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Understanding Indore’s Air 
Globally, 99% of people breathe air with levels of pollutants that exceed World Health 

Organization (WHO) air quality guidelines (WHO, 2022). Low- and middle-income nations 

bear the brunt of the burden, with the greatest toll on populations living in the WHO’s 

Western Pacific and South-East Asia regions. According to WHO’s database of polluted 

cities, released in April 2018, India accounted for 14 out of the top 15 cities for worst fine 

particulate matter pollution (PM2.5).  

 
With a population of more than 3.4 million, Indore is the most populous city and the 

second largest city by area in the central Indian state of Madhya Pradesh and serves as a 

commercial and industrial hub for the state. Manufacturing and service industries are the 

main economic activities, with the industrial belt mostly concentrated at Pithampur to the 

southwest of the city and Sanwer to the north (Guttikunda & Jawahar, 2012).  

 
Air pollution data available over the past five years from two manual sites in Indore 

suggests that PM2.5 concentrations exceed WHO annual average standard of 5 μg/m3 

and are increasing. The PM2.5 annual averages measured in 2019 at the three manual 

monitoring sites in Indore (based on measurements made approximately every third day) 

are all between 36–39 μg/m3. The highest pollution is measured during the post-

monsoon season (October–November) and during the winter months (December–

February), due in part to lower wind speeds and shallower planetary boundary layer during 

these months. 

 
The Clean Air Catalyst (CAC) is a five-year flagship program funded by the United States 

Agency for International Development to accelerate clean air solutions in three pilot cities 

including Indore, India; Jakarta, Indonesia; and Nairobi, Kenya. Its core strategies are 

building awareness of the sources of air pollution through collecting and analyzing air 

pollution data, identifying solutions that address the root causes of pollution and building a 

strategic coalition to advance those solutions. CAC takes an integrated approach with the 

goal of reducing air pollution while achieving health and climate benefits, as well as 

mitigating gender disparities due to the disproportionate impacts of pollution on women 

and vulnerable populations. It also seeks to empower women as clean air champions.  



 

In this highlight note, CAC wants to share what we know about air pollution in Indore, how 

it impacts health and the climate and what we can do about it. Our goal is to reduce 

emissions while empowering women as Clean Air Catalysts.  

 

Sources of Air Pollution in Indore 
Satellite observations indicate that air quality in Indore has been steadily declining over 

the last 10 years. Estimates using remote sensing and established relationships between 

air pollution and risk of adverse health outcomes indicate that across Indore in 2019, 620 

children developed asthma due to high levels of air pollution. In the same year, 2,400 heart 

and lung disease deaths were due to air pollution (Southerland et al., 2022, Anenberg et al. 

2022). While data from three manual monitors (from 2015) and one continuous monitor 

(from 2019) do exist to paint a broad-brush picture of air pollution levels in Indore, more 

robust and accurate data is needed to better understand air quality and pollution sources. 

 
CAC is implementing a monitoring plan that will increase the spatial coverage, add 

speciated PM2.5 data to help separate contributions from sources and include the 

monitoring of additional air pollution species. This will include black carbon, which will be 

monitored both for source awareness and because it is a short-lived climate pollutant and 

one of the most important contributors to man-made global warming after carbon dioxide. 

 
As part of this monitoring plan, CAC has signed an agreement to install three continuous 

ambient air quality monitoring stations at three different sites comprising of a supersite 

(government school) of mixed urban exposure, an upwind rural background site 

(government school) and a disadvantaged slum neighborhood site (government office) to 

measure PM2.5 and meteorological parameters, with additional measurements of carbon 

monoxide and black carbon at the supersite. 

 
Existing data suggests that the largest source contributions in Indore are road transport, 

dust from construction, and resuspension of dust because of vehicle movement 

(Guttikunda & Jawahar, 2012, Guttikunda et al., 2019). Residential cooking fuel use and 



municipal waste burning are the second largest contributors to air pollution, followed by 

industry, diesel generators and brick manufacturing industries.  

 
Few modeling studies have focused on Indore because of a lack of representative input 

data. The existing studies (Guttikunda & Jawahar, 2012, Guttikunda et al., 2019), however, 

do suggest that Indore has large spatial heterogeneity in annual average PM2.5 

concentration over the city. CAC will test the emissions inventories developed by local 

scientists by evaluating Chemical Transport Model (CTM) performance before and after 

Indore-specific emissions have been added using CAC-developed, Indore-focused CTM 

modeling runs. 

 

Using science and innovation to raise awareness of local 
sources of air pollution 
CAC scientists are working to make pollution more visible and raise awareness of its 

sources–which will serve as the foundation for meaningful action. We are partnering with 

the Indore Municipal Corporation, Shri Govindram Seksaria Institute of Technology 

(SGSITS) in Indore, the Indian Institute of Technology (IIT) in Delhi and the Indian Institute of 

Science Education and Research (IISER) in Bhopal to conduct a source apportionment 

study, which uses samples of particulate matter to identify where those particles come 

from and the amount they contribute to ambient air pollution levels. The most feasible 

method currently available for characterizing the sizes and chemical constituents of 

particulate matter and its sub-fractions is particle sampling on filters. In order to meet 

various monitoring goals, ambient sampling systems are made up of a variety of 

monitoring gear, filter media, laboratory techniques and operating protocols (Aggarwal et 

al., 2010). 

