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Synthesis of national distributed unit hydrographs

GUO Liangl'z, ZHAI Xiaoyan]'z, LIU Ronghual' >, LI Zhaohui"?

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center on Flood and Drought Disaster Reduction of the Ministry of Water Resources, Beijing 100038, China)

Abstract: On basis of the national small catchment dataset, the synthesis of distributed unit hydrographs
is carried out using correlation analysis and multiple regression nonlinear model in 30 small and medium
sized catchments with different topography and landforms across China. Results show that: the proposed non-
uniform coefficient and the weighted average slope can well represent the heterogeneous distribution of flood
concentration in small catchment, and there is a moderate to strong correlation between the small catch-
ment attributes and the characteristic values of distributed unit hydrographs (i.e., peak flow rate, flood con-
centration time and peak flow occurrence time); the optimal empirical formulas are derived for the peak
flow rate, flood concentration time and peak flow occurrence time, their root mean square errors are 0.14
m'/s~0.75 m'/s, 3.16 min~7.21 min and 3.15 min~7.33 min, respectively, their satisfied ratios are 86% ~
100% , 85% ~100% and 65% ~100% , respectively, and their correlation coefficients are 0.93~0.99, 0.89~
0.99 and 0.83~0.98, respectively. The derived optimal empirical formulas perform well in reproducing the
flood concentration processes in catchments with various topography and landforms. This study is expected
to provide technical supports for storm and flood analysis and the early warning and forecasting of flash
flood in small and medium sized catchments in ungauged regions.

Keywords: distributed unit hydrograph; small catchment dataset; multiple regression nonlinear model;

small and medium sized catchments
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