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Case Study 68       Land Management Problem

Land Management Problem

Problem Description

The U.S. Bureau of Land Management (BLM) manages millions of acres of public rangelands. A significant part of this land is used to grow vegetation that will be consumed by animals (both wild and domesticated). The management at BLM is concerned about determining the optimal number of animals that the land can support, given the land inventory and the dietary requirements for different types of livestock. 

The aim of this project is to build a decision support system that enables BLM to manage public rangelands. Below we present a mathematical formulation of this problem.

Mathematical Formulation

The following notation is used:

I
total number of vegetation types

J
total number of livestock types

aij
amount of vegetation type i consumed per livestock type j
(j
total amount of vegetation to be consumed by livestock type j
bi
an upper bound on the amount of vegetation type i produced 

gij
the maximum requirement of vegetation i for a balanced diet for livestock type j
fij
presents the minimum requirement of vegetation type i for a balanced diet for livestock type j.

The decision variables are as follows:

xj
the number of livestock type j supported by the public rangelands.

The objective is to find the optimal number of livestock of different types that the public rangeland can support, given the vegetation inventory and the dietary requirements for each livestock type. The first set of constraints shows that the total consumption of each vegetation type should not be greater than the amount available in the inventory. The second set of constraints shows that the total consumption of vegetation type i consumed by livestock type j should not be greater than a predefined limit (j. The third and fourth sets of constraints relate to the dietary requirements for each animal type. These constraints show that the ratio of the intake of vegetation type i to the total intake, for each livestock type, should be between fij and gij.
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Spreadsheets

1. Build a spreadsheet that presents coefficients aij, for i = 1,…,I and j = 1,…,J.

2. Build a spreadsheet that presents coefficients (j, for j = 1,…,J.

3. Build a spreadsheet that presents coefficients bi, for i = 1,…,I.

4. Build a spreadsheet that presents coefficients gij, for i = 1,…,I and j = 1,…,J.

5. Build a spreadsheet that presents coefficients fij, for i = 1,…,I and j = 1,…,J.

User Interface

1. Build a welcome form.

2. Build a form that includes the following controls:

a. A frame titled “Problem Data.” The frame includes the following:

i. Two text boxes where the user types in the total number of livestock types (J) and the total number of vegetation types (I). 

ii. Two option buttons that allow the user to choose whether to type in the data or read the data from a file. If the user chooses to type in the data, five tables appear (three with dimensions I by J, one with dimensions 1 by I, and one with dimensions 1 by J) where the user types in the coefficients aij, (j, bi, gij, and fij. If the user chooses to read the data from a file, upon selection, a text box appears where the user types in the name of the data file(s) (the location of Spreadsheets 1 to 5).

b. Insert a command button titled “Solve the Problem.” When this button is clicked on, the land management problem is solved using the Excel solver. 

c. Insert a frame titled “Sensitivity Analysis.” In this frame, include a combo box to allow the user to choose a parameter for the sensitivity analyses. 

d. Insert a frame titled “Reports.” Include a number of option buttons to allow the user to open one of the reports presented below.

e. Insert a command button titled “See an Example.” When the user clicks on this button, a frame opens that includes the following:
i. The problem statement of an example.

ii. The mathematical formulation of the stated problem.

iii. The optimal objective function value and the corresponding optimal solution.

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Report the results from the sensitivity analysis.

2. Report the optimal number of each type of livestock to be supported.


















































































































































































































































































� EMBED Equation.3  ���
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