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Consideration on the Boundary Condition
for Calculations of Open Channel Flow
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Abstract: The reason given for the boundary condition of calculation open channel flow leaves some
insufficiencies. Calculation for tranquil flow is done toward upstream with downstream boundary condi-
tion for depth, the reason is explained as the influence of downstream water level relating to wave propa-
gation. But it is logically wrong since the discussion is based on the equation of steady flow without un-
steady term. Mathematically, we have only to give boundary condition where the water depth is fixed and
to proceed the calculation from the boundary condition position. Also, since the steady flow can be found
by solving the governing equation for unsteady flow with steady boundary condition, boundary condition
of the depth for steady flow calculation can be given in the same manner as for the analysis using the
characteristic curve method. Boundary condition for free surface is obtained directly by equating the
normal components of the velocities of water particles on the surface and of free surface variation.
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Figure 1 Schema of steady open channel flows. (a) water surface profiles
in steep slope channel,  (b) water surface profiles in critical slope channel,
(c)water surface profiles in mild slope channel,  (d) water surface profilesin

horizontal bottom channel,  (g)water surface profiles in adverse slope channel.
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Figure 2 Schematic view of open channel flow
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