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Figure l. Control Volume of node ij.
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in which

K*"and K,*= permeabilities of the control volume in

x-direction at points e and w respcctively;

K.and Kr,= Permeabilities of the control voume in

y-direction at points n and s respectively;

m = time index:

2., z*, zn and zs represent heights of the impervious

bed from datum of points e, w, n and s respectively.
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Using harmonic means of neighbour node

permeabilites for the control voume boundary pnint

permeabilities, introducing arithmatic means for

elevations of them and considering:

d,, = h,r-",,

Equation 3 after some simplifications will be as

follows:

r, (rriiij - hil'') - r, (hii.' - r,iij')* r, (r,ilil - hil'')

r. (nil].' - htli) = S,., ttill.l - nil - R,., (4)
A t

where
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in which

Qpump,, - pump discharge at node ij;

qori.r - recharge discharge at node ij;

Qper,, = vertical seepage discharge into the

aquifer at node ii per unit area.

Applying Equation 4 to all nodes of the aquifer

grid and introducing initial and boundaryconditions'

a system of non-linear equations results. These

equations were solved by the iterative line by line

sweeping method in four directions [9] in which the

tridiagonal matrix algorithm is introduced to solve

the equations for every line.

ANALYTICAL CHECKS

To check the accuracy of the model, problems

which have exact analytical solutions were selected.

These problems were solved by the developed model.

Then results were compared to analytical exact

solutions.

Example I

A confined homogeneous and isotropic aquifer as

shown schematically in Figure 2 is considered. The

aquifer has the following characteristics:

S = 0.003, T = o.ool *, Qo ='o'25 +

where, T, is the transmissivity of the aquifer tt6 Qo

is the pump discharge.

The analytical solution of the waterdrawdown in

the well given by Theis I22l and numerical results

computed by the developed model are illustrated in
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Figure 2. Aquifer of Eample l.

Figure 3. Head versus distance from the well center

after 5000 seconds are also introduced in Figure 4.

Results show good accords between analytical and

numerical methods.

Example 2

A semi-infinite homogeneous and isotropic aquifer

confined above and below by impermeable layers as

shown in Figure 5 is considered. The aquifer is

bounded at x equal to zero by a fully penetrating

hydraulically connected stream orlake; the aquiferis

extended to infinity in the positive x-direction.

Initially, t = 0, the head in the aquifer is at equilibrium

and assumed to be everywhere equal to ho. At time,

t = 0, the lake level is raised to a new elevation equal

to Ho. The head along the aquifer in x-direction is to

be predicted atdifferenttimes. The analytical solution

of this problem is given by Carslaw and Jaeger [231

as:

R . =r , J

(Qpu*pii -Qrii)
- Qperi,i

h - errc lr
Ho lzffi) (s)

Analytical and numerical results are shown in

o
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