
Mapping Your Data
Integrating Spatial and Tabular Data into a GIS

Lesson Overview
In this intermediary-level GIS investigation, students will learn about tools 
and techniques for integrating data having spatial attributes into a geographic 
information system (GIS). ArcGIS allows users to visualize data organized by 
geography or having latitude/longitude coordinates, i.e. originating with a 
Global Positioning System or in tabular (spreadsheet) format. Mapped data 
can then be examined geographically and combined with other spatial data. 
The investigation is also suitable for University-level students and others in 
that environment with novice or intermediate GIS skills.

Estimated 
Time

Two 45 minute class periods.

Materials  Student handouts to be copied:
o GIS Investigation sheet (p. 7 – 17); note see answers p. 6 
o Definitions (p. 18)
o Appendix A: TIGER 2000 CFCC Codes (p. 19 – 20)
o Student Answer sheet (p. 21)

Standards & 
Objectives

National Geography Standards  (Adapted from Geography Education 
Standards Project,  1994)

Geography Standard High School
1. How to use maps and other geographic 
representations, tools, and technologies to 
acquire, process, and report information 
from a spatial perspective.

Student can systematically locate and gather 
geographic information from a variety of 
primary and secondary sources. Student can 
systematically assess the value and use of 
geographic information.

4. The physical and human characteristics 
of places.

Student can systematically observe the 
physical and human characteristics of places 
on the basis of geographic analysis.

18.  How to apply geography to interpret 
the present and plan for the future.

Student can formulate valid generalizations 
from the results of various kinds of geographic 
inquiry. Student can evaluate the answers to 
geographic questions. Student can apply 
geographic models, generalizations, and 
theories to the analysis, interpretation, and 
presentation of geographic information.
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Lesson overview and teacher notes Mapping Your Data

Objectives
The student is able to:

• Gain overview of Economic Census data

• Learn how to save tabular data in DBF format for import into ArcMap

• Differentiate between ‘joins’ and ‘relates’

• Convert geographic (XY) coordinate data to spatial data 

• Display or visualize data using particular variables and fields

• Learn about other ways to incorporate tables, images, etc. into a GIS 

GIS Skills & 
Tools • Clip or subset data and create new layers

• Label features

• Save work as a map document

• Link tabular data to existing spatial layers based on common geography 
(Join)

• Build queries to select features in a table

For more on geographic inquiry and these steps, see whitepaper titled 
“Geographic Inquiry: Thinking Geographically.”

Teacher Notes
Lesson 

Introduction
Depending  on  the  skill  level  and  GIS/  geographic  experience  level,  have 
students work through either or both of the following ESRI tutorials, which 
accompany  ArcGIS  licenses:  Using  ArcMap  and  Geocoding  in  ArcGIS. 
Students can work individually or in groups. ArcExplorer is a free download 
which is a streamlined version of ArcGIS that also includes a tutorial (Using 
ArcExplorer Java) for those who do not have access to ArcGIS software or 
tutorials.  
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Lesson overview and teacher notes Mapping Your Data

Student 
Activity

Before completing this lesson with students, we recommend that you complete it as  
well.  Doing so will allow you to modify the activity to accommodate the specific needs  
of your students.

Students may complete this exercise individually or in groups, depending on 
available software and hardware, student skill and experience levels, and so 
on. 

Distribute  the  GIS  Investigation,  Definitions  and  Answer  sheets  to  your 
students. Explain that in this activity they will use GIS software and related 
datasets  to  learn  about  integrating  spatial  and  tabular  data  into  a  GIS,  to 
visualize such information and combine with other spatial data.

The  investigation  sheets  used  in  the  GIS  activity  include  step-by-step 
instructions,  as well  as questions to help students consider and understand 
basic  concepts  and themes  related  to GIS and bringing various  types  and 
formats of data into a GIS.  

Things to look for while the students are working on this activity:
• Are students answering the questions as they work through the procedure?
• Are the students asking you questions about the data, software, and other 

items related to the project? 
• Do  students  seem  engaged  in  the  activity  or  are  they  just  following 

directions and clicking?
• Are they looking to other students or other workstations, in interest or are 

they stalled on something?

