Project 3  Spatial Analysis of Demographic Data

4/10/2008    Due date:  April 11
1. 1990 and 2000 Geographics

We will use  the block, block group and census tract levels of geography.  Spatial files for these (along with other layers such as roads) are provided in the TIGER2000 data distributed by the Census Bureau. 

You can obtain the raw TIGER files,  and then use ArcToolbox to process them,  at:  

http://www.census.gov/geo/www/tiger/index.html (for nation)

http://txsdc.utsa.edu/txdata/tiger/  (Texas only)
There are also conversion tools for TIGER-to-shapefiles,  TIGER-to KML, and for census tables at: 
           http://tnatlas.geog.utk.edu/downloadfree.htm
Alternatively, you can go to ESRI’s web site and download the TIGER files already processed to shapefile format. In the class exercise, we will work with census tracts, but for the project you may need  block and block group for 1990 and 2000.

http://www.esri.com/data/download/census2000_tigerline/index.html


These same files are also available (Texas only) at:


http://txsdc.utsa.edu/txdata/shapefiles/
The following book may also have useful information:

Alan Peters & Heather MacDonald Unlocking the Census with GIS.  Redlands, CA: ESRI Press, 2004
For those unfamiliar with these geographic units:

Blocks: equivalent to a city block. The smallest unit (in land area) for which the Census Bureau  publishes data. Data is limited to basic demographics (population, age, gender, ethnicity, etc) from the “full count” census forms. No socio-economic data e.g. income. Blocks are renumbered  for each census, so Block 2345 in 1990 is not necessarily the same as Block 2345 in 2000, but an “equivalency table” is published. Because they are based on the road network, once the road network in a developed area is established, block boundaries are consistent from one census to the next. 

Block Groups: groupings of blocks. The smallest area for which socio-economic data available (although it’s limited). Block groups do not have consistent boundaries (or identification numbers) from census to census and are intended primarily fro Census Bureau data processing purposes. 

Tracts: combinations of block groups. Intended to equate to city neighborhoods and be similar in population (goal is 3,500, but can vary widely 0-20,000!). This is the smallest geographic unit for which extensive socio-economic data is published from the “sample forms.” Outer boundaries are intended to be consistent over time (although changes do occur) and use identifiable features of the landscape (roads, railroads, etc), with internal splits being used as population growth occurs. Numbering system is consistent over time and equivalency tables are published to identify splits and boundary changes. Census tracts can cross city boundaries (but not county boundaries), and data is usually published for each part of the tracts. BNA (Block numbering areas) are equivalent to census tracts in rural areas.


These units “nest” as follows: blocks within block groups within tracts within counties.


Note: tracts may be “split” by city boundaries.

2. 1990 Demographics

The file stf1BxTX.dbf contains 1990 demographic data down to the block level for the State of Texas. The folder DOCUMENT(1990) contains associated documentation. They were copied from the 

1990 Census of Population and Housing Block Statistics, West South Central Division CD90-1B- US Bureau of the Census, Issued September, 1992 CD (Careful:  414,092 records!):

See tbl.mtx.asc for identification of demographic variables in file.

The  file stf3_1990_col_example.dbf  is an example of Socio-Economic data   from STF3 for Collin county by tract downloaded from the Census Bureau’s 1990 data extract system at:


http://www.census.gov/main/www/cen1990.html  (no longer available 2008 at tract level)          
Tables P1, P3, P80 and P80A were downloaded as a tab delimited file and converted to a dbf using Excel. Variables of interest are: income data [P08xxxx], plus populations counts for sample [P0010001] and complete count [P00030001]. All variable names can be found in the file 1990_STF_Tables.TXT   in P:\…. Document(1990).   Full documentation of STF3 is at the above site.

3. 2000 Demographics

The North Central Texas Council of Governments web site has tables (.dbf format) summarizing the 2000 census data from SF1 (basic demographics from questions asked of the whole population) down to the block level,  and from SF3 (socio-economic characteristics derived from questions asked of a sample) down to the block group level.  Go to the COG Web site for more details.

http://census.dfwinfo.com/download.asp
Equivalent data for all Texas is available at

http://txsdc.utsa.edu/txdata/sf1    (demographics)

http://txsdc.utsa.edu/txdata/sf3/    (socio-economic characteristics)

The comma delimited .csv files for each county are the easiest to process. Technical Documentation (600 pages of it!) is also available at this site. 

Data for the entire US (incl. the same DFW data as on the above sites) are at: www.census.gov,
specifically:  http://factfinder.census.gov/home/saff/main.html?_lang=en  (select  Decennial Census/get data, then Census 2000 SF1 or SF3, then Geographic Comparison Tables) 

Many researchers use “re-packaged” census data sold by: http://www.geolytics.com/
4. A note on US Census data. 

