Exercise 2 GIS Fundamentals
(for ArcGIS  9)


9/2007
Analysis of Texas Demographic Change

Create a single page layout containing four similarly sized and formatted maps of Texas showing percentage population change by county for the decades 1960-1970, 1970-1980,  1980-1990, 1990-2000.  County outlines are sufficient, but for an  extra challenge you can optionally include  major  cities, identified by name, and major roads, and display the data in one of the Texas standard map projections.  Hand in the layout, accompanied by a short analysis of the primary spatial growth patterns which emerge from the maps.

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

The data are available on the web site and on the p: drive at:


P:\briggs\g6381\avex2
The costat44.dbf  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 for 1960, 1970, 1980 and 1990. 

The file counties.shp contains outlines for all US counties in latitude & longitude decimal degree coordinates, NAD83 datum, and also the 2000 population. To do the  “extra challenge” also load cities_2000.shp and roads.shp, also in lat/long NAD83. 

More recent versions of  these data are available in:


P:\ArcData_9\usa\census &   P:\ArcData_9\usa\other
However, some file names differ and the file sizes are significantly larger so these are not recommended for use in this exercise.

Obtain Spatial Data for Texas Counties

1. In ArcView, begin by bringing in a spatial file of all US  counties. 


Click the Add data icon bring in  the layer:  counties.shp 


--it will show as counties in T of C


--add cities.shp and roads.shp if you intend to do the “extra challenge” 

2. Now create a  file containing only Texas counties: (pp.209-214)


From the pull down menus, use Selection\Select by Attribute ---Select by Attribute dialog box opens


In Layer box, select counties


In Method box, select Create a new selection

Build query:  State_fips="48" by:



In Fields box, single click  “State_fips” –its values should show in Unique Sample Values box



Again in Fields box, double click  ”State_fips” and its name appears in the query box at bottom.



Single-click  =      An =  will be added to the expression in the query box.



In Unique sample values box, double click “48”  (if 48 not listed, click Complete List button)




The query “State_fips” = ‘48’ should now be displayed in the query box.  



Click Apply button, then close the dialog box. Texas counties should be highlighted.



(To clear a selection,  click layer name in the T of C and go to Selection/Clear Selected Features)

3. Save the Texas counties as a shape file and display them: (pp. 290-294)


Right-click counties in T of C and select Data/Export data---Export Data dialog box opens.

In the Export box, be sure Selected Features is displayed

Select Use the same coordinate system as this layer’s source
In the Output shapefile or feature class box, specify folder and file name for the new shapefile 



e.g. c:\usr\initials\txcnty.shp


 When prompted, Do you want to add…., select Yes 

Remove US counties theme by right clicking its name in T of C and select Remove.


Right-click txcnty layer in T of C and select Zoom to Layer to zoom in on Texas 


There are 254 counties in Texas so there should be 254 records in the file. 

To check this, right click txcnty in T of C and choose Open Attribute Table.  

Create  Attribute Data for Texas Counties

4. Bring in data for all US counties and select Texas only

Bring in the costat44.dbf  file by clicking Add data icon.


Right click costat44 entry in T of C and select Open to open the table.


Click the Options button at the bottom  of the table display and choose Select by Attribute


Be sure Method line says “Create a new selection”

Use the same method as in #2 above to build the query “ST”=’48’  to select Texas records.

Display only the selected records by clicking Selected button at the bottom of the table display.


Note that there are 255 “counties” selected. The first record is for Texas as a whole. 

5. Hide variables we don’t need


Be sure the Costat44 table is open  (To open, right click on name in T of C and select Open)

Right click on  costat44 entry in T of C, select Properties and click the Fields tab

Uncheck the box beside each variable except the following: 


OID, ST, COU, SUMLEV, METRO,PMSA,AREANAME


 
PO01060D, PO01070D, PO01080D, PO01090D  
 [be sure its D (data)and not F (Flag for missing data]

Its easiest to click  the “clear all” button and then re-check the required variables.

  If you display a few extra, that’s OK


  To see how you are doing, click Apply—only non-hidden variables should display in the table.   

6. Save selection as  “Texas only”  data file  


Click Options button at bottom of Table and choose Export

Or right-click table name (costat44) in T of C and choose Data/Export

Be sure that Export box says Selected records 

In the Output table box, specify folder and file name for the new dbf table



e.g. c:\usr\initials\texas.dbf

When prompted, Do you want to add…., select Yes 
Open the texas table to check it out  (right-click in T of C and select Open) 

This file will only have records for Texas counties  (254) and the non-hidden fields  in the columns 


Remove the original costat44.dbf table by right-clicking in T of C and choosing Remove.

