
Finding GIS Data on the Web

Finding GIS Data on the Web     
Land Cover and Land Use in Kansas

Lesson Overview
In this introductory-level GIS investigation, students will learn about ‘real-
world GIS’ by working through the process of identifying, accessing, 
manipulating and using spatial data, at the state and local / county scale. The 
World Wide Web is a treasure trove of data. This lesson highlights websites 
for freely available spatial data, and provides tips on digging for data, and 
downloading and converting various file types. This lesson will be helpful for 
anyone using GIS data or beginning a GIS project, and especially for those 
using data from different sources. The investigation is also suitable for 
University-level students and others in that environment at a novice or 
intermediate GIS skills.

Estimated 
Time

Two 45-minute class periods

Materials  Student handouts to be copied:
o GIS Investigation sheet (p. 9-19); Note answers provided p. 7-8
o Definitions (p. 20)
o Student Answer sheet (p. 21–22)
o Assessment (p. 23-26)

Standards & 
Objectives

National Geography Standards (Adapted from Geography Education 
Standards Project,  1994)
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Geography Standard Middle School 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 use a variety of 
research skills to locate and 
collect geographic data. 
Student can use maps to 
collect and/or compile 
geographic information.

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 make and record 
observations about the 
physical and human 
characteristics of places.

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

14. How human actions modify 
the physical environment.

Student can make and record 
observations about the 
physical and human 
characteristics of places, and 
how these elements have 
changed over time.

Student can systematically 
observe the physical and 
human characteristics of 
places on the basis of 
geographic analysis, and 
discern how these elements 
have changed over time.

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

Student can develop and 
present combinations of 
geographic information to 
answer geographic questions. 
Student can make 
generalizations and assess 
their validity.

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.

Objectives
The student is able to:
• Identify key factors in searching for and obtaining spatial data, such as 

scope of project, scale and quality of data.
• Recognize useful data download sites, and use and modify strategies for 

finding data.
• Recognize and use file formats that are frequently encountered when 

downloading data.
• Use and download data from an online interactive map and ftp site.
• Understand and use common compression formats and conversion 

methods for spatial data.
• Find and read metadata.
• Use ArcCatalog to access metadata and preview data.
• Utilize data via the Web in ArcMap, through an internet mapping service
• Differentiate between temporary and permanent projections.
• Differentiate between defined and undefined projections.
• Understand the structure of common vector and raster formats, such as 

TIFFs, shapefiles, and coverages.
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• Become familiar with basic geographic- and GIS-related concepts, 
especially those listed in the Definition section.

• Become familiar with land cover and land use data, and how landscapes 
are classified. 

GIS Skills & 
Tools

• Become proficient with basic navigation tools, and with exploring 

ArcMap and related datasets.  
• Add, remove, turn off and on, and change the order of layers. 
• Convert an ArcInfo Interchange File to a coverage.
• Label features in the mapping view.
• Set the projection of the map.
• Define the geographic projection of a dataset.
• Zoom to the extent of one layer.
• Build a query in layer properties to limit the features that show on the 

map.
• Symbolize features using unique values from the attribute table.
• Add feature labels to the table of contents.

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

Teacher Notes
Lesson 

Introduction
Ask students  to  read  over  the  definitions  provided at  the  end of  the  GIS 
investigation,  and then explore the following websites,  from which census 
data can be downloaded. Middle school students can work in groups and high 
school or higher level students can work individually. Have them fill in the 
table below, while exploring the various formats in which data such as that 
from the census, can be provided. The first one has been completed as an 
example. This exercise can also be done in hard copy without computers, by 
printing the relevant web pages.

1. http://arcdata.esri.com/data/tiger2000/tiger_download.cfm  
2. http://factfinder.census.gov   
3. http://www.census.gov/geo/www/cob/bdy_files.html   
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4. http://nhgis.org/data/getData.shtml   
5. http://fisher.lib.virginia.edu/collections/stats/histcensus   

Data Provider Original Source of 
Data

Geographic 
Area Covered

Year(s) 
or Range 
of Data 

Spatial 
and/or 
Tabular 
Format?

1. ESRI U.S. Census 
Bureau

United States 1990, 
2000

Both

2.

3.

4.

5.

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.

As in the Lesson Introduction, middle school students may be more 
comfortable working in groups, while students in high school or above may 
gain more by working on their own.

Distribute  the  GIS  Investigation,  Definitions  and  Answer  sheets  to  your 
students. Explain that in this activity they will use the World Wide Web and 
GIS to explore how to find and work with spatial data and software, while 
learning  how  humans  classify  and  use  land,  looking  at  both  natural  and 
human-made features.

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 land cover.  