The Census of Population and Housing is conducted once every 10 years 2000, 1990, etc.. Although a lot of data is published in print form (or printable form on the Web site), the most detailed data is contained in digital files. Since these were originally released on computer tapes, they were called STFs (summary tape files).  For 2000, this name was changed to SF (summary file).

For each decennial census, 4 tabulations are released chronologically, called SF1, SF2, SF3, and SF4. (In 1970, when this system first began, the tabulations were called “counts” but the name was later changed since people thought they didn’t get the count right the first time so they counted again, and again, and again till  they got it right on the fourth try!). SF1 and SF2 contain “complete count” data (data from questions asked of everyone) with SF1 having the greatest geographic detail (down to the block level) and SF2 have greater “content” detail but only down to the block group or tract level of geography.  SF3 and SF4 contain data from questions asked of a sample of people only with SF3 having greater geographic detail (but only down to block group or tract) and SF4 having greater content detail. Note: this structure will change for the 2010 census.
5. Project 3  Requirement

Analyze demographic and socio-economic change in the Dallas Fort Worth area  in 2000 and between 1990 and 2000 using Census Data. Absolute minimum requirement is to 

(1) map at least one social, economic or housing variable from SF3  for 2000 by census tract or by block group for at least one county other than Collin or Rockwall County,  

(2) map population change between 1990 and 2000 by tract, block group or block for at least one county. 

You need to go beyond this if you seek an “A”. You may expand upon this by examining 1990 to 2000 change for additional demographic/socio-economic/housing  variables, and/or examining a larger geographic context, and/or using a level of geography other than tracts, for example, 


--census tract in all core counties (Dallas, Tarrant, Collin, Denton, and Rockwall)


--block groups in all four counties  (SUMLEV for block groups  is 150)

--blocks (SUMLEV is 100) in one or more counties or in city or cities of reasonable size (at least 50,000 in 1990)


--places in all counties (SUMLEV is 160) 

Using Modelbuilder, although not required, would be excellent practice.

Your maps should be accompanied by a commentary on the patterns observed. Also provide  an overview of the methodology that you used, how you addressed any problems encountered with the data, and information on the number of polygons in your various data sets.

Download  the data you need from the dfwinfo.com, esri.com, txsdc.utsa.edu or census.gov web sites. Additional orientation data sets for roads, lakes, city boundaries, etc are available at http://gis.dfwinfo.com .

Getting Data Ready

6. Download data from server

Copy  the proj3.gdb folder  (it’s a file gdb) from the folder P:\briggs\g6382\Exercise_data\project3 to   c:\   (Don’t download entire project3 folder. Takes too long!) 
Steps #7 through #10 explain how this was created. 
We will not do   #7 through  #10  in class to save time. The essential steps involve:
--obtaining attribute and spatial data for the two time points, 1990 and 2000

--extracting only the observation units (rows) and variables (columns) that are needed

--selecting the desired level of geography (e.g. tract)  via SUMLEV (summary level) variable


--selecting the desired geographic region (e.g. Collin County, Texas)
--creating a unique and consistent geographic identifier for rows in  each data set, of the form:



stcntytrYY  where:   st is the State FIPS code





cnty is the county FIPS code





tr indicates the geographic unit is a census tract





YY is the year (either 90 for 1990 or 00 for 2000)
7. Set Up Geodatabase For Data

We will save data in a geodatabase for several reasons:


Areas of polygons will be automatically calculated by the variable: shape.area


Spatial files will be automatically projected when imported

Open ArcCatalog , select New/Personal Geodatabase, and create new gdb proj3   in  c:\my documents
Add feature data set Collin and import coordinate system from

 P:\briggs\g6382\DataSets\Coverages\rdstr95
Coordinate system is State Plane N. Central Texas zone NAD 83 (needed for area measures)
8. Bring in Spatial Data for Tracts

Import the 1990 and 2000 census tract shapefiles  files into Collin feature dataset from

 p:\….project3     Use same name as shape file: tgr48085trt and tgr48085trt00 

They will be projected from geographic to State Plane

Preview in ArcCat: 1990 data has 48 records. 2000 data has 85 records

9. Bring in the Attribute Data for Tracts

2000 Attribute

Import the table SF1GENERALC_TRACT.dbf into proj3 gdb. Name it:  col_tr2000

In  Field Map box, use delete button [image: image1.png]


, and delete following variables:

LOGRECNO, PLACE, BLOCK, BKKGRP, BLGP2000, BLK2000, FIPSPL, NAME


In Expression box, click the SQL Query button and build query to select only Collin county:



"COUNTY" = '085'

Output file: col_tr2000 (has 85 records—agrees with spatial count). 

