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Fig.1 Integrated Multi-source Sensing Approach for Hydrological and Precipitation Monitoring
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Fig.3 Framework for Flood Risk Assessment and Response
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Challenges and Strategies for Flood Forecasting in a Changing Environment
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Abstract As global climate change and rapid urbanization intensify,flood disasters are becoming more extreme,
multifaceted, and intertwined with systemic risks. Existing flood forecasting methods often fall short in addressing the
challenges posed by extreme weather events, heterogeneous terrains,and coupled natural-human systems, thereby limiting
their effectiveness in providing accurate early warnings and resilient disaster mitigation. This paper presents a
comprehensive review of recent progress in key areas of flood forecasting,including multi-source data integration,
precipitation prediction,hydrological modeling,and resilience-focused control strategies. Building on these insights,the
study proposes a shift from element-based simulation toward integrated system-oriented governance. It underscores the
importance of integrating environmental sensing technologies with hybrid physical-intelligent models, developing scenario-
based risk identification and response mechanisms,and designing adaptive, resilience-driven water infrastructure. The paper
also calls for deeper insights into the mechanisms behind extreme flood events in evolving environments,enhanced
forecasting across spatial and temporal scales,improved modeling of cascading disaster risks,and the advancement of
integrated “engineering plus information” disaster prevention systems. These recommendations aim to support more

accurate flood prediction, coordinated multi-scale flood management,and the protection of national water security.

Keywords flood forecasting;extreme climate events;risk prevention and control;resilient infrastructure;adaptive

engineering design
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