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Introduction to GIS Mapping

Lecture Introduction: What is GIS & Spatial Data

Exercise 1 Introduction to the ArcMap Interface

Exercise 2 Adding Data to the Mapping Display

Exercise 3 Using the View Navigation Tools

Exercise 4 Using the Tools Toolbar: Measure, Find, Identify

Exercise 5 Using the Selection Tools

Exercise 6 Symbolizing Layers

Exercise 7 Exporting Data & Making Maps
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Introduction: GIS Theory

Vector Data sets

* Arepresentation of a spatial phenomenon as a series
of points, lines, or areas

» Points are referenced to a spatial coordinate system,
lines to points, and areas to their lines

* [Each entity has an ID, which is linked to attribute data
in a separate database file

Raster Data sets

* Arepresentation of a spatial phenomenon as a series
of grid cells, or pixels

* Point phenomena are represented as single cells, lines
as a series of connected cells, and areas as groups of
connecting cells

» Each pixel has an associated value or array of values
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Introduction: GIS Theory

Scale

* Remember, spatial data sets are only
representations of real-world phenomena

» Scale determines the size and shape of
features in a GIS

» Atlarger scales, many spatial phenomena are
represented as areas

* Asyou decrease the scale of the map, many
phenomena are represented as points or lines

Large scale

Small scale

1:500

ry

1:24,000

city

1:24,000

*
city

1:250,000
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Introduction: Spatial Data Formats

Spatial Data can be acquired in a variety of formats, such as MS
Word documents, Adobe PDF, MS Excel, ASCII text files, ESRI
shapefiles or feature classes, etc. However, when working with an
enterprise GIS system, the best way to acquire spatial data is in a
GIS compatible formats. Some of these formats include:
-Comma-delimited text files (ASCII text)
-Microsoft Excel Spreadsheets
-Microsoft Access Databases
-ESRI shapefiles or geodatabase feature classes

-Raster data in .tif, .tiff, .jpg, .jp2, .img, .sid with
accompanying world files.
If data is not collected in one of the above formats, it requires more
data editing to transform the data into a compatible file.

The US Army Corps of Engineers has adopted the ESRI suite of
products to support GIS analysis and spatial data editing. To utilize
and have access to all of the tools contained eCoastal and ESRI’s
ArcMap on the whole, data must be compatible with the software.

United States

& EPA ENVIRONMENTAL PROTECTION AGENCY | 2%

Wash

ington, DC 20460

PROPERTY PROFILE FORM
Brownfields

Public reporting burden for this collzction of information is
estimated to average 1.25 hours per responss, including the
time for reviesdng instructions, searching data souwces,
gathering and maintaining the data needed, and completing

PART I - GRANT RECIPIENT INFORMATION

and reviewwing the collection of information. Send comments

1. Grant Recipient Mame
Alabarma Departrent of Enviranmental Management

regarding this burden estimate, or any other aspect of this
collection of information, including suggestions for reduzing
this burden, to the Environmental Protection Agency, Office

2. Grant Number

of Environmental Information, Code 28227 Washington, DC
20460 and to the Paperwork Reduction Project, Office of
Managemert and Budget, VWashington, DC 20503, DO NOT

PART Il - PROPERTY INFORMATION

RETURN your form to either of these addresses. Send your

3. Property Background Information

completed fom to the addess provided by the issuing
affice.

3a. Current Crwner
City of Tarrant City

3b. Propery MName
Tarrant City Recreational Park

3c. Street Address
2475 Pinson Valley Parkway (Highway 79)

3d. City 3e. State
Tarrant City, AL

3f Zip Code 3g. Size (in acres)
38217 1B

4. Property Geographic Information

(EPA Headquarters, or its contractors, will provide latflong information if grant recipients are unable.)

