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Introduction

This document is one in a series of GIS reference documents compiled by the Connecticut Department of Environmental
Protection to help staff better understand the ArcGIS suite of GIS software products. These documents are meant to be a
quick reference to an ArcGIS program or topic. If you need more extensive information, you may refer to the Help section
of the software program you are using.

ArcMap is the GIS software program that allows you to view, edit, and analyze spatial datasets and create cartographic
representations of GIS data. Prior to version 8 of ArcGIS products, ArcMap was known as ArcView. This workshop refers
to ArcMap 9.3, which is the most recent version.

This workshop covers the basics of ArcMap. Because ArcMap is a complex and sophisticated software program, only the
most basic concepts and tools will be discussed. In this workshop you will learn to open ArcMap, examine the ArcMap
interface, create an ArcMap document by adding data, navigate around the map area, view table data, use basic tools,
and symbolize your data.

Throughout this document, the terms dataset, feature class and layer are used interchangeably to define any data
collection that can be viewed in ArcMap.

This workshop is two hours in length, with a 15 minute break at the one-hour point. It is meant only for those who
already have ArcMap 9.3 installed on their pc, or for those who are currently using ArcView 3 and would like to begin
using ArcMap 9.3. Since this is a how-to class, attending this class if you cannot immediately utilize what you have
learned would not be prudent.
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Opening ArcMap 9.3

To begin using ArcMap, either click on the ArcMap icon on your desktop or perform the following steps:

Click on the Start button.
Click on All Programs.
Click on ArcGilS.

Click on ArcMap.

You are now ready to create your first ArcMap project.
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The ArcMap Interface
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Although the ArcMap interface may look intimidating, once you learn the basic functions, it can be a very powerful GIS
tool. Each of the components of the interface are discussed individually.

The Title Bar displays the name of your ArcMap project. Note that the project will always have a file extension of “.mxd”.
In addition, the name of the software program, ArcMap is displayed along with the license level you are currently using, in
this case, ArcView.

The Menu Bar displays the menu choices that expand when you hover over them.

The Tool Bar shown is called the “Standard” toolbar. There are a variety of toolbars that can be opened and either
docked or left floating within the interface.

The Navigation Toolbar is docked in the center of the ArcMap interface in our example. It can be placed anywhere or
floated within the Map Display area. This toolbar provides the tools that allow you to navigate (pan, zoom, fixed zoom, full
extent, etc.).

The Table of Contents displays your layers or datasets. They can be expanded or collapsed, depending on your needs.
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The Tabs beneath the Table of Contents allow for three different views of your layers, each with different functions.

The Display tab shows all of your layers with their
designated names. In the Display view, you can move
layers up or down to control drawing. Layers on the top will
draw on top of the lower layers.

The Source tab is a display of the layers along with their
Source information, i.e, their file locations.
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The Selection tab is a list of the layers with check boxes,
You may choose which layers are selectable using the Select
Features tool. For example, if you have DEP Property
checked on, you may select any DEP Property feature. If you
do not have DEP Property checked on, the Select Features
tool will not respond when you try to select features from DEP
Property.

Tip

Pay attention to which datasets you have checked on. This is
especially important when you are editing individual features.
The Edit tool respects the Selection designations for the
datasets. For example, if you need to edit a parcel in the
DEP Property dataset and the checkbox is checked off under
the Selection tab for DEP Property, you will not be able to
select, and therefore edit, any feature in that dataset.

. proj2.mxd - ArcMap - Arcinfo E]@

File Edit Wiew Insert Selection Tools Window Help

LS e K *

n
CEF Property - @

- @ Base Map 24k Topogtyle @
[0 seagraphic Mames
[ airports
1 Railroad
Streets
T Town Line
[ Hydrography Master Line
[ Hydrography Master Paly
[ <T Town Paly and Mame

LA I N
KW MK

BT O 03

Dizplay | Source WJ




ArcGIS Reference Document ». Connecticdt Dept. of /.

