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Abstract - Air pollution is a pressing environmental and 

public health issue, particularly in rapidly urbanizing 

countries like India. With growing industrialization, 

vehicular emissions, and urban development, Indian cities 

have seen a significant decline in air quality over the past 

few decades. This research focuses on an exploratory 

analysis of air quality across different regions of India 

using data visualization techniques in Tableau. The 

primary dataset, collected from Kaggle, comprises over 

430,000 records detailing air pollutant levels—including 

SO₂, NO₂, RSPM, SPM, and PM2.5—collected across 

various Indian states from different locations and 

monitoring stations. 

The aim of this study is to uncover spatial and 

temporal trends in air pollution, identify critically polluted 

regions, and provide actionable insights through 

interactive dashboards. The dataset includes parameters 

such as station codes, sampling dates, pollutant 

concentrations, location types (residential, industrial, etc.), 

and agency information, which are leveraged to perform 

in-depth visual analytics. Tableau’s powerful capabilities 

are utilized to generate state-wise pollution heatmaps, 

pollutant trend graphs over years, and comparisons 

between residential and industrial zones. 

The findings reveal seasonal fluctuations in pollutant 

levels, with urban and industrial locations exhibiting 

higher concentrations of harmful gases. States such as 

Delhi, Uttar Pradesh, Maharashtra, and West Bengal 

consistently report elevated levels of pollutants, raising 

concerns about air quality regulation and the need for 

sustainable development practices. Additionally, the 

analysis shows that PM2.5 data is relatively sparse, 

indicating challenges in monitoring finer particulate 

matter. 

This study serves as a foundational tool for 

policymakers, environmentalists, and researchers to 

understand air quality dynamics in India and to advocate 

for data-driven environmental interventions. The 

integration of Tableau not only facilitates clearer 

comprehension but also empowers stakeholders with 

interactive tools for monitoring and planning. 

Keywords: Tableau, Air Quality, Exploratory Analysis, Air 

pollution, Vehicular emissions. 

I. INTRODUCTION 

Literature Survey 

Air pollution has become a major environmental and 

public health issue in India, affecting millions of people across 

urban and rural areas. The role of data analytics in air quality 

monitoring has been increasingly recognized due to its ability 

to provide real-time insights, predictive modeling, and 

actionable intelligence. 

Tableau, as a data visualization tool, enables the 

interactive representation of air quality data, allowing 

policymakers and researchers to analyze trends, detect 

pollution hotspots, and evaluate the effectiveness of regulatory 

measures.[1] 

The use of big data analytics in air quality monitoring has 

proven effective in identifying pollution sources and 

predicting air quality index (AQI) variations across different 

regions. Advanced analytics and machine learning models 

have been integrated with Tableau to improve forecasting 

accuracy.[2] 

This research focuses on analyzing air pollution levels 

across major cities in India using Tableau. The study utilizes 

real-time and historical data to assess pollution patterns and 

their correlation with meteorological factors such as 

temperature, humidity, and wind speed.[3] 

A dataset containing air quality data from multiple 

locations in India was collected, pre-processed, and visualized 

using Tableau. Key performance metrics such as AQI, PM2.5, 

PM10, NO2, and SO2 levels were analyzed to understand 

spatial and temporal pollution trends.[4] 

Data visualization plays a crucial role in air pollution 

analysis by making complex datasets more accessible to 

policymakers, environmentalists, and the public. Interactive 

dashboards help in quick decision-making by displaying 

pollution severity, sources, and potential mitigation strategies 

in an easy-to-understand format.[5] 
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Studies indicate that air quality deteriorates significantly 

during winter months due to factors such as temperature 

inversion, increased vehicular emissions, and crop residue 

burning. This seasonal variation is effectively captured 

through time-series analysis in Tableau, enabling the 

development of targeted pollution control measures.[6] 

Accurate air pollution data is crucial for implementing 

effective policy decisions. Tableau dashboards help in 

bridging the gap between raw data and actionable insights, 

ensuring that pollution control initiatives are data-driven and 

evidence-based.[7] 

For cities like Delhi, Mumbai, Kolkata, and Chennai, the 

application of machine learning algorithms in Tableau has 

enhanced predictive analysis, allowing for better forecasting 

of pollution levels and necessary interventions.[8] 

The impact of air pollution on public health has been 

widely studied, highlighting respiratory diseases, 

cardiovascular issues, and reduced life expectancy. By 

integrating health data with air quality datasets, Tableau 

allows for a comprehensive assessment of pollution-related 

health risks and their mitigation strategies.[9] 

During major pollution events, such as Diwali or crop-

burning seasons, real-time Tableau dashboards provide instant 

updates, enabling authorities to take swift action in controlling 

emissions and minimizing exposure risks for vulnerable 

populations.[10] 

II. MATERIAL & METHODS 

The Air Quality dataset from Kaggle provides a detailed 

collection of environmental data across various Indian states 

and cities. The dataset consists of more than 430,000 entries 

spanning several years, containing observations about 

pollutant levels recorded from different monitoring stations 

throughout the country. The dataset is ideal for data 

visualization and pattern identification using tools like 

Tableau, enabling users to discover pollution trends, compare 

city-wise air quality, and evaluate the severity of various 

pollutants. 