1990 Attribute

Import the table   project3\STF1BTX.dbf (414,092 records), into gdb. Name it: col_tr1990

In  Field Map box, use delete button [image: image2.png]


, and delete all variables except: 

  
TRACTBNA
CNTY
STATEFP
AREALAND
AREAWAT
INTPTLAT
INTPTLNG
POP100
SPFLAG
P1BX0001
P2BX0001
P2BX0002
P2BX0003
P2BX0004
P3BX0001
P4BX0001
P4BX0002
H1BX0001
H1BX0002
H1BX0003
H2BX0001
H3BX0001
H3BX0002
H4BX0001
H5BX0001
H6BX0001
H6BX0002
H7BX0001
H8BX0001
H8BX0001

 

Select Query tab and build query

"SUMLEV" ='140' AND "CNTY" = '085'

(Hint: enter by hand—do not click Get Unique Values. It takes too long!)

Output file: col_tr1990 (has 48 records—agrees with spatial count). 

(the results of this processing  are also in col_tr1990.dbf  and col_tr2000.dbf )

10. Compare  the Data in ArcMap

Close ArcCatalog, open ArcMap and bring in the 4 data sets from your gdb

Tgr48085trt  and  Tgr48085trt00




Col_tr1990  and Coltr2000

Because of the confusion which can be generated with multiple data sets,  I suggest adding a field to each table which

--has consistent name and definition (type and width)) 

--uniquely identifies each geographic unit 
2000 Data

Open the attribute tables for Tgr48085trt00 and Col_tr2000


If we wish to join these two tables (as we will later) we would need to use :

Tract2000 in  Tgr48085trt00 and 

TRACT (not Tract 2000) in Col_tr2000  


(Tract 2000 in Col_tr2000 is coded with a period (.))

Further, if we have multiple counties (or  states), even this will not be enough

   Add field  stcntytr00 (text, 11)  to  Tgr48085trt00 and Calculate it to equal 

[stfid]   (this combines state and county and tract codes)

   Add field  stcntytr00 (text, 11)  to  Col_tr2000  and Calculate it to equal 



"48" & [COUNTY] & [TRACT]
1990 Data

Open the attribute tables for Tgr48085trt and Col_tr1990


To map the 1990 data we would need to join these two table using  

TRACT   in  Tgr48085trt    and 

TRACT BNA  in Col_tr1990  

Again, to be sure that we allow for different counties and  states

Add field  stcntytr90 (text, 11)  to  Tgr48085trt and Calculate it to equal 

[stfid]   (this combines state and county and tract codes)

Add field  stcntytr90 (text, 11)  to  Col_tr1990. 

Calculation here is trickier  Note that TRACTBNA  is not “padded” with zeros at end like TRACT. These will not join. Try it, if you like. To solve this problem, go to Calculate and click the Advanced box and load the  VB script  stcntytr.cal in p:/…proj3  (or type in). 

dim newtr as string * 6

dim newvar as string * 11

newtr= [TRACTBNA] 

newtr=replace (newtr," ", "0")

newvar = "48" & [CNTY] & newtr 

( bottom box should specify:   newvar) 

Now  we can join these two data sets.

11.   Establish 1990/2000 Tract Equivalency   
The Problem  (lab  starts here)

Download the proj3.mdb file (it’s a gdb) from P:\briggs\g6382\Exercise_data\project3 (if not already done)
Open ArcMap and bring in:  tgr48085trt00, tgr48085trt, col_tr1990, col_tr2000 from proj3.mdb
We can join the attribute data for 2000 (col_tr2000) with the spatial data for 2000 (tgr48085trt00) and map 2000 data. We can do the same for 1990 data. However, we cannot compare 1990 to 2000 ‘cos of different spatial units. To examine change over time we must have a consistent set of spatial units. How do we achieve this? We examine various approaches below. This is the focus of this lab.
Making Comparisons using the Nesting  Aproach

Compare  tgr48085trt00 & tgr48085trt spatially:

Place tgr48085trt00 on top in legend, remove shading by making “hollow” 

Label with variable stcntytr00 in black, font size 8, using  Properties/Labels

Place tgr48085trt below, remove shading, and make outline red/3 units wide 


Label with variable stcntytr90 in red, font size 12, using  Properties/Labels
Note that: all red lines are overlain by black except for a few minor edges


     There are black lines without red on the “insides” 

        Tracts have been split but outer boundaries are consistent.



--the 2000 tracts (black)  “nest” within the 1990 (red) tracts



--there is a hierarchical structure (almost)

Need to add variable to 2000 tracts which indicates its 1990 tract equivalency. We then dissolve on this 1990 tract equivalency variable to reduce the 2000 units to 1990 units, thus achieving comparability. 
   (Yes, there is already a variable there which does this:  tr00_90! We will look at ways to create it.)
1.  4-Digit Tract Code Approach  

Tracts are sub-divided but initial 4 base digits are the same, therefore create variable for this:

Add tr00_90X (text, length 11) to tgr48085trt00  

Calculate as:  Left ([stcntytr00],9)  & “00”   (VB code to select first 9 characters, & add 2 zeros)

Now, if we run a dissolve based on tr00_90X, the 2000 tracts should be combined into 1990 units.

