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Urban sprawl, defined as the uncontrolled and scattered expansion of urban
areas, is a common pattern of urban growth. It leads to increased impervious surfaces
and reduced green spaces, resulting in various hazards, including the intensification of
flooding and runoff phenomena. This study aims to evaluate the impact of urban sprawl
on flooding and runoff occurrences in the city of Ahvaz. In this context, Sentinel-1 and
Sentinel-2 satellite images were utilized to monitor land use changes and analyze runoff
and flood patterns from 2017 to 2023. The images were classified into two categories,
built-up and non-built-up areas, using the XGBoost model, achieving an overall
accuracy of 93.25%. The Shannon entropy index, used as a metric for assessing urban
sprawl, increased from 0.8725 in 2017 to 0.8804 in 2023, indicating a rise in land
dispersion and imperviousness. The results of flood and runoff mapping revealed the
effects of urban sprawl in increasing the intensity and extent of these phenomena. Over
2 hectares of built-up areas were affected by runoff during the study period, and more
than 15 hectares of areas developed in the year preceding the floods of April 2019 and
December 2020 were impacted by flooding. Regression analysis indicated that urban
sprawl, with a coefficient of 0.106, alongside precipitation, plays a significant role in
increasing flooding and runoff occurrences. The findings of this study highlight the
necessity of adopting comprehensive management strategies and developing
appropriate infrastructure to promote sustainable development and address the
challenges posed by urban sprawl and urban flooding.
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