Environmegtal Protection

0 Introduction to ArcMap 9.3 Page 7 of 22

The Map Display area has several options for viewing your data. The first is the Data view. This is where you will spend
most of your time in ArcMap. This view provides the display of your data and allows for editing and analysis.

The Layout View is where you design maps for printing or conversion to other formats, such as pdf or jpeg documents.
The layout view allows you to make full use of all of ArcMap’s cartographic functions, such as adding objects, tables,
images, scale bars, north arrows, legends, etc. Editing is also allowed in Layout view.
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Creating an ArcMap Project

All ArcMap projects have a file extension of “.mxd”. This is different than ArcView 3, where projects have a file extension
of “.apr”. Before adding data to our project, we should save the project. Click on File, Save; then navigate to a folder and

type a name for your project.

A project in ArcMap is only a set of rules and pointers to data. The data itself is not stored in your project. When you
save a project, ArcMap remembers where your data is located and, upon opening your project again, it retrieves the data
from that location. If you encounter a layer with a red exclamation point and that layer will not display, it means that your
project is looking for that data in the place where it was located on your computer at the time you last saved the project.

® proj2.mxd - ArcMap - Arcinfo E'E'El

File Edit WYiew Insert Selection Tools Window Help

DEdS B + |[1:7.380

b4 e {-:'-1
- £F Yiewl
SRR Oebris_Sites @
» .
Ep
+ [ Railraat‘ Copy
2 [ purcha: #% Remove
c
- [ propres
|:| Jnins and Relates 3
-] [ deppan

|

O

propde|
()
Base M,
O e Use Symbol Levels

[ airp

O Rail Selection »
[] Ral

Cor

[ Wa

2Es T

Yisible Scale Range 3

107 = #= #= = = K

£

Dizplay
\

Save As Layer File...

Drawing =

Properties...

In this example, the project was previously saved when the
layer “Debris_Sites” was located in the My Documents folder.
When the layer was moved to another folder, the project
could no longer find it. To remedy this situation, right click on
your layer, choose “Data”, then “Repair Data Source”. You
can then reset the project “pointer” to the correct location for
that data layer.

An ArcMap project also saves custom labeling, symbology,
and layouts. If you have created a complex symbology for
a data layer, it will remain as you created it when you save
your project. Likewise, any custom labeling or graphic
objects placed on your map will also be saved when the
project is saved.

Repair Data Source, ..
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Types of Data

Now that our project is saved, we can begin to add data. ArcMap will accept a variety of GIS files, but the most common
in DEP are Shapefiles, Geodatabase feature classes and tables, and SDE files.

e Shapefiles have an .shp file extension and have been a common GIS file type for many years.

e Geodatabase feature classes reside in an Access database format (.mdb file extension). By double clicking on
a geodatabase file, you will see feature classes and tables available to add to your project.

e SDE files reside in ArcSDE, which is a spatial database format that can support multiuser editing and large
volumes of data, and is extremely fast for data retrieval. There is no general file extension associated with SDE
files. However, most of the SDE files that we will be using in DEP are Layer files. These files have a .lyr
extension. This is the recommended file type to use in your ArcMap projects.

A Word About Layer Files

Layer (.lyr) files are files that contain rules for the display of datasets. For example, if you wanted to display the Towns
dataset with a green fill, a black outline, and labels for each town in an Arial 18 font, you could create a Towns.lyr file that
specifies each of these properties. In this way, no matter what project you add your Town.lyr file to, these properties will
already be set. If you have only a shapefile or a feature class in a geodatabase with no corresponding .lyr file, the display
properties of your dataset will be random every time you add it to a project.

To create a new layer containing all the properties you have set for your data, right click on the dataset name, and choose
“Save as Layer File”. Then specify a location and a name for your layer file.

For those of you who are more familiar with ArcView 3.x, a .lyr file is equivalent to an .avl file.

Group Layers vs. Single Layers

In our ArcMap example below, the Base Map data that have been added to the project are group layer files. This means
that several base map-type datasets have been grouped into one .lyr file. In this way, scale thresholds are already set,
legends are drawn, and labels are formatted for multiple layers at once. Now we do not need to add each individual
dataset to our project, e.g. Towns, Waterbodies, Streets, Airports, etc.