Extensions • Gather a list of addresses for students’ homes, city schools or other local 
locations and geocode using ArcGIS and related software.

• Develop a similar GIS investigation as this for ArcExplorer (free basic GIS 
application) or for ArcView 3.x. Download ArcExplorer at: 
http://www.esri.com/software/arcexplorer/download.html.  

• Develop a similar GIS investigation as this for another geographic area, 
using the relevant data sources.

• Guide students in investigating other methods of integrating data into a 
GIS, such as georeferencing using one or both of the methods below.

Georeference Method A.  Use latitude/ longitude, or bounding 
coordinates from scanned map for example, and ArcGIS Georeferencing 
Tool to georeference or encode data with ‘geographic intelligence.’

Georeference Method B.  Match locations from a target dataset such as 
an air photo (for which geographic coordinates are unknown) to locations 
on a reference dataset such as an orthophoto (geographic coordinates 
known), using ArcGIS Georeferencing Tool (see picture below).
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Lesson overview and teacher notes Mapping Your Data

Web Links • Help with Formatting DBF Tables: 
http://www.lib.umich.edu/nsds/spatial_tutorials/excel.html

• Help with Geocoding: http://www.ipsr.ku.edu/ksdata/GIS/Geocoding.pdf
• Help with Mapping XY Data: 

http://www.biology.ualberta.ca/facilities/gis/uploads/instructions/AVXY
Data.pdf

Bibliography Douglas County, Kansas Roads [computer file]. 1999. Redlands, CA, USA: 
Environmental Systems Research Institute. Available: 
http://arcdata.esri.com/data/tiger2000/tiger_download.cfm.

Douglas County, Kansas Boundaries [computer file]. 1999. Washington, DC, 
USA: United States Census Bureau. Available: 
http://www.census.gov/geo/www/cob/bdy_files.html.

Douglas County, KS Census Block Boundaries [computer file]. 1999. 
Redlands, CA, USA: Environmental Systems Research Institute. 
Available: http://arcdata.esri.com/data/tiger2000/tiger_download.cfm.

Geography Education Standards Project. 1994. Geography for Life: The 
National Geography Standards. Washington D.C.: National 
Geographic Society Committee on Research and Exploration.

Kansas Census Block Data (Summary File 1) [computer file]. 1999. 
Redlands, CA, USA: Environmental Systems Research Institute. 
Available: http://arcdata.esri.com/data/tiger2000/tiger_download.cfm.

Kansas Geographic Names Information System [computer file]. 1976-
present. Sioux Falls, SD, USA: The U.S. Geological Survey. Basic 
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metadata: http://gnis.usgs.gov/domestic/faqs.htm. Available: 
http://gnis.usgs.gov/domestic/download_data.htm.

Lawrence, Kansas Grocery Store Locations [computer file]. 2006. Derived 
from text file of street addresses, using ArcGIS geocoding function 
and county road reference file.

Lesson Rhonda Houser
Developed GIS and Data Specialist 
By University of Kansas Libraries

1301 Hoch Auditoria Drive
Lawrence, KS 66045-7537
http://www.lib.ku.edu/gis/
785.864.1238
rhouser@ku.edu
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Answers to GIS Investigation

1.  No

2.  Fewer points

3, 4, and 5.  Yes, answers to these and some other questions may vary depending on data used 

and students’ familiarly with area and topical data.

6.  Yes

7.  Dillons on Massachusetts St and a few pharmacies

8.  Separate segments of the same road are sometimes classified differently; 23rd St. (Clinton 

Parkway) is an example of this. Other errors or discrepancies may exist also.

9.  Not really; this is a good question for discussion. For instance there are very few grocery 
stores in the eastern part of Lawrence and none in North Lawrence, the part of town that is  
north of the Kansas River.

