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Abstract 

One of the most pressing issues of our day-to-day life is air pollution. Global industrialization and urbanization 

are doing havoc on the planet's flora and wildlife, and it's only going to get worse. A polluted air that enters 

our lungs, enters our blood, and then enters our entire body might cause an infinite number of health issues. 

State and federal governments have both undertaken efforts to reduce pollution in the air. In this work, an 

effective method for predicting Delhi, India's air quality index (AQI) is presented. Changes in the city's air 

pollution levels and the measures taken to reduce them have occurred quite lately. It is possible to learn about 

the air we breathe on a daily basis thanks to the Air Quality Index (AQI). It's a way to let people know about 

the dangers of air pollution on their health. Since pollutant concentrations fluctuate hourly, we devised an 

RNN model that relies on Long-Short-Term Memory (LSTM). On the basis of these readings, the AQI is 

computed. Using the suggested LSTM model, we were able to accurately predict hourly air quality. 
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Introduction 

Each of the countless gases and particles in the air around us is so minute that, for the most part, they can't be 

seen by the human eye. When they reach our more vulnerable organs, like the lungs or eyes, these innocuous 

gases, from ground level ozone to particles, can cause major health concerns. Air pollution kills an estimated 

7 million people every year, affecting roughly 90 percent of the world's population. Air pollution is a term 

used to describe a decline in air quality due to an increase in chemical, biological, or physical pollutants. The 

presence of contaminants or an excessively high concentration of specific atmospheric elements is therefore 
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described as air pollution. There are two types of air pollution: those that can be seen and those that cannot. 

[2] 

The worrisome pace of urban air pollution growth in India is a wake-up call. As air quality fails to fulfill 

health-based norms, a large number of cities are entangled in a hazardous web. Cities around the country are 

dealing with soaring levels of particle pollution, while additional contaminants such as nitrogen oxides and 

air toxics have also emerged. [3] Global health organizations rank India as one of the most polluted nations. 

India is home to more than a third of the world's most polluted cities. As a result, Delhi has surpassed all other 

cities in terms of pollution. 

Delhi's growing automotive population is mostly to blame for the city's high levels of air pollution. For the 

past year, Delhi's Department of Transportation has estimated 3.4 million registered automobiles and a 7% 

annual growth rate in the city. This industry contributes two-thirds more pollution to the atmosphere than it 

did in the years 1995-1996. [4] 

Air pollution can be measured using the PM10 standard. PM10 particles are those with a diameter of less than 

10 micrometers (0.0004 inches or one-seventh the width of a human hair). Since the lower respiratory system 

is prone to microscopic particles, it is probable that they will contribute to health difficulties. The annual mean 

PM10 concentration of more than 20 g/m3 raises the risk of cardiac health issues, according to WHO Air 

Quality Guidelines. Toxic effects of PM10 include damage to lung tissue, cancer, and even a shorter lifespan 

than those of other air pollutants. It is more dangerous for children, the elderly and those who already have 

respiratory conditions like COPD, influenza or asthma to breathe in particulate matter. PM10 pollution levels 

in the Indian capital have surpassed the World Health Organization's (WHO) urban air database's PM10 limit 

by a factor of 10 or more, placing Delhi in third place behind Ludhiana and Kanpur. According to a study, 

both indoor and outdoor air pollution in Delhi may be traced back to vehicle emissions and industrial activity. 

 

Air quality measurement 

Using laser-based measurement instruments, chemiluminescence, flame ionization, and other similar 

techniques. They can be found around traffic, in industrial areas and in areas with a lot of traffic. Data collected 

up to this point is summarized in the Air Quality Index (AQI). [7] 

Between March and September, air pollution in Delhi ranges from good (0–50) to satisfactory (51–100), 

moderate (101–200), poor to very poor (201–300), severe (401–500), or hazardous (500+) due to a variety of 

factors including effigies burning during Vijayadashami and firecrackers bursting during Diwali, stubble 

burning, road dust, and automobile pollution [8]. 

 

Air pollution prevention 

Air pollution may be prevented and controlled using below methods 

 Renewable fuel and clean energy production 

Reduce pollutants in the atmosphere by utilizing solar, wind, and geothermal energy. 

 Energy conservation and efficiency 

Clean energy production is essential. In addition, we need to limit our energy use by adopting 

responsible practices and employing more efficient technology. 

