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Research and application on the deposition-scouring prediction
model based on the neural network optimized by the adaptive
particle swarm optimization algorithm in the heavily
sediment-laden reservoir

WU Wei,ZHOU Xiao-de, WANG Xin-hong, CHENG Wen

(Key Lab of Northwest Water Resources and Environment Ecology of MOE at XAUT , Xi’an,Shaanxi 710048 ,China)

Abstract: [ Objective] The traditional deposition-scouring prediction model of the heavily sediment-
laden reservoir was difficult to predict accurately and quickly the process of scour and deposition in a spe-
cific reservoir operational mode. And the traditional mode was unable to provide decision basis to develop a
reasonable reservoir operational mode. For above reason,it was necessary to build an efficient, high preci-
sion and relatively simple deposition-scouring prediction model. [Method] The artificial neural network and
particle swarm optimization algorithm were brought into the deposition-scouring predication of the heavily
sediment-laden reservoir. Based on the BP artificial neural network optimized by the adaptive particle
swarm optimization algorithm,the deposition-scouring predication model was built in the heavily sediment-
laden reservoir. Then the model was applied to predict the deposition-scouring amount and pattern of the
Fengjiashan reservoir. [Result] The deposition-scouring process of heavily sediment-laden reservoir was re-

garded as a nonlinear dynamic system. Using the artificial neural network advantages in aspect of handling
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large and complex nonlinear dynamics problem, the deposition-scouring predication model of heavily sedi-

ment-laden reservoir was successfully built. Meanwhile, the adaptive particle swarm optimization algorithm

was utilized to optimize the initial weight and bias values of BP artificial neural network to improve per-

formance. The predication results of Fengjiashan reservoir showed that the calculated and measured values

were in good agreement, so the model could meet the practical needs of reservoir management. [ Conclu-

sion] The model had strong rationality and wide applicability. An effective way was provided to predict the

deposition-scouring process of heavily sediment-laden reservoir.

Key words: heavily sediment-laden reservoir; deposition-scouring prediction model; BP artificial neural

network;adaptive particle swarm optimization algorithm
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