Run ArcToobox\Data Management\Generalization\Dissolve. 
Call output file:  col_tr00_90X and save in proj3.mdb Collin feature data set.
              Select tr00_90X as the dissolve field 
 --but only get 20 observations (there are 48 1990 tracts): got 1970 tract equivalency!!!

2. Manual Editing  Approach  

Join the 2000 and 1990 spatial data to find tracts which have not changed

Right click on tgr48085trt00 and use stcntytr00 to join to tgr48085trt using stcntytr90 

            Open attribute table. Sort on  tgr48085trt.ID to isolate nulls 



No match for 61 (note <Null> values), match for 24 for total of 85

Calculate tgr48085trt00.tr00_90X = [tgr48085trt.stcntytr90]



(places 1990 joined tract values in equivalency variable for the 24 that joined)


(Click Yes to ignore the error generated by the Null values)


Remove join

Graphically equate the remaining tracts (those which have changed):

Open table for tgr48085trt00 and click Show Selection (nothing shows yet!)

Start editing.

Go to Selection tab below TofC and remoce all checks except for  tgr48085trt00 

Zoom into a part of the area.

Click  Selection  tool  
[image: image3.png]


, go to one of the 
 (1990) tracts  and drag a box to select all black polygons (2000 tracts) within it.

(or you can use the drawing tool 
[image: image4.png]


to draw an irregular polygon then use Select by Graphic)

Type the 1990 tract number in the top row of tr00_90X column then use copy to copy to all selected rows.


Repeat for all red boxes with black subdivisions  

(It might help to add a Clear Selected Features button[image: image5.png]


 to a toolbar 

go to Tools/Customize/Commands/Selection


--drag icon to a toolbar (e.g. next to Selection tool icon:   
[image: image6.png]


 [image: image7.png]


 )

We now have an equivalency variable but it’s tedious.  (Just do for a few example tracts.)

3. Spatial Join Approach using Polygons
Apply a spatial join to 2000 tracts and join 1990 tracts. 

Right click on tgr48085trt00, and select Join and relates/join

--in top box select Join data from another layer based on spatial location

--in #1 select tgr48085trt


--in #2 select the lower button:  …falls completely inside of…

(The upper button selects: all intersections. No good.  The same polygon is included multiple times ‘cos of minor boundary changes and overlaps.) 


--in #3 name the output layer:  tr00_90_spatjoin  and Click OK

The layer tr00_90_spatjoin is added. Turn off its shading and open its attribute table.


66 polygons appear to have been correctly matched--check by comparing stcntytr90 to tr00_90


(you can move the stcntytr90 column so that it is next to tr0090 to simplify comparison)


In the table, Select the remaining polygons (all those with <null>s for the 1990 variables).

Examine the selected polygons in the map. Notice how they always extend over into another 1990 polygon--there is always a red line (1990 boundary) within the selected polygon. The 2000 polygon is not completely inside a 1990 polygon as is required for this type of join.

However, it is close enough. You will simply have to fill in these missing values manually.

Finally, we will need to create our equivalency variable tr00_90 in tgr48085trt00. The approach is straightforward but confusing ‘cos of the various joins required.

(To save time, we will skip this.)
· In tr00_90_spatjoin, replace  the <null> values in stcntytr90 with the 1990 tract in which the 2000 tract is located. Identify these by manual inspection of the map.

· Right click tgr48085trt00 and join with tr00_90_spatjoin  using stcntytr00
· Add the variable tr00_90SJ as text, width  11 to tgr48085trt00 (the SJ  indicates it was  derived from a spatial join if there are other tr_00_90 variables from other methods)

· Calculate:    [ tr00_90SJ] = [tr00_90_spatjoin.stcntytr90]  

(identifies the 1990 tract for each 2000 tract)

· Remove the joins on tgr48085trt00,  and remove the tr00_90_spatjoin layer from ArcMap

The effect of this should have been to add one variable tr00_90SJ to  tgr48085trt00
The variable tr00_90SJ should be the same as tr00_90 obtained by other methods

4. Spatial Join Approach Using Centroids
Basic idea is to use the centroid for each 2000 tract and then do a spatial join of these points to the 1990 tract polygons. This is useful when polygon spatial join has too many overlaps.

1. Obtain point file containing centroids for 2000 tracts either by: 

a. Using: ArcToolbox>Data Management>Features>Feature to Point 
(use the Inside option) 

b. Using steps  in Appendix A to derive  using ArcMap (laborious—only way prior to 9.0)

c. Loading the file  tr00_point  from the proj3 gdb  (we will do this!)
2. Join 2000 Centroid (point file) with 1990 tracts to identify 1990 tract (points in polygon).

Right click on tr00_point and select Joins and Relates/Join and complete entries as follows

In top line, specify join based on spatial location
Box 1: tgr48085.trt

Box 2: it falls inside

Box 3: name the file to be created tr00_point_90, 

Click OK to create the new feature dataset, which is automatically added to ArcMap. 