Things to look for while the students are working on this activity:
• Are students using a variety of tools?
• 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 
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they stalled on something?

Conclusion Discuss the introductory lesson and invite students’ feedback on the various 
ways in which census (or other) data may be provided. Ask them to consider 
the following questions:
• Was it easier or harder than they anticipated to complete this activity?
• Is there additional information that would have helped them?
• Was it easier working individually or in groups (if applicable)?

Explain that just as census (and other) data are available in a wide range of 
formats and covering numerous variables, many types of land use and land 
cover (and other) data can be found on the Web. These datasets and others are 
just representations of the real world, and vary in scale and accuracy. 
 

Assessment Middle School: Highlights skills appropriate to grades 5 through 8
Students  will  use  a  print  aerial  photograph  of  their  town/city  or  school 
grounds to create their own ‘land cover, land use’ map, delineating the land 
surface into classes. Students will produce a paper land cover map of their 
study area,  then compare and contrast  class maps.  ‘Ground truthing’ is an 
optional follow-up activity. 

High School:  Highlights skills appropriate to grades 9 through 12
Students  will  use  a  digital  aerial  photograph  of  their  town/city  or  school 
grounds to create their own ‘land cover, land use’ map, classifying the ground 
surface by coverage and use. Students will also create a graph illustrating the 
area covered by each class. Finally, students will produce, present and discuss 
these land cover maps and charts. ‘Ground truthing’ is an optional follow-up 
activity.

Extensions • Develop a similar GIS investigation as this for ArcExplorer (free basic GIS 
application) or for ArcView 3.x, using the relevant GIS clearinghouse, 
USGS data and other sources of data as provided. 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 GIS clearinghouse, USGS data and other sources of data 
as provided.

• Have students further explore spatial and landscape analysis by creating a 
dataset from one or both of the land cover data used for the exercise. 
Students will merge classes and reclassify into more general classes using 
the Spatial Analyst Extension in ArcMap. When finished, have students 
choose an area of interest or concentration and compare the original 
dataset to the newly generated dataset.

• On computers with ArcGIS loaded and having internet access, have 
students (working individually or in pairs) open ArcMap and click the 
‘Add Data’ button. Ask them to choose ‘GIS Servers’ from the dropdown 
menu, then double-click on ‘Geography Network…’ to see the host of data 
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layers available through this internet mapping service (IMS). Ask them to 
add two or three layers from the IMS as well as one or two datasets from 
the hard drive. Have them explore what they can and cannot do, using data 
via the Web as opposed to using it from the computer hard drive, 
considering the following questions:

o Can you open or otherwise access the attribute table/ information?
o Can you change the way data are displayed, or symbolized, i.e. 

colors, variables shown, etc.?
o Can you add/remove labels?
o Is it faster to work with IMS data or with data from the hard drive?

Web Links • Gap Analysis Program land cover data by U.S. state, U.S. Geological 
Survey and National Biological Information Infrastructure: 
http://gapanalysis.nbii.gov/portal/server.pt?open=512&objID=207&PageI
D=0&cached=true&mode=2&userID=2 

• National Land Cover Datasets by U.S. state, U.S. Geological Survey: 
http://edcftp.cr.usgs.gov/pub/data/landcover/states

• Land Use Land Cover Data by U.S. state, U.S. Geological Survey: 
http://edc.usgs.gov/geodata/ 

• Global Land Cover Characterization for early 1990s, U.S. Geological 
Survey: http://edcsns17.cr.usgs.gov/glcc/ 

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

Kansas Digital Orthophotos [internet mapping service]. 2002. Lawrence, KS: 
Kansas Data Access and Support Center. Available: 
http://maps.kansasgis.org. Metadata available at: 
http://www.kansasgis.org/catalog/catalog.cfm.

Kansas Land Cover [computer file]. 1993. Lawrence, KS: Kansas Applied 
Remote Sensing Program. Available: http://maps.kansasgis.org 

National Land Cover Dataset [computer file]. (1992). Sioux Falls, SD, U.S.A: 
The U.S. Geological Survey. Available: 
http://gisdata.usgs.net/website/MRLC/viewer.php [September 8, 
2006]. 

U.S. Populated Places (Points) [computer file] from ESRI Data & Maps [CD-
ROM].  2004.  Redlands,  CA,  U.S.A.:  Environmental  Systems 
Research Institute.

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

Data Provider Original Source of 
Data

Geographic 
Area Covered

Year(s) or 
Range of 
Data 

Spatial 
and/or 
Tabular 
Format?

