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Abstract 

Ambient air pollutants continue to escalate despite of strict regulations. This increase in air pollution levels 
has become an alarming public health concern for developing country like Pakistan. The current research 
investigates the spatiotemporal variations of three criteria air pollutants, including nitrogen dioxide (NO2), 
ozone (O3), and Sulphur dioxide (SO2) over five major metropolitan cities of Pakistan. The ozone 
monitoring instrument (OMI) datasets of these pollutants were used for the period of 18 years (2005-
2022). In addition, the hotspot regions in Pakistan have been pinpointed by employing the geospatial 
statistic tool Getis-Ord 𝐺∗𝑖. Moreover, the hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) 
model has been used to track possible long-range transport of pathways of these pollutants towards 
Pakistan. Results revealed that each air pollutant demonstrated a distinct spatiotemporal distribution. The 
highest concentration of NO2 and SO2 was revealed in Lahore while least values were observed in Quetta. 
Considering O3 distribution, the city of Peshawar showed the maximum concentrations. Furthermore, 
each pollutant has a unique spatial hotspot distribution, but the southwestern and some central regions 
of Pakistan have showed maximum hotspots. The findings of this study demonstrate that criteria air 
pollutants are rising annually because of increased urbanization, vehicle emissions, and deforestation. It 
is expected that the findings of this study will serve as a baseline for accessing the hotspot regions and 
will help governmental organizations and policy makers to formulate mitigation strategies for Pakistan's 
escalating air pollution problems.  
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IGAC Activities 

MAP-AQ: Monitoring, Analysis and Prediction of Air Quality 

IGAC Regional Working Groups 

MANGO: Monsoon Asia and Oceania Networking Group 