We should get a complete match this time, although errors can arise for strange spatial shapes!

3. Finally, we need to join the point file (tr00_point_90) to  the 2000 tract polygon file (tgr48085trt00) using  stcntytr00  and append our equivalency variable tr00_90 

· rightclick tgr48085trt00  and use stcntytr00 to join with tr00_point_90 also  using stcntytr00
· Add the variable tr00_90C as text, width  11 to tgr48085trt00 (the C  indicates it was  derived from centroids if there are other tr_00_90 variables from other methods)

· Calculate:    [ tr00_90C] = [tr00_point_90.stcntytr90]  

(identifies the 1990 tract for each 2000 tract)

· Remove the joins on tgr48085trt00
· The variable tr00_90C should be the same as tr00_90 obtained by other methods.

· Remove tr00_point and tr_00_point_90 layers from ArcMap

12. Join the  2000 Attribute Data to Tract Spatial Data  

If necessary, bring  in the attribute data for 2000 (col_tr2000)

Right click tgr48085trt00 and use stcntytr00 to join col_tr2000 using  stcntytr00

If desired, you can use Properties/Symbology to produce choropleth maps for 2000

13. Dissolve the 2000 Data into 1990 Tracts

We now dissolve 2000 into 1990 tracts to examine change.

1. Adjust for variables which can’t be summed or averaged correctly:

Add variable Occ_HU (long integer) to tgr48085trt00  and calculate as tgr48085trt00.Occ_HU=col_tr2000.H001001* col_tr2000.OCC_RATE

2. Go to ArcToolbox>Data <Management>Generalization>Dissolve

Box 1(Input Features):  tgr48085trt00 (be sure to select from drop down arrow, not 

Box 2 (Output Feature Class):  col_tr90_00  (file to be created)

Box 3 (Dissolve Field): tgr48085trt00.tr00_90  (or tr00_90C)
Box 4 (Statistics Fields): select  the following variables:

  Coltr2000.P001001, coltr2000.TOTAL_MALE, coltr2000.TOTAL_FEMA, tr2000.H001001 

   tgr48085trt00.Occ_HU

  (do not include HH_Size and Occ_Rate since these must be calculated after dissolving)

Box 5:  select statistic type as SUM for each variable
Click OK

3. Open attribute table for col_tr90_00 to examine results of dissolve 



Note that there are only 46 observations. This is a potential problem. 

Open col_tr1990. Note that 031603 and 031605 have  zero pop—and these are the missing observations, so its OK.

Add fields (double precision) for variables which could not be aggregated and calculate as:


HH_SIZE = [Sum_col_tr2000.P001001] / [Sum_ col_tr2000.H001001]

  

OCC_RATE = [Sum_ tgr48085trt00.Occ_HU] / [Sum_ col_tr2000.H001001]

14. Join the 1990 Attribute Data 

The 2000 data is now in 1990 areal units. We now need to add the 1990 data.

If necessary, bring  in the attribute data for 1990 (col_tr1990).

Right click and  join  col_tr90_00 (using tr00_90) with col_tr1990 (using stcntytr90)

15. Calculate Change Variables and Clean Up

1 Both 1990 and 2000 variables are in same table so we can calculate measures of change


--open attribute table for col_tr90_00

--add field (eg pcpop90_00)


--calculate (e.g. pcpop90_00= ([Sum_P001001]-[P1BX0001])/ [P1BX0001]*100

2 Go to Properties and make the following invisible:


Col_tr90_00      tr00_90, 

Col:_tr1990      OBJECTID, SUMLEV, TRACTBNA, CNTY,

3.    You may wish to export the result as col_tr90_00_pop
16.  Making Comparisons Using Area Allocation  (“Union” approach)
The approach above assumes that the 2000 geographic units “nest” into the 1990 units. For the most part,  the 2000 units were created by splitting 1990 units but leaving outer boundary unchanged., so the units “nest”. What if there is no correspondence at all in the borders of the two sets of geographic units? Under these circumstances, we can use an allocation approach based on land area (or other appropriate unit, such as miles of streets). This approach requires the heroic assumption that the phenomena being studied is evenly distributed within each geographic unit. We will apply this approach for total population, and again use census tracts for illustrative purposes.