1. ESRI U.S. Census 
Bureau

United States 1990, 2000 Both

2. U.S. Census Bureau U.S. Census 
Bureau

United States 1990, 2000 Tabular

3. U.S. Census Bureau U.S. Census 
Bureau

United States 1990, 1996, 
1998, 2000, 
2003

Spatial

4. University of Minnesota or 
Minnesota Population Center or 
National Historic GIS Project  

U.S. Census 
Bureau

United States 1790-2000 
(decennial)

Both

5. University of Virginia or Fisher 
Library or GeoStat Center

U.S. Census 
Bureau

United States 1790 -1960
(decennial)

Tabular

Answers to GIS Investigation

1 a. Non-profit sites b. Commercial sites c. Local or state government sites
d. Federal government sites e. Campus and library sites

2.  Various including: U.S. Census Urban Areas (Detailed), U.S. Census Urban Areas  
(Generalized), U.S. Cities, U.S. Cities (Larger), U.S. Places, U.S. Populated Places (Polygons),
 U.S. Populated Places (GNIS)

3. tgr20045lkA.dbf, tgr20045lkA.shp, tgr20045lkA.shx

4. a. Yes b. Yes

5. a. Transportation     b. Water Resources     c. Imagery and Raster

6. a. ArcInfo Interchange and Shapefile     b. By county c. Geographic/NAD83

7.  Elevation, Orthoimagery, Transportation

8 a.  Raster b. GCS North American 1983

9.  POPULATION or POP_CL

10.   state, FIPS codes, housing units, total population, population class, area in land, area in  
       water, etc.
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11 a. 2002 b. .SID or MrSID or raster c. UTM NAD 83, Zones 14 and 15

12.  elevation, environmental resources, cadastral and many more

13.  Grassland or Cropland

14.  Various answers

15.  Row Crops (82) or Shrubland (51)

16. Datasets are in different projections.

17.  No there is some discrepancy.

18. a.  10     b. 21

19.  Various answers

20. a. Urban-Woodland, Commercial/ Industrial and Urban-Grassland

b. Low Intensity Residential (21) and Low Intensity Residential (22)
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Name ________________________________ Date ______________________

Finding GIS Data on the Web: 
Land Cover and Land Use in Kansas
A GIS investigation
Answer all questions on the student answer sheet handout

Strategies for finding spatial data

Spatial, or GIS data, may come from various sources, including a) user creates based on 

sampling, surveys, known locations, reference data, etc.; b) user generates from other data such 

as latitude/longitude coordinates, tabular data, data collected with GPS unit; and c) user obtains 

from another source such as local, state or federal government, academic/ research institution, 

non-profit, or individual. When searching for existing spatial data, check with logical data 

sources first, i.e. the original or official providers of the dataset(s). For example, for geological or 

hydrological data, go to the U.S. Geological Survey, for local data such as air photos or parcels, 

go to the city or county government, and so on. In addition, try searching a list such as this: 

o Campus and library sites, i.e. the Academic Data Research Services Alliance: 

http://www2.ku.edu/~adrsa/data.shtml 

o Local or state government sites, i.e. KS Data Access and Support Center, or DASC (state 

GIS clearinghouse): http://maps.kansasgis.org/kgcc/catalog/catalog.cfm  

o Federal government sites, i.e. US Geological Survey land cover data links: 

http://landcover.usgs.gov/landcoverdata.php#na 

o Non-profit sites, i.e. MapDex (database of more than 35,000 internet map services 

containing over 600,000 GIS layers): http://www.mapdex.org/search/

o Commercial sites, i.e Geography Network (numerous datasets available through internet 

mapping services): http://www.geographynetwork.com 

1. From which of the sources above, could you find the following (campus/library,  

local/state, etc.)?

a) 1851 vegetation data for the North Coast through an internet mapping service  

b) World vegetation data through an internet mapping service  
ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
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c) Data showing physiographic regions of KS

d) Data on land cover trends, or changes in land cover/use through time 

e) Historic aerial photographs for Lawrence, KS

Land Cover Mapping Project

Pick Your County 
o Pick a county in Kansas using the map below; you will find and work with data for this area.
o We will look at how land is used and classified in Kansas, by working with land use and land 

cover data. These datasets typically include vegetation types, developed vs. undeveloped 
areas, forested vs. non-forested areas, etc.

o We will also find some basemap data, such as roads, orthophotos (aerial photographs) and 
locations of cities.

Find data for locations of cities
• Find the ‘U.S. Populated Places (Points)’ data layer from ESRI Data and Maps, the datasets 

that accompany ArcGIS licenses. Otherwise, data for U.S. cities is available from ESRI 
(Census Bureau) at: http://arcdata.esri.com/data/tiger2000/tiger_download.cfm and various 
other sources.

