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Abstract [ Objective |  Mastering the temporal and spatial distribution laws of sediment in sedimentation tanks is of great
significance for optimizing sludge discharge strategies and improving the operating efficiency and scientific management level of water
treatment plants. [ Methods ]  This paper took the horizontal sedimentation tank of a water treatment plant in Zhoushan City as the
research object, and innovatively proposed a hybrid model to predict the temporal and spatial distribution of the mud level in the
sedimentation tank, this model combined a hydrodynamic model and a data-driven model: Firstly, a hydrodynamic model of the

sedimentation tank was constructed to simulate and analyze the temporal and spatial distribution characteristics of the sedimentation tank
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sediment under different working conditions; Then, a data-driven model was introduced based on the hydrodynamic model to build a
hybrid model to predict the mud level in the sedimentation tank. [ Results| The hybrid model had good accuracy and reliability; the
average error between the simulated value and the measured value of sediment thickness in the sedimentation tank in the hydrodynamic
model was 2.38%, which was consistent with the actual sediment distribution trend in the sedimentation tank. Most of the sludge
settles in the front section of the inflow, and was relatively small at the outlet of the sedimentation tank; XGBoost had the best
prediction effect among various data-driven models, with R” of 0. 995, mean absolute error( MAE) of 0. 009 7, and root mean absolute
error(RMSE) of 0.027 4, The average error between the predicted value and the simulated value of sediment thickness in the
sedimentation tank was 1.83%. [ Conclusion]  Through case analysis, this paper concludes that using a hybrid model of
hydrodynamic model coupled with XGBoost data model for sediment prediction and analysis in sedimentation tanks has significant
advantages. The hybrid model not only accurately reflects the temporal and spatial distribution characteristics of the sediment in the

sedimentation tank, but also helps optimize the sludge discharge method of the sedimentation tank, thereby improving the management

and operation efficiency of the water treatment plants, and has important application value.

Keywords sedimentation tank hydrodynamic model sludge level prediction hybrid model spatial and temporal distribution
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Fig. 1 Plane Distribution of Sedimentation Tank
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Fig.2 2D Topology of Horizontal Sedimentation Tank
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