 Eco-friendly transportation 

Using electric vehicles and hydrogen vehicles, as well as encouraging carpooling and public 

transportation, might help lower air pollution levels. 

 Green building 
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In order to lower the carbon footprint of a building, green building strives to produce environmentally 

friendly and resource-efficient buildings. 
 

After the epidemic put Delhi under lockdown, pollution levels plummeted, and the air quality index rose to a 

‘satisfactory' rating. [9] On September 29th, 2019, Delhi's air quality index (AQI) dropped to 60, and it was 

deemed "acceptable." Between March 21 and 29, the Real-Time Air Quality Index reported moderate to good 

reductions in PM2.5 values from 165 to 64 mg/m3. [10] The AQI in Delhi often runs from 100 to 300, and 

even higher in the winter months. In terms of air pollution, this was a significant reduction. [11] 

 

The ramifications of poor air quality 

 Effects on Children 

Poor air pollution in Delhi has resulted in lifelong lung damage in more than 2.2 million newborns. 

Pollution has been shown to affect children's health and increase their risk of getting diseases like 

cancer and diabetes, as well as adult-onset problems like Multiple Sclerosis. This is especially true for 

children. Air pollution is particularly harmful to children since they demand more air per kilogram of 

body weight as they grow and develop. As a result of their increased exposure, they spend more time 

outside than previous generations. 

 Effects on adults 

Polluted air has been linked to a host of health problems, including headaches, sore throats, cough, 

fatigue, and lung cancer. [28] [43] As a result of COVID-19's rapid spread, aerosols may serve as viral 

carriers/hosts if particulate matter (pp10) regulation is not effectively implemented. 

 

Reasons for Poor Air Quality: 

 Authorities aren't actively monitoring and reacting to incidents. 

 Lack of political significance 

 Air pollution can be caused by a variety of factors, including emissions from personal automobiles. 

Wood fires, cow dung cake combustion, field fires, and diesel generator exhaust all contribute to 

Delhi's air pollution. While the worst of Delhi's air pollution occurs from November to February, the 

rest of the year is just as polluted. There's a strong odor from the 9 million automobiles, construction 

materials, and garbage being burned in the area. Air quality indexes ranging from zero (good) to a 

potentially deadly 500 on particularly bad days, and today's reading was well beyond that threshold. 

[12] 

 Coal-fired Badarpur Thermal Power Station, completed in 1973, has contributed significantly to 

Delhi's air pollution. Delhi's electric power industry emitted 80 to 90 percent of the city's overall 

pollution as particulate matter. The Badarpur Power Plant was temporarily shut down in November 

2017 to decrease pollution. On February 1st, however, it was reactivated. In light of the factory's 

negative impact on the environment, it was permanently closed as of October 15th, 2018. 

 Particulate matter from wet cooling tower emissions is also a major source of pollution since they are 

frequently utilized in industry and other industries to cool down systems. 

 Kerosene is not used in Delhi and LPG is used in 90% of the homes, while 10% still cook with wood, 

agricultural residue, cow dung, and coal. This is according to (Census India, 2011) [13] 

 The Bhalswa landfill fire has worsened air pollution in Delhi. 

 During the festival of Vijayadashami, effigies are burned and firecrackers are exploded. 

 Since 1986, the burning of agricultural leftovers has had a negative impact on Delhi's air quality. 

During the crop-burning season, government meteorologists estimate that this activity contributes up 

to 45 percent of Delhi's pollution. 
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Review of Literature 

Rural and urban residents alike are at high danger from air pollution, yet air quality monitoring is mainly 

focused on the big cities. This complicates the process of establishing the types and locations of public health 

threats. According to recent studies, biomass cooking is responsible for one-fourth of the country's PM2.5 air 

pollution (Chafe et al., 2014). [14] 

In Delhi and Beijing, there are efforts to enhance air quality. Public transportation vehicles that run on gasoline 

or diesel must be changed to compressed natural gas (CNG) and polluting companies must be shut down a 

decade ago in Delhi (Narain and Krupnick, 2007) [15]. As the number of emissions sources continues to grow, 

these measures have not been successful in reducing pollution for the long term (Kumar et al., 2016) [16] 

Continuous exposure–response functions based on long-term individual exposure measurements (Smith et al. 

