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Abstract

Micro-scale variation in columnar aerosol loading over the South Asian mega cities against its surrounding
environment were not quantified till date, except few attempts on identifying episode-specific variations
of urban air quality. Here, by using multiple satellite-retrieved high-resolution aerosol databases (AOD,
AE, UVAI), micro-scale variations in aerosol loading were explored over the core region of the cities against
its surrounding environment. Briefly, ‘city-core' was defined for a 20 km circular region of a city having
city-centre as its focus. A ‘city-surrounding’ however, includes a region of 1° X 1° squared grid spanning
over a city-centre except the inner circular area with a radius of 30 km. By this criteria, we tried to
effectively classify two separate geographical regions across eight South Asian mega cities to detect
geospatial signature of urban aerosols against its surrounding. Aerosol optical property was defined by
using 1-km Aqua MAIAC AOD (2012-2022), Aqua MODIS (C6.1) DB Angstrom Exponent (AE; 2018-2022)
for aerosol microphysical property while level 2 UVAI data (2018-2022) from S5P TROPOMI was used to
trace UV-absorption potential of aerosols. South Asian cities emerged to have very high columnar AOD
(0.3-0.7) with characteristic seasonality, especially over the cities across the Indo-Gangetic plain. A
relatively high city-core specific AOD was detected over most of the cities except in Kathmandu and Dhaka
where negative AOD gradient was found. All the cities across IGP recorded least AOD spatial gradient
(0.00-0.02 AOD 10 km™) compared to rest of cities over South Asia (0.01-0.10 AOD 10 km™). A statistically
significant and consistent AOD spatial gradient was noted, with Delhi and Dhaka being the exception. No
significant differences in aerosols’ size or predominating aerosol types were however, found except
consistent decrease in UVAI from city-core to its surrounding environment.
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