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Network Flow Optimization Model Application in
Reservoir Network Water Distribution
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Abstract

The network flow model is utilized in the simulation of water distribution among
reservoirs. However, the original network flow model could not mock the storage
function of the reservoirs. Besides, it is an outflow decision variable for each point in
time not to be set, and the mass balance of each reservoir between inflow and outflow
needs to be satisfied. When the number of reservoirs is increased or the water
distribution period is extended, the number of decision variables and constraints will
increase quite fast to reduce the efficiency of model performance. This research would
use time series as the input and output of the model and utilize the Fourier series to
transform the time series function from the time domain to the frequency domain.
Moreover, the decision variables are transitioned from the flow volume to the
coefficients of frequency basis functions. Not only could the decision variables be
reduced, but also the variation patterns of the outflow time series and the demand
time series could be aligned. This model could be adapted into a long-term water
distribution program and the simulation of water distribution under different
hydrological scenarios.
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