2. What other datasets that come with ESRI Data and Maps show locations of U.S. cities?

• Copy this file to c:\wutemp
• Click on Start Menu  Programs  ArcGIS  ArcCatalog
• In ArcCatalog, navigate to layer so it shows on left side
• Click ‘Preview’ tab on the right to ensure download worked
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Find roads/ street data

• Go to ESRI Census/ TIGER Data Webpage: 
arcdata.esri.com/data/tiger2000/tiger_download.cfm

• Choose Kansas then Douglas County and click on ‘Submit Selection’

• Select ‘Line Features - Roads’ and click on ‘Proceed to Download’ and ‘Download File’

• Click Open to unzip the files

• Read the definition for shapefile in the Definitions section

3. What are the names of the files that comprise the road shapefile?  

• Extract (save) all layers to hard drive

• Click on Start Menu  Programs  ArcGIS  ArcCatalog
• In ArcCatalog, navigate to layer so it shows on left side
• Click ‘Preview’ tab on the right to ensure download worked
• Now preview the table

4a. Is zip ode included as an attribute in the roads file? b. Road name?

Find land use/ cover data (KARS dataset)
• Go to the KS GIS clearinghouse, or DASC site: http://www.kansasgis.org/catalog/catalog.cfm 
• Choose the ‘Land Surface Geology Soils’ category

5a.  In which category would you expect to find data showing: roads?
      b.  lakes? c. satellite images?

• Choose ‘Land Cover’
• This dataset was created by the KARS (KS Applied Remote Sensing) Program.

• Read over the metadata: 

6a. Read the definition for  
metadata: what is the format?

 b. How are the data organized   
   (tiled)?  

 c. What is the projection? 

• Click on ‘ArcInfo Interchange, Shapefile’ to start download
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• Click on your county to open the zipped file
• Save the resulting files by clicking on the ‘Extract’ button
• Save to c:\wutemp

Convert EOO file to coverage
o Click on the red toolbox to open ArcToolbox (or select under the Window 

menu)
o Click on Coverage Tools  Conversion  To Coverage Import from 

Interchange File
Note, in standalone versions of ArcGIS, you can access this tool from ArcCatalog by right-
clicking in the gray area of the menu and choose ‘ArcView 8.x Tools’
o For the input file: navigate to c:\ wutemp\ and choose the .e00 file, the compressed 

ArcInfo coverage showing county land cover

o Save the output file in c:\wutemp as kars_lc

o Click OK; note in the graphic below how an interchange file for utilities (util.e00) is 
converted to a coverage, which is made up of the named folder and an info folder.

o In ArcCatalog, navigate to layer so it shows on left side
o Click ‘Preview’ tab on the right to ensure download worked

Find more land use/ cover data (USGS dataset)
The U.S. Geological Survey provides the National Land Cover Dataset (NLCD), which shows 

land cover and land use for the U.S. Download NLCD data for your county, via an interactive 

map using the instructions below. 

• Go to the USGS interactive map site: 
http://gisdata.usgs.net/website/MRLC/viewer.php 

• Click the ‘Zoom to Region or Area’ tool  under Zoom, and select 
Kansas at bottom

• On the ‘Display’ tab at right, click on ‘Boundaries’ and turn on the 
counties layer, to find your county 

7. On the ‘Download’ tab, what other types of datasets are available?

ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
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• Under ‘Downloads’ at left, click on the ‘Define Download Area’ tool 
• Click and drag a box around your county; if needed, use the county map at the beginning of 

this handout to find your county
• Click on the ‘Download’ button
• Open the zipped file
• Save (extract) the resulting files to c:\wutemp (note the file names and that there IS a 

metadata file) 
• Navigate to layer in ArcCatalog (list on the left) and click ‘Preview’ tab on the right to ensure 

download worked

8a. Click on the Metadata tab; is this a raster or vector dataset?

  b. In what geographic coordinate system is the dataset?

• Click on Start Menu  Programs  ArcGIS  ArcMap
• Drag layer into ArcMap

Bring additional data into ArcMap 

• Click on the ‘Add Data’ button  to bring data layers into ArcMap

• Navigate to: c:\ wutemp

• Hold down the Control (Ctrl) key and click on the places.sdc and kars_lc layers (highlight) 
to add all at once

Change how places/ cities display

• Turn on only this layer

• Right-click on this layer title in table of contents, and choose ‘Zoom to Layer’ (note the area 
covered by data)

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

• Examine table to ascertain what field we can use to display only cities in KS

• Close the table

• Set display properties so only cities in KS show (hide all other cities in U.S.):  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 displays only cities in KS (in both view and table)

o Double-click on field name (ST) and Single-click on operator (=)
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o Click ‘Get Unique Values’ button to display all possible field values (state 
abbreviations)

o Double-click on field value (KS) or type in ‘KS’ to complete the equation:  "ST" = 
'KS'

9. What field name (column) would you use to show only cities of a certain 
population?

o Click the ‘Verify’ button to check accuracy of query before executing

o Click OK

• On the ‘Symbology’ tab, click on the point  and change symbol color, size, etc. 

