Exercise 2  Introduction to GIS 





1999

Analysis of Texas Demographic Growth
Create a single page layout containing three maps of Texas showing percentage population growth by county for the decades 1960-1970, 1970-1980, and 1980-1990. County outlines are sufficient, but for extra practice you can optionally include  large cities, identified by name. Hand in the layout, accompanied by a short description of the key characteristics of the growth patterns in each decade and the differences between them.

This exercise illustrates another major application for GIS--the identification of spatial patterns and trends. 

The attribute data are available in:


p:\briggs\poec6381\ex2\costat44.dbf   

or by download from the course Web site. This file is from a CD-ROM issued by the US Bureau of the Census called USA Counties, 1994 and contains demographic data for the US by county. The variables Po01060d, Po01070d, Po01080d, Po01090d contain the raw population counts that you will need. A zipped version is on the course Web site for use at home. 

The spatial data are available in


M:\arcview\esridata\usa

The file counties contains outlines for all US counties in latitude & longitude decimal degree coordinates, NAD83 datum. This data comes with ArcView. At home, it will probably be c:\esri\esridata\usa, depending on where you loaded ArcView.  The “extra challenge” data is here also for cities and roads.

Page references below are to Using ArcView GIS Version 3.0. 
Obtain Spatial Data for Texas Counties

1. In ArcView, begin by bringing in a spatial file of all US  counties. (pp. 40-42)


Open a View and  add the theme:  counties from m:\arcview… as above 


--it will show as cnty in TofC (don't turn it on to display--it's slow to draw!)


--add cities and roads if you intend to do the “extra challenge” (see # 11 below). 

2. Now create a  file containing only Texas counties: (pp.187-193)


Open the Attributes of Counties table using Theme/table


Select Texas counties only by using query tool (hammer) to build query:  State_fips="48"

3. Save the Texas counties as a shape file and display them in View1: (pp. 237-238)


Make View1 active selct Theme/Convert to Shapefile  


     Save to appropriate drive & name(eg c:\your_initials\txcnty.shp) & add to View when prompted.


Remove US counties theme by clicking  theme name in View1 and selecting Edit/Delete theme.


Turn on display of Texas counties in View1 and select View/Zoom to Theme to maximize image   

4. . Map units for the source data are decimal degrees. You may want to specify a projection e.g State Plane 1983, Texas North Central zone. This is done with View/Properties  (pp 155-157)

Obtain Attribute Data for Texas Counties

5. Bring the costat44.dbf  file into  ArcView using Project/Add Table (pp. 57-58)


Use Table/Query (or the hammer icon) to select Texas records (St="48") (pp. 187-193)


Use Table/Properties and 'hide" all the variables  after Po01092d (pp.182-184) 


Use File/Export to save this as a Dbase file called txpop (or similar). (p. 234)


This file will only have Texas data for the non-hidden variables.


Remove the original costat44.dbf table using Project/Delete

 

6. Now, bring the exported file back into ArcView using Project/Add Table
(pp.57-58)


Make table editable (Table/Start editing). Be sure to select Table/Stop editing when finished.  


Use Edit/Add Field to successively add three  new variables for pop change (p.67 #3)


 
Name: pop%6070   pop%7080,  pop%8090      Type:  Number      Decimals:  1


Calculate values for variables (% change for each decade):



highlight variable name (e.g. pop%6070) in txpop table



select Field/Calculate and build query as follows: Po01070d-Po01060d/Po01060d*100




(note 'funny' arithmetic: calculations performed left to right not 'multiply first'!)

Combine the Spatial and Attribute Data 

7. You will first need to add another variable to the demographic data called fips so that you have a common key variable in each set to use for the join.


Select Table/Start editing to enable edits. (Be sure to select Table/Stop editing when finished.) 



Use Edit/Add field to add a new variable called fips. Be sure Type is string

Add  together st+cou fields to put values into fips (use Field/Calculate)


Save edits by selecting Table/Stop Editing (otherwise you will have problem with joining.)

8.Join the  spatial and attribute data using fips as the key field in each data set (pp 60-63).
Produce Single Layout displaying pop. growth maps for all three time periods
9.  Draw a map for each of the time periods (one per view): Create two new views View2 & View3. Use Edit/Copy & Paste to copy theme from View1 into Views2 & 3. Use the Legend Editor (bring up by clicking  txcnty theme in TofC in each View) to select variable to map. Select 'meaningful' data categories and use the same ones on each map  to permit comparisons. 

10.  Create a layout containing all three views. Include scale bar and note projection used and other 'standard' information used to document a map. 
11.  Extra challenge:  Include major cities (and roads also if desired)  to provide better ‘orientation.’ You will need to  “select for Texas” just as you did with counties. You can identify large cities using the POP1990 variable in attributes of cities.shp file.. You can use automatic Label (pp. 130-133) to display names.

Problems with Joins

If Join item in the Table pull down menu is greyed when you want to join two tables:

(1) Have you selected a key variable in each table?

(2) Are the two key variables both the same "Type"? ( both must be 'numeric' or both 'string')

To check type, click on variable name in the table, then select Field from pull down menu:

 
--if the Statistics item is greyed, variable is 'string' (can't calculate statistics on characters!)


--check a known numeric variable (Statistics should not be greyed) to be sure.

(3) Is editing enabled on either of the tables? If so, select Table/Stop editing.

(Note: this option only shows when editing has been enabled.)

(4) Does the source table contain Joins already? If so, they must be removed:.

(the source table is usually the one containing the descriptive data--not the Attributes of ...table) 


--select Table/Remove all joins

    or
--export the data as a new table using File/Export, then bring back into ArcView using 
Project/Add table

