Introduction to Mapping Census Data with GIS
About Geographic Information Systems (GIS)
A Geographic Information System (GIS) is an integrated collection of computer software, hardware and data that can be used to manage and display information about geographic places, analyze spatial information and relationships, or model geographic processes. A GIS can be used to collect and organize spatial data and information so that it can be displayed and analyzed.
A GIS uses two types of data to create maps. Geographic (spatial) data provides information on the location and shape of map features (counties, census tracts, states, countries, etc.) and their relationship to other, similar features. Attribute data provides information about the geographic features, such as their area or population. Attribute data tables can contain text, numbers, links or images. While attribute and geographic data can be combined into one file, it is often easier to maintain the data separately.

Obtaining Geographic Boundary Data

Census data is reported for a variety of geographic areas, including states, counties, county subdivisions (townships), and smaller areas (Census tracts, block groups and blocks). Data is also reported for other types of geographic areas such as school districts, legislative districts and zip codes. The types of geographic areas for which data is reported and the boundaries of Census enumeration areas have changed over time. Geographic boundary files for use with Census data can be obtained from a variety of sources. It is generally easier to use if it is downloaded in a format that is compatible with the GIS Software. The ArcGIS software can use data in shapefile (.shp) or .e00 (ARC/INFO Export) format. Illinois Tract Data is available in Government Information, Malpass Library, 4th Floor.
Numerical Data from the Census Bureau

Numerical (attribute) data from the U.S. Census Bureau can be downloaded from American Factfinder (http://factfinder.census.gov), the Census DVDs available in the Government, Legal, Spatial and Data Services Unit and other sites, which are linked from the Social/Demographic Information web site (http://www.wiu.edu/library/govpubs/demographics/). American Factfinder is a web-based interface to U.S. Census Data that can be used to locate demographic, economic and housing statistics for the 1990 and 2000 censuses. It can be used to access data from prepared tables or create customized tables showing specific, selected data. Data can be displayed online as a table, mapped or downloaded into a spreadsheet for analysis with statistical software. American Factfinder data is organized by Summary File (SF). The content of each summary file varies:

Summary File 1 (SF 1) contains population counts for various racial groups, Hispanic or Latino, American Indian and Alaska Natives, housing and household characteristics, and urban/rural population data. This data, which is based on the total population count, is available for states, counties, places, Census tracts and Census blocks.

Summary File 2 (SF 2) contains population and housing characteristics for racial and ethnic groups, such as Hispanic or Latino, and American Indian and Alaska Native tribes. This data, which is based on the total population count, is available for states, counties, places, and Census tracts.

Summary File 3 (SF 3) contains population and housing data, such as place of birth, education, employment status, income, value of housing unit and year structure built, collected from a sample of the population. This data is based on a sample of the population weighted to represent the total population. Data is available for States, counties, places, Census tracts and block groups.
Summary File 4 (SF 4) contains population and housing data, such as place of birth, education, employment status, income, value of housing unit and year structure built, for various racial and ethnic groups (Hispanic, Latino, American Indian and Alaska Native tribes) collected from a sample of the population. Data is available for places and Census tracts.
More information on these and other Census Data products are available at the Census Data Products at a Glance web site: (http://www.census.gov/population/www/censusdata/c2kproducts.html). 

Downloading Decennial Data from American Factfinder

1. Connect to American Factfinder using the link on the Government and Legal Information Unit’s Demographics subject guide or entering the following URL: http://factfinder.census.gov.
2. American Factfinder can be used to obtain data from the Decennial Census, American Community Survey, Puerto Rico Community Survey, Population Estimates, Economic Census and Annual Economic Surveys. This guide provides information on retrieving Decennial Census data. Click on the words Get Data following the Decennial Census category to link to the interface for that data. 
3. Use the mouse to click the radio button on the American Factfinder Decennial Census web site (http://factfinder.census.gov) to choose the summary file containing data on the topic of interest. A subject list of the data available for Census 2000 Summary Files is available at: http://www.census.gov/population/www/censusdata/c2k_subs.html.
4. Select whether to access data by viewing a Detailed Table, Quick Table or Custom Table. To learn more about the types of tables and maps, click on Explain Table and Map Formats above the table selection area.
5. Once the type of table has been selected, you will be asked to select the type of geography. To download data for a large area (e.g. all census tracts in a state), use the options on the Geo within Geo tab. To download data for a smaller area (a few counties in a state), use the List tab. It is also possible to display data by searching for a particular place or address, or map data.

