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Introduction  
This tutorial shows you how to use the ArcMap module to create a simple map. ArcMap is one 
of the modules in ArcGIS Desktop. You use ArcMap to create maps, query data, perform 
analysis, and most of the other basic GIS operations. ArcMap is the module that you will use 
most frequently.  The tutorial may take 3-4 hours to complete. 

This tutorial only shows the most basic functioning of ArcMap. For further information, go to 
Help ς ArcGIS Desktop Help and Search for the information you need.  
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Part 1  ɀ Opening ArcMap and adding data layers  
To start ArcMap, choose Start ς ArcMap 10 

1. When the first dialog box comes up, go to My Templates ς Blank Map and press OK. 

 

2. Choose Customize ς Toolbars, and make sure that Standard and Tools are checked.  

3. On the left side of the screen, you should see your Table of Contents area ς right now it 
should only say "Layers". If you do not see this separate area, choose Windows ς Table 
of Contents.  

4. Below is the Standard Toolbar: 

 

5. Click on the "plus" sign ( ) to add data. 

6. In the Add Data dialog box, navigate to M: drive ς this is where the Tufts GIS Center 
stores data sets for university use. 

7. Navigate to M:\Country\USA\ESRIDataMaps906\census and add the following data 
layers (hold down the CTRL key and click on each layer in turn to select multiple layers, 
then press ADD):  
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8. If you missed one of the above layers, simply click on the Add Data icon again and add 
the data set you missed. 

9. Next, choose the Add Data icon again, but go back up the folder path one level ( ) 
and navigate to the Hydro folder. Add Lakes.sdc and Rivers.sdc 
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10. Finally, you need to add roads ς go back up the folder path again and navigate to the 
Trans folder and add the following data layers 

 
 

11. All the data layers added will appear in your map ς a big mess!  

12. Try turning off the Places data layer by unchecking it in the Table of Contents 

13. Try turning on and off some of the other layers ς for example, show a map of only 
states, lakes, rivers, and interstates by turning off everything else. 
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14. Label the rivers by right-clicking on the Rivers layer name in the Table of Contents and 
choosing Label Features 

 

15. Try labeling some of the other layers. 

16. Turn off all the labels for now by right clicking on each layer and unchecking Label 
Features 

17. Now choose File-Save. Navigate to your H: drive.  Name the map file 
US_basemap1.mxd. This action creates a map file (.mxd). A map file is a very small file 
that contains pointers to your data sets and remembers what you had up in your 
session. If you quit ArcMap at this point, the next time you start it, you can choose to 
start with this existing mapfile and it will automatically pop up all the data layers you 
added in your first session and with the view of the data just as you left it. Thus, map 
files are easy ways to save work. 
 
But beware ς map files do not actually contain the data layers, they only have pointers 
to the data layers. If you copied your US_basemap1.mxd file and tried to open it on a 
home computer or in another lab without the GIS data layers it is referencing, an 
ArcMap session would start and list the data in the table of contents but nothing would 
appear because it would not be able to find the data it is pointing to.  
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Part 2 ɀ Moving around the Map  
This is the Tools toolbar ς ƛǘ Ŏƻƴǘŀƛƴǎ ǘƘŜ ǘƻƻƭǎ ȅƻǳΩƭƭ ǳǎŜ Ƴƻǎǘ ƻŦǘŜƴ ǘƻ ǿƻǊƪ ǿƛǘƘ ȅƻǳǊ ƳŀǇΥ 

  

1. Zoom into the continental US by using the zoom-in   tool to click and drag a box 
around it: 

 

2. Use the zoom in, zoom out, and pan ( ) tools to move around the map, and 

the Zoom to Full Extent tool ( ) to go back to the full extent.  

3. Note that the Go Back to Previous Extent tool can be very useful ς it will take you back a 
number of steps if need be 

  

4. After you have played with these, Zoom In to the continental US again. 

5. Turn off everything but Interstates, Cities, Counties, Rivers, Lakes and States 

Part 3 ɀ Renaming and defining symbology properties for a layer  
In this section of the tutorial, you will learn how to organize your data layers' properties to start 
bringing some coherence to the map. 

Assigning proper layer names  
1. First, you need to give the transportation data layers better names than what they have 

(e.g., Intrstat should say "Interstate Highway")  

2. Left click on the Intrstat layer name to select it. 

3. Left click on the layer name again to rename it, and type in Interstate Highway  instead 
of Intrstat. Hit Enter when finished. 