Single layers only contain one dataset. In the following example, the Dam and DEP Property datasets are single layers.
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Adding Data

There are several ways to add data to a project.

e Click on the Add Data “.!-/ button on the toolbar.
e Drag and drop files from ArcCatalog.
e Drag and drop SDE layer files from the R:/ArcSDE_Data/ folder in Windows Explorer.

For our example, we are going to drag and drop SDE layer files from the R: drive by using Windows Explorer.

X
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Options for Adding Data

When you add a large dataset to your project, it is automatically set to display, i.e. the layer is placed into your project with
its display box checked on. While this is fine for a small dataset, it can add time to the map refresh. For example, if you
are currently zoomed out to the full extent of the State and you add the soils data, it will begin to draw all of the soils for

the entire state. This could take some time. There is a way to change the default for the initial display of data at the time
it is added to your project.

Click on Tools, Options.

Under the General tab, click off the checkbox that says “Make newly added layers visible by default”. You now have more
control over when to display your data.
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Navigation and Other Basic Tools

The navigation tools allow you to move around on your map.

F N
@ The Zoom-In tool zooms into your location. The Fixed Zoom-In tool *= zooms in through fixed scales.
'a The Zoom-Out tool zooms out from your location. The Fixed Zoom-Out tool %% zooms out through fixed
scales.
T The Pan tool allows you to drag your map to the desired area.

L‘P The Select Features tool allows you to select any feature or multiple features from a feature class.
The Clear Selected Features tool clears your feature(s) selection.

i The Identify tool shows information about a feature based on the attributes in its table.

] The Find tool will bring you to either an address or a specific feature.

The Back ‘ and Forward ™ tools allow you to go to a previous extent or map view.

0 The Full Extent tool zooms out to your map’s full extent. Generally, this will be the State of Connecticut if you
are using files from the R: drive.

3 The Select Elements tool allows you to select graphic objects or text on your map.

par

== The Measure tool measures distances between two points or multiple points.

You can customize your toolbar and add or delete any tool. You can also dock your toolbar or allow it to float. In addition
to adding standard tools that are included with ArcMap, you can add tools that were created by GIS users around the
world through custom programming. Custom tools can be found on ESRI’'s website under “ArcScripts”. An example of a
custom tool is the Label Selected tool. This tool allows you to label only those features that are currently selected. This
tool was downloaded from the ArcScripts website.


http://arcscripts.esri.com/
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Understanding the Table of Contents

The map view and the layout view depend directly on the data layers that are located in the Table of Contents, the
properties of each layer, and the settings you have specified for your data frame.

Displaying Data

When you first open ArcMap, you'll see an empty screen. After you have added data, you might want to rearrange the
layers, change symbols, or reset some layer properties. In this example, Base Map 24k TopoStyle was added from
R:\ArcSDE_Data\Base_Map\. If you click the plus sign to the left of the Base Map layer, it will expand to show you the
other datasets that are included in this group layer. If you further expand each dataset, the legend will be displayed.

. == Notice that the Base Map layer is not checked.
. proj2.mxd - ArcMap - Arcinfo |-_||E|[Z| ArcMap was set to add data without displaying
it (turning it on). See Options for Adding Data
for more information.
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Initial view of Base Map at
Full Extent

Only the Town Lines are
displayed at the full extent of the
State.

View of Base Map at
1:24000 Scale.

Note how all of the layers are
now visible.
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Data Frames and Their Properties

When you first open ArcMap and begin adding data, you will see that each dataset is listed beneath “Layers”. Layers is
the default data frame that is initially included when you open ArcMap. By definition, a data frame is a map element that
defines a geographic extent, a page extent, a coordinate system, and other display properties for one or more layers in
ArcMap. The properties of your data frame are determined by either setting them manually or by adding your first dataset.
If you add a dataset, your data frame will automatically take on the properties of that dataset.