6. Using the pull-down menu, select the type of geography (Geographic Type) for which data will be retrieved. Data can be retrieved for:

Nation (United States)

U.S. Region

U.S. Division

State

State & County

State, County & County Subdivision

State, County, County Subdivision & Subbarrio

State, County & Census Tract

State, County, Census Tract & Block Group

State, County, Census Tract, Block Group & Block

State, County & Place

State, County & Consolidated City

State & Alaska Native Regional Corporation

State & Congressional District - 106th

American Indian Area/Alaska Native Area/Hawaiian Home Land

American Indian Area/Alaska Native Area/Hawaiian Home Land & Tribal Census Tract

American Indian Area/Alaska Native Area/Hawaiian Home Land & Tribal Subdivision/Remainder

Metropolitan Statistical Area/Consolidated Metropolitan Statistical Area

Metropolitan Statistical Area/Consolidated Metropolitan Statistical Area & Primary Metropolitan Statistical Area

New England County Metropolitan Area

Urban Area

3-Digit ZIP Code Tabulation Area

State & 5-Digit ZIP Code Tabulation Area
7. Once the geographic area type is identified, pull-down menus can be used to identify the state and geographic area(s) of interest. Users can select the appropriate State, some or all counties (when mapping at the county level), subareas of a single county within a state (when mapping data for areas smaller than counties), or metropolitan statistical areas. This can be done by using the pull-down menus to identify the name of the state and geographic subareas of interest. Once the appropriate locations have been identified, click Add to select the area(s) of interest. Selections will appear in the Current geographic selections box. If an area is selected by mistake, click on the name of the area in the current geographic selections box and click the Remove button. When all geographic areas have been identified, click Next.
8. After the geographic areas have been identified, the system will bring up a list showing the type of data available for the selected geographic area types (some data may not be available for small areas, example: income for Census blocks). Select the type of data of interest and click Add. If topic is selected by mistake, click on the name of the item in the current table selections box and click the Remove button. When all of the data elements have been selected, click Show Result. A table showing the data requested for the area(s) of interest will be displayed.
9. If the data table for the area(s) of interest will be used for GIS, it will have to be downloaded. To download data, select the Print/Download option on the toolbar near the top of the page. A menu appears offering the option to print, download, load a query or save a query. Select Download. Two options are offered on the next page; users can specify the file format needed or download the data in a format that can be manipulated by database or spreadsheet programs. Additional information on data download formats is available on the data download web site. When downloading data that will be used with a GIS, select the zip file formats (.csv files are best) and choose the option to include descriptive element names.
Formatting Census Data for Mapping

Data that is downloaded from the Census Bureau web site cannot be joined directly to geographic data for mapping. A common field must be added or developed so that census data can be joined to the geographic data. Also, in some cases, users might want to combine several different data elements together to create a more meaningful map.
1. Open the data table that was downloaded using Excel. The file should include both brief and descriptive field names. Brief field names are letter-number combinations that identify the type of data available in each field. The meanings of the brief field names can be found in the descriptive field name OR the technical documentation for that Census summary file. For example, the brief field name for Total Population is P001001.
2. ArcGIS can only use field names that are less than 10 characters long. The Census identifier or descriptive field name for Total Population (P001001 or Total population) must be replaced with a meaningful description (such as TOTAL). Change the Census Identifiers to a name that is more descriptive, but less than 10 characters; delete the descriptive field name once the fields have been renamed. Then save the data in the same format in which it was downloaded.
Loading and Manipulating Data in ArcGIS
1. Start ArcMap by clicking on the Start button at the lower left-hand corner of the screen. Select


Programs


ArcGIS Software 




ArcGIS
ArcMap. 
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2. The system offers three choices. You can begin using ArcMap with a new empty map, a template or an existing map. Choose A new empty map.

3. An empty ArcMap session will open. The ArcMap Tools will be in a separate window. Click on them and drag them to the top of the work space and maximize the program so that it takes up the entire screen. The window should now look something like this:

[image: image1.jpg]


From now on, the instructions will refer to the Contents area and the View area. They are labeled in the graphic to the left.

4. Start an ArcCatalog session by clicking on the ArcCatalog icon [image: image2.jpg]


. ArcCatalog allows users to rename files, explore data available for mapping and add fields to data tables. Navigate to the drive and folder containing the data of interest using the Connect to Folder button[image: image3.jpg]


. When using data downloaded from the Census Bureau, it may not have the most meaningful file name. The file name can be changed in ArcCatalog by slowly double clicking on the file name until it becomes active, and changing the name to one that describes the file contents.
5. Click on the Add Data button [image: image4.jpg]


. Navigate to the folder with the census boundary files. Select the appropriate Census boundary file and click Add. Repeat this process and add the data file with the numerical Census data that was downloaded from American Factfinder. 
6. If the numeric Census data was saved in .csv format, it will have to be converted to a .dbf (dBase) format for use with GIS software. Right click on the name of the file containing the numeric data. A pull down menu will appear. Select Data and then Export. The default export setting will be dBase table. Navigate to the location where the data will be stored using the Connect to Folder button [image: image5.jpg]


. Then give the file a name that describes its contents. Click OK. The system will ask if you want to add the new table to the current map. Click Yes.