10.  Yes to both; this is also a good question for discussion and argument.

11.  Some can, although again, East and North Lawrence are lacking in these services and 
major thoroughfares, may often act as barriers to pedestrian and bicycle traffic.
 
12.  Yes, but it’s not really close to where many students live. Biking is more realistic, assuming 
this is safe. 

13.  Not really.

14.  Most parks are accessible to neighborhoods.
 
15.  No

16.  For some reason, these schools are omitted from the dataset.

17.  Again, for some reason, most of the churches are not included in the GNIS data.
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GIS investigation Mapping Your Data

Name ________________________________ Date ______________________

Mapping Your Data
A GIS investigation
Answer all questions on the student answer sheet handout

Introduction to Decennial Census & American Community Survey
The Census of Population and Housing began in 1790 and is conducted every ten years. All U.S. 
households receive a questionnaire with questions related to age, gender, race, etc. A portion of 
households in the past received a form requesting additional information on education, 
employment, ancestry, housing, and more. The questionnaire going out to all households is 
commonly called the “short form” and from these the Census publishes 100% count data. The 
detailed questionnaire, or “long form,” represented sample data. In an effort to improve 
intercensal data access, the Census Bureau has begun to implement the American Community 
Survey (ACS). The ACS was conducted in every county in 2005 though data for small areas is 
not yet available. Areas with 65,000 or more people will have “long form”-like data annually, 
where areas of 20,000 or more people will have 3-year rolling average data beginning in 2008, 
and finally all areas will have 5-year rolling average data starting around 2010.

Introduction to the Economic Census 
The Economic Census is conducted by the U.S. Census Bureau every 5 years. This dataset 
contains information on businesses, such as number of establishments, number of employees, 
annual sales, and annual payroll. The 2002 Economic Census covers nearly all of the U.S. 
economy in its basic collection of establishment statistics. Censuses of agriculture and 
governments are conducted at the same time.

CASE STUDY: Use of Economic Census Data for Market Analysis
Lawrence seems to have a surplus of grocery stores, yet Wal-Mart is expanding to add a grocery 
to their existing store on South Iowa. We will use a GIS to examine overarching themes such as 
whether such an expansion is warranted, and how the number of grocery stores in Lawrence, KS 
compares to other communities?

U.S. Kansas
Douglas 
County 

City of 
Lawrence

Butler 
County

Johnson 
County

Sedgwick 
County

Shawnee 
County

Wyandotte 
County

Total Population 287,984,799 2,712,454
               1

01,493 
              8

1,009 
             60

,478 
        475,

939 
           460

,154 
      170,4

90 
      157,65

9 

44511 - Supermarkets & other grocery (except convenience) stores

Establishments 66,150 570 20 16 10 70 63 43 24

Sales ($1000)
 $395,233,89

7 
 $3,306,39

6 D $157,264 $89,543 $835,471 $565,021 $238,598 $156,617
Annual Payroll 

($1000)  $42,790,166  $352,564 D $18,521 $8,521 $102,256 $56,321 $25,461 $15,416
Paid 

Employees 2,437,750 24,119 g 1,286 2,005 5,689 3,699 1,742 825
Population per 

Establishment 4,354 4,759 5,075 5,063 6,048 6,799 7,304 3,965 6,569
Per Capita 

Sales  $1,372  $1,219  $1,941  $1,481  $1,755  $1,228  $1,399  $993 
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Map and examine grocery store locations

To examine where current grocery stores are, store addresses have already been geocoded for 
this workshop. Geocoding, or address matching, entails converting a list or table of street 
addresses to mapped points comprising a GIS dataset.

1) Use digital or print phonebook to find addresses for local grocery stores.

2) Enter addresses into word processing or spreadsheet application and format 
appropriately; these files are included along with lesson, for informational use, as 
StoreLocations.txt and StoreLocations.xls. 

3)Fi
nd a 

reference dataset for addresses, such as a street layer from the Census Bureau. 

4) Use this street file and ArcGIS to create a GIS file representing grocery store locations, 
converting the textual addresses to points on a map.

