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Overview

India is a country with more than 67% of its population (947 million) residing in rural areas and 33% in urban areas (472 million) as of 2020. Therefore, health of the people living in rural India is very important for its future development plans, economy, and growth. Here, we analyse the rural air quality
using satellite measurements of NO, in India, as the sources of NO, are well-connected to the industrial and economic uplift of a nation. Our analyses for the rural regions show distinct seasonal changes with the highest value (2.0 x 10" molecules per cm?®) in winter and the lowest in monsoon (1.5 x 10"
molecules per cm?) seasons. About 41% of the total NO, pollution in India is from its rural sources, but 59% of the urban sources were focused in the past studies. In addition, around 45% of the rural NO, pollution is due to road transport, whereas more than 90% of it in urban India comes from the power
sector. Our assessment shows that the NO, exposure in rural regions is as serious as that in urban areas, indicating the need for more effective reduction of population exposure and protection of public health. Henceforth, this study reveals that rural India is gradually getting polluted from its nearby
regions as well as from the new sources within. Therefore it is the right time to take action for protecting the health of our large rural community.

Data and Methods Sources of NO:
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Results and Discussion
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Conclusion and Policy interventions

We observe that air pollution in non-urban (rural) areas of India is just as detrimental and severe as it is in urban areas. Major source of NO, in rural India is road transport, which was considered to be an urban-based emission source. The importance of this study is that rural sources account for a
significant portion of NO,, around 41% of the overall NO, pollution in India, whereas solely urban sources with 59% were the focus of earlier studies. Using the population weighted NO, we find that areas with higher population are often associated with higher NO, values. Therefore, the population-weighted
average would be a better indicator of the NO, pollution exposure to the public. This assessment has far-reaching implications for how India and other emerging countries view atmospheric pollution. It is also pertinent, considering that these nations are focusing on tackling air pollution in rural areas, and
they need to be informed of magnitude of the problem. Sources of rural NO, identified here are different from the past studies, as those analyses had the limitation and difficulties in delineation urban and rural regions. This study is giving a clear indication for the need of attention towards rural air quality
due to the increasing NO, pollution in rural India, which can be tackled at this stage to regulate the air pollution within WHO standards. We have investigated the amount of dispersion outside the city or industrial centre, and in rural areas, which were previously unknown to be at risk. With this contrast in
pollution, attention should be driven towards the rural air quality. Government policies and norms similar to Bharat Stage (BS) for restricting vehicular emissions need to be implemented for the thermal power plants and other fossil fuel based industries in order to reduce the NO, pollution in rural regions.
Introducing new natural gas-fed power plants or using selective catalytic reduction (SCR) in older power plants may be considered as an effective method for eliminating NO, from various non-transportation sources. The findings of this study can be used as reference for implementing and planning
actions for protecting health and saving lives of a significant portion of population living in rural regions, together with improving the surface observations in rural regions for monitoring of air quality in India. Similar policy interventions at global scale might help improving rural air quality in other

References

Acknowledgement

D. Elvidge, J. Safran, B. Tuttle, P. Sutton, P. Cinzano, D. Pettit, J. Arvesen and C. Small, Potential for global mapping of development via a nightsat mission, GeoJournal, 2007, 69, 45-53, https://doi.org/10.1007/s10708-007-9104-x.

Warszawski, K. Frieler, V. Huber, F. Piontek, O. Serdeczny, X. Zhang, Q. Tang, M. Pan, Y. Tang, Q. Tang and Q. Ge, Center for International Earth Science Information Network—CIESIN—Columbia University.(2016). Gridded population of the World, Version 4 (GPWv4): Population density. Palisades. NY: NASA Socioeconomic Data and Applications Center (SEDAC).Journal, 2017, 228, _https://doi.org/10.7927/H49C6VHW, accessed June, 2022.
L. Goldberg, S. C. Anenberg, G. H. Kerr, A. Mohegh, Z. Lu and D. G. Streets, TROPOMI NO2 in the United States: A detailed look at the annual averages, weekly cycles, effects of temperature, and correlation with surface NO,, concentrations, Earth's future, 2021, 9, 10.1029/2020EF001665.

S. Gopikrishnan, J. Kuttippurath , S. Raj, A. Singh and K. Abbhishek, Air Quality during the COVID—-19 Lockdown and Unlock Periods in India Analyzed Using Satellite and Ground-based Measurements, Environmental Processes, 2022, 9, 1-21, https://doi.org/10.1007/s40710-022-00585-9.

Kuttippurath, A. Singh, S. P. Dash, N. Mallick, C. Clerbaux, M. Van Damme, L. Clarisse, P. F. Coheur, S. Raj, K. Abbhishek and H. Varikoden, Record high levels of atmospheric ammonia over India: Spatial and temporal analyses, Science of the Total Environment, 2020, 740, 139986, https://doi.org/10.1016/j.scitotenv.2020.139986. Mlmst!r"yaolfal?.fjcatmn

Government of India

GROUP
WEBSITE |;

S CO O

C.
5
D.
G.
J.



https://doi.org/10.1007/s40710-022-00585-9

