully because an observed correlation does not
necessarily prove that air pollution directly caused a specific illness. Factors such as
weather, seasonality, infections, smoking, occupational exposure, population
characteristics, and healthcare access can influence respiratory-health trends.
Therefore, the system should be used as an analytical and research-support tool, with
conclusions reviewed by qualified environmental and public-health professionals.
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