7. Right click on the .csv file in the Contents area. A drop down menu will appear. Choose Remove. The data file will be removed from the Contents area (it will still be stored on your drive however).

8. Right click on the Census boundary file in the Contents Area. A pull down menu will appear. Select Open Attribute Table. A data table will open showing the fields available in the geographic boundary data. It may or may not contain any data. 

9. Right click on the .dbf file that was created and added and select Open. The contents of the data file will appear. Check to see that there is a field with the same type of information in each table. In some cases, the geographic feature names may appear similar; check to see that they are exactly the same. (The font case and place names like LaSalle [La Salle] and St. Clair [Saint Clair] should be the same). The field names do not have to be the same. If a common field cannot be found, see Linda Zellmer, Government Information and Data Services Librarian for assistance.
10. Once a common field has been identified, close the data files by clicking on the X in the upper right hand corner of the files. Then right click on the .dbf file and select Remove. The file will disappear from the contents area.
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Joining Attribute & Geographic Data

1. To map Census data, the numeric (attribute) data that was downloaded from the Census Bureau and converted into a .dbf must be joined to the geographic data. Right click on the Census boundary file in the contents area. A pull down menu will appear. Select Joins and Relates and then Join. The Join Data menu appears.
2. Item number 1 states: Choose the field in this layer that the join will be based on. Use the mouse to view the field names in the pull-down menu to find the name of the common field.

3. Item number 2 states: Choose the table to join to this layer, or load the table from disk: Use the mouse to click on the file folder containing the Census data and find the file with the data of interest.

4. Item number 3 states: Choose the field in the table to base the join on. Use the mouse to view the table’s field names and select the name of the common field (the field names do not have to be the same). Then click OK. The attribute data should now be joined to the spatial data table.

5. Right-click on the geographic boundary field in the contents area and select Open. If the join operation was successful, the data table should include information from the geographic boundary data as well as the data table that was downloaded from the Census Bureau web site.
NOTE: Always join the data to the table of locations, not the locations to the data.

Mapping Data

1. Now that the files have been merged, the data can now be used to make a map. GIS software can be used to depict data in many ways. One way of mapping numeric data is to create a graduated color map showing the distribution of an attribute in each geographic area of interest. To create a graduated color map of the income data, double-click on the name of the dataset in the Contents. The Layer Properties box appears. Select the Symbology tab in the Layer Properties menu. Choose the word Quantities and then Graduated Colors.
2. In the Fields area of the Layer Properties menu use the pull-down menu to select the name of the field containing the data of interest. Choose an appropriate color ramp and click OK. The geographic areas should now be shaded according to the field that was selected.
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In addition to producing a graduated color map based on the total number of people in a given category, it is also possible to normalize the data. Normalizing data reduces differences in data values by dividing the number by another number, such as the area of the geographic unit or the total number of people in a given area.
4. Double-click on the name of the dataset in the Contents area again. The Layer Properties box will appear. If it does not automatically appear, select the Symbology tab in the Layer Properties menu. Choose the word Quantities and then Graduated Colors.

5. In the Fields area of the Layer Properties menu use the pull-down menu to select the name of the field containing the data of interest. Next to the word Normalization: choose another field (for example, if the total number of people in each geographic area or the area of the geographic feature). Choose an appropriate color ramp and click OK. The geographic areas should now be shaded according to the percent of the population.

Charting Data

1. In addition to making a map by shading the geographic features, it is also possible to chart data. Double click on the name of the data set in the Contents area. Choose the Symbology tab if it is not already displayed. Then select Charts. Choose the type of chart display (bar graph, stacked bar or pie).
2. In the Field Selection area, select some of the data categories (for example all of the racial and ethnic groups in the geographic area). Note that as data is selected, the right-pointing arrow button changes. Once the categories of data to be charted have been selected, click on the right-pointing arrow button [image: image6.jpg]


.  The data layers will be moved to the right side of the Field Selection area. Then click OK. The chosen data will be charted. Experiment with the other types of charts as well. 

Producing a Printable Map
1. To produce a printable map, click once on the page icon [image: image7.png]


at the lower left corner of the view area. A Layout View of the map will appear (see below). By clicking on the map area in the layout, the size of the map area can be reduced and moved around. Re-size the map so that other map elements can be added. 
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Click on the word Insert on the Program toolbar; look at the options on the pull-down menu. Several different map components should be added to the Layout. These include a Title, Legend, North Arrow and Scale Bar. Highlighting one of these options on the Insert menu will bring up a menu that selects and places each of these items on the Layout. Experiment with producing a formal map that includes each of the components listed above. When finished, exit ArcMap. If you wish, you can save your map; when asked if you want to save your map say Yes and then supply a name for your map. The map will be saved as a Map Document (mxd).
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