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1.   Before You Begin 

Before you start making a map, ask yourself the following questions: 

- What is it that I want to map? 

- Is a map necessary and appropriate for my purposes, or will a chart, graph, or table suffice? 

- ²Ƙŀǘ ƛǎ Ƴȅ ƎŜƻƎǊŀǇƘƛŎŀƭ ΨŀǊŜŀ ƻŦ ƛƴǘŜǊŜǎǘΩΚ ¢Ƙŀǘ ƛǎΣ ǿƘƛŎƘ ŀǊŜŀόǎύ ƻŦ ǘƘŜ ǿƻǊƭŘ ǿƛƭƭ L ƳŀǇΚ 

Once you have answered these questions, move on to the next step. 

 

2. Obtaining Geospatial Data 

The University Map Library lists all of its geospatial data holdings on its website: 

http://www.lib.uwaterloo.ca/locations/umd/geospatial_data.html. Data holdings are organized by level 

of geography: browse through the various datasets available for your chosen area of interest. 

Make a note of the data you feel might be relevant to your research interests and/or might be useful to 

include on a map. 

Bring this list into the Map Library during reference hours (see this link for current hours). Map Library 

staff will assist you in obtaining the desired data. You will be requested to read and sign a data release 

agreement before the data can be released to you. 

You may either use the data on one of three GIS workstations in the Map Library or take the data away 

with you. If you opt for the latter, please remember to bring a USB key or blank CD or DVD with you! 

Obtaining Geospatial Data Online 

You may be able to locate the data you need on the internet (the Map Library website, above, has some 

links to some online data repositories). This data may be in one of a variety of formats. 

If you run into trouble with the format of this data, search ESRI Desktop Help (see the link below) for the 

extension of the problematic file ς the Help file will tell you how to convert your data to a usable format. 

 

3. Open ArcMap and Add Data to your Map 

Before continuing with this tutorial, take a moment to read through Mapping and visualisation in 

ArcMapΣ ŦǊƻƳ 9{wLΩǎ !ǊŎDL{ 5ŜǎƪǘƻǇ IŜƭǇ ŦƛƭŜΣ ŦƻǊ ŀ ōǊƛŜŦ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ !ǊŎaŀǇΥ 

http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=Mapping_and_visualization_in_Arc

Map. 

http://www.lib.uwaterloo.ca/locations/umd/geospatial_data.html
http://www.lib.uwaterloo.ca/locations/umd/general.html
http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=Mapping_and_visualization_in_ArcMap
http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=Mapping_and_visualization_in_ArcMap
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Once you are familiar with the purpose and capabilities of ArcMap, you are ready to begin. Open 

ArcMap by navigating to Start -> Programs -> ArcGIS -> ArcMap. 

By default, a start-up splash window will appear once ArcMap has loaded: 

 

9ƴǎǳǊŜ Ψ! ƴŜǿ ŜƳǇǘȅ ƳŀǇΩ ƛǎ ǎŜƭŜŎǘŜŘΣ ŀƴŘ ŎƭƛŎƪ ΨhYΦΩ 

A new dialogue box will open, prompting you to add data to the map. Browse to the location of the 

geospatial data you obtained from the Map Library: 

 

Select the Shapefile(s) you want to add to the map. Use the Shift or Control keys to select multiple 

{ƘŀǇŜŦƛƭŜǎΦ /ƭƛŎƪ Ψ!ŘŘΩ ǘƻ ŀŘŘ ǘƘŜƳ ǘƻ !ǊŎaŀǇΦ 
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Note: While the start-up splash screen and Add Data dialogue box are usually displayed automatically, 

ǘƘƛǎ ŦŜŀǘǳǊŜ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ŘƛǎŀōƭŜŘΦ LŦΣ ǳǇƻƴ ƻǇŜƴƛƴƎ !ǊŎaŀǇ ƻǊ ŎƭƛŎƪƛƴƎ ΨhYΩ ƛƴ ǘƘŜ ǎǘŀǊǘ-up splash 

screen, you are presented with a blank screen, simply click the Add Data button () to open the Add 

Data dialogue box. 

¢ƘŜ {ƘŀǇŜŦƛƭŜǎ ȅƻǳ ǎŜƭŜŎǘŜŘ ǿƛƭƭ ƴƻǿ ōŜ ǎƘƻǿƴ ƛƴ !ǊŎaŀǇΩǎ ¢ŀōƭŜ ƻŦ /ƻƴǘŜƴǘǎ ŀƴŘ ŘǊŀǿƴ ƛƴ ǘƘŜ 5ŀǘŀ 

View window: 

 

Note that ArcMap applies a random colour to each new layer: the colours are not necessarily meaningful 

or appropriate. 

