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Abstract

Delicate particulate matter (PM2.5) is a serious threat to human health and the environment that
requires continuous monitoring. This study was conducted to conduct a spatiotemporal analysis and
health risk assessment of PM2.5 in Jalalabad city in 2024. PM2.5 was estimated based on MODIS
Aerosol Optical Depth (AOD), spatial distribution was mapped using the Spline with Barriers
method in ArcGIS; temporal changes were analyzed using Excel; and health risk assessment was
performed using the Ostro formula. The results show that the PM2.5 level reached 279.287 pg/m?
in the central and industrial zones, well above the WHO and national standards. The results of the
seasonal analysis show that the highest level was recorded in summer at 265.937 pg/mé. These
findings indicate serious health risks and highlight the need for monitoring and management based
on GIS and remote sensing.
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Outcome and exposure Suggested
Relative risk function Group age Source
metric coefficient
RR =
Cardiopulmonary mortality and Age = 30 Ostro
[(X+D)/(X0+1)] 0.15515
long-term exposure to PM2.5 ~B years 2004
RR =
Lung cancer and long-term Age = 30
[X+D/X0+1)]  0.23218 =
exposure to PM2.5 8 years
N

Note: X = current pollutant concentration (pg/m3) and X0 = back ground concentration of

pollutant (10pg/m3)
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