4a. Latitude
33%36' 208"

4b. Longitude
96% 45'03.5"

4. Horizantal Collection Method
Trimble Global Positioning System

4d. Source Map Scale Number (only if 2 map/photo
was used)

de. Reference Point  |R-1 JAN1974 00 2235650 750 35&553 790 15.0016.01
Property center 11JUNDZ
2228.1 £.15 2262.0 4.78 2294.3 3.57 2359, 2.12
R-2 JUN1989 00 2235323 110 359577 080 25.0021 97
11JUNOZ 0SJUNOZ 84
214.5 10,18 234.7 7.48 263.5 8.18 332.7 7.26 3787 7.59
421.8 6.63 451 .4 8.14 468.0 8.90 480.3 13.19 499.4V 8.73
.1 7.28 528.9 5.87 569.0 4.92 & 3.30 669.3 2.08
8 1.28 802.1 43 820.3 11 8 40 974 9% -.55
.2 -2.31 1415.9 -7.17 1440.3 -7.B6 4 -B8.79 1540.3  -9.13
8 -9.21 1640.2 -9.40 1665.3 -3.80 8 -9.82 1740.9 -9.71
.9 -9.81 1840.0 -9.92 1890.7 -10.15 .9 -10.01 1940.9 -10.08
8 -10.21 1990.6 -10.09 2040.5 -39.78 0 -9.80 2116.0 -9.83
.6 -9.84 2215.8 -9.90 2240.3 -9.98 8 -10.00 2316.0 -9.98
1 -9.87 2415.4  -9.65 2440.5 9 -9.76 2615.2 -9.92
.1 -9.87 2715.3  -9.72 2741.2 5 -9.62 2815.6 -9.57
7 -9.73 2890.8 - c_-9.19 30166 _ -9.13
.5 -8.96 3115.2 1 1 .97
6 8. 94 3265.7 P36
9.17 3390.2 48
3 7 33

[DUVAL 2003 DEP GPS GROUND TRUTH DATA NAD27-79 NGVD1929 (CHK 02-04 HN)
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Introduction: Data Storage

The Geodatabase

A Geodatabase is a proprietary (ESRI/ArcGIS) storage format
that represents geographic features and attributes as objects  Geodatabase

and is hosted inside a relational database management |
system. It is organized into a variety of feature datasets and - 5 &G15,mdb
sub-divided into feature classes, as defined by the Spatial = ﬁ' boundary
Data Standard. Feature district_area
. Datasets representation_district_area
* Enterprise Level buildi
— SQL, ORACLE format = buildings
— Allows for raster data and vector data storage > shed_area
— Requires ArcSDE for management, Feature o] shed_paint
ArcEditor/ArciInfo for editing Classes structure_existing_area
»  Personal Geodatabase El structure_existing_poink

— MS Access format
— Allows only vector data storage (depending + cadastre
: Stand-alone
on software version) —> AGEMCY
— Does not require ArcSDE or Arcinfo licenses | ables
for editing
— 2 GB Limit

ESRI ArcMap 101 Philadelphia District Training



A-6

Lecture: Vector Data Storage

Feature Class

A collection of geographic features with the same geometry type (such as point, line,
or polygon), the same attributes, and the same spatial reference. Feature classes can
stand alone within a geodatabase or be contained within shapefiles, coverages, or
other feature datasets. Feature classes allow homogeneous features to be grouped
into a single unit for data storage purposes. For example, highways, primary roads,
and secondary roads can be grouped into a line feature class named "roads".

Shapefile

A vector data storage format for storing the location, shape, and attributes of
geographic features. A shapefile is stored in a set of related files and contains one
feature class.

Layer Files

In ArcGIS, a reference to a data source, such as a coverage, geodatabase feature
class, raster, and so on, that defines how the data should be displayed on a map
(legends & labeling parameters). Layers can also define additional properties, such
as which features from the data source are included. Layers can be stored in map
documents (.mxd) or saved individually as layer files (.lyr). Layers are conceptually
similar to themes in ArcView 3.x.

Boundary Lines .dbf
Boundary Lines.pri

Boundary Lines.shp
Boundary Lines shx

In Windows Explorer, you can see
all of the file types that make up
the entire shapefile.

BB _Major Cites 2.shp
EBoundary Lines.shp
Bl Country Boundaries 3.shp

phiad_| shp

In ArcCatalog or ArcMap, shapefiles
are displayed only as one file. Notice
the various green icons to denote
points, lines, polygons. Geodatabase
feature classes are displayed the
same way, except without the .shp
extension.

€ Country Boundary ke
€ Major Cities Ivr
MNat| Wetands Indesx.hyr

B Rivers lyr

In ArcCatalog or ArcMap, layer files
are displayed only as one file. Notice
the various yellow diamond icons to
denote points, lines, polygons.
Remember, layer files only store a
reference to the source data.

