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Abstract

The formation of floods is influenced by multiple factors, among which rainfall events, as the primary
driving force, play a decisive role, with their temporal distribution being a particularly critical factor.
Classifying rainfall into different patterns and adopting differentiated forecasting strategies is a feasible
and effective approach to improving the accuracy of hydrological model predictions. This study took the
Qingxi River Basin, a small mountainous watershed in Sichuan Province, as the research area. Dimen-
sionless mass curves were introduced to characterize the temporal distribution of rainfall events, and
cluster analysis was employed to identify different rainfall types within the basin. Furthermore, the im-
pacts of rainfall temporal distribution on flood response and hydrological model performance were in-
vestigated. The results indicate that three main rainfall types are identified in the Qingxi River Basin,
among which the relatively uniform temporal distribution is the most common. Significant differences
are observed in flood responses under different rainfall types: rainfall with concentrated distribution
and earlier peak occurrence tends to generate single-peak floods, while uniformly distributed rainfall
is more likely to result in multi-peak floods. Flood simulations of the three rainfall types using the
Xin’anjiang Model yield average Nash-Sutcliffe efficiency coefficients 0f 0.75, 0.77, and 0.81, respectively,
suggesting that simulations perform best for uniformly distributed rainfall, butless accurately for short-
duration and high-intensity rainfall events. This study reveals the crucial role of the temporal distribu-
tion of rainfall in shaping flood processes and provides valuable technical references for flood forecast-
ing in small mountainous watersheds.
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