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[Abstract] Against the backdrop of intensified global climate change, extreme hydrological events occur
frequently, posing severe challenges to water resource management and ecological security. This study focuses
on the evolution characteristics and driving mechanisms of extreme hydrological events such as floods and
droughts at the regional scale. Typical watersheds in the middle and lower reaches of the Yangtze River and
Yellow River are selected, and meteorological, hydrological, and remote sensing data are integrated to analyze
the patterns of extreme precipitation and runoff changes in the past 30 years. Statistical and modeling simulation
methods are used to reveal the impact paths and contributions of climate change and human activities. The
research proposes a risk assessment framework and adaptive management strategy, aiming to provide scientific

support for regional water resource allocation, disaster prevention and control, and policy formulation, especially

for precise disaster prevention in arid areas in northern China and flood prone areas in southern China.
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