Add store locations and road data to ArcMap

• Start ArcMap (Start menu  All Programs  ArcGIS  ArcMap

• Select a new empty map and click OK

• Maximize ArcMap (click on  middle button, top right corner), if necessary

• Click the add data button  and navigate to: c:\ wutemp\ mapping

• Hold down the Ctrl key and select the following datasets to add all at once:

o Store_locations.shp (geocoded local groceries)

o tgr20045lkA.shp (Douglas Co. roads)

•  Click Add

• Click on the ‘Zoom In’ tool   then click and drag a box around Lawrence

• Click on ‘Identify’ tool , then on any point to display more information on the selected 
feature from the layer’s attribute table 

ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
Mapping Your Data, Copyright © 2006 Rhonda Houser.

8



Mapping Your Data

1. Are only grocery stores shown?

Change how store data display

• Right-click on layer title and choose ‘Open Attribute Table’ 

• Examine table to find the ‘TYPE’ field and see how stores are classified

• Close the table

• Set display properties so that only stores classified as groceries and pharmacies are 
displayed:  Right-click on layer title and choose ‘Layer Properties’

• Click on the ‘Definition Query’ tab and then on the ‘Query Builder’ button to build an 
equation that hides the toy stores (in both view and table)

o Double-click on field name (Type) and Single-click on operator (=)

o Click ‘Get Unique Values’ button to display all possible field values (types of stores)

o Double-click on field value (Grocery) 

o Click on ‘OR’ and repeat the steps above (replacing Grocery with Pharmacy) to 
complete the equation: "Type" = 'Grocery'  OR  "Type" = 'Pharmacy'

o Click OK

• On the Symbology tab, click on ‘Unique Values’ 
• Change the ‘Value Field’ to 

‘Type’ 
• Click on the ‘Add All 

Values’ button (notice toy 
stores should NOT show 
up)

• Change the symbol, size 
and color if you like 

• Click OK

2. Are there fewer points 

(store locations) on the 

map now, or the same number? 

• Open the store_locations attribute table and view data

• Close the table
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• Click on the ‘Zoom In’ tool   then click and drag a box around Lawrence

Use the ‘Previous Extent’ button  to return to the last zoom

• Right-click on the store layer and choose ‘Label Features’ to add store names (edit these in 
layer properties if you like)

• Click on Identify tool , then on any street or road to bring up name (FENAME) from 
table 

Know your area and your data. No map can accurately represent an area, but having local or 
more recent information can improve accuracy. This dataset includes a store shown near 25th 

and Iowa.  Identification of this point indicates it is Food-4-Less. This store closed in 
December 2005. 

3. Are there other errors? 

4. Are there new stores open that are not shown? 

5. Have any stores moved?

Change how roads display
Transportation routes are also critical to retail trade.  Revisit the map and classify roadways to 
display major thoroughfares.  
• Right-click on roads layer and open layer properties
• On the Symbology tab, click on ‘Unique Values’ 
• Change the ‘Value Field’ to ‘CFCC’ 
• Click  the ‘Add All Values’ button 
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• Read the descriptions for the following road types in Appendix A: A15, A17, A21, A31 

o Select A15 and A17 while holding the shift key (CTRL key would also work for this 

task)

o Right click on the highlighted area and select ‘Group Values’

o Double click on the line adjacent to this group and select the symbol labeled highway 

ramp

o Click OK

o Repeat this process to group A21 and A31 together and display as major roads.

o Finally, group all other roads together and display with a line that is 30% gray color 

and 0.4-pixel wide.

• Click OK

6. Are most grocery stores in Lawrence along major roadways?  

7. Which stores are not along major roadways?  

8. Are there any problems with the road classifications?

• Click on the ‘Add All Values’ button 
• Click OK

CFCC is a set of classification codes in TIGER.  Commonly used in the road file to identify, 
label, and display different types of roadways.  For a complete list of codes, see the TIGER 
documentation at www.census.gov.