For example, here in DEP, all of our datasets are displayed in the North American Datum (NAD) 1983 State Plane
Coordinate System. This means that each dataset that is added to the Layers data frame will be automatically projected
into this coordinate system unless the dataset itself has been assigned a different coordinate system. Projections and
coordinate systems will not be discussed in this course; however, just be aware that a data frame’s properties include
settings for coordinate systems.

Multiple data frames can be added to ArcMap. There are several reasons why you might want to add another data frame
to your project. First, you might need to display certain data in an alternate coordinate system. Second, rather than
having many layers in one data frame and turning layers on or off depending on your viewing needs, an additional data
frame would provide an easier way to display only those layers that you need and that you might view often.

When you view ArcMap in the Data view, you may view only one data frame at a time. To activate a data frame, right
click on the name of the data frame and choose “Activate”.

When you switch to Layout view, more than one data frame can be viewed, since Layout View is used primarily to create
maps for printing or exporting. This means that you can display different types of map views on one printed map.
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Dataset Properties

Properties of a Dataset can be set and changed by right clicking on the dataset and choosing Properties. There are many
tabs within this dialog box that can be set with regard to each dataset.

The General tab allows you to rename the dataset and decide at which scale the dataset will be displayed.

The Source tab sets your data source, i.e. determines from which feature class your data will be drawn.

The Selection tab sets default symbols for selected features.

The Display tab involves miscellaneous view properties such as map tips, reference scales, transparency level, and
hyperlinks.

The Symbology tab sets symbols for each dataset.

The Fields tab allows you to set a primary display field (for map tips), and sets which fields are displayed when you open
your attribute table.

The Definition tab allows you to display only certain data in a dataset by creating a query.

The Labels tab sets label properties for your dataset.

The Joins & Relates tab allows you to add or remove joins for a dataset’s table.

Layer Properties
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Symbolizing Data

One of the most powerful functions in ArcMap is the ability to symbolize data in a variety of ways. In this workshop, only a
few symbology choices will be discussed, since the topic of symbology is extensive.

To set symbols for a dataset, right click on the dataset and select Properties. Then select the Symbology tab. You can
also double click on the dataset name to open the Properties dialog box. You will see on the left a list of ways that you
can symbolize: Features, Categories, Quantities, Charts and Multiple Attributes. We will discuss Features, Categories
and Quantities.

Features

If you select Features, the only choice is Single symbol. Click directly on the symbol to set the properties. Now you may
either select from a predefined set of symbols or create your own. Note that the More Symbols button can be used to add
multiple symbol sets from which you can choose.
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Categories

Underneath Categories, there are three choices:

e Unique values sets symbols based on a field in your attribute table that contains multiple values. In the example
below, the Dam_Haz field contains codes for classifying the hazard rating for dams. In this way, you can vary the
colors, shapes, and sizes of each value.

e Unique values, many fields sets symbols based on more than one field. Choose your fields in the dropdown
boxes.

e Match to symbols in a style sets values based on a predefined ArcMap style.

In this example, dams with varying hazard ratings are symbolized.

Layer Properties
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Show:
_Features— Draw categories using unique values of one field. Import...
Categories Walue Field LCalor Ramp
| nique values |DAM_HAZ j [ B T
Unique values, many |
Ma!c:_h to symbiols in 3 Symbol | ‘alue | Label | Count |
Quantities
Charts I:‘. <all other valuesy <all ather values>
Multiple Attributes @] Unclassified ?
O A A ?
[T Ay ?
@ B B ?
2
< | @ BB BB ?
= = @ C C ?
% | proj2.mxd - ArcMap - Arcinfo

Add AlValues | AddValues... | | Remo File Edit View Insert Selection Tools Window Help

= = = ® ) & [11e8525 EaREY:4
= =
 IEF=g over:|

] Dam
(O Unclassified
oA
) AA
OB
@ EEB
& C
+ [ DEP Praperty
¥ Base Map 24k TopaStyle
+ [ ©rthophoto 2004

|2

LE T
K3 AE

=) £F Hew Data Frame
+ O 20Meter Contours
¥ Town Poly
-] Base Map MultiScale

c
MJMJ Selection 20| = J 2 | jJ

1047036,27 525086,19 Feet

£

T
i@ H3E
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Quantities

Finally, you can symbolize your data based on Quantities, using graduated colors, graduated symbols, proportional
symbols or dot density. The image below shows town size in graduated colors based on the Area_SqMi field, which is the
calculated area in square miles of each town.