4. Give all the other transportation layers more coherent names as best as you can (e.g.. 
άwŀƛƭǊƻŀŘέ ƛƴǎǘŜŀŘ ƻŦ wŀƛƭмллƪ, άaŀƧƻǊ IƛƎƘǿŀȅέ instead of mjr_hwysύ ŀƴŘ άaŀƧƻǊ 
wƻŀŘǎέ ƛƴǎǘŜŀŘ ƻŦ Highways (this layer includes a lot of non-highway roads).  

Coloring layers  
Your map would be a lot better if the water were colored blue.  
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1. Double-click on the Lakes layer to bring up its Properties (you can also right-click and 
select Properties to do this).  

2. Click on the Symbology tab. 

3. To change the color of the layer, follow graphic belowς choose a blue color for water: 

 

4. Press OK when you are finished, and OK again to return to your map. 

5. Drag the States layer to the top of the Table of Contents by left-clicking and holding it 
while you drag ς now it is blocking the other layers, but you can make it see-through 

6. Right-click on the States ƭŀȅŜǊ ŀƴŘ Ǝƻ ǘƻ ƛǘǎ ǎȅƳōƻƭƻƎȅ ǇǊƻǇŜǊǘƛŜǎΦ ¦ǎŜ ǘƘŜ άIƻƭƭƻǿέ 
scheme (no fill color, with an outline), and make the outline width thicker (e.g., 2) as 
shown below: 
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7. Drag the Counties layer up to just underneath the States layer and make the counties 
hollow with a thin gray outline. 

8. When finished, save by hitting Ctrl-S or going to File-Save.  

Part 4 ɀ Understanding the data sets  
These GIS data sets contain a lot of useful 
information in their attribute tables for mapping 
ŀƴŘ ŀƴŀƭȅǎƛǎΣ ǎƻ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ 
what is there. 

1. Right-click on the Counties data layer in 
the Table of Contents and choose Open 
Attribute Table. 

2. ¸ƻǳΩƭƭ ǎŜŜ ŎƻƭǳƳƴǎ όŎŀƭƭŜŘ ŦƛŜƭŘǎ ƛƴ 
database terminology) containing each 
ŎƻǳƴǘȅΩǎ ƴŀƳŜΣ ǎǘŀǘŜΣ CLt{ ŎƻŘŜ όŀ ǳƴƛǉǳŜ 
ID number identifying the county), plus 
information from the 2000 Census 
regarding population and housing. 

3. Close the attribute table. 

To understand what these values are, you need 
data documentation (also called Metadata). 
There is another module of ArcGIS called 
ArcCatalog that allows you to read metadata. 

1. Start ArcCatalog by going to Start ς 
ArcCatalog 10 
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The catalog tree on the left of the ArcCatalog window looks similar to a standard 
Windows Explorer view, but the ArcCatalog tree only shows data that can be read by 
ArcGIS. 
  

2. In ArcCatalog, navigate to the M: drive, then to 
M:\Country\USA\ESRIDataMaps906\census, then on the left side of the window, click 
on the Counties.sdc data layer: 
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3. Click on the Description tab for the counties.sdc file.  

 
4. !ǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ 5ŜǎŎǊƛǇǘƛƻƴ ǿƛƴŘƻǿ ŀǊŜ ǘǿƻ ƘŜŀŘƛƴƎǎ ǘƘŀǘ ǎŀȅ άaŜǘŀŘŀǘŀέΦ /ƭƛŎƪ 
ƻƴ ǘƘŜ ƻƴŜ ǘƘŀǘ ǎŀȅǎ ά!ǊŎDL{ aŜǘŀŘŀǘŀέΦ 

 

5. Explore the different dropdowns. You will find information about the coordinate system 
όƛƴ άwŜŦŜǊŜƴŎŜ {ȅǎǘŜƳέύΣ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ƳŜǘŀŘŀǘŀΣ ŀƴŘ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ 
ŀƭƭ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƛŜƭŘǎ ƛƴ ǘƘŜ ŀǘǘǊƛōǳǘŜ ǘŀōƭŜ όƛƴ ά9{wL CƛŜƭŘǎ ŀƴŘ {ǳōǘȅǇŜǎέύΦ 
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6. bŜȄǘΣ ŎƭƛŎƪ ƻƴ ǘƘŜ ƴŜȄǘ ƘŜŀŘƛƴƎΣ άCD5/ aŜǘŀŘŀǘŀέΦ 

 
7. Explore these dropdowns as well. This is a different format for the same data set.  

bƻǿ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŘǊŀǿ ŀ ƳŀǇ ōŀǎŜŘ ƻƴ ǘƘŜ ŎŜƴǎǳǎ ƛƴŦƻǊƳŀǘƛƻƴ 

Part 5  ɀ Mapping Median Age by County (map by quantities)  

²ŜΩǊŜ going to create a map of median age by county. 