Table of Contents Data View window 
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4. Explore the Data 

Now that you have added your data to ArcMap, take a moment to familiarise yourself with it. 

 

Panning and Zooming Around the Map 

First, use the standard Tools toolbar to zoom and pan around the data: 

 

 

 

 

 

 

 

 

Experiment with the different tools indicated above ς you will quickly learn what each tool is for. 

 

Open the Attribute Table 

Every Shapefile or other geospatial dataset has an associated attribute table, which contains important 

information about each feature such as an identification number, a name, or a description. Take a 

moment to look through the attribute table of each Shapefile on your map, to get a sense of what kinds 

of information they contain. 

To open an attribute table, right-click on a layer in the Table ƻŦ /ƻƴǘŜƴǘǎΣ ŀƴŘ ŎƭƛŎƪ ΨhǇŜƴ !ǘǘǊƛōǳǘŜ 

¢ŀōƭŜΩΥ 

 

 

 

 

Zoom In Zoom Out 

Zoom In by a Fixed Amount Zoom Out by a Fixed Amount 

Pan Zoom to the Full Extent of the Data 

Return to the Previous Zoom Level Return to the Next Zoom Level 

Right-Click 
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Look at the field names in the attribute table which opens. The example below is the attribute table of 

the Streets dataset for the City of Waterloo: 

 

 

 

 

It may take some guesswork to determine what each of the field names mean. 

Once you are familiar with the field names, close the attribute table by clicking the [x] in the upper-right-

hand corner (circled in blue above). Be careful not to close ArcMap itself! 

 

Identify Features 

Now that you are familiar with the field names and the type of information the Shapefile contains for 

each feature, try identifying a few individual features to see information about them specifically. 

First, zoom in to a small area on your map using the Ψ½ƻƻƳ LƴΩ ǘƻƻƭΥ  

bƻǿΣ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ΨLŘŜƴǘƛŦȅΩ ǘƻƻƭΥ  

The Identify window will open. Drag it out of the way, if necessary. Click on any feature in your map, and 

watch what happens to the Identify window. 

Lƴ ǘƘŜ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇŀƎŜΣ ǘƘŜ ΨCƛŜƭŘΩ ŎƻƭǳƳƴ Ŏƻƴǘŀƛƴǎ ŀƭƭ ƻŦ ǘƘŜ ŦƛŜƭŘ ƴŀƳŜǎ ŦǊƻƳ ǘƘŜ 

ŀǘǘǊƛōǳǘŜ ǘŀōƭŜΣ ŀƴŘ ǘƘŜ Ψ±ŀƭǳŜΩ ŎƻƭǳƳƴ Ŏƻƴǘŀƛƴǎ ŀƭƭ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ ŦŜŀǘǳǊŜΦ 

Unique Identifier 

(Assigned by ArcMap) 

Description of the Shape 

(Assigned by ArcMap) 

Name of the Street 

Street Name Identifier 

(Assigned by the City) 

Street Segment Identifier 

(Assigned by the City) 

Lowest Address Number on 

the Left Side of the Street 

Highest Address Number 

on the Right Side 

Lowest Address Number 

on the Right Side 

Highest Address Number 

on the Left Side 

Total Number of Records 
Scroll DOWN to see more records 

Scroll RIGHT to see more fields 
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¢Ǌȅ ƛŘŜƴǘƛŦȅƛƴƎ ŀ ŦŜǿ ƳƻǊŜ ŦŜŀǘǳǊŜǎ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ƭŀȅŜǊǎΦ bƻǘŜ ǘƘŀǘΣ ōȅ ǳǎƛƴƎ ǘƘŜ ΨLŘŜƴǘƛŦȅ ŦǊƻƳΩ 

dropdown box, you can choose which layer you want to query: 

 

Once you are familiar with your data, move on to the next step: changing the appearance of each layer 

in your map. 
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5. Change the Appearance of Layers 

Recall that ArcMap automatically applies an arbitrary colour and symbol to each newly added layer. This 

is not always desirable, and you may find you need to change these colours and symbols. 

