Groundwater Modeling Using the

Finite Difference Method

Part 1: Practice

I. Set ( x = ( y

a. Highlight full columns of A ..... F

b. Home >>>Cells>>>Format

Height = 14.4
 
Width = 2.11
II. Set Boundary Conditions

a. Enter 5 in cells A1....F1

b. Enter 2 in cells F8...F10

III. Interior Nodes

a. Go to B2

b. Enter =(B1+C2+A2+B3)/4

c. Copy B2

d. Paste B3...B9

e. Copy B2...B9

f.  Paste C2..E9

IV. Exterior Nodes

A. Left side

1. Go to A2

2. Enter =(B2+B2+A1+A3)/4

3. Copy A2

4. Paste A3...A9

B. Right Side

1. Go to F2

2. Enter =(E2+E2+F1+F3)/4

3. Copy F2

4. Paste F3...F7

C. Base

1. Go to B10

2. Enter =(A10+B9+B9+C10)/4

3. Copy B10

4. Paste C10...E10

5. Go to A10

6. Enter =(A9+A9+B10+B10)/4

V. Calculate Hydraulic Head

A. Big Round Button at left top of screen>>>>Excel Options (bottom of tab>>>>Formula>>>enable Iteration calculation
1. Set Maximum Iterations to 10000
2. Select “OK”
VI. Set Grids

A. Highlight Numbers

1. Home>>>Cells>>>Format>>>Format Cells>>>Border

2. Select a modest border for external and internal lines

VII. Format Data

A. Highlight Numbers

1. Home>>>Cells>>>Format>>>Format Cells>>>Number

2. Select 1 decimal place

VIII. Print Your Results

A. File>>>PageSetup

1. Select either portrait or landscape, depending on the morphology of your model.

2. File>>>Print

3. Select OK

VIII. Manually Contour Your Values of Hydraulic Head!

Part II: Modeling flow of your flownet
Consider a saturated, homogeneous, isotropic, rectangular, vertical cross section ABCDA with upper boundary AB, basal boundary DC, left-hand boundary AD, and right-hand boundary BC.  Make the distance DC twice of that of AD. 

a.  BC and DC are impermeable.  AB is a constant head boundary with h=100 m.  AD is divided into two equal lengths with the upper portion impermeable and the lower portion a constant head boundary with h=40 m.

Parameters:


You should have 24 cells horizontally and 12 cells vertically.


You will need to have "ghost cells" for cells along impermeable boundaries


Contour your flow net by adding equipotentials (10 m spacing), and add flow lines.

