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Abstract: Some intensive human activities such as water-soil conservation can significantly alter the natural hy-
drological processes of rivers. In this study, the effect of the water-soil conservation on the trivariate flood series
from the Weihe River located in the Northwest China is investigated. The annual maxima daily discharge, an-
nual maxima 3-day flood volume and annual maxima 5-day flood volume are chosen as the study data and used
to compose the trivariate flood series. The nonstationarities in both the individual univariate flood series and the
corresponding antecedent precipitation series generating the flood events are examined by the Mann-Kendall trend
test. It is found that all individual univariate flood series present significant decreasing trend, while the antecedent
precipitation series can be treated as stationary. It indicates that the increase of the water-soil conservation land
area has altered the rainfall-runoff relationship of the Weihe basin, and induced the nonstationarities in the three
individual univariate flood series. The time-varying moments model based on the Pearson type III distribution is
applied to capture the nonstationarities in the flood frequency distribution with the water-soil conservation land
area introduced as the explanatory variable of the flood distribution parameters. Based on the analysis for each
individual univariate flood series, the dependence structure among the three univariate flood series are investigated
by the time-varying copula model also with the water-soil conservation land area as the explanatory variable of
copula parameters. The results indicate that the dependence among the trivariate flood series is enhanced by the
increase of water-soil conservation land area.