Demo:   Find population data from the Census  
Download census block boundaries, and tabular data for census block demographics at: 
http://arcdata.esri.com/data/tiger2000/tiger_download.cfm (road data were also found here)

Prepare population data in Excel 
• Navigate to c:\wutemp\mapping and open tgr20000sf1blk.dbf in Excel

This table includes data for the entire state; when we join it to the block file for Douglas Co., 
data for the other counties should just drop off.
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Mapping Your Data

• Find the column or field containing a unique code for each census block (STFID); the block 
boundary file also includes a column for block code; we can link the two tables based on this 
common field 

Note that numbers with decimals must be formatted as such, but as the fields with population 
data are all whole numbers, we will ignore other fields. Additional tips for formatting DBF 
tables are available at: www.lib.umich.edu/nsds/spatial_tutorials/excel.html.

• Close Excel

Add census boundaries and demographics table

• Click the add data button  and navigate to: c:\ wutemp\ mapping

• Hold down the Ctrl key and select the following datasets to add all at once:

o tgr20000sf1blk.dbf (table of population data by census blocks, Douglas Co.)

o tgr20045blk00.shp (census block boundaries, Douglas Co.)

• Click Add

Link population data to census block boundaries

In order to bring population data to our map we need to find (or create) a unique ID common to 
both the data (demographics) file and the shapefile (block boundaries) containing the boundaries. 

• Open the data table in ArcMap and browse the data noting all the different data items that are 
available.  Also note that these data for the entire state of Kansas, not just Douglas County or 
Lawrence.  

• Right-click on the block boundaries (tgr20045blk00.shp) to open the attribute table

• Find the column that contains the block code (STFID) that we will use to bring in the 
population table

• Close the table

• Right-click on block boundaries and choose ‘Joins and Relates  Join’

• Choose ‘Join attributes from a table’ 
1) Choose the field in this layer to base the join on:  STFID
2) Choose the table to join…: tgr20000sf1blk.dbf
3)  Choose the field in the table to base the join on:  STFID

• Click OK (and yes to the index message)
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Mapping Your Data

IMPORTANT!  Joins do not always work as planned.  After every join open the destination 
layer and ensure the join worked properly.  If something went wrong go back and check the 
common ID.  Make sure both tables have ID’s that are in the same format and are unique.  Note 
that the data in the table are now referenced by the layer name followed by the variable name. 
This will allow layers containing variables of the same name to be joined.

Joins vs. Relates (from ESRI Help)
Joins establish one-to-one or many-to-one relationships between a layer and a table. 
Relates establish one-to-many or many-to-many relationships between a layer and a table.

For example, one building, such as a shopping center, may be occupied by many tenants. You 
could join a table of tenants to the attribute table of a building layer. However, with a join, 
ArcMap will find only the first tenant belonging to each building, ignoring additional tenants. In 
this case, you should relate the tables instead of joining them.

Relating tables simply defines a relationship between two tables. The associated data isn't 
appended to the layer's attribute table, as in a join. Instead, you can access the related data 
(externally) when you work with the layer's attributes. For example, if you select a building, you 
can find all the tenants that occupy that building. Similarly, if you select a tenant, you can find 
the building or buildings this tenant rents. If the tenant resides in multiple buildings, a many-to-
many relationship is built, i.e. a chain of stores in multiple shopping centers.

Visualize population data using chloropleth map

Now that we have the data joined to the census block layer, we will want to display these data.

• Open the table of the block boundaries (tgr20045blk00.shp) to ensure join worked (scroll 
over to see added demographics data)

Notice that the layer/table name has been added to the beginning of each field name

• Right-click and remove demographics table (tgr20000sf1blk.dbf)
• Double-click on the block boundaries layer and on the General tab, type ‘block 

demographics’ for the name
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• Select the ‘Symbology’ tab

• In the left frame select Quantities followed by Graduated colors

• Click the drop down button for the Value field.  This will list all the data items from the 
table.  

• Select the variable for Total Population

• Select ‘Percent of Total’ in the normalization field. 

• Select an appealing color ramp

• Click Apply and move window to view new settings reflected on map.  Once you are 
satisfied with the appearance click OK.

