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UrbanEmissions (UEinfo) was founded in 2007 with the vision to be a repository
of information, research, and analysis related to air pollution. UEinfo has four
objectives: (1) sharing knowledge on air pollution (2) science-based air quality
analysis (3) advocacy and awareness raising on air quality management and
(4) building partnerships among local, national, and international airheads.

All our publications are accessible @ www.urbanemissions.info/publications

All the doodles are made using the open software @ www.excalidraw.com
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Executive Summary 
 

Air Quality Index (AQI) is an important tool for communicating the quality of air 
pollution levels as health-related alerts. India adopted a methodology in 2014 and 
started to release AQI daily bulletins from 2015. In this working paper, we 
summarized the data released between 2015 and 2023.  

All the accessible data as PDF reports from CPCB portal are formatted by city and 
is available @ www.urbanemissions.info. Key messages from the analysis are: 

• The number of unique cities used to report AQI in the bulletins increased 12-
fold between 2015 and 2023 (from 22 to 271). 

• The number of stations used to report AQI in the bulletins increased 15-fold 
between 2015 and 2023 (from 31 to 469). 

• The average number of stations per unique city increased from 1.4 in 2015 
to 1.7 in 2023 – an overall 20% increase. 

• While the number of cities and overall monitoring capacity increased in the 
cities between 2015 and 2023, most (80% in 2023) only have one monitoring 
station. 

• In 2023, only 15 cities are operating more than 5 stations to calculate a 
representative AQI value for the city. 

• A minimum of 5 stations is a representative sample size for any city, 
allowing to cover one location each at residential, commercial, industrial, 
roadside, and background sites. CPCB guidelines suggests 4.  

http://www.urbanemissions.info/


• Overall air quality in India shuttles between moderate and satisfactory 
categories. 

• The winter months (December to February) continue to be worse than the 
summer/monsoonal months (June to September) for most of the Northern 
cities. 

• Between 2015 and 2023, the number of days reporting PM2.5 as the 
conditional pollutant is decreasing, against an equivalent increase in 
reporting PM10 as the conditional pollutant. 

• There is a no clear increasing or decreasing trend in the share of gaseous 
pollutants being reported as the conditional pollutant across India. Ozone 
and CO had constant presence over the years (mostly summers) in the 
cities. 

• Across India, the share of these alerts has been consistent for Satisfactory, 
Moderate, and Poor categories, a doubling in the share of Good days, and 
fewer Very-Poor and Severe days reported at the end of 2023. 
 
 
 
 
 

Overall, monitoring and reporting capacity 
increased between 2015 & 2023.  

Now, the focus should be on increasing the 
number of stations per city to at least 4, by 2025. 

 



1.  What is Air Quality Index? 

 

Air pollution includes, 

• aerosols and gaseous components, each with proven effects on our health 
at various degrees of exposure rates. 

• some pollutants that can lead to an immediate response like carbon 
monoxide (CO) and Ozone (O3) compared to other pollutants that can 
lead to chronic impacts. 

• different temporal standards based on their respective importance for 
short-term and chronic exposure impacts. For example: 8-hourly for CO 
and O3 and 24-hourly for other pollutants. 

• aerosol concentrations as mass fractions (g/m3) and gaseous 
concentrations as volumetric fractions (ppm) in a unit volume of air. 

 

AQI unifies all this complicated science of pollution composition, exposure rates-
based health severity, ambient standards, measurements, and standard 
protocols, into simple colour coded bins for everyone to see how good or bad or 
severe the pollution levels are.  

This is part of a pollution-health alert system for managing personal air pollution 
exposure levels. If this information is provided to the public in a forecast mode 
(say 2-3 days in advance), it can lead to reducing some exposure rates by 
planning outdoor activities. 



2.  Data Source & Scope 

 

All the data and analysis presented in this working paper is extracted from the 
official daily air quality index (AQI) bulletins issued by the Central Pollution Control 
Board (CPCB), New Delhi, India, between 2015 and 2023. 

The daily bulletins include the following information: 

1. City name. 
2. AQI value and category of the day. 
3. Conditional pollutant of the day. AQI is calculated for all the criteria 

pollutants in the methodology and the value of only 1 or 2 of the pollutants 
is used to designate as AQI of the day. 

4. Number of stations used to calculate the AQI of the day. 

Since, the database doesn’t include data on the absolute concentrations of the 
pollutant(s) defining the AQI of the day or of the other pollutant(s), all the analysis 
in this working paper is based only on the reported AQI values. 

