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ABSTRACT

Ambient air pollution levels in Indian regions have been breaching alarming levels regularly.
These high air pollution levels lead to substantial human health impacts, which can further
translate into loss of livelihood in the available workforce. Addressing the information gap on
contribution of various infrastructure sectors to air pollution in smaller Indian cities and rural
area, the current work carried out in an Indian district, Saharanpur, estimates high resolution
PM, s emission. The observations suggests that in urban areas of the region; transport, open
waste burning, HH cooking fuel, and industries annually contribute 97 tonnes (5%), 368 tonnes
(18%), 499 tonnes (24%), and 1121 tonnes (53%) to the total PM, 5 emissions, respectively. In
rural areas; transport, open waste burning, industries, agriculture residue burning and HH
cooking fuel annually contributes 236 tonnes (2%), 1201 tonnes (11%), 1824 tonnes (16%),
3732 tonnes (33%), and 4349 tonnes (38%) to total PM, 5 emissions, respectively. These
contribution patterns and their high-resolution analysis is critical to finding sources of
importance and planning microlevel activities based on individual sector’s hotspots to mitigate
air pollution and its impact. The results point towards priority for sectors like HH cooking fuel
burning, industries, and agriculture residue burning in the region. However, some areas would
also require stricter implementation in transportation and solid waste burning sectors, as they
can prove to be a critical factor in deciding the air quality of a local hotspot.

Finally, with the help of dispersion modelling and health impact assessment using
concentration response function, high resolution health impacts in the study domain are
estimated. Estimation of health and livelihood impact on a finer scale is achieved to analyze
the varying contribution to and exposure from air pollution in varying demographic and
socioeconomic groups. Health and livelihood impact from ambient air pollution among
populations in developing countries are disproportional. These disparities are often overlooked
due to lack of information on micro-level emission data, especially in smaller cities and rural
areas. Therefore, the current work also analyses the health impacts estimated based on the
surface PM, 5 concentration and suggest that the rate of premature deaths is 158 (95% CI: 122-
163) and 143 (95% CI: 65-151) deaths per 1,00,000 people in urban and rural areas,
respectively. 68% of the 6372 (95% CI: 3321-6987) annual premature deaths occurs in rural
areas. Depicting higher contribution-exposure disparities among socioeconomic groups, the
study observed that compared to their contribution to air pollution, low Socioeconomic Status
(SES) groups in the region experience 6, 7, 7, 26, and 7% more premature deaths from PM,5
exposure for industries, household cooking fuel burning, open waste burning, and
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transportation, respectively. Majority of Daily adjusted Life Years (DALYS) in the study
domain are observed in economically weaker worker categories. Reduced income due to loss
of these life years will significantly impact these groups due to their dependence on daily wages
for basic life necessities.

Micro-level pollution mitigation policies with focus on these inequalities are critical for
promoting environmental equity and justice. However, implementation of these micro-level
policies would require information on impact of various local and regional sources at a finer
scale and studies on improving accuracy of this information would prove critical in the race to

achieving clean air for all.
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