Visualize population data using dot density map
Demographic data are also commonly viewed using a dot density method.  This method 
represents a value with a representative number of dots randomly distributed within the 
boundary.
• On Symbology tab, click ‘Quantities’ and select Dot Density
• Find the POP2000 variable in the Field Selection window and click on the right-facing arrow 

to move it into the symbol window
• Note the dot value. This is the number of people one dot represents, in the case of the 

POP2000 variable. Try changing this value to compare the differences.
• Now make the block boundaries disappear; in the background box click the boundary line 

and change to ‘No Color’

Figure 5:  Choropleth map (left) and Dot Density map (right) of Lawrence, Kansas with grocery 
store locations and total population by Census Block.

Save Settings and Data as One File

• Choose File  Save As and save map document in c:\wutemp 
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You can save existing data, settings, display schemes, etc. as ONE file. Map document files end 
with .mxd and do not store actual data layers, but references to those layers and settings for data 
and the data frame. Note that the population table we joined is not permanently attached to the 
block table. Exporting the block layer as a new shapefile would secure the join, but saving as an 
MXD will save it temporarily. 

• As you work, choose File  Save to save changes 

9. Are grocery stores reasonably distributed, in relation to where people live?

10. Are there under- or overserved areas?

11. Can many people walk to the grocery store?

12. Can students living on or near campus walk or ride a bike to the grocery store? 

Look at ‘community infrastructure’
The Geographic Names Information System, or GNIS, is a dataset maintained by the US 
geological Survey which shows locations of community/ cultural/ geographic features such as 
airports, hospitals, schools, etc. We will use these features to examine where services or sources 
of community infrastructure such as schools, hospitals, etc. are located in relation to where 
people live. In addition, these data tell us something about the ‘walkability’ of a community.

1) Download GNIS data for KS as a text file: http://gnis.usgs.gov/domestic/download_data.htm 
2) This dataset has already been formatted as a DBF in Excel as below

• Delete unnecessary columns and rows of data; some features aren’t represented well by 
points, such as streams, swamps, valleys, etc.

• Make sure latitude and longitude values are in decimal degree format

• Make sure longitude values are negative

• Format latitude and longitude and any other decimal values, as numbers with the correct 
number of decimal places

Additional information on mapping XY data is available at: 
www.biology.ualberta.ca/facilities/gis/uploads/instructions/AVXYData.pdf.

3) Save as DBF 
ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
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Bring in geographic (xy) coordinate data

• In ArcMap, click on the ‘Add Data’ button  and navigate to c:\wutemp\mapping

• Select ks_gnis.dbf and click ‘Add’

• Right-click on layer (on Source tab) and choose ‘Open’ to browse the table and ensure that 
the data were correctly saved

• Right-click on layer and choose ‘Display XY Data’ 

o The X field should be set to the ‘long_dec…’ field from the gnis table

o The Y field should be set to the ‘lat_dec…’ field from the gnis table

o Click OK and notice you now have a ‘ks_gnis_Events’ layer

Create layer of Douglas Co. features

• Right-click on this layer and choose ‘Zoom to Layer’

• Choose Selection  Select by Attributes

o Double-click on field name (COUNTY); Single-click on operator (=)

o Click ‘Get Unique Value’ button to display values from the table

o Double-click on field value (Douglas) to complete the equation: "COUNTY" = 
'Douglas' 

o Click on ‘Apply’ and ‘Close’ to see selected points

• Right-click on layer and choose Data  Export Data

• Export only selected features and save as c:\wutemp\dg_gnis

• Bring in new layer and check that it worked

• Right-click on original DBF table and ks_gnis_Events layer to remove from ArcMap (go to 
Display tab)

13. Is the hospital centrally located?

14. Are parks accessible to neighborhoods? (the City now requires new Lawrence homes to  
be a quarter mile from neighborhood parks)

15. Are all city parks shown?

16. Where are the Broken Arrow schools?

17. Where are all the churches?
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These data may be out of date or incomplete; thus it may be better to obtain from a different 
source, such as the City government or school district. Also, it would be important to look at the 
metadata to answer or clarify some of the issues above.
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Definitions