To begin, open the Layer Properties window for one of the layers in your map. To do so, right-click on a 

layer ƴŀƳŜ ƛƴ ǘƘŜ ¢ŀōƭŜ ƻŦ /ƻƴǘŜƴǘǎ ŀƴŘ ŎƭƛŎƪ ƻƴ ΨtǊƻǇŜǊǘƛŜǎΦΦΦΩΥ 

 

{ǿƛǘŎƘ ǘƻ ǘƘŜ Ψ{ȅƳōƻƭƻƎȅΩ ǘŀōΥ 

 

Take a moment to look through the various options on the left. This tutorial will explain how to show 

features by Single Symbol and Unique Values. For more advanced symbology options, see the άaŀǇǇƛƴƎ 

/Ŝƴǎǳǎ 5ŀǘŀέ tutorial, available from the University Map Library. 

Right-Click 
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Symbolising Features by Single Symbol 

As may be apparent, symbolising features by a single symbol means that every feature in the selected 

layer will be drawn using the same colour, symbol, and size. 

To change the single symbol by which features will be drawn, open the Layer Properties window and 

switch to the Symbology tab. Click the large button indicated below: 

 

Note that this button may appear differently depending on whether the selected layer is a point, a line, 

or a polygon. The following pages explain how to change single symbols for each of these three 

geography types. 

 

Changing Symbols for Lines 

After pressing the button indicated above, the Symbol Selector window will open. From here, you can 

choose one of the preset symbols at left, then change the colour and/or line width as desired, as 

illustrated on the following page. 
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Choosing Symbology for Points 

The process for changing the symbology of points is slightly different from that for lines. First, choose a 

preset marker symbol from the list at left in the Symbol Selector. Next, change the colour if necessary. 

Finally, increase or decrease the size of the marker symbol, and, if desired, set an appropriate rotation 

angle: all symbols will be rotated by the specified angle on your map. See the following page for an 

illustration. 

Choose a Preset Symbol 

Click to open the Colour 

Palette; Choose a Colour 

Change the 

Width or 

Weight of the 

Line 

/ƭƛŎƪ ΨhYΩ ǿƘŜƴ ȅƻǳΩǊŜ ŘƻƴŜ 
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Choosing Symbology for Polygons 

The process for changing the symbology of polygons is, again, slightly different from that for points and 

lines. First, if you like, choose a preset polygon style from the list at left in the Symbol Selector. This first 

step is optional. Next, change the Fill Color, and specify an appropriate Outline Width and Colour as 

illustrated on the following page. 

Choose a Preset Symbol 

Click to open the Colour 

Palette; Choose a Colour 

Change the Size of the Marker 

Symbol, and set the Rotation 

Angle, if desired 

/ƭƛŎƪ ΨhYΩ ǿƘŜƴ ȅƻǳΩǊŜ ŘƻƴŜ 
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If you want empty polygons ς that is, just an outline ς ǎŜǘ ǘƘŜ Cƛƭƭ /ƻƭƻǳǊ ǘƻ Ψbƻ /ƻƭƻǳǊΦΩ ¢ƻ ŘƛǎŀōƭŜ 

ƻǳǘƭƛƴŜǎΣ ǎŜǘ ǘƘŜ hǳǘƭƛƴŜ ²ƛŘǘƘ ǘƻ ΨлΩΦ 

 

Symbolising Features by Unique Values 

Whereas symbolising features by single symbol results in every feature having the same size, symbol, 

and colour, symbolising features by unique values results in different categories of features, each of 

which can be shown using different symbols. 

Before you can symbolise features by unique values, take another look at the attribute table of the layer 

in question, and decide which field you will use to categorise the features. 

Choose a Preset Symbol 

Click to open the Colour 

Palette; Choose a Fill Colour 

Change the Outline Width, if 

necessary, and Choose an 

Outline Colour 

/ƭƛŎƪ ΨhYΩ ǿƘŜƴ ȅƻǳΩǊŜ ŘƻƴŜ 
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CƻǊ ƛƴǎǘŀƴŎŜΣ ȅƻǳ Ƴŀȅ ǿƛǎƘ ǘƻ ǎȅƳōƻƭƛǎŜ ŀ ΨwƻŀŘǎΩ ƭŀȅŜǊ ōȅ ǎǘǊŜŜǘ ŎƭŀǎǎŜǎ ς highways, major arterials, and 

local roads ς ŀƴŘ ŀǇǇƭȅ ŘƛŦŦŜǊŜƴǘ ƭƛƴŜ ǿƛŘǘƘǎ ǘƻ ŜŀŎƘΦ hǊ ȅƻǳ Ƴŀȅ ǿƛǎƘ ǘƻ ǎȅƳōƻƭƛǎŜ ŀ Ψ{ŎƘƻƻƭǎΩ ƭŀȅŜǊ 

according to whether the school is elementary, secondary, or post-secondary. 

Once you have decided which field name to use to categorise the features, open the Layer Properties 

window and switch to the Symbology tab. 