1. Bring the following files into ArcMap from proj2 GDB


Tgr48085trt  and  Tgr48085trt00  (tract tables)



Col_tr1990  and Coltr2000   (tracts polygons)

2. Process the 1990 data

Join  spatial file with its attribute  table

Join  Tgr48085trt  with Col_tr1990  using stcntytr90 as common field



Add pop per unit area variable



Add field den_p1bx0001  (double precision) (for 1990 total pop.)




calculate as :  [col_tr1990.P1BX0001] / [tgr48085trt.Shape_Area]
3. Process the  2000  data

Join  spatial file with its attribute  table 

Join  Tgr48085trt00 with Col_tr2000  using stcntytr00 as common field


Add pop per unit area variable 

Add field den_p0010001  (double precision) (for 2000 total pop.)




calculate as :  [coltr_2000.P001001] / [tgr48085trt00.Shape_Area]

4. Union the two files:

Create all possible geographic units from the overlap of the two layers by running
ArcToolbox>Analysis>Overlay>Union  Tgr48085trt00 and Tgr48085trt

Call Output: Union_col_tr00_90---has 106 records  (be sure to use a geodatabase feature class)

5. Calculate 1990 and 2000 population estimates:

Open attribute table for Union file and  add fields: Pop1990 and pop2000 as long integer

Calculate 1990 as:  [tgr48085trt00_den_p1bx00001] * [Shape_Area]   and run Statistics to get total: 264,040

Calculate 2000 as:  [tgr48085trt _den_p001001] * [Shape_Area]    and run Statistics to get total: 491,674

  
Check these totals against  p1bx00001 in col_tr1990 (264,036) 

and  p001001 in col_tr2000  (491,675)
6. Calculate absolute and percent change


Add  pcpop90_00 as double to UnionCol_tr00_90
For pcpop90_00, calculate with VB code (check advanced box) (load from  pcpop.cal, or type)


dim pc as double

if [pop1990] > 0 then 

  pc = ( [pop2000] - [pop1990])/ [pop1990] *100

else

  pc = -999

end if


In bottom  box, set  pcpop90_00 = pc
7. Map the results: Using Union data


Right click Union and select Properties/Symbology



Select Quantities, Value pcpop90_00



Select 4 categories. Click Classify button. In Break Values col enter –999, 0, 25, 100



Choose red to green color ramp



Change –9999 to white  (these are areas with zero pop in 2000)



Edit name in legend to % Change 1990-2000 Population



Save as layer file: col_bg_pcpop00_90.lyr



Bring in  layer file.


Repeat for pop90_00, Use break values 0, 500, 1000, 3000 



Change colors so all positives are green.

8. Map the results: Using original 1990 boundaries
When you map using the spatial units from the union you are using a higher “resolution” than is really justified by the data. This can result in extreme values for the percentage change because of the small size of some areas. It may be better to dissolve the data back to the original 1990 spatial units (or at least the 2000 units).

Go to ArcToolbox>Data <Management>Generalization>Dissolve

Box 1(Input Features):  Union_col_tr00_90 (the file to be processed)


Box 2 (Output Feature Class):  col_tr90_00_pop2            (the dataset to be created)
Box 3 (Dissolve Field):  tgr48085trt_stcntytr90
Box 4 (Statistics Fields): select  the following variables:

  

pop1990, pop2000 

  (do not include HH_Size and Occ_Rate since these will need to be calculated)

Box 5:  select statistic type as SUM for each variable

Now, recalculate population change by


    Add variable pcpop90_00 as double

    Select observations with > zero pop in 1990 (otherwise cannot calculate change %)

Sort table by Sum_pop1990



Select the two cells with 0 pop



Click Options/ Switch Selection

    Calculate  the percentage change
    ([SUM_pop2000] - [SUM_pop1990]) / [SUM_pop1990] *100
You can map this as in #7 above.

9. Compare with  Nest Approach 

The results  should be very similar to those obtained via the “nest” approach. 

To compare the results, you can 

Right click and  join  col_tr90_00_pop (using tr00_90) with col_tr90_00_pop2 (using stcntytr90). The following variable should be almost identical:


Nest approach



  Union Approach

2000
col_tr90_00_pop. Sum_P001001  
  col_tr90_00_pop2.Sum_pop2000

1990
col_tr90_00_pop. p1bx00001

 col_tr90_00_pop2.Sum_pop1990
Using the CB Census  Tract Relationship (Equivalency) Files 

Yet another approach is to make use of  “equivalency tables,,” if available. 

The Census Bureau publishes “equivalency tables” for census tracts  (These tables are also available for city blocks, but not block groups). These can be used to relate 1990 and 2000  codes. You can experiment with their use. Go to 

http://www.census.gov/geo/www/tiger/index.html  and under heading Tiger-Related Products click links for

                
Census 2000 Census Tract Relationship Files 

Census 2000 Block Relationship Files 

For blocks, there is a file per county. For tract, there is one file for the State. These files (for Texas or Collin County) are also available in p:\…project3

For Census Tracts

· The file coltr0090_equiv_pop.dbf ( in P:\…project3/CB_equiv(Tract) )contains  the census tract relationship population data extracted from tx48pop.tx for Collin County and converted to a .dbf using Excel. Documentation for the original data is in rel_tract.html
· Download this file to C:\... and add  to ArcMap  so we can view its contents.

· The records in this file are the spatial  “union” of 2000 and 1990 tracts (106 records)--each unique 2000/1990 combination.

· Rememeber—we got 106 records when we unioned the 2000 and 1990 tract data.