Term Definition

decimal degrees geographic coordinates expressed as decimals; format required by ArcGIS 
for mapping data, i.e. 39.39370, -98.34950

degrees minutes 
seconds

geographic coordinates expressed by conventional method, i.e. 98° 20’ 58” 
W, 39° 23’ 37” N

census block Smallest geographic area by which census data are summarized, roughly 
equivalent to the size of a city block

geocode also called address matching; geographic coordinates (point locations) are 
determined for a specific location based on the street  address, zip code, or 
other descriptions of that location; coordinates can be used in a GIS to 
graphically represent geographic points and their relationship to other data. 

georeference process of associating geographic coordinates with digital data, such as 
scanned maps or air photos, to create spatial datasets

join use fields in common to link tables of data to attribute table of GIS dataset; 
data is brought into ArcMap 

latitude and 
longitude 

spherical reference system used to measure locations on Earth's surface; 
latitude measures angles in a north-south direction, while longitude 
measures angles in the east-west direction (from www.esri.com).

relate use fields in common to link tables of data to attribute table of GIS dataset; 
data resides outside ArcMap
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Appendix A: TIGER 2000 CFCC Codes

Census feature class code (CFCC) Developed by the U.S. Census Bureau to identify the most prominent 
characteristics of a feature, the CFCC, as used in the TIGER/Line files, is a three-character code. The first character 
is a letter describing the feature class; the second and third characters are
numbers representing the major and minor categories. For a complete list of codes, please refer to the TIGER 
documentation available at www.census.gov.

Feature Class A, Road
The U.S. Census Bureau uses the term divided to refer to a road with opposing traffic lanes separated by any size 
median, and separated to refer to lanes that are represented in the Census TIGER® data base as two distinct 
complete chains.

Primary Highway With Limited Access Interstate highways and some toll highways are in this category (A1) and 
are distinguished by the presence of interchanges. These highways are accessed by way of ramps and have multiple 
lanes of traffic. The opposing traffic lanes are divided by a median strip. The TIGER/Line® files may depict these 
opposing traffic lanes as two distinct lines in which case, the road is called separated.

CFCC Description
A11 Primary road with limited access or interstate highway, unseparated
A12 Primary road with limited access or interstate highway, unseparated, in tunnel
A13 Primary road with limited access or interstate highway, unseparated,underpassing
A14 Primary road with limited access or interstate highway, unseparated, with rail line in center
A15 Primary road with limited access or interstate highway, separated
A16 Primary road with limited access or interstate highway, separated, in tunnel
A17 Primary road with limited access or interstate highway, separated, underpassing
A18 Primary road with limited access or interstate highway, separated, with rail line in center

Primary Road Without Limited Access This category (A2) includes nationally and regionally important highways 
that do not have limited access as required by category A1. It consists mainly of US highways, but may include 
some state highways and county highways that connect cities and larger towns. A road in this category must be 
hard-surface (concrete or asphalt). It has intersections with other roads, may be divided or undivided, and have 
multi-lane or single-lane characteristics.

CFCC Description
A21 Primary road without limited access, US highways, unseparated
A22 Primary road without limited access, US highways, unseparated, in tunnel
A23 Primary road without limited access, US highways, unseparated, underpassing
A24 Primary road without limited access, US highways, unseparated, with rail line in center
A25 Primary road without limited access, US highways, separated
A26 Primary road without limited access, US highways, separated, in tunnel
A27 Primary road without limited access, US highways, separated, underpassing
A28 Primary road without limited access, US highways, separated, with rail line in center

Secondary and Connecting Road This category (A3) includes mostly
state highways, but may include some county highways that connect
smaller towns, subdivisions, and neighborhoods. The roads in this category
generally are smaller than roads in Category A2, must be hardsurface
(concrete or asphalt), and are usually undivided with single-lane
characteristics. These roads usually have a local name along with a route
number and intersect with many other roads and driveways.