Lƴ ǘƘŜ ƭƛǎǘ ŀǘ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŜ [ŀȅŜǊ tǊƻǇŜǊǘƛŜǎ ǿƛƴŘƻǿΣ ǎŜƭŜŎǘ Ψ/ŀǘŜƎƻǊƛŜǎΩ ŀƴŘ ŜƴǎǳǊŜ Ψ¦ƴƛǉǳŜ ±ŀƭǳŜǎΩ ƛǎ 

selected: 

 

CǊƻƳ ǘƘŜ Ψ±ŀƭǳŜ CƛŜƭŘΩ ŘǊƻǇŘƻǿƴ ōƻȄΣ ǎŜƭŜŎǘ ǘƘŜ ŦƛŜƭŘ ƴŀƳŜ which represents the field you will use to 

categorise the features. In this example, I will use STREETCLAS, which contains a single letter denoting 

different types of streets: 
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After choosing the appropriate field, click . All of the unique values contained in the 

selected field will be shown in the window: 

 

You can now apply different symbols to each category by double-clicking the appropriate symbol 

swatch, as illustrated above. Refer to the previous section of this tutorial, Symbolising Features by Single 

Symbol, if you need help. 

!ŦǘŜǊ ŀǇǇƭȅƛƴƎ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎȅƳōƻƭǎΣ ŎƭƛŎƪ ΨhYΩ ƻǊ Ψ!ǇǇƭȅΩ ǘƻ ǎŜŜ ǘƘŜ ŎƘŀƴƎŜǎ ƻƴ ǘƘŜ ƳŀǇΦ 

You may find you need to combine different categories ς for instance, in the example above, I only want 

three categories: highways (H), Regional roads (R), and local roads (other categories). To combine 

ŎŀǘŜƎƻǊƛŜǎΣ ƘƻƭŘ Řƻǿƴ ǘƘŜ Ψ/ƻƴǘǊƻƭΩ ƪŜȅ ŀƴŘ ǎŜƭŜŎǘ ŀƭƭ ƻŦ ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ȅƻǳ ǿƛǎƘ ǘƻ ŎƻƳōƛƴŜΦ wƛƎƘǘ-click 

one of the selected ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ŎƭƛŎƪ ΨDǊƻǳǇ ±ŀƭǳŜǎΩΥ 

 

 

Double-click a swatch to change the symbol 
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Once you have applied the different symbols appropriately, set labels for each category. In the Layer 

tǊƻǇŜǊǘƛŜǎ ǿƛƴŘƻǿΩǎ {ȅƳōƻƭƻƎȅ ǘŀōΣ ǎŜƭŜŎǘ ƻƴŜ ŎŀǘŜƎƻǊȅ ŀƴŘ ŎƭƛŎƪ ƻƴŎŜ ƻƴ ǘƘŜ ƭŀōŜƭ ƛƴ ǘƘŜ ŎŜƴǘŜǊ 

column. Type a descriptive label: 

 

Repeat these steps until all categoriŜǎ ƘŀǾŜ ŀ ƭŀōŜƭΦ /ƭƛŎƪ ΨhYΩ ǘƻ ŜȄƛǘ ǘƘŜ [ŀȅŜǊ tǊƻǇŜǊǘƛŜǎ ǿƛƴŘƻǿΦ 

 

Applying Transparency to Layers 

In some situations, particularly when you have overlapping polygon layers in your map, you may want to 

adjust transparency levels to allow readers to see both layers at once. Consider the scenario below ς 

two polygon layers, wooded areas and parks, overlap in some areas. Without transparencies (left), it is 

hard to tell where the wooded areas and parks overlap. With transparencies (right), it is easy: 
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To inŎǊŜŀǎŜ ŀ ƭŀȅŜǊΩǎ ǘǊŀƴǎǇŀǊŜƴŎȅΣ ƻǇŜƴ ƛǘǎ [ŀȅŜǊ tǊƻǇŜǊǘƛŜǎ ǿƛƴŘƻǿ ŀƴŘ ǎǿƛǘŎƘ ǘƻ ǘƘŜ Ψ5ƛǎǇƭŀȅΩ ǘŀōΥ 

 

Lƴ ǘƘŜ ǘŜȄǘōƻȄ ōŜǎƛŘŜ Ψ¢ǊŀƴǎǇŀǊŜƴǘΩΣ ŜƴǘŜǊ ŀ ǾŀƭǳŜΦ ! ǎŜǘǘƛƴƎ ƻŦ ΨлΩ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀ Ŧǳƭƭȅ ƻǇŀǉǳŜ ƭŀȅŜǊΤ ŀ 

ǎŜǘǘƛƴƎ ƻŦ Ψмлл҈Ω will result in a fully transparent layer. Experiment with different settings until you find 

one which works well. 
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6. Add Labels 

Adding labels to your map can make your map more useful, informative, and visually appealing. Adding 

labels is quite simple in ArcMap. 