 

7. Add blank fields to the Texas table 

Be sure that you are in Source mode in TofC, right click the texas.dbf file, and select Open
Click the Options button  at bottom of table and select Add Field


In Name box, type   Pop_6070  (we will use this to store pop. growth for this decade)
In Type box, select double,  and click OK button



Repeat the above process to add two more blank fields:  pop_7080 and pop_8090

Click OK—new fields are added. 
8. Calculate  growth variables.

Right-click Texas table in T of C and select Open—the new columns should be present.


Right-click the pop_6070 column heading and select Calculate Values.



Accept the foolhardy willingness to do this without undo!!!

Build query as follows: ( [PO01070D]-[PO01060D] ) / [PO01060D]*100  (note the parentheses) 

Click OK and column is populated with percentage change 1960-1970 



Repeat the process to calculate % change for the next two decades. 



(The values for Texas as a whole for the 3 decades are: 16.900131, 27.028764, 19.408769)

Combine the Spatial and Attribute Data 

9. Create fips variable in  Texas.dbf to use to join to txcnty file

right-click Texas table in Tof C and choose Open


click Options button at bottom of table and select Add Field

 Add the field  fips, and  specify its Type as Text. Click OK and the field is added to the table.

Right click the Fips column heading in the table and choose Calculate Values



Specify String for Type 

Build the expression ST+COU. 

This will “concatentate” (combine together) state codes in ST with county codes in COU

10.Join the spatial and attribute data using fips as the key field in each data set 

 
Right-click txcnty in TofC and select Joins and Relates/Join---Join data dialog box opens.



Choose the following: Box 1:  FIPS.     Box 2: Texas.       Box 3:  fips     Click OK

11. Add variable for pop growth 1990-2000


right click txcnty in TofC and select Open to open the table (if not already open)


Notice the txcnty.pop2000 variable. The spatial file contains some attribute data as well.

We can use this to calculate growth 1990-2000.



Add pop_0090 field following same approach as in #7 above



Calculate values for this variable following same approach as in #8 above Expression is:




( [txcnty.pop2000]-[Texas.PO01090D] )/[Texas.PO01090D]*100

Produce Single Layout with four  pop. growth maps, one for each time period 

Go to layout mode (click the page icon below the view) 

Select your page layout (landscape, portrait, etc) appropriate for 4 frames. 

Resize the existing data frame so that 4 can be drawn on one sheet. 


Go to Data Frame tab under Data Fame Properties to lock the scale so all maps will be same size 


Select symbology for roads, cities


Experiment with classification & symbology till you find one that will work for all 4 periods  

Make 3 copies (you can use ctrl-c, ctrl-v).

      Change variables in each frame to display 60-70, 70-80, 80-90, 90-00 data

Note: you must use the same categories and color systems  on each map  to permit comparisons .

In the Layer Properties box, click Import button and select “Just the classification” to import classification from another frame to use with a different variable. However, be sure to adjust the top and bottom ranges (via classify button in Layer Properties dialog) so that highest/lowest  values are not omitted. 

Include legend, scale bar and note projection used as well as  other 'standard' information  to document a map. 

Hints on Extra Challenges
Labelled cities You will need to  “select for Texas” just as you did with counties. I would display ONLY the very largest metropolitan cities (Dallas, Fort Worth, Houston, El Paso, etc..). You can identify large cities using the POP variable in attributes of cities_2000.shp file and build a selection just to show the largest metropolitan centers—say those with populations over 150,000.  You can show selected cities only by creating a new shapefile for these cities (similar to how you selected only Texas counties). Alternatively,  you can right click on the cities layer in the TofC and go to Selection/Create Layer from Selected Features, a selection layer will be added to the TofC and you should turn off the overall cities layer.   You can label by right clicking on the layer in the TofC and selecting Label features.   If the appropriate label does not display, you will need to select Properties, click the Label tab, and choose an appropriate variable in the drop-down Label Field box.
Roads You can use the ArcToolbox/Analysis Tools/Extract/Clip  to “clip” roads so that only roads within Texas are shown. (pp. 285-287). Alternatively, you can use a “mask”  in each display frame by going to Frame Properties/Data Frame tab and using the Clip to Shape option. (Note: I have had some problems with this not leaving a clean set of county outlines around the edges.)  

Map Projection.  The Spatial Reference System of the source data is geographic in decimal degrees. You could specify a projection for the data display e.g. that of the Texas Map Projection Standard. 

Right click on “Layers” in Tof C, select Properties and click Coordinate System tab. Specify desired projection under Predefined/Projected Coordinate system/Continental/North America. Then use Modify button to set parameters for the Texas Statewide Mapping System (TSMS) map projection standard as described in the lecture notes on Terrestrial Data Structures. Alternatively, you can go to Predefined/Projected Coordinate system/State Systems/  where the TMPS has already been pre-defined.
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