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Abstract

The assumption of stationarity is a basic premise behind conventional hydrological frequency analysis
for hydrological design of water resources projects. Under changing environments, hydrological series in
many rivers have been found to exhibit nonstationarity. As a result, the methods for conventional hy-
drological frequency analysis based on stationarity assumption may be invalid. In recent years, the fre-
quency analysis for nonstationary hydrological series has attracted much attention. In this paper, re-
searches on nonstationary hydrological frequency analysis are briefly reviewed in terms of four aspects:
1) detection of the nonstationarity in univariate hydrological series; 2) mathematical description and
physical attribution of the nonstationarity in univariate hydrological series; 3) definition and calculation
of return period of univariate events under nonstationary conditions; and 4) nonstationary frequency
analysis for multivariate hydrological series. Finally, some perspectives are presented for further de-
velopment and improvement of the nonstationary hydrological frequency analysis.
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Figure 1. Impact of time scale on the results of nonstationarity detection. Symbol “*” indicates
that the examined series has a significant linear trend at the significance level of 0.05
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Figure 2. Probability distribution of flood series under stationary condition
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