Week 3
Further Application of Laplace's Equations
Poission's Equation

Sa. Dx(bDy) + ﬂ—ﬂcl/y Dy(bDx) = R(x, y) DxDy
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For idand recharge in one dimension
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The solution for the above equetion is
R
h(x) =- —x* +a,x+
(x) o X taxta,

Applying the boundary conditions of h=0 at x=I, and dh/dx=0 at x=0, &=0 and &=RI*/2T can be
obtained and the above equation can be smplified to

h(x)z%(lz- x?)

Finite Difference Modd for Idand Recharge

h-l,j : Zh,j + h+1,i + h,i-l' Zh'i * hvi” = _R
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Thisresultsin

h = hi-l,i +hi+1,j + h,j-1+ h’j+1 + DXDXR/T
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Finite Difference Method for the Transient Flow
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Explicit finite Difference approximation
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The following form can be obtained with the forward finite difference gpproximation.
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Thisresultsin
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Aquifer Responseto Water Level Changein a Reservoir

For the one-dimensiond case,

The explicit finite difference gpproximation can be obtained
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Then

hin+l — hin
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A computer program can be developed based on this agorithm.



