Lab 4, Introduction to Geographic Modeling

The following exercises are designed to introduce you to the one of the fundamental GIS operations called ‘database query’, as well as the concept of cartographic modeling (Berry 1987), Boolean logic (Robinove 1987) and modeling with “macros” inside a GIS program.   Secondarily they will give you additional practice with IDRISI Kilimanjaro which is the primary GIS software you will use in this course.  (If you wish to use another software to do the same exercise you are welcome to do so.)

Download data here
Steps

Tasks_____________________________________________________

1 Read the IDRISI on-line tutorial  2.2 Database Query

2 Create two files required to do the analysis:  the reclass file (.rcl) to be named ‘floodzones’ and the attribute file (.avl) to be named ‘claysoils’ using the Edit command on the Data Entry Menu.

3 At 1:00 we will build a cartographic model together.

4 Run the model and look at the results, i.e. the bestsoils, flood, and bestsorg maps, and the final text file reporting the number of suitable hectares.  What is the number you got?
5 We will now do the IDRISI on-line tutorial 2.6 Map Algebra
6 Write a FORTRAN program to do either the database query exercise as follows:
Your code should do all the steps and your output should include a text file showing the number of hectares available.

EXTRA Credit – write the code to reclass the elevation and soils maps using the SELECT CASE function

7 OR write a FORTRAN program to do  the map algebra exercise as follows:
TEMPERATURE = 26.985-0.0016 * elevation(feet)

Eo(mm) = 2422 - 0.109 * elevation(feet)

Overlay the rainfall image with the potential evaporation image to create the map of moisture availability.

Reclass the moist availability map into moisture availability zones

Reclass the temperature map into temperature zones

8 EXTRA Credit – write the CROSSTAB code to make the final agrozones map (only for the super industrious!)
To be handed in:_______________________________________________________

Short description of 

a) Introduction to the question being addressed in each exercise, 

b) method used to find the solution (discuss both what is database query, and the use of Boolean logic), 

c) method used to delineate agro-ecological zones (explain map algebra
d) results -- a color print of your program output

e) your FORTRAN code with glossary and explanatory commenting! 

f) short discussion of the most efficient means to calculate this map using Boolean logic.  Is it the GIS macro model or FORTRAN program??  (No complaints allowed!)

Berry, J., 1987. Fundamental operations in computer-assisted map analysis. International Journal of Geographic Information Systems, 1:2, 119-136.


Robinove, C.J. 1986. Principles of Logic and the Use of Digital Geographic Information Systems. U.S. Geological Survey Professional Paper No. 977. U.S. Gov. Printing Office, Washington, D.C. p. 19.

New Tools in FORTRAN  (that will aid in this exercise)

Rather than use IF…. THEN statements you may wish to experiment with:

SELECT CASE statement, p. 274 of the Essential LF90 Reference

SELECT CASE Statement

Description

The SELECT CASE statement begins a CASE construct. It contains an expression that,

when evaluated, produces a case index. The case index is used in the CASE construct to

determine which block in a CASE construct, if any, is executed.

Syntax

[ construct-name : ] SELECT CASE (case-expr)

Where:

construct-name is an optional name for the CASE construct.

SELECT CASE Statement

case-expr is a scalar expression of type INTEGER, LOGICAL, or CHARACTER.

Remarks

If the SELECT CASE statement is identified by a construct-name, the corresponding END

SELECT statement must be identified by the same construct name. If the SELECT CASE

statement is not identified by a construct-name, the corresponding END SELECT statement

must not be identified by a construct name. If a CASE statement is identified by a constructname,

the corresponding SELECT CASE statement must specify the same construct-name.

Example

select case (i+j)

case (:-1)

... ! executed if i+j<0

case (0)

... ! executed if i+j==0

case (1,4,7)

... ! executed if i+j==(1 or 4 or 7)

case default

... ! executed if none of the other case

! selectors match i+j

end select
Example in program D2x05.F90

