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Riverine flooding has increasingly threatened communities worldwide, requiring public managers to actively adapt urban

spaces to reduce damaging impacts, especially in the context of a changing climate. The multiple dimensions of these

impacts (social, financial, environmental, etc.) highlight the urgent need to strengthen disaster risk reduction (DRR)

strategies through accurate predictions of flood behavior, including both intensity and frequency, in urban areas. In the

case of riverine flooding, the complex interactions between river hydrodynamics, urban infrastructure, and land use make

accurate forecasting essential for anticipating risks and planning effective interventions. Understanding the physical

processes that drive riverine floods is therefore crucial for designing targeted DRR policies and implementing measures

that genuinely reduce vulnerability. This study explores a physics-based probabilistic modeling approach to predict

riverine flooding in urban contexts. By investigating emerging trends, research gaps, and recent developments in the field,

we discuss how these models can provide more reliable forecasts of flood extent and magnitude. Such predictions have

the potential to inform and improve DRR policies, guiding urban planning, emergency preparedness, and resource

allocation. Beyond guiding policies, the insights generated also help practitioners and city officials supporting evidence-

based decision-making and promoting more proactive and effective flood management strategies.
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