ESRI ArcMap 101
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Exercise 1: Introduction to the ArcMap Interface

1. Open a new empty map in ArcMap
[J Open the ArcMap application.
] Start > Programs - ArcGIS - ArcMap
[1 Select the option to start ArcMap using “a new empty

map”.
1 Click OK.

2. Using the page A-8 as a guide, identify the Title Bar, Menu
Bar, Standard Toolbar, Table of Contents, Tools Toolbar,
Status Bar, Draw Tools, and Display Area in your mapping
display.

Start uging Archdap with

@ A template

Templates provide ready-to-uze layouts and baze maps
for wariouz geographic regiansz.

é " An existing map:

Browse for maps...
Ooh s TrainingWMWAPY ap_ProjectsbMAP_Owverview. mxd

[ Immediately add data

[ Do not show thiz dialog again o

ESRI ArcMap 101
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Exercise 1: Introduction to the ArcMap Interface

*_ NAP_Overview.mxd - ArcMap - ArcView
. / Eile Ecit Wew Insert Selection Tools Window CSA Help
I Itle Bar NEd& B © &+ [11898710 g &G a|N

Editor ~ 4 [ =l ] =l

x

M B = B Majer Cities
enu bar i e
X Remove
i: Open Attribute Table

Standard Toolbar e

P _
/ = @ 5ts B Zoom To Raster Resoltion
Yisble Scale Range

Context Menu i

= £ Layers ‘ (C?}

/ﬁ Save As Layer Fie. ..
-

= Properties...

Tools Toolbar

(dockable)

Table of Contents
(dockable) ”

Draw Toolbar

2
Drawing ~ &k O~ A~ 0] Aial 1 B I u A~

Stat u S B ar - [open atmibue tabe for s fayer

=

74°20'23.88"W 38717'25.29"N

- ESRI ArcMap 101
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Exercise 1: Introduction to the ArcMap Interface Surt‘;;ev Epleres
Tablet

3. Toolbars, such as the Tools, Standard, and Draw can |
be toggled on and off. To toggle any toolbar, Topaiogy

. . . . Tracking Analyst
1 Right-click on any toolbar. This will pop up a )
X Uity Metwork Anahyst
context menu of all of the available toolbars. To
turn on a toolbar, simply click on the desired
toolbar. To turn off a toolbar, locate the toolbar

with a checkmark in front of the name. This “. Untitled - ArcMap - ArcView

v

denotes that the toolbar is turned on. To turn it File Edit WView Insert Selection Tools Window CSA Help
off, click on the toolbar name. -

[J For this lesson, first turn off the Tools toolbar. []D ZHS = Al =i
Notice the toolbar disappears from the ArcMap ‘\gdim[ - Xr | ~|
interface.

L1 Next, toggle the Tools toolbar back on. Zla \

YErs Docked To... &
] Toolbars

4. Al menus and toolbars in ArcMap can be docked @ G

wherever the user desired. Toolbars can be moved be e mn

clicking on the divider bar at the beginning of the aRowd

toolbar. While keeping the mouse button depressed, \ @

you can drag the toolbar to any location on the screen. Divider

Toolbars can remaining floating, or can be docked Bar /

against an existing toolbar. To dock, drag the floating ) k

toolbar adjacent to a docked toolbar. An outline of the Floating o #

toolbar will appear, when this is visible, release the Toolbar .

mouse button. This will dock the toolbar. &5

1 Dock and undock the Tools toolbar.

ESRI ArcMap 101 @END OF EXERCISE 1 Philadelphia District Training
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Exercise 2: Adding Data to the Mapping Display

Adding a layer from ArcCatalog
1. Start ArcCatalog, Start > Programs - ArcGIS - ArcCatalog.
2. Make a connection to the NAP GIS Data _Eolder.

1 Click the Connect to Folder button| =3

1 Navigate to the folder or disk that you want to add to the
Catalog.

L] Type in \nap-fs2phl\gis. All spatial data managed by
the NAP GIS group is stored on this server.

L1 Click OK.