• Click OK 

• Click on the ‘Zoom In’ tool   then click and drag a box around the cluster of points 
representing cities in KS

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

• Click on Identify tool , then on a city to get tabular information such as city name 

10. What other kinds of information does the table provide?

Change how roads display

• Turn on only this layer

• Zoom to the extent of all roads (right-click) and open layer properties

• On the ‘Symbology’ tab, click on the button with the line

• Choose a pre-formatted symbol at left or set a line color and thickness; a line thickness of 
around 1.00 is preferable

• Click OK and OK again

• Right-click on this layer and choose ‘Label features’ to add labels to the roads

• If the label is not the street/road name, go back to layer properties and change the label field 
on the ‘Labels’ tab

• Disable labels if layer is too slow to draw or otherwise cumbersome

Add base map (orthophotos) using IMS
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• Go to the KS GIS clearinghouse: http://www.kansasgis.org/catalog/catalog.cfm 
• Choose the ‘Imagery and Raster’ category, and notice the numerous types of raster data 

available, including DRGs, DOQQs and satellite imagery
• Choose the ‘MrSID Compressed Digital Orthophoto Counties 2002’ and look over the 

information (metadata) provided: 
11. a. What year was the imagery collected? 

b. In what format are the data provided?

c. What is the projection? 

Notice you can ‘Connect to a Web Service,’ or internet mapping service (IMS). An IMS allows 

you to use data via the web, instead of downloading and using from your computer. An IMS is 

suitable if you primarily need to display data, and do not need to process or manipulate it. 

Depending on numerous factors, including the IMS and website architecture, your system and 

software setup, size of dataset, etc., an IMS may perform too slow to be useful.

• Click ‘arcims image service’ and follow the directions to ‘add the service’ or connect to the 
data in ArcCatalog so you can use the data in ArcMap

• In ArcCatalog’s left-hand listing of drives/folders, click on the plus sign to select GIS 
Servers, then select Add ArcIMS Server

• Copy the data server URL (http://maps.kansasgis.org) into the box provided
• Open ArcMap: Click on Start Menu  Programs  

ArcGIS  ArcMap
• Expand maps.kansasgis.org and scroll down to the 

kgcc_Imagery map service

12. What are some of the 
other types of data layers 
available through this IMS?

• Drag it into ArcMap
• In ArcMap, expand this layer and check the boxes next to ‘kgcc_Imagery’ and ‘View Aerials 

2002’
• Hit the Refresh button at bottom (chasing arrows) if imagery does not draw or only partially 

displays.

Change how orthophotos display
o Turn all layers on to make sure you can see them at once
o Turn on only imagery layer (kgcc_Imagery)
o Zoom out so you can see the entire state aerial layer
o With the view unprojected, we can see all layers but the shape of Kansas appears 

distorted

ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
Finding GIS Data on the Web, Copyright © 2006 Rhonda Houser.
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o Setting a view projection will display the data more accurately, closer to the real shape
o Choose View  Data Frame Properties 
o On the Coordinate System tab, click Predefined  Projected Coordinate Systems  

UTM  NAD1983  NAD1983 UTM Zone 14N
o Click OK and notice how the shape of Kansas changes
o Now turn layers on to see if they all draw (KARS land cover does not draw because 

the file contains no projection information)

Notice that all layers draw except for kars_lc because this file contains no projection 
information.

o Remove this layer

Define projection for KARS land cover data
Metadata on the download site tells us this dataset is in the Geographic/NAD83 projection, the 

same as the cities data. However, this projection information was not encoded into the data file 

itself, so ArcMap does not know the projection in which to draw the data (no geographic ‘frame 

of reference’). For ArcMap to recognize the projection, we must define it using ArcToolbox.

