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Analysis on the parameterization method boundary conditions of hydrological model for river

sediment transport

SHEN Hongbin"*, WU Baosheng’
(1. North China University of Water Resources and Electric Power, Zhengzhou 450045, China;
2. College of Water Sciences, Beijing Normal University,
Beijing Key Laboratory of Urban Hydrological Cycle and Sponge City Technology, Beijing 100875, Chinas
3. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: For the hydrological model of river sediment transport which is expressed by the modified power
law relationship between sediment concentration and flow discharge as well as an upstream sediment supply
function, the boundary parameterization method was proposed from the perspective of the parameterization
of river boundary conditions (length, width, gradient, etc.). This was accomplished based on the compre-
hensive analysis of basic connotation of hydrological model function, including non-equilibrium sediment
transport, relative space and self-regulation concepts. The approaches on the boundary parameterization
method include statistics method and theoretical comparison. In the statistics method, the river input sec-
tion should be fixed first. Then the change rule of parameters with distance can be studied through the sta-
tistical regression of measured data for different output sections with different distances from the down-
stream. In the theoretical comparison, the hydrological and hydrodynamics models should be compared to de-
duce the change rule of parameters. Based on the cross—section particle tracing method, the hydrological
and hydrodynamics model functions about space can be transformed into delayed response model function
about time through variable transformation, and the difference between them lies in the different choice of
characteristic variables. Finally, the results of boundary parameterization of hydrological model are trans-
formed into adjustment time and sediment settling time of the water and sediment particle system. This pro-
vides an understanding of the physical significance of the hydrological model for river sediment transport
from a different perspective.

Keywords: sediment transport; hydrological model; boundary parameterization; space—time transformation;

delayed response model

(STAE . AR )

— 200 —