ArcMap automatically chooses the breaks based on the sampling method you choose. You can also exclude certain
features based on a query.

In this example, the individual islands along Connecticut’s coast were excluded since each island is drawn as a separate
feature. It was not necessary to include islands in this particular application.

Layer Properties

General] Source] Selection | Display  Spmbology l Fields ] Definition Quer}l] Labels] Joins&HeIates]

Showe = =

Features Draw quantities using color to show values. M
Categories Fields Classification

Quantities Walue: |AHEA_SQM| j Natural Breaks [Jenks)

Graduated colars i
Graduated symbols MNormalization: |none j Clagses: 5 « Classify...
Proportional symbolz

Dot density Color Ramp: _ -

Charts

Multiple Attributes St | Range | Label |
5.4-1649 54-1649
17.0-25.4 17.0-254
255-349 255-349

B 50472 35.0-47.2
| ErEREE 47.3-6349

® . proj2.mxd - ArcMap - Arclnfo

[~ Show class ranges using feature values

File Edit MWiew Insert Selection Tools Window Help
D& B ! & |[1:2.375.367 RARET:AN N - Y
— x ﬂ @

+ [0 20Meter Contours

>

ARES_S0MI
[Is.4-16.9
[117.0-25.4
[25.5-34.9
Wzs.0-47.2
M 47.5-63.9

= Base Map MulkiScale
+ [0 Geographic Mames
+ [ Airports
= Railroad
+ [ Railroad
+ [ Railroad
+ [£] Routes

MMJ Selection PR ﬂ | ﬂ_

1035996,83 1010252.53 Fest

®
|

+$46 EU
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Tables

GIS spatial data is not very useful unless there is information associated with each feature or group of features. When
you initially create a shapefile or feature class, you are asked to add fields to your dataset. Sometimes you need only one
or two fields, such as Site Name and Unique ID. Most often, however, there is much more data that you would like to be
associated with each spatial feature. For example, in the Dam feature class, there are 14 user-created fields that contain
information such as Dam Number, Hazard Rating, Dam Name, Quad Number, Town, Owner, and Basin Number.

To open a table or a feature class, right click the feature class, then choose “Open Attribute Table”. (You can also hold
the Ctrl key down and double click on the feature class.) You will see the dataset’s attribute data. Each feature generally
has some type of attribute data associated with it. Below is a view of the attribute table for the Dam feature class.

B Attributes of Dam

| oBJECTID® | SYMBOL | DAM_NO | DAM_HAZ DAM_NAME QUAD_NO | TOWN_NO TOWN | OWNER | PARADOX | SBAS_HO | REAS_NO | MBAS_ NO| ~
r 3635 19 12217 A GRASSLAND POMD D 1| 122 |SALISBURY P Y 5002 | &0 66—
IR36 10 10001 |C [WHITING RIVER DAM | 2 100 | NORTH CANAZ |D [ | 101 | &1 8| &
3637 | 19| 10003 & |EMMORS POND D&M 2] 100 | NORTH CANAS, |P [ | B101 &1 8| 8
3636 | 19| @Es|a |MEADPOND DM 3 98 NORFOLK [P [ B101 &1 &6 &
3630 | 18] 13902 A |SPEAR POND D&M 7] 138 | SUFFIELD P [ 4101 41| 410
3640 | 18| 12205 BB |FISHER POND D&M 1] 122 [SALISBURY [P [ BO0E | &0 | B 8
364 | 19 10005 A |LIME POND Dsh 2 100 | NORTH CANAS, [P [ 100 | &1 &6 &
3642 | 24| 12203 BB | TWAIN LAKES DM 1] 122 [SALISBURY  |L [+ 5002 | &0 8| &
<I’ AR | AT |OPATRAY Dbl 4 o0 FRROOK | 52 aana | 4z 43;% ¥
Record: EJLJ 1 _inJ Shiow; W Selected Records {0 out of *2000 Selected) Options =

To sort a field, right click on the field name and choose Sort Ascending or Sort Descending.

