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Abstract

This study aims to analyze the spatial relationship between surface albedo and the intensity of the urban
heat island (UHI) phenomenon in Basra during 2025, using remote sensing and Geographic Information
Systems (GIS) as effective quantitative tools for monitoring thermal variations within the urban fabric. The
study relied on Landsat 89 satellite data equipped with the OLI (Operational Land Imager) and TIRS
(Thermal Infrared Sensor), utilizing visible and near-infrared bands to derive surface albedo, and thermal
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bands to extract Land Surface Temperature (LST), following radiometric calibration and atmospheric
correction procedures.

To capture the dynamic nature of the albedo—UHI relationship, the analysis was conducted across four
climatic seasons (winter, spring, summer, autumn) using representative, relatively cloud-free satellite scenes.
This seasonal approach allowed for identification of spatial and temporal UHI patterns and revealed
differential urban surface responses to radiative and climatic variations throughout the year. Results indicate
that during winter, low and very low UHI intensities dominate areas with medium albedo, covering 111.52
km? and 71.17 km?, while moderate and very high intensities are absent. In spring, areas associated with
moderate and high intensities expand, with very high UHI intensities appearing over 99.61 km? and 48.34
km?. The influence of albedo peaks in summer, as very high UHI intensity covers the largest areas within low
(91.95 km?) and low-to-medium albedo (10.62 km?). In autumn, very high intensity disappears, and the largest
areas fall under high UHI intensity, covering 119.54 km? and 54.26 km?.

Keywords: Surface Albedo, Urban Heat Island, Land Surface Temperature (LST), Spatial Analysis, Remote

Sensing, Basra City.
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