· Each record is uniquely identified by the combination of tr90 and tr00 codes.

· The 2000 tract data is given by: 

Tr00: the 2000 tract ID
pop00:  the Census 2000 population of the record (i.e. this area only)-sum is 491,675
p00_00: the Census 2000 population for the entire 2000 tract (pop for tr00)

pc00_00: the record’s pop as a percent of the 2000 tract pop:  (pop00/p00_00)*100


--if this value is less than 100 there is a P in p00, indicating a partial tract


--if this value is 100 and there is a P in p00, it indicates a boundary change

 which did not contain any people (e.g a river may have shifted course) 

tr90: the 1990 tract in which this record was located
· the %s in pc00_00 essentially tell us if there has been a change in the outer boundaries



i.e. more than just a split occurred


--the highest value for pop00 is 333 which is 6.6% of the full 2000 tract pop

--this is close enough: i.e. the largest % change resulting from outer boundary changes is 6.4%

Select all records with pc00_00 greater than 6.6% ---we get  85 records

—these are the tracts for 2000  (we have dropped all the small overlaps)

--export these as coltr00_equiv.dbf



the variable tr90 tells us which 1990 tract each of these 200 tracts were located in 

· We need to add this 1990 equivalency variable to our 2000 tracts spatial table

To do so, we  join tgr48085trt00 with  coltr00_equiv.dbf  (remove any existing joins first)

· There are two tract  ID variables available in tgr48085trt00: 
 stcntytr00 and TRACT2000. 

Unfortunately, neither of them is the identical type to TR00 in  coltr00_equiv.dbf 

(TRACT2000 has an extra zero and is text, for example)

· In keeping with our principle of always using a consistent, unique identifier, 

Add the field stcntytr00 (text, 11) to coltr00_equiv.dbf 

Calculate its value as: [FIPS00] &  “0”  &  [TR00]

      (the  &   “concatenates” variables and/or constants)

· Now we can do the join 

rightclick tgr48085trt00  and join with coltr00_equiv.dbf using stcntytr00
· Finally, we can add the 1990 tract identifier (again using a consistent format)

Add the variable tr00_90X as text, width  11 to tgr48085trt00
Calculate its value as: [tgr48085trt00.FIPSSTCO] & "0" & [coltr00_equiv.TR90] 

Remove the joins on tgr48085trt00
· The variable tr00_90x should be the same as tr00_90 obtained by other methods

Note the method we used here: we joined tables, added one variable by essentially copying, and then removed the join. This is a useful alternative approach to exporting the joined table—which usually results in a bunch of unneeded variables. 

· Dealing with Other Situations
· The essential approach we have used here is to combine together 2000 tracts and reduce them to their 1990 boundary

· We applied a dissolve to the 2000 tracts 

· If an outer boundary change affects a large population, (e.g. you have values significantly greater than the 6.6% max here), you will need to go a step further and combine together the  1990 tracts whose outer boundaries changed
--essentially this involves applying  a dissolve to the 1990 tracts
· Similarly, you may encounter situations were 1990 tracts were combined together to create a 2000 tract (because of population declines, for example)

--again, you deal with this by applying a dissolve to the 1990 tracts.

Analyzing Block Group  Data

Note: The SUMLEV for block groups  is 150 

Block groups need to be examined separately for 1990 and 2000, or by using the union method. The boundaries of block groups are not consistent over time.

Analyzing Block Data  

Note: The SUMLEV for blocks is 100.

Blocks have different numbers between 1990 and 2000. The preferred is to use the equivalency  tables to relate 1990 and 2000 codes. An alternative approach is to use the centroid method to equate blocks. I would not use the union approach since the small size of blocks frequently creates extreme change values. Equivalency files are at:


http://www.census.gov/geo/www/tiger/index.html  and click links for

Census 2000 Block Relationship Files 

For blocks, there is a file per county. The file for  Collin county is available in p:\…project3

Appendix A—Obtaining Centroid For Polygon File Using ArcMap

This can now be accomplished using: ArcToolbox>Data Management>Features>Feature to Point
You should get identical results.

To Obtain Centroid   (for 2000 tracts) 

1. Remove any joins on tgr48085trt00.  

2. Open attribute table for tgr48085trt00, add the fields  X and Y  as  type “double”, and Calculate Values for each using the  following VB script in the “prelogic” box:


Dim pArea as IArea


Set pArea = [Shape]

In the bottom box, enter   pArea.Centroid.X     (or  pArea.Centroid.Y)

Convert to Spatial File 

3. Export  attribute table as a .dbf data table (not a spatial dataset)

--Click the option button below the table and select Export: call it tr00_XY.

--select, Yes to add the table back into ArcMap, 

      4. Display the data as XY event
--right click on its name in TofC and select Display X:Y data

--a layer called tr00_XY  Events is added to TofC

      5. Export  the Event layer as a spatial file.

--right click on Events table and  Export as a feature class into the Collin feature dataset  

(This is important-- may need to click browse button and navigate to the feature dataset. Otherwise you will have spatial reference problems later.)