 

CAC is also working with partners to develop an emissions inventory. An emissions 

inventory is an accounting of the pollutants discharged into the atmosphere from all 

source categories in a certain geographical area and within a specific year, and it’s the 

cornerstone for conducting source apportionment investigations and creating mitigation 

and control measures. Sources can be categorized as either general groups like the 



industrial and transportation sectors or specific subgroups like different industries, power 

plants and brick kilns. Air emissions inventories may be created for a single source or a 

very small area in addition to creating action plans to test the effectiveness of pilot 

projects or recently implemented control methods (TERI & EDF, 2022). 

 

Air pollution impacts on gender and equity 
In general, women and men from different socioeconomic groups are exposed to different 

levels of air pollution and occupational risks, have varying vulnerability to health impacts 

and suffer different consequences. Available evidence suggests that globally, women 

from low- and middle-income countries experience greater exposure to indoor air 

pollution from solid fuel use, increased harm from poor sanitation and waste burning and 

higher exposure to toxic chemicals in certain occupations such as the textile industry 

(OECD 2021). These disparities in pollution exposure are compounded by biological 

differences and social circumstances like poverty, gender inequality and discriminatory 

gendered cultural norms. Studies link air pollution to higher risk of cancer, cardiovascular 

disease, chronic obstructive pulmonary disease, stroke, diabetes, dementia and poorer 

reproductive outcomes with implications for future health of women. There are also 

intergenerational health implications, such as gestational diabetes, preeclampsia, low birth 

weight, still and premature births.   

 

Global studies have also consistently shown that air pollution is most damaging for the 

health of children, the elderly and low-income communities (WHO 2022). People with 

preexisting disease face additional risks of worsening health outcomes when exposed to 

high levels of air pollution.  

 

Air pollution can also have broader impacts on women through their household 

responsibilities. It may also be impacted by their options for modes of transportation, 

especially in low-income communities. A study conducted in Delhi found walking to be the 

transit mode leading to highest air pollution exposures, followed by rickshaw rides (Maji et 

al., 2021). Research suggests a link between air pollution and psychological factors 



affecting mental and physical health, cognitive performance and even violent behavior, of 

which women are the main victims (OECD 2021). More generally, women are especially 

exposed to risks in parts of cities which lack safe public spaces (under-lit and under-

policed), are poorly connected to safe public transport and where crime rates can be high 

(UN Women). 

 

Given gender-differentiated patterns of how people move and live in the city, identified 

sources of air pollution in Indore likely have differing impacts on men and women. 

However, with the exception of household indoor air pollution from cooking fuel, there is 

very limited Indore-specific information published around air pollution source 

contributions to exposure and gender and socioeconomic disparities (sex, income, and 

age). For example, researchers have found an association of higher PM2.5 concentration in 

districts with a higher percentage of Scheduled Castes, young children, and low-income 

households across Madhya Pradesh (Chakraborty and Basu, 2021). A few studies document 

disproportionate impacts from PM2.5 exposure on low-income roadside workers.  

 

Based on both the existing data collected and with input from health experts, atmospheric 

scientists and civil society researchers, CAC has started characterizing the impact to 

communities from targeted sources of air pollution. Specifically, the program is looking at 

how children, women, the elderly, traffic policemen, electric rickshaw drivers, factory 

workers and people from low-income communities living near industrial slums are 

impacted in major traffic intersections across Indore and specific wards where industry 

and waste burning are more prevalent. 

 

How air pollution impacts the climate 
Air quality and climate change are strongly linked by the chemistry of pollutants, common 

emission sources and their impacts on human health. Firstly, ground-level ozone, its 

precursor methane and darker particulate matter like black and brown carbon are all 

short-lived climate pollutants (SLCPs) that accelerate warming and glacial melting 

(Institute for Governance and Sustainable Development, 2013); (USAID, 2022). Secondly, 



many major sources of air pollution such as vehicular fossil fuel exhaust emissions, waste 

burning, thermal power plants and industrial fuel combustion processes contribute to 

particulate matter emissions as well as the emission of short-lived climate pollutants such 

as black carbon and methane, and long-lived climate pollutants such as carbon dioxide. 

Similarly to air pollutants, short-lived and long-lived climate pollutants lead to the onset of 

pulmonary, respiratory and other chronic conditions and diseases impacting the heart and 

other critical organs (IPCC, 2018).  

 

These interlinked impacts mean that actions taken to address air quality will also 

contribute to the reduction of the climate pollutants and protect public health (Zusman et 

al., 2021). The Madhya Pradesh State Climate Action Plan (2014) and the Climate Change 

and Environment Action Plan of Indore District (2022), the current guiding forces for 

climate action planning in the city, both recognize the reduction of air pollution as a co-

benefit to mitigating greenhouse gas emissions.  

 

CAC is committed to co-developing clean air solutions that reduce short-lived climate 

pollutant emissions. To this end, CAC is monitoring black carbon emissions to trace their 

sources within the city boundaries. In addition, to better understand the contribution of 

waste burning and transportation to CO2 and CH4, CAC will collect on-the-ground activity 

data as part of an integrated, bottom-up air and climate pollutant inventory. Insights from 

these data collection activities, combined with the estimation of emissions reductions from 

the project’s proposed clean air solutions, will help CAC build a case for integrated clean 

air and climate action planning in Indore. 

 

Building a coalition to drive solutions 
CAC is building a coalition to drive solutions for clean air in Indore.  

 

We have strong local scientific partners with expertise in atmospheric measurements, 

emissions inventories, modeling and source apportionment to work alongside a team of 



global partners. The CAC partnership is well-equipped to fill existing data gaps with local 

monitoring and modeling efforts and then to use the resulting information to identify 

priority sources and interventions for cleaner air, climate change mitigation and improved 

public health. 
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