• Click on the red toolbox to open ArcToolbox (or select under the Window menu)
• Click on Data Management Tools  Projections and Transformations  Define 

Projection
• Click on the dropdown arrow under ‘Input Dataset…’ and choose kars_lc

• Click on the Coordinate System icon  
• Click ‘Import’ and navigate to the location of the cities/places layer (c:\wutemp), to define the 

projection using that of the cities layer, as they are the same
• Click OK and OK again

• Close the define projection window and ArcToolbox when/if it completes successfully

• Add layer back in 

• Right-click on title to access layer properties, and click on the Source tab to see that 
coordinate system information has now been added

Change how KARS land cover data display
• Right-click on this layer and choose ‘Zoom to Layer’
• Right-click on layer to open attribute table
• Find the a field (column) that might be useful to show land cover classes
• Right-click on layer and open layer properties
• On the Symbology tab, click on ‘Categories’ and select ‘Unique Values’ 
• Change the ‘Value Field’ to ‘COV_CLASS’ (land cover class)

ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
Finding GIS Data on the Web, Copyright © 2006 Rhonda Houser.
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• Click on the ‘Add All Values’ button 
• Change the color and/or pattern for 

each class if you like, by clicking on 
each symbol

• Click on the Display tab and set the 
transparency level at 40 to 60% so the 
air photos underneath can be seen  

• Click OK

13. Study the classification over the 
entire county; what seems to be the 
most common class?

• Right-click on layer and choose ‘Save as layer file’ to save classification and other 
customizations 

• Remove this layer and add back in both the original shapefile and the newly created layer file 
(.lyr extension)

14. What is the main difference in how these two datasets display?

Open layer properties for both alternately and check on the ‘Source’ tab to see where the dataset 
is stored

Change how NLCD land cover data display
• Right-click on layer and open layer properties
• On the General tab, type a more descriptive 

name for the layer, such as nlcd_lc
• On the Symbology tab, click on ‘Unique 

Values’ 
• Type in overall class names in the Label 

column using the metadata below, i.e. for 10s 
type ‘Water,’ for 20s type ‘Developed,’ for 30s 
type ‘Barren,’ etc. 

• Change the color and/or pattern for each class 
if you like, by clicking on each symbol

Class number corresponds to the value column in the attribute table. All classes may not be 
represented in a specific state data set.

Water
11 Open Water
12 Perennial Ice/Snow

Developed
21 Low Intensity Residential

ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
Finding GIS Data on the Web, Copyright © 2006 Rhonda Houser.
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22 High Intensity Residential
23 Commercial/Industrial/Transportation

Barren
31 Bare Rock/Sand/Clay
32 Quarries/Strip Mines/Gravel Pits
33 Transitional

Vegetated; Natural Forested Upland
41 Deciduous Forest
42 Evergreen Forest
43 Mixed Forest

Shrubland
51 Shrubland

Non-natural Woody
61 Orchards/Vineyards/Other

Herbaceous Upland
71 Grasslands/Herbaceous

Herbaceous Planted/Cultivated
81 Pasture/Hay
82 Row Crops
83 Small Grains
84 Fallow
85 Urban/Recreational Grasses

Wetlands
91 Woody Wetlands
92 Emergent Herbaceous Wetlands

ArcLessons Template, Copyright © 2005 ESRI. All rights reserved.
Finding GIS Data on the Web, Copyright © 2006 Rhonda Houser.
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• Click on the Display tab and set the transparency level at 40 to 60% so the air photos 
underneath can be seen  

• Click OK

15. Now examine this classification; what seems to be the most common class countywide?

Compare land cover datasets

Dataset No. of 
classes

Date Compressed 
Format

Uncompressed 
Format

Projection Resolution

KARS 
Land 
Cover

10 1993 .e00 (ArcInfo 
Interchange)

Coverage Geographic 
NAD83

30 m 

USGS 
Land 
Cover 
(NLCD)

21 1992 .zip TIFF Geographic 
NAD83

30 m

• Choose an area in your county and turn land cover layers off and on to explore how these 
layers and the orthophotos match (or don’t match) up

16. What could be a reason for the difference in how these datasets are oriented? (notice the 
pixels are not straight up and down on both)

17. Do they both classify all water bodies on the orthos, as water?

18 a. How many different classes are shown in the KARS layer?      
b. How many in the NLCD layer?

19. What classes do they share; i.e. which ones match up?

20 a. Which land cover type is least predominant in urban areas (if applicable), according 
to the KARS layer?      

b. According to the NLCD layer?
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Definitions

Term Definition

arc interchange file file with .e00 extension often used to compress ArcInfo coverages for 
transfer via the web or other means; ArcGIS converts .e00 files (fixed-
length ASCII format) to coverages.

coverage vector data format that is native to ArcInfo; a coverage stores 
geographic features as primary features (arcs, nodes, polygons, etc.) 
and secondary features (tics, map extent, etc.) (www.esri.com).

geographic 
information 
systems (GIS)

system comprised of spatial data and software in which user can 
display and manipulate layers of information correctly located in 
relation to geographic coordinates. 

grid raster data format in which features are represented by cells (or pixels) 
with same value and cells are organized in a grid of rows and columns; 
raster format is appropriate for data that vary continuously over space 
such as elevation; images and grids are types of raster data.

