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Abstract

This study aims to analyze the spatial distribution of Urban Heat
Islands (UHIs) in Jubail City, Saudi Arabia, using advanced
Geographic Information Systems (GIS) and remote sensing
technologies. The research relies on thermal data extracted from
Landsat 8 and Landsat 9 satellites, utilizing thermal bands (Band 10
and Band 11) to derive Land Surface Temperature (LST).
Additionally, the Normalized Difference Vegetation Index (NDVI)
was calculated to assess vegetation cover and its relationship with the
UHI phenomenon. A set of advanced analytical methods was applied,
including Hotspot Analysis to identify areas with high thermal
variation, and Land Use/Land Cover (LULC) classification to analyze
the spatial distribution of urban, industrial, and green areas. Spatial
analysis was also used to evaluate the relationship between surface
temperature and environmental and urban factors. The results revealed
that industrial areas, particularly Industrial Zone 1 and Industrial Zone
2 in Jubail City, are the most affected by the UHI phenomenon. These
areas recorded a significant increase in surface temperatures compared
to their surroundings, primarily due to concentrated industrial
activities such as petrochemical plants, iron, and steel factories, which
contribute to elevated thermal and gaseous emissions. The study
identified the main factors exacerbating the UHI phenomenon,
including the use of heat-absorbing construction materials, limited
green spaces, reduced vegetation cover, and the high density of
industrial activities and urban infrastructure. To mitigate these effects,
the study proposed several strategies, such as increasing green spaces
and tree planting in urban and industrial areas, using reflective
construction materials, and adopting sustainable urban planning
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practices that enhance natural ventilation and reduce heat
accumulation. This study seeks to shed light on the UHI phenomenon
by providing an analysis of its impacts in Jubail City, using a
methodology based on remote sensing and GIS technologies. The
findings offer practical recommendations for policymakers and urban
planners to address this pressing environmental issue in industrial
cities.

Keywords: Urban Heat Islands — Jubail City — Geographic
Information Systems — Remote Sensing — Land Surface Temperature
Analysis — Vegetation Index — Land Cover — Hotspot Analysis
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