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Hydrological Frequency Analysis in the Practice of Water Conservancy Design
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Changji Hydrological Survey Center, Xinjiang Uygur Autonomous Region

[Abstract] As the cornerstone of water conservancy engineering design, hydrological frequency analysis
quantifies the random characteristics and exceedance probabilities of hydrological elements (e.g., peak flood
discharge, annual runoff) through probabilistic and statistical theories, providing a scientific basis for determining
engineering scales and establishing safety standards. This paper systematically elaborates the fundamental
principles, methodological frameworks, and critical applications of hydrological frequency analysis across various
stages of water conservancy engineering design. It also examines current challenges, such as non—stationarity and
uncertainties in extreme event estimation, and outlines frontier directions including non—stationary frequency
analysis and multivariate joint analysis.
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