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Figure 2.16 Steady flow in an unconfined aquifer between two water bodies with
vertical boundaries. Source: Bedient and Huber, 1992.
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Example 2.2 DUPUIT EQUATION

Derive the equation for one-dimensional flow in an unconfined aquifer using the
Dupuit assumptions (Figure 2.16).

Solution. Darcy’s law gives the one-dimensional flow per unit width as

dh
9= ~khG

where h and x are as defined in Figure 2.16. At steady state, the rate of change of
q with distance is zero, or

d dh
3;(~Kh2;> =0

or

Integration yields
h? =ax + b

where @ and b are constants. Setting the boundary condition & = hg at x = 0,

b= h
Differentiation of h* = ax + b gives
dh
a = 2h Z\’_
From Darcy’s law,
dh g
" T Tk
s0, by substitution,
2gx
2 2 _ A49X
h hs X

Setting # = hz at x = L and neglecting flow across the seepage face yields

2qL
-

Rearrangement gives

g = % (h — h}), Dupuit equation
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Figure 2.17

Dupuit parabola with recharge.

Source: Bedient and Huber, 1992.
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