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Abstract

The rapid urbanization and industrialization observed in many developing cities have led to an increased
concentration of air pollutants, including fine particulate matter (PM3s), posing significant threats to
public health. This study investigates the spatial-temporal dynamics of PM;s pollution in Kampala City
using a Local Moran's | autocorrelation and Getis-Ord Gi* statistic approach. Leveraging data acquired
from AirQo monitoring stations from 2020 to 2023, the research aims to provide comprehensive insights
into the distribution and temporal variations of PM; s pollution levels. Additionally, we aim to understand
the effect of the COVID-19 lockdown on the clustering and dispersion of PM2.5 in Kampala. Initial findings
reveal significant spatial autocorrelation in PM2.5 concentrations across Kampala's divisions. The overall
Moran's | Index yields a noteworthy 0.21023 value (P-value: 0.003), indicating a non-random distribution.
This suggests localized high pollution clusters, necessitating targeted intervention, with industrial zones
identified as hot spots and residential areas as cold spots. The temporal analysis of PM2.5 pollution
dynamics reveals intriguing patterns, with fluctuations observed across different seasons and periods.
These temporal variations underscore the influence of meteorological factors, human activities, and
urban morphology on PM,s dispersion and accumulation. The insights gleaned from this study hold
significant implications for urban planning and environmental management in Kampala City. By
integrating advanced spatial analysis techniques with real-time monitoring data, policymakers can devise
targeted strategies to mitigate PM2.5 pollution and safeguard public health. In conclusion, this study adds
to the expanding understanding of urban air quality dynamics, providing significant insights into the
spatial and temporal patterns of PM2.5 pollution in Kampala, Uganda's largest city. By employing local
Moran and Getis-Ord Gi* API methodologies, we enhance our capacity to decipher intricate spatial
dynamics, facilitating evidence-based decision-making for sustainable urban development.
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