1. Return to ArcMap and checkmark Counties ƛŦ ƛǘ ƛǎƴΩǘ ǾƛǎƛōƭŜΦ 
2. Double-click on Counties to bring up Properties. 
3. Click on the Symbology tab 
4. On the left side of the dialog box under Show: click on Quantities ς Graduated Colors  
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5. Click on the box by value (as shown below) and then find MED_AGE (median age of 
people in each county) 

 
6. Click OK 
7. What kinds of patterns do you see? Where is the age of the population higher and 

where it lower? 
8. Go back to the Symbology Properties for Counties 
9. Click on the button for Classify 
10. This shows you lots of information about the median age value, including the 

distribution of values, maximum, minimum, and mean values. You can also choose a 
different mapping method and set a different number of classes. Set up your map as 
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follows ς mapped by quantiles with 4 classes: 

 
11. Press OK 
12. ²Ƙŀǘ ȅƻǳΩǊŜ ǎŜŜƛƴƎ ƴƻǿ ƛǎ ¦{ ŎƻǳƴǘƛŜǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ŦƻǳǊ ŎƭŀǎǎŜǎ (quartiles) with the 

same number of counties in each class ς this is a good way to get quick look at 
percentiles. 

13. Save your US_basemap1.mxd mapfile again. 

Part 6 ɀ Mapping Major Highways by class (map by categories)  

Now we want to map our major highways by what kind of highway or road they are. 

1. Return to ArcCatalog 
2. Navigate to the TRANS folder and look at the metadata for the MJR_HWYS data set, and 

again click on άCD5/ aŜǘŀŘŀǘŀέ ŀƴŘ ǘƘŜƴ ά9ƴǘƛǘƛŜǎ ŀƴŘ !ǘǘǊƛōǳǘŜǎέΦ 
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3. Scroll down ς ȅƻǳΩƭƭ ǎŜŜ an attribute listing for CLASS ς ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŘǊŀǿ ƻǳǊ ƳŀƧƻǊ 
highways based on the codes below. 

4. Leave ArcCatalog up with this table in view. 

Note: metadata is not always found in ArcCatalog. It may 
come as a text file (e.g., called README.txt) or it may be 
explained on the web site of the agency from which the 
data set comes. 

Suppose we want to color limited access highways red, 
other highways gray, and not see non-highway roads at 
ŀƭƭ ƻƴ ȅƻǳǊ ƳŀǇΦ ¸ƻǳΩǾŜ ǎŜŜƴ ǘƘŀǘ ǘƘŜ awWψI²¸{ όƴƻǿ 
called Major Highways in your map) has a CLASS column 
that describes the class of road.  

 

To do this 

1. Return to ArcMap 

2. Turn on (checkmark) your Major Highways and 
the States data layer 

3. Turn off the all the other layers  

4. Double-click on Major Highways and go to the 
Symbology tab 

5. On the left side of the Symbology dialog box, click 
on Categories, and then Unique Values. 

6. From the pull-Řƻǿƴ ƳŜƴǳ ǳƴŘŜǊ ά±ŀƭǳŜ CƛŜƭŘΣέ 
select Class. 
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7. Next, click on Add All Values ς each unique value in the Class field of the attribute table 
will appear with its own color. Your dialog box should look something like this:  

 

8. Press OK to return to your map.  LǘΩǎ ǎǘƛƭƭ ƴƻǘ ǿƘŀǘ ǿŜ ǿŀƴǘ ς we want ONLY classes 1 
and 2, with 1 as red and 2 as gray. 

9. Double-click on the Major Highways and return to its symbology properties 

10. Click on the value for 3, then hold down shift and click on the value for 9. This will 
ƘƛƎƘƭƛƎƘǘ ŀƭƭ ǘƘŜ ǾŀƭǳŜǎ ǿŜ ŘƻƴΩǘ ǿŀƴǘΦ 
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11. Click on Remove 

 

12. Uncheck <all other values> 

13. Now double click on the line to the left of 1 to bring up its color properties. 

14. Make it RED with a line width of 1.5 and press OK 

15. Make the line for Class 2 roads GRAY with a line width of 0.4 

16. In the Label column, click on 1 to replace the  road class 1 code number with its 
definition as defined in the metadata ς 1=Limited Access. Do the same for road class 
2=Highway: 
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17. Press OK when finished. Your map should look like this (turn off Counties and other 
layers if needed) 

 

 

Save your US_basemap1.mxd mapfile again. 