Scope of this working paper is the following: To understand, 

1. the evolution of the monitoring network in India 
2. the change in the AQI values across India, states, and the cities and 
3. the importance of various pollutants defining the AQI. 

A library of python scripts used to tabulate the data from PDF bulletins is available 
here www.github.com/urbanemissions  

 

http://www.github.com/urbanemissions


3. India’s Air Quality Index Methodology 
 

India’s AQI methodology was approved in 2014 and the online AQI bulletin started 
disseminating the data from 2015.  

Equation to calculate AQI is the following: 

 

This equation is applied by all the countries with an approved methodology, with 
breakpoints based on their respective national ambient standards. An MS Excel-
based calculator is available @ www.urbanemissions.info/tools/  which allows the 
user to calculate AQI using approved methodologies for seven countries and 
provides an inter-comparison for one-time data or for a long-series of data. 

The breakpoints designated for India’s AQI methodology are the following: 

 

 

http://www.urbanemissions.info/tools/


4.  India’s Ambient Monitoring Capacity 
 

AQI daily bulletin is based on ambient data collected from 500+ continuous and 
900+ manual stations network across the country. The network capacity increased 
3-4 times since 2019 (announcement of the National Clean Air Programme - 
NCAP). 

• Continuous monitoring stations report data at 15-minute intervals and the 
data is posted on the CPCB portal in real time.  

• Manual monitoring stations are required to report daily averages of select 
pollutants for at least 103 days in a year. 

  
 

The number of unique cities used to report AQI in the bulletins increased 10-fold 
between 2015 and 2023. 

 



The number of stations used to report AQI in the bulletins increased 15-fold 
between 2015 and 2023. 

 
 

The average number of stations per unique city increased from 1.4 in 2015 to 1.7 in 
2023 – an overall 20% increase. 

 
 

While the number of cities and overall monitoring capacity increased in the cities 
between 2015 and 2023, most (80% in 2023) only have one monitoring station. 

 



In 2023, only metropolitan and some Tier-1 cities, reported more than 5 stations – 
which is a representative sample size for any city, allowing to cover one location 
each at residential, commercial, industrial, roadside, and background sites. These 
15 cities are – Agra (6), Ahmedabad (9), Bengaluru (13), Chennai (8), Delhi (39), 
Hyderabad (14), Jaipur (6), Jodhpur (5), Kolkata (7), Lucknow (6), Moradabad (6), 
Mumbai (28), Navi Mumbai (7), Patna (6), and Pune (8). 

 

A thumb rule suggests that a regulatory grade monitoring station represents the 
sources within a radius of 2-km. Which translates into at least 25 stations for a city 
covering of 400 km2 size. This is financially and technically prohibitive. 

 

CPCB approved the following guidelines to calculate the minimum number of 
monitoring stations required to operate in an airshed, based on airshed’s 
population and commercial density. Even the guidelines start with a minimum of 4 
stations for any airshed. Similar guidelines exist for gaseous pollutants – SO2, NO2, 
CO and Ozone. 

  
While monitoring efforts in most of the cities start with only one station, the 
representativeness of its location is always in question and could lead to biases in 
interpreting the data, till the overall sample size is at least 4, and covers a mix of 
residential, commercial, industrial, transportation, and background characteristics 
of the airshed. 



Using this thumb, we estimated that India requires at least 4094 ambient 
monitoring stations to represent the ambient PM pollution patterns spatially and 
temporally. For state/district-wise information visit www.urbanemissions.info  

 
 

Combining both the manual and the continuous stations, the operational capacity 
as of March 2024, stands at 30-40% of the recommended minimum number of 
stations. 

  

http://www.urbanemissions.info/


5.  Seasonality in AQI Values 
 

While AQI is not a measure of absolute pollution nor represents one pollutant, the 
changes in its value can represent the efforts (or lack-off) in addressing the air 
pollution problems in the city.  

Table: All India monthly average AQI across all the reporting cities 

 

Keeping in mind that all the population exposed to air pollution is not represented 
by the current monitoring network, the above table provides a glimpse of current 
all-India average AQI. General observations include: 

• Overall air quality in India shuttles between moderate and satisfactory 
categories. 

• The winter months (December to February) continue to be worse than the 
summer/monsoonal months (June to September). 

• Overall drop in the AQI from 2015 to 2023, while some of it is due to 
reductions in emission intensities in the big cities, most of it is due to an 
increase in the representativeness of the network.  

