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1 Basic equations in co-orthogonal coordinate
system (z,vy)
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in which, bed shear stress terms and momentum diffusion terms can be expressed

as follows:
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2 Transformation into general coordinate sys-
tem (¢,7)

Chain rules are used for the transformation of partial differentiations.
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Contravariant components of the velocities in (£,71) coordinate, (u®,u"), are
defined as,
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3 Derivation of continuity equation in general
coordinate system
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Left hand side of the continuity equation is,
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Figure 1: Definition of channel curvature r

Then the continuity equation in general coordinate system becomes,
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4 Derivation of continuity equation in curve lin-
ear coordinate system in s—n(Method I)
Transformations are conducted as, (z,y) — (§,17) — (s,n). Using the relation-

ship of rdf = ds, in which € is meander angle, and r is local radius of curvature,
followings are derived.
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in which us and wu,, are velocity components in s and n directions.
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in which 6y is a reference meander angle, and By is the channel width.
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Substituting above equations into Eq.(26), the next equation is obtained.
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Thus the momentum equation in s-n curve linear coordinate system is,
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5 Derivation of continuity equation in curve lin-
ear coordinate system in s—n(Method II)
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6 Momentum equation in general coordinate sys-
tem (non-conservative form) in £-7 coordinates
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in which,
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7 Momentum equations in s —n curve linear co-
ordinate system (Method - I)

7.1 Momentum equation in s-direction
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Therefore, advection terms of momentum equation in s-direction becomes,
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Pressure term of the momentum equation in s-direction.
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Friction term of the momentum equation in s-direction.
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Finally, the momentum equation in s-direction (non-conservative form) is de-
rived as,
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In order to express in conservative form, setting the right hand side of the above
equation as Sy, and using the continuity equation,
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Consequently, the momentum equation in s-direction in conservative form be-
comes,
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7.2 Momentum equation in n-direction
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Therefore, the advection term of the momentum equation in n-direction be-
comes,
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Other terms are also derived and the momentum equation in n-direction be-
comes as follows:
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For the conservative form expression, setting the right hand side terms of above
equation as S, and using continuity equation,
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Finally, the momentum equation in n-direction in conservative form is derived
as follows:
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8 Derivation of the momentum equation in (s,n)
coordinate system (Medothd - IT)
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Others are the same as the previous section.

9 Summary

Basic equations are summarized as follows:
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9.1 Continuity equation
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9.2 Momentum equations (non-conservative form)
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9.3 Momentum equations (conservative form)
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