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Urban sprawl is recognized as one of the irregular patterns of city growth and
development. This phenomenon has detrimental consequences in the economic, social,
and environmental domains. The present study investigates the relationship between
the expansion of built-up areas and the increase in urban heat islands, which is one of
the consequences of urban sprawl. To this end, Landsat satellite images were used to
generate land surface temperature (LST) maps for Houston, United States, over the
period from 2017 to 2023. Additionally, land cover maps of the study area were
produced using a machine learning algorithm with an accuracy of 94.31%. Normalized
Shannon entropy values of 0.9271 for 2017 and 0.9314 for 2023 indicate the high
dispersion of built-up areas and the growth of urban sprawl during this period. The
comparison of land cover and LST maps reveals a 3.84°C increase in the temperature
of built-up areas over the study period. Furthermore, the temperature difference of
4.41°C between built-up areas and adjacent non-built areas highlights the intensity of
heat islands caused by construction growth. The significant temperature rise due to
construction and the impact of built-up areas on the formation of urban heat islands
underscore the importance of effective management and planning to address the
challenges of urban sprawl and promote sustainable development.
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