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Nonstationary frequency analysis for the trivariate flood series of the Weihe River
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Methodological Framework

The joint distribution of the trivariate flood variables at time t is constructed by time-varying copula

» Time-varying copula model is a effect tool to distinguish and
describe the nonstationarities in both marginal distribution and
dependence structure of the multivariate flood series
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The dependence structure of trivariate flood series Is described by pair-copula (Xiong et al., 2015 ), and
expressed as
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»Both the marginal distribution and dependence structure of
the trivariate flood series of the Weihe River are nonstationary
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» The water and soil conservation project in the Weihe not only
reduces the flood magnitude but also strengthens the
dependence of trivariate flood series
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Evolution of marginal distributions with WSC as explanatory variable. The red line represents the mean of the flood series, the indigo blue
region the area between 25% and 75% percentiles, while the green region the area between 5% and 95% percentiles.
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Comparison between stationary and nonstationary
models in fitting marginal distributions.

: : » All marginal distributions are nonstationary » The nonstationary model describes well the variation of the univariate flood series
Application Steps
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Step 1: Detecting and modeling nonstationarities in marginal distributions of (Qq, Vs, V7)

Using Pearson Type |11 distribution to fit the marginal distribution, where only the location . X 0., 0.3 0.2 S 1400 @ 1400 0) 1400 © l
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According to the hierarchical levels of pair-copula, nonstationarities in gclzand 6,,,are examined firstly,
and then 0. a1
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Model Parameter estimation

All parameters in the model are estimated by maxima likelihood estimation method (MLE), and to avoid
model over-fitting the Akaike Information Criterion (AIC) is used to perform model selection
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generated by using the Monte Carlo method '