In Tableau, this dataset supports interactive dashboards, 

allowing users to: 

 Track the variation of pollutants over time 

 Analyze differences between locations (residential, 

industrial, etc.) 

 Assess the intensity of harmful gases across geographical 

zones 

 Compare overall pollution severity among Indian states 

and union territories 

This exploratory study uses the dataset to understand how 

pollutant levels—SO₂, NO₂, RSPM, SPM, and PM2.5—vary 

by region and time. Tableau's capabilities were harnessed to 

generate: 

 Line charts for pollutant trends across months and years 

 Bar graphs to compare cities or state averages 

 Heatmaps indicating severity in regions 

 Donut and pie charts to reflect distribution among 

pollutant types 

Attributes Table 

Attribute  

Description  

state  The Indian state where the air 

quality was recorded  

location  The specific city or town in the 

state  

sampling_date  The date the data was collected  

so2  Concentration of Sulfur Dioxide  

no2  Concentration of Nitrogen 

Dioxide  

rspm  Respirable Suspended 

Particulate Matter  

spm  Suspended Particulate Matter  

pm2_5  Particulate Matter under 2.5 

microns (in select entries)  

type  Location type (e.g., Industrial, 

Residential)  

agency  Organization collecting the data  

location_monitori

ng_station  

The specific station ID for 

reference  

Data visualization of air quality is highly beneficial for a 

wide range of stakeholders, particularly those involved in 

environmental regulation, urban planning, and public health 

management. Through visual representations of pollution 

trends, seasonal variations, and location-specific severity, 

stakeholders can make informed and timely decisions. The 

following are the primary beneficiaries of this analysis: 

1. Government Authorities 

 Use the visualizations to monitor pollution levels across 

different states and implement targeted interventions. 

 Formulate region-specific environmental policies and 

conduct awareness campaigns. 

2. Environmental Agencies (e.g., CPCB, SPCBs) 

 Assess the effectiveness of pollution control measures 

and regulatory frameworks. 

 Identify high-risk industrial zones or urban hotspots that 

require immediate attention. 
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3. Urban Planners and City Officials 

 Integrate air quality data into infrastructure development 

plans. 

 Design greener and cleaner public spaces with reduced 

pollutant exposure. 

4. Healthcare Institutions 

 Track environmental factors contributing to respiratory 

and cardiovascular illnesses. 

 Advise patients in pollution-heavy zones and promote 

preventive healthcare practices. 

5. Academic Researchers and Analysts 

 Conduct scientific studies on the effects of pollutants 

over time. 

 Compare Indian trends with global air quality 

benchmarks for publication or policy recommendation. 

6. General Public 

 Understand the air quality in their locality and take 

appropriate precautions. 

III. DATA VISUALIZATION 

To better understand the variations in air quality across 

India, several visualizations were created using Tableau. 

These visualizations help reveal trends, identify pollution 

hotspots, compare regional air quality, and evaluate the 

intensity of various pollutants over time. 

The following types of visualizations were designed: 

 

One of the key visualizations in this study is a statewise 

pollutant concentration map that highlights the most dominant 

air pollutant in each Indian state. This map provides a clear 

geographic snapshot of which pollutants are most prevalent in 

specific regions. Maharashtra records the highest Suspended 

Particulate Matter (SPM) concentration. 

 

This visualization presents city-level air quality data 

across India, highlighting key pollution hotspots. Cities like 

Byrnihat, Garjoulie, and Jamshedpur show high SO₂ 

emissions, while Howrah, Badlapur, and Dombivli report 

elevated NO₂ levels. Additionally, Delhi, Kanpur, and 

Ludhiana exhibit the highest RSPM concentrations, and Delhi, 

Kanpur, and Agra lead in SPM. The map provides a clear view 

of urban centers most affected by air pollution and supports 

the need for targeted mitigation efforts in these cities. 
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This visualization compares the average concentrations of 

SO₂ and NO₂ across Indian states. The chart indicates that 

Uttarakhand, Jharkhand, and Sikkim report the highest SO₂ 

levels, reflecting elevated industrial and thermal power 

activity. In contrast, West Bengal, Delhi, and Jharkhand show 

the highest NO₂ concentrations, suggesting heavy vehicular 

emissions and dense urban development. The statewise 

comparison offers a clear perspective on regional differences 

in gaseous pollutants and highlights priority areas for pollution 

control. 

 

This visualization illustrates the average SO₂ and NO₂ 

concentrations across major Indian cities. Byrnihat, Garjoulie, 

and Jamshedpur rank highest in SO₂ levels, suggesting the 

influence of industrial operations and power generation in 

these regions. On the NO₂ side, Howrah, Badlapur, Dombivli, 

and Kolkata lead, reflecting dense traffic and urban emissions. 

The chart highlights how certain cities are disproportionately 

affected by specific pollutants, emphasizing the need for 

tailored pollution control strategies at the municipal level. 