(call it tr00_point)

--select, Yes to add the point layer into ArcMap

--remove the Events layer

Review data to ensure that centroid falls within tract!! 
Some extra hints on getting data for Project 3:  Census Data Mapping  (4/10/2008)
How to get going on Project 3:

Step 1

Carry out steps   #6 through #10 in the proj3_polyanal.doc and reproduce the data we used in class.  Make sure you understand what you are doing and why you are doing each thing.  Then experiment with mapping the Collin county tract data.

Step 2  

Read  #5 Project 3 Requirements and decide what area and variables you are going to use.  The information below should help you here.
Step 3

Repeat what you did in Step 1 above, but this time to obtain your data. Again, the information below should help you here.

Step 4

Process and map your data, as we did for Collin County census tracts in class.

You may have to cycle through steps  2 and 3  (and perhaps some of  #4)  a couple of times before you get things worked out.

Obtaining the data for Project 3 

(1) To obtain shapefiles for any a county for blocks, block groups or tracts for 1990 and 2000, go to:

http://www.esri.com/data/download/census2000_tigerline/index.html


Note:  Shapefiles from this site do not have .prj files (in 2008).  You will need to “Define” these files (which creates a .prj file)  as lat/long (GCS) NAD 83 before trying to import them into a geodatabase using ArcCatalog.  Unlike ArcMap, ArcCatalog does not give you a “coordinate system unknown” warning so it is possible, for example, to import lat/long coordinates into a geodatabase feature data set defined as State Plane.  Data  from the Texas State Data Center, which is another source, does have .prj files. 
http://txsdc.utsa.edu/txdata/shapefiles/
(2) To obtain 1990 data for DF/W  (and all of Texas):

            Use the file stf1BxTX.dbf  (on the P: and Q: drives)

The main  variables you will need in this file are described in: 

P:\briggs\g6382\Exercise_data\project3\DOCUMENT(1990)\ TBL_MTX.txt

The other variables (and there are a lot!) are “identifier” variables.
The “sumlevel” codes for different geographical units  are:
  Census tract:   140

  Block Group:  150

   Block:            100

The FIPS county codes are at:

http://www.epa.gov/enviro/html/codes/state.html
They are also in shapefiles that you used in Data for Exercise 2 in the GIS Fundamentals course

 http://www.utdallas.edu/~briggs/poec5319/avex2.zip



To use Census Bureau Web site for 1990 data: go to

http://factfinder.census.gov
Select  Decennial Census/get data, then 1990 Census tab, then 1990 STF1 or STF3 button.  

Select Detailed Tables (Do not select Geographic Comparison Tables. It will only provide data down to county level.) 
Geographic type: Tract   
Select a State: Texas

Select a County:    (wait for list of Texas counties then select one)

Select : All census tracts  then click Add  and then click Next
 Select a Table:  select a data item (to see what data you get from each item click What’s this),     

                        then click  Add. After all needed items are selected, click  Show Result

To download data in a useable form for ArcGIS, select Download from the menu bar at top of the page

               Select Database compatible,  Microsoft Excel
                   Click OK
(Note: If nothing seems to happen, check for a banner across the top of your browser saying something like  “pop-ups blocked” or “download blocked.”  Click the banner and select option for “allow downloads”. Repeat the download process.)

This will provide census tract level data.  If you want block group data you have to download separately for each tract. This is very tedious. Block data is not available.
(3) For  2000 data for D/FW area:

     http://www.nctcog.org/ris/census/download.asp
Choose the data and geography that you want.  This is the data I suggest that you use.

Alternatively,  data for everywhere in the US is at:

http://factfinder.census.gov/ 

Select  Decennial Census/get data, then 2000 Census tab, then 2000 SF1 or SF3 button.  

Select Detailed Tables  (You can  select Geographic Comparison Tables, but it’s easier to select desired variables if you use Detailed Tables) 
Geographic type: Tract   
Select a State: Texas

Select a County:    (wait for list of Texas counties then select one)

Select : All census tracts  then click Add  and then click Next
 Select a Table:  select a data item (to see what data you get from each item click What’s this),     

                        then click  Add. After all needed items are selected, click  Show Result

To download data in a useable form for ArcGIS, select Download from the menu bar at top of the page

               Select Database compatible,  Microsoft Excel     Click OK

(Note: If nothing seems to happen, check for a banner across the top of your browser saying something like  “pop-ups blocked” or “download blocked.”  Click the banner and select option for “allow downloads”. Repeat the download process.)
This will provide census tract level data.  If you want block group data you have to download separately for each tract.  This is very tedious.  Block data is available but has to be downloaded for each block group.  That is realiy, really tedious!

Note:  if you find an easy way to get complete county wide data sets for block groups or blocks, please let me know.
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