CFCC Description
A31 Secondary and connecting road, state highways, unseparated
A32 Secondary and connecting road, state highways, unseparated, in tunnel
A33 Secondary and connecting road, state highways, unseparated, underpassing
A34 Secondary and connecting road, state highways, unseparated, with rail line in center
A35 Secondary and connecting road, state highways, separated
A36 Secondary and connecting road, state highways, separated, in tunnel
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A37 Secondary and connecting road, state and county highways, separated, underpassing
A38 Secondary and connecting road, state and county highway, separated, with rail line in center

Local, Neighborhood, and Rural Road A road in this category (A4) is used for local traffic and usually has a 
single lane of traffic in each direction. In an urban area, this is a neighborhood road and street that is not a 
thoroughfare belonging in categories A2 or A3. In a rural area, this is a short-distance
road connecting the smallest towns; the road may or may not have a state or county route number. Scenic park 
roads, unimproved or unpaved roads, and industrial roads are included in this category. Most roads in the Nation are 
classified as A4 roads.

CFCC Description
A41 Local, neighborhood, and rural road, city street, unseparated
A42 Local, neighborhood, and rural road, city street, unseparated, in tunnel
A43 Local, neighborhood, and rural road, city street, unseparated, underpassing
A44 Local, neighborhood, and rural road, city street, unseparated, with rail line in center
A45 Local, neighborhood, and rural road, city street, separated
A46 Local, neighborhood, and rural road, city street, separated, in tunnel
A47 Local, neighborhood, and rural road, city street, separated, underpassing
A48 Local, neighborhood, and rural road, city street, separated, with rail line in center

Vehicular Trail A road in this category (A5) is usable only by four-wheel drive vehicles, is usually a one-lane dirt 
trail, and is found almost exclusively in very rural areas. Sometimes the road is called a fire road or logging road and 
may include an abandoned railroad grade where the tracks have been removed. Minor, unpaved roads usable by 
ordinary cars and trucks belong in category A4, not A5.

CFCC Description
A51 Vehicular trail, road passable only by 4WD vehicle, unseparated
A52 Vehicular trail, road passable only by 4WD vehicle, unseparated, in tunnel
A53 Vehicular trail, road passable only by 4WD vehicle, unseparated, underpassing

Road with Special Characteristics This category (A6) includes roads, portions of a road, intersections of a road, or 
the ends of a road that are parts of the vehicular highway system and have separately identifiable characteristics.

CFCC Description
A60 Special road feature, major category used when the minor category could not be determined
A61 Cul-de-sac, the closed end of a road that forms a loop or turn-around
A62 Traffic circle, the portion of a road or intersection of roads forming a roundabout
A63 Access ramp, the portion of a road that forms a cloverleaf or limited access interchange
A64 Service drive, the road or portion of a road that provides access to businesses, facilities, and  rest areas 
along a limited-access highway; this frontage road may intersect other roads and be named
A65 Ferry crossing, the representation of a route over water that connects roads on opposite shores; used by 
ships carrying automobiles or people 

Road as Other Thoroughfare A road in this category (A7) is not part of the vehicular highway system. It is used 
by bicyclists or pedestrians, and is typically inaccessible to mainstream motor traffic except for private-owner and 
service vehicles. This category includes foot and hiking trails located on
park and forest land, as well as stairs or walkways that follow a road right-of-way and have names similar to road 
names.

CFCC Description
A70 Other thoroughfare, major category used when the minor category could not be determined
A71 Walkway or trail for pedestrians, usually unnamed
A72 Stairway, stepped road for pedestrians, usually unnamed
A73 Alley, road for service vehicles, usually unnamed, located at the rear of buildings and property 
A74 Driveway or service road, usually privately owned and unnamed, used
as access to residences, trailer parks, and apartment complexes, or as
access to logging areas, oil rigs, ranches, farms, and park lands
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Assessment Rubric: High School

Mapping Your Data
 

Name ________________________________ Date ______________________

Student Answer Sheet
Mapping Your Data
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