 

This heatmap displays the annual SO₂ emission levels 

across Indian states from 2008 to 2015. The data reveals 

significant fluctuations in emission patterns over time. States 

like Maharashtra, Jharkhand, and Telangana show sharp 

spikes in SO₂ levels in specific years, with Maharashtra 

recording an exceptionally high value in 2012. In contrast, 

many northeastern and southern states maintain consistently 

low levels throughout the period. This year-wise visualization 

is crucial for tracking long-term emission trends and assessing 

the effectiveness of air quality policies over time. 

 

This heatmap represents annual NO₂ concentration levels 

across Indian states from 2008 to 2015. The data reveals that 

states such as Delhi, West Bengal, and Maharashtra 

consistently report high NO₂ emissions over multiple years, 

indicating sustained urban traffic and industrial activity. 

Notably, Telangana shows a sharp increase in 2012, and 

Himachal Pradesh records exceptionally high values in 2011 

and 2012. These trends underline the growing urbanization 

and pollution pressure in key regions, highlighting the 

importance of long-term monitoring and emission control 

strategies. 
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This visualization compares average levels of Respirable 

Suspended Particulate Matter (RSPM) and Suspended 

Particulate Matter (SPM) across Indian states. Uttar Pradesh 

and Maharashtra top the chart for RSPM, indicating high 

levels of fine particulate pollution, while Maharashtra also 

ranks highest in SPM, followed by Uttar Pradesh, Rajasthan, 

and Punjab. These high values suggest a significant burden 

from traffic emissions, construction dust, and industrial 

activity. The chart provides a clear ranking of states based on 

particulate pollution, helping prioritize regions for targeted air 

quality interventions. 

 

This visualization ranks cities based on their average 

levels of Respirable Suspended Particulate Matter (RSPM) 

and Suspended Particulate Matter (SPM). Delhi, Kanpur, and 

Ludhiana lead in RSPM concentrations, indicating severe air 

quality concerns linked to traffic emissions and industrial 

zones. Similarly, Delhi, Kanpur, and Agra report the highest 

SPM levels, reinforcing their status as high-risk urban areas 

for particulate pollution. 

IV. DISCUSSIONS SURVEY 

The analysis of air quality data across India reveals 

critical insights into the spatial and temporal distribution of 

major pollutants, including SO₂, NO₂, RSPM, and SPM. Using 

Tableau visualizations, this study effectively identifies 

pollution hotspots, tracks long-term trends, and highlights the 

disparities in air quality between states, cities, and area types. 

One of the most prominent findings is the consistently 

high particulate matter concentration in states like Uttar 

Pradesh and Maharashtra, and cities such as Delhi, Kanpur, 

and Ludhiana. These regions not only reported the highest 

RSPM and SPM levels but also showed alarming year-wise 

trends that suggest ongoing deterioration in air quality. The 

presence of industrial clusters, high vehicular density, and 

poor urban planning are likely contributing factors. 

Gaseous pollutants such as SO₂ and NO₂ were notably 

higher in industrial belts and densely populated cities. States 

like West Bengal, Jharkhand, and Delhi exhibited sustained 

high NO₂ concentrations, indicating the long-term impact of 

traffic congestion and combustion-based industrial activities. 

Similarly, cities such as Byrnihat, Jamshedpur, and Howrah 

showed the highest citywise SO₂ and NO₂ levels, underscoring 

the role of industrial emissions and outdated fuel usage. 

The year-wise heatmaps further emphasized that while 

some states demonstrated temporary improvements in 

pollutant levels, many others experienced recurring peaks, 

particularly in winter months. Seasonal spikes in SO₂ and NO₂ 

were observed in several northern states, suggesting a 

correlation with climatic conditions, crop burning, and lower 

atmospheric dispersion during colder periods. 

The area-type analysis also revealed a clear pattern: 

industrial zones consistently showed the highest pollutant 

concentrations, followed by mixed and urban areas. This 

supports the conclusion that industrial emissions remain a key 

contributor to ambient air pollution in India. 

Collectively, these findings highlight the urgent need for 

state and city-level action plans, including stricter emissions 

control, transition to cleaner fuels, improved waste 

management, and enhanced public awareness. The ability to 

visualize and interpret this data through Tableau not only 

enhances understanding but also empowers policymakers to 

implement data-driven, location-specific environmental 

strategies. 

V. CONCLUSION 

This project provided a comprehensive exploratory 

analysis of India’s air quality using Tableau, focusing on key 

pollutants such as SO₂, NO₂, RSPM, and SPM. Through 

statewise, citywise, and yearwise visualizations, the study 

successfully identified pollution hotspots, seasonal patterns, 

and regional disparities. States like Uttar Pradesh and 

Maharashtra, along with cities such as Delhi and Kanpur, 

consistently showed high levels of particulate matter, while 

industrial and densely populated zones recorded elevated 

gaseous pollutant concentrations. 

The use of Tableau allowed for intuitive and interactive 

data exploration, helping to uncover trends that are critical for 

public health and environmental policy. The findings highlight 

the urgent need for targeted air quality management strategies, 

especially in urban and industrial regions. This study 

demonstrates how visual analytics can play a key role in 
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supporting data-driven decisions for environmental 

monitoring, awareness, and long-term pollution control 

efforts. 
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