To hide a field, click on the field name and choose “Turn Field Off". To show the field again or to show and hide multiple
fields at once, open the Properties of the dataset, choose Fields and check or uncheck your desired fields.

To obtain some basic statistics of a field
(numeric field types only), right click on
the field and choose “Statistics”. A graph
is shown, along with basic statistics such

Statistics of depgis.DEP.Railroad

as count, minimum, maximum, sum, Freauency Distribution
mean, and standard deviation. This tool - quency
is handy for calculating sums and means | 2tdisics 4,000
of field data quickly. Count:  B057
Minimum: 4.192213 3,000
Marimum: 33344, 826914
Sum:  G502469.002367 2000
Mean, 1285835284 '
Standard Deviatior: 2463618037 1,000
a e i s e e i i 4
4.2 68242 136443 20464.3 272843
34142 102342170543 23874.3 30694 4
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Joining Data Tables

When you have a database with many fields and it is not logical to include all of those fields in your feature class, you can
“join” a table from your database to your feature class by using a common identifier. For example, if you have a polygon
feature class of open space parcels that contains only a unique parcel id, you can join a table from an external database
that contains extensive descriptive data about each parcel. This can be done ONLY if you have a parcel id field in your
database that corresponds to the parcel id field in your feature class. In this way, you will be able to view all the detailed
open space parcel data for each parcel in your joined table. Additionally, because you have joined these tables, you can
now symbolize this feature class using the “open space type” field even though that field was never included in the original
feature class.

Feature Class Attribute Table - POSM1 Feature Class B Attributes of POSM1 |;||E|fz|
The only attribute in this feature class is Par_ID, which is a PAR 1D

unique parcel identifier. loiadn =

_ |o14-100
014-101
014-102
 |o14-103
014-104
014-105
 |o14-108
014-107
_ |o14-108

W

External Database Table - POSM1 Details Record: ﬂjl 0 jﬂ v j

This table contains all of the detailed data about each parcel.

B2 Attributes of POSM1_Details M[=1E3

Parcel ID i Volume | Page | Survey references Survey Area Deed Area Computed Area | Assessed Area Road Frontage | Wat ”
__|014-10 u] 1] 0.219942 0.2 28431 .
__|014-100 293 283 u] 1] 30.454577 406 .6 1242 559
|40 u] 1] 1.643907 1.3 282292
014102 u] 1] 1.333159 1 0
014103 u] 1] 0.0783 1] 0

014-104 u] 1] 0292655 0.z §2.453
m m4a-1ns R34 535 n 113 T AERR17 nAa TA1 925 [

| #
|

Record: ﬂj i} jﬂ Shan: W Selected Records (0 ouk of 4428 Selected) Cptions =

When you join these two elements together, you have a feature class that contains all of the database information;

& Attributes of POSM1 M=E3

POSMA1.PAR_ID | Parcel ID * Survey Area Deed Area | Computed Area | Assessed Area Road Frontage E Open Space Type 1 Water Fi -~
_|014-10 014-10 0 1] 0.219942 0.2 25431 Municipal .
__|0a-100 014-100 0 1] 30434577 406 5 1242959 |Municipal
0141 014-101 0 1] 1.643907 1.3 252292 Private
| 0a-02 014-102 0 1] 1.333159 1 0 |Municipal
| 04103 014-103 0 1] 0.0763 1] 0 |Municipal

014-104 014-104 0 1] 0292655 0.2 52.453 |Land Trust b,
< | >
Record: ﬂj i] ﬂﬂ Shio; W Selected Records (0 out of 4425 Selected) Options -
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This concludes the Introduction to ArcGIS 9.3 GIS Workshop.

If you have any questions, please contact Jackie Mickiewicz, 424-3085, of the Office of Information Management.
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