2011) [17] and exposure modelling to provide population estimates (Balakrishnan et al. 2013b) [18] have 

made it easier to estimate the health risks associated with acute lower respiratory infections in children in 

recent years (Burnett et al. 2014[19]; Smith et al. 2014a[20]). 

There have been numerous epidemiological studies in developing countries (such as India) since the 1980s 

that have examined the exposure of women and children to HAPs. Research from a wide range of Indian 

investigations has been summarized in a new report (Balakrishnan et al. 2011b) [21,22] 

Vehicle emissions, for example, lead to considerable human exposure in metropolitan areas. Study after study 

has been conducted in Indian cities to determine exposures from various types of specific sources like traffic 

pollution and the people who work with it. These studies have included research on individuals who are 

particularly vulnerable, such as traffic cops and people who commute on the side of the road every day 

(Malhotra et al. 2000[23]; Sumeet Saksena et al. 2003[24]; Sree Devi et al. 2009[25]; Devi et al. 2013[26]) 

In the south-east of France, Sciard et al. (2011) [27] developed the aggregate risk index to quantify the health 

effects of air pollution. When examining the mortality risk associated with concurrent exposure to common 

air pollutants, the ARI provides a convenient tool to analyse the relative contribution of each pollutant to total 

risk. To make risk communication easier, an arbitrary index scale (1-10) with a colour coding scheme was 

created. The ARI, which allows for the evaluation of the cumulative effects of short-term exposure to 

important air contaminants, is built on exposure-response connections and the Relative Risk (RR) of well-

established increasing daily mortality. 

When the AQI rises, the risk of acute and chronic health problems increases, especially in the elderly and 

children (Januszek et al. 2020[28]; Pant et al. 2020) [29] Worldwide levels of these harmful pollutants have 

been significantly lowered as a result of the COVID-19 pandemic confinement (Selvam et al. 2020[30]; Singh 

and Chauhan 2020) [31]. 

 

Objectives 

 Determine if there are any trends in the spikes in Air Pollution levels based on the numerous measured 

metrics at different places in New Delhi 

 Determine the link between the relevant meteorological conditions and the local air pollution levels. 

 

Research Methodology 

When discussing a paper's techniques, you're referring to the methods used during the writing process. 

Additional information on method selection and implementation can be found in the theoretical concepts 
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discussed in this presentation. Secondary sources must be thoroughly reviewed and analyzed in order to use 

analytical and descriptive methodologies to the study. In order to fully develop the textual analysis, it is 

necessary to do a careful reading analysis of a small number of secondary sources. 

 

Result and Discussion 

Air Quality Index and PM10 levels before and after Lockdown are shown in Table 1[35]. 

Phase of Lockdown PM10 levels and AQI 

First three phases 

(March-May 2020) 

The first three phase of the national lockdown, which started on March 

25, led to large declines in air pollution in Delhi. In April 2020, the 

concentration of PM10 fell to 71.7 µg/m3, less than half the concentration 

observed during the same month over the previous three years. 

Fourth Phase 

(May-October 2020) 

The concentration of PM10 rose to 96.4 µg/m3 during the fourth phase 

of the lockdown, which expanded exemptions and permitted interstate 

movement starting May 18. But, shortly after lockdown restrictions were 

eased after May 18, a spike was recorded, and records indicated that 

Delhi’s pollution patterns started climbing again. Delhi’s air pollution 

levels increased by 43 percent in comparison to its best levels of air 

quality during the lockdown. 

Post Lockdown 

(October 2020 onwards) 

To make matter worse, air quality in the Indian capital plummeted to an 

eight-month low on October 17, 2020. The air quality index (AQI) 

crossed 350 at various places, hovering between “very poor” and 

“severe” since then. 

Table 1 

 

Due to the cessation of industrial activity caused by the COVID-19 shutdown, the city's air quality had 

improved. Pollution levels returned to dangerously high levels when temperatures dropped and manufacturers 

and farmers began operations following harvest. Due to the lockdown, air pollution had decreased by half 

from its typical levels for this time of year. However, now that the city is open again, traffic, construction, 

and industry are all ramping up. 

As demand for fuel and natural pollutants fluctuates seasonally, so does the amount of pollution in the air. 

The mix of pollution sources undergoes a drastic shift throughout the winter months when temperatures drop. 