metadata information describing data such as date created, projection, scale, etc.; 
often formatted according to standards such as FGDC; available in 
various formats such as web pages, text files, or embedded in data file.

projection map projections describe ways to represent areas on the Earth’s surface 
(three-dimensional) on a flat surface such as a map; imagine trying to 
wrap a piece of paper around a globe; all projections distort shape, 
area, distance or direction to some extent.

raster type of spatial data in which features are represented by cells (or 
pixels) with same value and cells are organized in a grid of rows and 
columns; raster format is appropriate for data that vary continuously 
over space such as elevation; images and grids are types of raster data.

shapefile vector data format that stores geographic features and their attributes; 
geographic features can be represented by points, lines, or polygons 
(areas) (www.esri.com).

vector type of spatial data in which features are represented by points, lines or 
polygons; coordinate-based structure (XY or latitude-longitude) 
commonly used to represent linear features; coverages and shapefiles 
are types of vector data.
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Name ________________________________ Date ______________________

Student Answer Sheet
Finding GIS Data on the Web

1 a.  ______________________________     b.  __________________________________

c.  ______________________________     d.  __________________________________

2.  ___________________________________________________________________________

3. ___________________________________________________________________________

4. a.  ______________________________     b.  __________________________________

5. a. ___________________     b.  _____________________     c.  
____________________

6. a.  ______________________________     b.  __________________________________

c.  _____________________________________________________________________ 

7.  ___________________________________________________________________________

_____________________________________________________________________________
_

8 a.  ______________________________ 

b.  
______________________________________________________________________

9.  ______________________________________

10.  
__________________________________________________________________________

11 a.  ______________________________     b.  __________________________________

c.  _____________________________________________________________________

12.  __________________________________________________________________________

13.  __________________________________________________________________________
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14.  __________________________________________________________________________

15.  __________________________________________________________________________

16.  __________________________________________________________________________

_____________________________________________________________________________
_

17.  __________________________________________________________________________

_____________________________________________________________________________
_

18. a.  ______________________________     b.  __________________________________

19.  __________________________________________________________________________

_____________________________________________________________________________
_

20. a.  
______________________________________________________________________

b.  _____________________________________________________________________

 



Student Assessment: Middle School Finding GIS Data on the Web 

Name ________________________________ Date ______________________

Finding GIS Data on the Web 
Middle School Assessment
Have students work in groups of two to four, and use a print aerial photograph of their town/city 
or school grounds to create their own ‘land cover, land use’ map. Instruct them to delineate on 
the photo or a photocopy of it, the various ways in which land is used in their study area. 

Students should classify the land using as least four classes, such as buildings, roads, concrete or 
playground,  etc.  and label  or  otherwise  code  the  areas.  Students  will  produce  a  paper  map 
appropriate to the scale of the study area. Make copies of the final maps and ask students to note 
major differences and similarities in the maps and respective classification schemes. 

Optionally, students can then go ‘out in the field’ and perform ‘ground truthing,’ or verify by 
doing field checks and comparing what is on their classified map to the real world. Students can 
randomly pick  ca.  five  locations  on  the  map and individually  or  in  teams,  venture  out  and 
measure the appropriate area to visually assess and record the dominant type of land cover in 
each area. 

Orthophotos (air photos) for most of the U.S. can be downloaded (then printed) through the U.S. 
Geological  Survey at:  http://data.geocomm.com/catalog/index.html.  Note  you can also access 
imagery  through  the  freely  available  GoogleEarth  (http://earth.google.com),  a  streamlined 
mapping application. Another option is to check with your local planning office or university 
map library for access to air photos.

http://earth.google.com/
http://data.geocomm.com/catalog/index.html
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Finding GIS Data on the Web:      Assessment 
Rubric
Land Cover and Land Use in Kansas Middle School

STANDARD EXEMPLARY MASTERY INTRODUCTORY DOES NOT MEET 
REQUIREMENTS

The student understands 
how to use maps and other 
geographic representations, 
tools, and technologies to 
acquire, process, and report 
information from a spatial 
perspective. 

The student collaborates with 
other group members to 
create a comprehensive land 
cover/use map of a specific 
local area. The student fully 
participates in assessing class 
maps. 

The student collaborates with 
other group members to 
create a land cover/use map 
of a specific local area. The 
student adequately 
participates in assessing class 
maps.

The group creates a land 
cover/use map of a specific 
local area. The student 
participates in assessing class 
maps.

The group creates an 
incomplete land cover/use 
map of a specific local area. 
The student does not 
participate in assessing class 
maps.

The student understands 
the physical and human 
characteristics of places. 

The map includes more than 
four classes, which are coded 
on the map itself to match a 
descriptive legend.