First, determine which layers you want to add labels for. Be careful not to overdo it ς only add labels to 

layers that need them! 

For each layer to be labelled, determine which field in its attribute table contains the text to use as a 

label. 

Now, open the Layer Properties winŘƻǿ ŦƻǊ ƻƴŜ ƻŦ ǘƘŜ ƭŀȅŜǊǎ ǘƻ ōŜ ƭŀōŜƭƭŜŘΦ {ǿƛǘŎƘ ǘƻ ǘƘŜ Ψ[ŀōŜƭǎΩ ǘŀōΥ 

 

CǊƻƳ ǘƘŜ Ψ[ŀōŜƭ CƛŜƭŘΩ ŘǊƻǇŘƻǿƴ ōƻȄΣ ŎƘƻƻǎŜ ǘƘŜ ŦƛŜƭŘ ǿƘƛŎƘ Ŏƻƴǘŀƛƴǎ ǘƘŜ ǘŜȄǘ ǘƻ ǳǎŜ ŀǎ ŀ ƭŀōŜƭΥ 

 

/ƭƛŎƪ Ψ!ǇǇƭȅΩ ǘƻ ǎŜŜ ǘƘŜ ƭŀōŜƭǎ ƻƴ ȅƻǳǊ ƳŀǇΦ 
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You will probably want to change the font, size, and colour of the labels. Do so using the options 

illustrated below: 

 

¢ƻ ŜƴǎǳǊŜ ȅƻǳǊ ƭŀōŜƭǎ ǎƘƻǿ ǳǇ ŎƭŜŀǊƭȅΣ ǘǊȅ ŀǇǇƭȅƛƴƎ ŀ ΨƘŀƭƻΩ ǘƻ ǘƘŜ ƭŀōŜƭǎΦ ¢ƘŜ ƛƳŀƎŜǎ ōŜƭƻǿ ƛƭƭǳǎǘǊŀǘŜ ǘƘŜ 

ŜŦŦŜŎǘ ƻŦ ǘƘƛǎ ΨƘŀƭƻΩ ς the label on the left has none, and the label 

on the right has a mask applied.  

¢ƻ ŀǇǇƭȅ ŀ ƘŀƭƻΣ ŎƭƛŎƪ ǘƘŜ Ψ{ȅƳōƻƭΩ ōǳǘǘƻƴ ƴŜȄǘ ǘƻ ǘƘŜ Ŧƻƴǘ ǎŜǘǘƛƴƎǎ 

illustrated above. 

Lƴ ǘƘŜ {ȅƳōƻƭ {ŜƭŜŎǘƻǊ ǿƛƴŘƻǿ ǿƘƛŎƘ ƻǇŜƴǎΣ ŎƭƛŎƪ ΨtǊƻǇŜǊǘƛŜǎΩ ŀƴŘ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ΨaŀǎƪΩ ǘŀōΥ 

 

{ǿƛǘŎƘ ǘƘŜ ǊŀŘƛƻ ōǳǘǘƻƴ ǘƻ ΨIŀƭƻΩ and, using the preview in the left of the window, increase or decrease 

ǘƘŜ Ψ{ƛȊŜΩ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΥ 

 

LŦ ƴŜŎŜǎǎŀǊȅΣ ȅƻǳ Ŏŀƴ ŎƘŀƴƎŜ ǘƘŜ ŎƻƭƻǳǊ ƻŦ ǘƘŜ Ƙŀƭƻ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ Ψ{ȅƳōƻƭΩ ōǳǘǘƻƴ ǇƛŎǘǳǊŜŘ ŀōƻǾŜ ŀƴŘ 

using the colour palette to select a different colour. 

hƴŎŜ ȅƻǳ ŀǊŜ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ ǘƘŜ ƘŀƭƻΣ ŎƭƛŎƪ ΨhYΩ ǘǿƛŎŜ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŜ [ŀȅŜǊ tǊƻǇŜǊǘƛŜǎ ǿƛƴŘƻǿΦ 

Continue to experiment with different font sizes and colours until you are happy with the labels on your 

map. See the following page for some examples of different label styles. 



 

Creating Maps in ArcMap: A Quick Guide 19 

 






















