The burning of biomass, mostly for heating, accounts for up to 30 percent of the pollution in the winter months. 

Delhi's high ozone levels increase the city's pollution throughout the summer, endangering the health of the 

city's residents. During the summer, ozone levels that are higher than the recommended limits (up to 2.5 times 

the threshold) are not uncommon. NOx and VOCs will need to be tightly regulated to safeguard the public's 

health. PM2.5 Source apportionment findings for Delhi are shown in the graph below. [31] 
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Fig. 1 PM2.5 Source apportionment results for Delhi 

Source: Here is a summary of the emissions inventory for PM10 and PM2.5 in five key industries. Prepared 

for the Department of Heavy Industry, Ministry of Heavy Industries and Public Enterprises, New Delhi. 
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Table 2: Comparison of national air quality standards with WHO air quality guidelines for selected 

contaminants. 

 

 

There is a large difference between the WHO Interim Target 1 (IT-1) air quality guideline values of 20 g/m3 

and the WHO Air Quality Guidance (AQG) value of 60 g/m3, which indicates that even if Indian national 

criteria are fulfilled, significant residual health consequences may still be present (Table 2). [32] 

Table 3. Policy Measures Undertaken by Union Ministries 

Ministry Initiative  

Ministry of Power A reduction in PM emissions by coal power plants, and 

in energy consumption by energy-intensive industries  

Ministry of Environment Setting emissions standards for the brick manufacturing 

industry and facilitating management of agricultural 

residues to reduce stubble burning 

Ministry of Road Transport and Highways  

Ministry of Petroleum and Natural Gas 

 

Stricter vehicle emissions regulations and upgrading of 

vehicles to more fuel-efficient standards. 

Ministry of Urban Development  Enhancing availability of public transport  

 

To have the greatest influence on airborne particulate matter pollution, a range of businesses must work 

together. In order to better target pollution reduction efforts, several studies have estimated the elements 

responsible for Delhi's PM pollution. Several government programs have been implemented in recent years 

to reduce air pollution. [33] 

Variations in PM10 and PM2.5 emissions inventories in five main industries are summarized in Table 4. 

Sector Variation 

PM 2.5(%) PM 10(%) 

Transport 5.5-19.0 17.9-39.2 

Industries 1.3-18.3 2.3-28.9 

Power Plants 2.5-17.0 3.1-11.0 

Road Dust 35.6-65.9 18.1-37.8 

Construction 3.6-21.0 2.2-8.4 
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The following table shows pollution emissions and PM10 and PM2.5 concentrations. 

Table 5 Sources of Air Pollution 

Pollutant  Source  Conditions  

Particulate matter Traffic  

Summer and Winter Forest Fires 

Wood Smoke 

Infiltrates Indoors 

Ultrafine particulate matter  

(< 0.1µm in diameter)  

Diesel Traffic  Close to busy roads 

Ozone Secondary to aero-chemical reaction to 

nitrogen oxides and volatile organic 

compounds 

Summer afternoons; 

heat and sunshine  

Nitrogen dioxide  Traffic  Close to busy roads 

Carbon monoxide  Traffic  Close to busy roads 

Sulfur dioxide Industrial plants-combustion and  refining of 

coal, oil and metal containing ores  

Close to industrial 

sources 

Gasoline, although sulfur content has recently 

been reduced  

 

We can identify many pollutants and their sources with the aid of the preceding table. Moreover, what is the 

pollutant's state in various conditions. [34] 

 

Conclusion 

Efforts to reduce air pollution are being reflected in the measurements. To be sure, additional work must be 

done in order to lower pollution levels even more in the future. Expanding the scope and scope of existing 

measures is necessary. Only the government's efforts will not suffice. To have a real impact on pollution 

reduction, the involvement of the general public is essential. Public transportation must be encouraged. Metro 

rail ridership may be boosted by placing sufficient feeder buses at Metro stations and running them at the 

necessary frequency. Inspections of Pollution Under Control Certificates should be performed more 

frequently by city officials to ensure that emissions from autos are under permissible limits. People need to 

be educated to put their cars in park mode at traffic intersections so that they don't cause an accident. Everyone 

who has influence over environmental change must do their part to safeguard public health by keeping an eye 

on anything that has an impact. 
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