3. Arrange the ArcCatalog and ArcMap windows so that you can see
both on the screen.

4. Inthe Catalog Tree, navigate to the layer you want to add to the
map.
[ Browse to \\nap-fs2phl\gis\Esri data\NJ
1 Using the + and — signs, expand or collapse directories.
5. Click and drag the layer from ArcCatalog.

[1 Select a few layers (use the Shift key to select multiple layers)
in the contents pane and drag them into ArcMap

6. Drop the layer over the map display in ArcMap.

Adding a layer from the Add Data button
1. Click the Add Data button |3 |.

2.  Click the Look in dropdown arrow and navigate to the folder that
contains the layer.

3. Click the layer and click Add.

Choose the Folder to which you want bo connect:

Yinap-Fs2phlgis|

= _é My Cornputer -

+| g Mew Yolume ()

+]-2g Mew Yolume (D)

+ i DVDYCD-R Drive (E:)

+ E opjais on 'TTC - File Server For LM, OF, TI

+ 3 kSopijrd3 on 'sammfs01op' (kK

+-5# apps on 'ITC - File Server For LM, OP, IV

+ -5 commonz on 'ITC - File Server For LM, Ol
_'ﬁ op-m on 'ITC - File Server For LM, OP, I
-;"ﬂ data on 'sam-apais' (0] -
< >

+
+

[ Ok ] [ Canicel

~¥ ArcCatalog - ArcYiew - C:\TraininglDatabaseleGIS. mdb\buildings
Ble Edit Yiew Go Tools Window Help

| BE X e A Qa0

Location: [T\ Training'D atabase\e(Gl5 mdbbuildings |
Stylesheet:
x| Contents | Freview | Metadata |
= [ Database D Nare [ Type
= GIS.mdb
? %I boLTWdar Bllshed_area Personal Geodatabase Fe. .
2 B buid Y Elshed_point Personal Geodatabase Fe. ..
'-‘!j Iz Bllstructire_existing_area Personal Geodatabase Fe
& cadastre Elstructre_existing_point: Personal Geodatabase Fe...
+-2 common
-2 culnral
#-E ecology

Catalog Tree

+- K geodetic

» @ geobogy Contents Pane

-4 hydrography

#-E improvement_dredging

& & improvement_erosion
£ "
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Exercise 2: Adding Data to the Mapping Display

[ Browse to D:\Training\Data\lntro_to_ArcMap and using the Add Data tool, add in all the data from this directory into
your mapping display.

About data frames

LI A data frame is the most fundamental element in a map document and in the ArcMap user interface. When you create
a map, it contains a default data frame listed in the table of contents as Layers.

1 The properties of a data frame define the context for the data with which you work; these include the coordinate
system, measurement units, scale, the drawing order of layers, and so on. In ArcMap, there is a view called data view
that isolates the contents of a data frame for you to edit or work with.

[1 Data frames and the table of contents are the primary ways to interact with geographic data in ArcMap. Data frames
can be set to show data at all scales and extents, a specific scale, or a specific extent, depending on what you need
your map to do. You can navigate or change the extent of a data frame to view data for specific locations using the pan
and zoom tools in ArcMap.

Adding a data frame

1. Click the Insert menu.

2. Click Data Frame. The new data frame will appear in the center of the layout.
3. Using the Add Data tool, add the Country Boundaries 3 shapefile from .

Making a data frame active
4. Right-click the data frame in the table of contents.
5. Click Activate.
] Activate the Layers data frame. Notice how the data display changes.

Removing a data frame

6. Right-click the data frame you want to remove in the table of contents.
1 Right-click on the New Data Frame.

7. Click Remove.

ESRI ArcMap 101 Philadelphia District Training
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Exercise 2: Adding Data to the Mapping Display

All geospatial information acquired and supported by the NAP GIS group,
is stored on the server \\nap-fs2phl\gis. This GIS Server contains all
types of geospatial information, including imagery, vector shapefiles,
nautical charts, etc. Below are the categories of information available.