The map includes four 
classes, which are coded on 
the map itself to match a 
descriptive legend.

The map includes four classes 
but no key to indicate class 
descriptions.

The map includes less than 
four classes with no key to 
indicate class descriptions.

The student understands 
how human actions modify 
the physical environment.

The map includes more than 
four classes, which are coded 
on the map itself to match a 
descriptive legend.

The map includes four 
classes, which are coded on 
the map itself to match a 
descriptive legend.

The map includes four classes 
but no key to indicate class 
descriptions.

The map includes less than 
four classes with no key to 
indicate class descriptions.

The student understands 
how to apply geography to 
interpret the present and 
plan for the future.

The student helps complete 
the ground truthing activity.

The student participates in a 
more brief method of verifying 
map accuracy, than ground 
truthing.

The student adds to a 
discussion of the ground 
truthing activity, or of other 
methods to assess map 
accuracy.

The student does not engage 
in any apparent discussion of 
ground truthing or other field 
activity.

This is a four-point rubric based on the National Standards for Geography.  The “Mastery” level meets the target objectives for grades 
5-8.
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Name ________________________________ Date ______________________

Finding GIS Data on the Web 
High School Assessment
Have students work in groups of two to four, create their own ‘land cover, land use’ map using a 
digital aerial photograph of their town/city or school grounds. Students can use either a GIS or 
imaging application such as PhotoShop (or PowerPoint) to delineate/digitize on the photo, the 
various ways in which land is used. 

Students should classify the land using as least seven classes, such as buildings, roads, urban 
grassland, water, concrete, etc. Students will produce a digital map which can be presented to the 
class in digital or hard copy format via the groups. Groups can then compare and contrast the 
different maps, and how areas were classified. Using a computer application or by hand, students 
can create a pie chart (or other graph) showing the relative area each land cover class represents. 

Optionally, students can go ‘out in the field’ and perform ‘ground truthing,’ or verify by doing 
field checks and compare what is on their classified map to real world features. They can pick ca. 
ten locations randomly on the map and individually or in teams, venture out and measure out the 
appropriate area and visually assess, then record the dominant type of land cover in this area.

Orthophotos (air photos) for most of the U.S. can be downloaded through the U.S. Geological 
Survey  at:  http://data.geocomm.com/catalog/index.html.  Note  you  can  also  access  imagery 
through  the  freely  available  GoogleEarth  (http://earth.google.com),  a  streamlined  mapping 
application. Another option is to check with your local planning office or university map library 
for access to air photos.
 

http://earth.google.com/
http://data.geocomm.com/catalog/index.html
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Finding GIS Data on the Web      Assessment 
Rubric

High School

STANDARD EXEMPLARY MASTERY INTRODUCTORY DOES NOT MEET 
REQUIREMENTS

The student understands 
how to use maps and other 
geographic representations, 
tools, and technologies to 
acquire, process, and report 
information from a spatial 
perspective. 

The student collaborates with 
other group members to 
create a comprehensive land 
cover/use map of a specific 
local area. The student fully 
participates in assessing class 
maps. 

The student collaborates with 
other group members to 
create a land cover/use map 
of a specific local area. The 
student adequately 
participates in assessing class 
maps.

The group creates a land 
cover/use map of a specific 
local area. The student 
participates in assessing class 
maps.

The group creates an 
incomplete land cover/use 
map of a specific local area. 
The student does not 
participate in assessing class 
maps.

The student understands 
the physical and human 
characteristics of places. 

The map includes more than 
seven classes, which are 
coded on the map itself to 
match a descriptive legend.

The map includes seven 
classes, which are coded on 
the map itself to match a 
descriptive legend.

The map includes seven 
classes but no key to indicate 
class descriptions.

The map includes less than 
seven classes with no key to 
indicate class descriptions.

The student understands 
how human actions modify 
the physical environment.

The student helps create both 
a hard copy and digital pie 
chart that shows relative land 
cover class areas.

The student helps create a 
digital pie chart that shows 
relative land cover class 
areas.

The student helps create a pie 
chart by hand that shows 
relative land cover class 
areas.

The student creates e a pie 
chart by hand that shows 
relative land cover class 
areas.

The student understands 
how to apply geography to 
interpret the present and 
plan for the future.

The student helps complete 
the ground truthing activity.

The student participates in a 
more brief method of verifying 
map accuracy, than ground 
truthing.

The student adds to a 
discussion of the ground 
truthing activity, or of other 
methods to assess map 
accuracy.

The student does not engage 
in any apparent discussion of 
ground truthing or other field 
activity.

This is a four-point rubric based on the National Standards for Geography.  The “Mastery” level meets the target objectives for grades 
9-12.
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