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RESEARCH ARTICLE

Modeling Urban Heat Islands in Samawah City Using NDVI and LST Indices
Based on Landsat-9 Imagery

Zainab Mohammed Hasan *

Department of Architectural Engineering , College of Engineering , University of Al-Muthanna , Iraq

ABSTRACT

The Urban Heat Island (UHI) phenomenon refers to the increase in land surface temperatures within urban areas compared to their
surrounding environments, leading to various environmental and climatic challenges due to spatial variations in temperature intensity across
the city. This study aims to model Urban Heat Islands in Samawah City and investigate their relationship with vegetation cover using
Landsat-9 satellite imagery acquired on July 15, 2024. Geographic Information Systems (ArcGIS) and remote sensing techniques were
employed to analyze Land Surface Temperature (LST) and the Normalized Difference Vegetation Index (NDVI).
The research problem stems from the lack of a clear understanding of the spatial distribution of Urban Heat Islands and their relationship
with vegetation cover within the city. The study involved extracting Land Surface Temperature from the thermal band (ST B10) and
calculating NDVTI using the standard NDVI equation. The relationship between the two indicators was then examined through the generation
of 1,000 random sample points, followed by Pearson correlation and linear regression analyses .The results revealed a clear spatial variation
in Land Surface Temperature, ranging from 38°C to 60°C, while NDVI values ranged from -0.003 to 0.38. Furthermore, the findings
demonstrated a negative relationship between the two variables, with a Pearson correlation coefficient of (r = -0.4167) and a coefficient of
determination of (R? = 0.1736), confirming the significant role of vegetation cover in reducing land surface temperatures and mitigating
Urban Heat Island effects.
The study recommends adopting environmentally oriented urban planning strategies, expanding green spaces, and utilizing building
materials with high thermal reflectance (high albedo) to reduce the intensity and impacts of Urban Heat Islands in Samawah City.

Keywords: Urban Heat Islands, Vegetation Cover, Samawah City, Geographic Information Systems (GIS).
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