2 10meterDEMS ._’IGDT_D\mamap_2000 [ por]ervﬁ
(£2005_TeleAtlas_data DGOT_DYNAMAP_STREETS SPreston
D2006_1901_191an06 2G0T _Merged_Features
D BarBay_Restor_Site DT UserManual LD Quads
CIBARNEGAT RESTORATION BGIS documents CIRSM
CIBARNEGAT _INLET - . . .
SBeltzvile S ngﬁﬂ_ﬁS ﬁ)ld you know that data that is stored in
CIILy R ’ g R
DBethany Sirfo Y NAP’s enterprise geodatabase can easily
CBlue Marsh Lake DSoftware . .
©CAD lLeyems CDStarrucea be added by referencing layers stored in
eyl 200 fe ke s S)Student the Layers directory?
Decensus_2000_data i mOtT mloutf‘ld_DEM - el ’
D christna_watershed Mat_Flev_dataset LIFvey's .
EICOASTAL_DATA_ARCHIVE COinav_data Chtar Layer f"_es (_*-|yr) store data source
ODan_scan OiNavigationCharts Dtermnp connection information and layer
CIDATA_EXCHANGE .
SIDEL. DO jﬁiﬂi Dtemp_eric symbology. The GIS group has created
jge:aware_PUdES EN1_DOT Dtermp_jg these files for all users to use in their GIS
elaware_|land_use .
5 DelawareDOT 2000 L e projects.
ela EDMITWAY Dhtrailers
Dbigpics Cinjiww_addr_1999_data
D district LIRS DSGES_data
S District_Maps _ INIBUmD 2USGS_DOQs
Deloastal_layers QNOAR ENCS CIYirginia doas
©)Esri Data D0range_County g 4
(IESRI Installation D)0rthoPhotos walter
CIESRI_Data_2004 DPA_DOQ'S CWayne Shapefies
CDESRI_termp_licenses DPA_DOT CWeb_Maps
2 External DPA_DRG's N
CIFEMA_O3 SPA_Sois s g
Dfort_rmiffin DPennsyhvania_data DWestvirginia dogs
DFUSRAP Eiphiladelphia DWhale_Beach

ESRI ArcMap 101
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Exercise 2: Adding Data to the Mapping Display

The table of contents

1. The table of contents lists all the layers on the map and shows what the
features in each layer represent. The check box next to each layer indicates
whether or not the layer is currently drawn on the map. By default, the table of
contents is located on the left side of the ArcMap window.

2. The order of layers within the table of contents is also important; the layers at
the top draw on top of those below them. Thus, you'll put the layers that form
the background of your map, such as the ocean, at the bottom of the table of
contents.

3. To change the drawing order in the Table of Contents:
[J Onthe Display tab, click and drag the layer up or down in the table of

contents. \
1 A black line indicates where the layer will be placed.
[1 Release the mouse pointer to drop the layer in its new position.

The order of layers listed in the table of contents determines how layers
are drawn on a map. Within a data frame, the layers listed at the top will
draw over those listed below them, and so on down the list. You can
easily move layers around to adjust their drawing order or organize
them in separate data frames.

Table of Contents

Major Cities

Mat] Wetlands Index
Streets & Railroads
Fivers

State Boundaries
Country Boundary
[

-1 £ Shapefiles

B_Major Cities 2

*

Boundary Lines

Rivers 3

Streets and Palroads 2

Country Boundaries 3
1

Dizplay !Su:uuru:e] Selectiu:un]

ESRI ArcMap 101
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Exercise 2: Adding Data to the Mapping Display

About looking at a map in data view and layout view
ArcMap provides two ways to view a map:
» Data view
e Layout view
Each view lets you look at and interact with the map in a specific way.

When you want to browse the geographic data on your map, choose data view. Data view is an all-purpose view for
exploring, displaying, and querying the data on your map. This view hides all the map elements on the layout, such as
titles, North arrows, and scalebars, and lets you focus on the data in a single data frame, for instance, editing or analysis.

When you're preparing your map to hang on the wall, put in a report, or publish on the Web, you'll want to work with it in
layout view. In layout view, you'll see a virtual page upon which you can place and arrange map elements, and you can do
almost everything you can in data view, plus design your map.

Pausing drawing in ArcMap

The Pause Drawing button allows you to temporarily suspend all drawing in ArcMap so you can make changes to your
map, such as changing the symbology of several layers, without having the map redraw after each change. Once you
have made your changes, you can click this button again to turn on drawing. The Pause Drawing command works in data
view or layout view.

20| These tools are located in the lower left hand corner of the mapping display.