 

Part 7  ɀ Downloading Data from GIS Data Web Sites 
Lƴ ǘƘƛǎ ǎŜŎǘƛƻƴ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŘƻǿƴƭƻŀŘ Řŀǘŀ ŦǊƻƳ two different web sites to illustrate how that 
works 

Downloading and Displaying Data from the National Atlas  
The National Atlas (http://nationalatlas.gov) is an online mapping site for looking at data from 
ǘƘŜ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘΦ ¸ƻǳ Ŏŀƴ ŀƭǎƻ ŘƻǿƴƭƻŀŘ DL{ Řŀǘŀ ŦǊƻƳ ǘƘƛǎ ǎƛǘŜΦ ²ŜΩǊŜ ƎƻƛƴƎ ǘƻ 
download real time stream gauge information for the US. 
 

1. Open Firefox and go to the http://nationalatlas.gov 

2. Click on the link for Mapping Professionals όǘƘŀǘΩǎ ȅƻǳΗύ 

3. Click on the link for Raw Data 

4. Click on the link for Water 

5. Scroll down to see the Realtime Streamflow Stations 

http://nationalatlas.gov/
http://nationalatlas.gov/
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6. Read about the data set and take a look at its metadata: 

 

7. Download the shapefile version by clicking where indicated above and choosing Open 
with PowerArchiver. This should be the default. 

8. When it asks you if you want to remove the read-only attribute, say Yes. 

9. In the window that opens, click on Extract 

 

10. Navigate to your H: drive and click Extract 
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11. Return to ArcMap 

12. Click on the Add Data button  

13. Navigate to your H: drive and add the realstx.shp file (this is the  realtime streamflow 
gages) 

 

14. You should see points appear on the map 

15. In the Table of Contents, re-name this data layer to Streamflow 

16. Right-click on the data layer and choose Open Attribute Table 

17. Take a look at the attributes included there. Stage is the height of the water in a river, 
while flow is a computed value estimating the quantity of water passing by the gage. 

18. Close the attribute table. 

19. Try making a map (by quantities) of the stage at each stream gage (stage is the height of 
the river). 

20. Try making a map (by quantities) of the flow at each gage.  

21. Note there are some negative values in Flow. Go back to the Symbology Properties for 
Streamflow 

22. Click on Classify 
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23. Click on the Exclusion button and fill out the form as you see below to exclude flow 
values equal to or less than zero: 

 

24. Click OK and OK again to get back to your map. 

Where is there higher flow of streams today? 

 

$Ï×ÎÌÏÁÄÉÎÇ ÁÎÄ -ÁÐÐÉÎÇ 0Ï×ÅÒ 0ÌÁÎÔÓ ÕÓÉÎÇ ÔÈÅ %0!ȭÓ Å'2)$ ÄÁÔÁ  
The EPA has a database of power plants that includes emissions for carbon dioxide and other 
pollutants and greenhouse gaǎŜǎΦ ²ŜΩǊŜ ƎƻƛƴƎ ǘƻ ƳŀǇ ǘƘŜǎŜΦ 

 

1. Go to the EPA eGRID 2007 web site ς http://www.epa.gov/cleanenergy/energy-
resources/egrid/index.html 

2. Read about the data set 

http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
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3. Click on the link ŦƻǊ άeGRID2007 year 2005 plant and aggregation files (ZIP) όрΦф a.ύέ ς 
http://www.epa.gov/cleanenergy/documents/egridzips/eGRID2007_Version1-
1_xls_only.zip ς and choose Open with PowerArchiver. 

4. Extract the file to your H: drive as you did in the last section 

5. Go to My Computer and navigate to your H: drive and open the ŜDwL5ΧǇƭŀƴǘ data set 
you see below: 

 

6. When it opens in Excel, click on the PLNT05 tab at the bottom 

 

7. Now choose File ς Save as and save the file as eGrid_plants_modified.xlsx 
 

  
 

8. Look through the Plant information and see what attribute columns it has ς note that in 
addition to emissions information, it has Plant latitude (LAT) and Plant longitude (LON). 
²ŜΩƭƭ ǳǎŜ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƳŀǇ ǘƘƛǎ ǘŀōƭŜΦ 

You have to modify the Excel table before using it in ArcMap. For a table to be usable in 
ArcMap, it can only contain the column names and the data rows, not table titles or other 
text above the table. Also, the column names can only be 11 characters long with no spaces 
or special characters. The blue column headings in the Plant05 worksheet already meet 

http://www.epa.gov/cleanenergy/documents/egridzips/eGRID2007_Version1-1_xls_only.zip
http://www.epa.gov/cleanenergy/documents/egridzips/eGRID2007_Version1-1_xls_only.zip
http://www.epa.gov/cleanenergy/documents/egridzips/eGRID2007_Version1-1_xls_only.zip





