For the metropolitan and select Tier-1 cities, separate tables are presented in the 
following pages. General observations include: 

• Northern cities have strong seasonality in their AQI values – Winter months 
are worse than the summer/monsoonal months. 

• Southern cities experienced uniform ranges. 

 

  



Table: Agra (all stations) monthly average AQI across all the reporting cities 

 

Table: Ahmedabad (all stations) monthly average AQI across all the reporting cities 

 

Table: Bengaluru (all stations) monthly average AQI across all the reporting cities 

 

Table: Chennai (all stations) monthly average AQI across all the reporting cities 

 



Table: Delhi (all stations) monthly average AQI across all the reporting cities 

 

Table: Hyderabad (all stations) monthly average AQI across all the reporting cities 

 
Table: Jaipur (all stations) monthly average AQI across all the reporting cities 

 
Table: Jodhpur (all stations) monthly average AQI across all the reporting cities 

 
  



Table: Kolkata (all stations) monthly average AQI across all the reporting cities 

 
Table: Moradabad (all stations) monthly average AQI across all the reporting cities 

 
Table: Lucknow (all stations) monthly average AQI across all the reporting cities 

 
Table: Mumbai (all stations) monthly average AQI across all the reporting cities 

 
  



Table: Navi Mumbai (all stations) monthly average AQI across all the reporting cities 

 
Table: Patna (all stations) monthly average AQI across all the reporting cities 

 
Table: Pune (all stations) monthly average AQI across all the reporting cities 

 
 

All the extracted data files from the 271 cities are available online as calendar plots 
and downloadable CSV files @ www.urbanemissions.info (search for AQI). 

 

  

http://www.urbanemissions.info/


6.  Conditional Pollutants 
 

Every day, AQI is calculated for six criteria pollutants – PM2.5, PM10, SO2, NO2, CO, and 
Ozone, using the methodology explained in Chapter 3. The daily bulletins listed the 
conditional pollutant(s) along with the AQI value of the day. This only indicates 
that the pollution due to this (or these) pollutant(s) was the highest based on the 
monitoring data collected in the last 24 hours.  

Table: % number of days PM2.5 was listed as the conditional pollutant across India 

 

Table: % number of days PM10 was listed as the conditional pollutant across India 

 

Between 2015 and 2023, the number of days reporting PM2.5 as the conditional 
pollutant is decreasing, against an equivalent increase in reporting PM10 as the 
conditional pollutant. One conclusion that can be drawn from this trend is that the 
cities main source of particulate pollution could be shifting to resuspended dust 
from vehicle movement, construction, and open wind erosion.  

  



Table: % number of days gases were listed as the conditional pollutant across India 

 

The gaseous pollutants (SO2, NO2, CO, and Ozone) played foul mostly during the 
summer/monsoonal months, which are marked with scavenging of aerosols with 
consistent rains. Highest share for gaseous pollutants is reported in year 2020, 
which witnessed a sharp decline in the overall particulate emissions due to 
COVID19 lockdowns. 

• There is a no clear increasing or decreasing trend in the share of gaseous 
pollutants being reported as the conditional pollutant across India. 

• Ozone and CO had constant presence over the years (mostly summers) 
• SO2 started to show on the list since 2020. 

Graph: % number of days pollutants were listed as the conditional pollutant across India 

 
 

  



Similar changes in trends were noticed in the city profiles. The following graphs 
present a summary of the how often various pollutants were listed as the 
conditional pollutant. 

• Share of PM10 has increased. 
• Share of PM2.5 has decreased. 
• Share of Ozone and NO2 are higher in the Tier-1 cities, compared to smaller 

cities. 
 

Graph: % number of days pollutants were listed as the conditional pollutant in 2019 

 
Graph: % number of days pollutants were listed as the conditional pollutant in 2023 

 
  



7.  Daily Reports 
 

The essence of AQI is in its simplicity to convey the pollution and health alerts as 
simple colour codes in six bins – Good, Satisfactory, Moderate, Poor, Very Poor, and 
Severe. The bins values are summarized in Chapter 3. 

Across India, the share of these alerts has been consistent between 2015 and 2023, 
for Satisfactory, Moderate, and Poor categories, a doubling of the share of Good 
days, and fewer Very-Poor and Severe days reported at the end of 2023. 

Table: % days across India with cities reporting various AQI categories 

 

City-wise summaries of these values as downloadable CSV’s of all the available 
data are @ www.urbanemissions.info  

For select cities, data is presented as calendar plots on the following pages. 

  

http://www.urbanemissions.info/
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