ESRI ArcMap 101 Philadelphia District Training
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Exercise 2: Adding Data to the Mapping Display

How to look at a map in data view and layout view

Switching to data view
1. Click the View menu.
2. Click Data View. The ArcMap window displays the active data frame.

Tip
] You can also switch to data view by using the Data View button |E| on the lower left of the view window.

Switching to layout view
3. Click the View menu.
4. Click Layout View. The ArcMap window displays the entire map.

Tip
[0 You can also switch to layout view by using the Layout View button [ @] on the lower left of the view window.

Pausing drawing in ArcMap

5. Click the Pause Drawing button whenever you want to suspend drawing. The Pause Drawing buttonmis located in
the lower left of the view window, next to the Refresh button.

6. You can also press F9 as a shortcut to pausing drawing.
7. Click the button again when you want to resume drawing.

ESRI ArcMap 101 Philadelphia District Training
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Exercise 2: Adding Data to the Mapping Display

| added data to my data frame, but the layers do not line up. Why?

1 In most cases the problem will be that the data that you are attempting to overlay may be in different
projections. When working with spatial data, it is important to know the projection of your data. By
establishing a baseline projection, this will ensure the data will overlay properly.

1 Projection—A mathematical formula that transforms feature locations from the earth's curved surface to a
map's flat surface. Projections can cause distortions in distance, area, shape, and direction; all projections
have some distortion. Therefore, the projection type is often placed on the map to help readers determine the
accuracy of the measurement information they get from the map.

ESRI ArcMap 101 @END OF EXERCISE 2 Philadelphia District Training



A-17

Exercise 3: Using the View Navigation Tools

To... [%]

About moving around a map ®
L1 Asyou work with a map, you can easily change how you view the data it contains. When you're CE
just browsing a map, you might want to pan and zoom around the data to investigate different ™ @

areas and features. Most of the tools for navigating your data are found on the Tools toolbar. =™~

[1 The Pan and Zoom tools on the Layout toolbar are used to pan or zoom your layout and are only
available when you're in layout view. ™~~~ k

O &
‘@E&@Eﬂ@ 5?27@@%\ &
Zooming in or out : :

5. Click the Zoom In button|®} [or Zoom Out button = | on the Tools toolbar.

6. Move the mouse pointer over the map display and click once to zoom around a point.
Alternatively, click and drag a rectangle defining the area on which you want to zoom in or out.

1 Zoom into Cape May, NJ.
1 Click the Zoom to Previous button, - , to return to the extent of the project data.

Panning

7. Click the Pan button |7 | on the Tools toolbar.

8. Move the mouse pointer over the map display and click and drag the pointer.
1 Pan to the Philadelphia area.

ESRI ArcMap 101 Philadelphia District Training
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Exercise 3: Using the View Navigation Tools

9. Click the Full Extent button | @ | on the Tools toolbar to returnto = philad_p

the full extent of the project area. O Copy
Tips ¥ Remove
e If your layer doesn't draw when you zoom in or out, it Open Atribute Table
p.robab!y has a Visible Scale Range set that prevents it from Joins and Relates >
displaying on the map at certain scales. You can clear the m———————
scale range by right-clicking the layer in the table of contents Zoom To Layer 11
and clicking Visible Scale Range. Visible Scale Range »
* If your map has more than one data frame, panning and Lise Syrrbol Levels

zooming will occur in the active data frame. In layout view,
clicking a data frame will activate it.

» |f the Full Extent button on the Tools toolbar is disabled, the Label Features
data frame may be set to a fixed extent or fixed scale. To
enable the Full Extent button, click the View menu, click
Data Frame Properties, click the Data Frame tab, and click = Convert FeatLres to Graphics. ..
Automatic extent. Data »

Selection »

Zooming to the extent of a layer Save As Layer Fie. .

10. Right-click the layer or layers to which you want to zoom.
L1 Zoom to the extent of the philad_p data layer. Properties. ..
11. Click Zoom To Layer.

ESRI ArcMap 101 Philadelphia District Training
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Exercise 3: Using the View Navigation Tools

About magnifier and overview windows

1 When you don't want to adjust your map display, yet you want to see more
detail or get an overview of an area, open another window. ArcMap provides
two additional ways to explore the spatial data on your map: through a
magnifier window and an overview window.

1 The magnifier window works like a magnifying glass; as you pass the window
over the data, you see a magnified view of the location under the window.
Moving the window does not affect the current map display.

