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Application of 1D&2D coupling hydraulic mathematical model in planning of flood diversi

on project
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As one of the four big country parks in the planning of The overall plan of Beijing City

(2020) , Nan Hai Zi Country Park should have important functions of ecological isolation,
wetland protection and leisure, but also lakes in which should shunt and store up the
flood of Liangshui River to reduce downstream flood risk. In particular planning, Nan Hai
7Zi flood storage basins was required to reduce peak flow of Liangshui River to limit;
drive down the highest flood stage of flood storage basins as much as possible; keep a
high limited water level of flood storage basins in flood seasons; reduce area of
construction and sluice to limited water level in 3 days. As the flood storage basins are
far away from Liangshui River and be insolated from each other, the primary mission is to
fix the size of flood diversion channel, sluice channel, communication channels and basins,
in addition, make an flood dispatching rule.In this paper, a Mike-Flood 1D&2D coupling
hydraulic mathematical model for Liangshui River and flood storage basins was established.
Based on this model, engineering plan and operation scheme were optimized through schemes
comparison, and the sensitivity of roughness are also analysed. Meanwhile, a HEC-RAS zero
dimensional &one dimensional coupling hydraulic mathematical model was developed to verify
results based on Mike-Flood model. Comparing the two kinds of models, some rules and
characters about replacing 1D&2D coupling model with zero dimensional &one dimensional
coupling model were discussed. The main conclusions of this paper are as follows. 1, after
the optimization, the engineering plan and operation scheme can meet the demands better. 2,
based on visual observation or statistical evaluation with correlation coefficient, root
mean squared error and Nash-Sutcliffe coefficient, even roughness change in a possible

interval, the planning results still have good roughness sensitivity adaptation to depress

Liangshui River flood peak flow and keep the highest flood stage in storage basins




acceptable. 3, when the flood flow into the flood storage basins, the results of =zero
dimensional &one dimensional coupling model correlate well with 1D&2D coupling model

However, when the flood flow out of the basins, the latter result become less rational
because of the ignoring of tiny hydraulic slop in the basins which was highly correlated
with drainage flow.4, In some conditions, the results of one dimensional &zero dimensional
coupling model inosculated well with 1D&2D coupling model if the former was established
rational. Therefore, the former can completely replace the latter in early stage of
planning and design of flood control project with accuracy, rationality and efficiency at
the same time. However, using zero dimensional model to generalize flows in basins caused
neglection of hydraulic slop and momentum transfer between basins. For some hydraulic
conditions droved by these two factors more, all-around and securer analysis should be
done before the adoption of the results of one dimensional&zero dimensional coupling

model.
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