Opening a magnifier window and setting the view

12. Click the Window menu and click Magnifier. You must be viewing the map in
data view to display a magnifier window.

13. Drag the magnifier window over the data.
1 Move the magnifier window over the tip of Cape May, NJ.
14. Right-click the title bar and click Snapshot to lock the view.

1  When the window is in Snapshot mode, the window can be moved
around the mapping display without updating the magnifier window.

[J Right-click on the title bar and click Snapshot to unlock the view.

15. To adjust the properties of the magnifier, right-click on the title bar and select
Properties. The default zoom scale for the magnifier window can be modified.

Tips
1 Right-click the title bar and click Properties to set the window's options.

1  When you are in snapshot mode, you can use any of the ArcMap interactive
tools to work with the contents of the window. To zoom to the full extent while
you are in snapshot mode, right-click the title bar and click Full Extent.

Magnification: 400% [Live]

Magnifier Properties

General

Connection
{« Live Update
" Snapzhat

Zoom

{s bodify main vigw by | = 2002
" Fixed Scale 1:

0k | Cancel | Lpply

ESRI ArcMap 101
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Exercise 3: Using the View Navigation Tools

ayers Owverview
Opening an overview window to pan and zoom the map

16. Click the Window menu and click Overview. You must be viewing
the map in data view to display an overview window.

17. Right-click on the Overview title bar and select County Boundary 3
are the reference layer.

18. Click OK.
19. Zoom into Cape May, NJ and notice how the Overview extent symbol
changes.
~ |
Tips
O Right-click the title bar and click Properties to set the window's RAEAAEARR I
options. General ]

1  You can use transparent symbols or layers with uncomplicated

symbology when working with overview windows. Reference layer

Country Boundarnies 3

Properties. ..

Extent zumbal: Backaground colar: v|
0k |

Cancel | |
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Exercise 4: Using the Tools Toolbar | |

Display |Sn:nurn::e] Selec:tin:nn]

Measuring distance
1.  Click the Measure button | € |on the Tools toolbar.

2. Use the mouse pointer to draw a line representing the
distance you want to measure. The line can have more than
one line segment.

Drawing * & O~ A~ o)
Segment; 57701076 Total: 67.701075 Mies

[0 Measure the distance from Cape May, NJ to Qata.Crama.Rrapecties .
Phlladelphla PA Arnotation Groups ] Extent Rectangles ] Frame ] Size and Position ]
] ! ] ) ] ) General ] [rata Frame ] Coordinate System ] |llurination ] Grids ] tap Cache ]
3. Double-click to end the line. Results will be displayed in the -
Status bar. e
Description:
Tip:
1 To change the units of the measurement, right-clicking on Units
the mapping display and select Properties. From the Map: | =l
General tab, change the Display units. , Display: | Miles ~|
Feferance Scale: 1: |El
Botatior: |EI
Label Engine: |ESHI Standard Label Engine j
1] 4 | Cancel
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Exercise 4: Using the Tools Toolbar

P
Finding features with particular attributes Festaes | Foute Locaions | Addeses
1. Click the Find button |#4 [ on the Tools toolbar. =i o | 2o |
2. Click the Features tab. " lB‘Maimc"‘esz_ | | | 5] | Newsemen
3. Type the string you want to find in the Find text box. Sr th Ltm:t e s s @
1 Type ‘Philadelphia’ € Infilds: =
4. Click the In layers dropdown arrow and click the layer you want to search. et e Concal |
[0 Select the layer, B_Major Cities 2 p e — —
5. Uncheck Find features that are similar to or contain the search string if — L Dl
the string must match exactly.
. . . e g . . Zoom to feature(s)
6. S.earch fpr the string in all fields, in a specific field, or in the primary Cine object found. Ldentfy feature(s)
display field. Set Bookmark
7. Click Find. Select featurels
8. The user can interact with the search results, by right-clicking on the Unselect feaU_J(re)(sj
records.

[] Select Zoom to feature(s) option
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Exercise 4: Using the Tools Toolbar

IdentifyResults  _____[X

Identifying features by pointing to them
. . Lapers: |<T0p-most layers a ﬂ
1.  Click the Identify button | € |on the Tools toolbar. _
X . =-B_Major Cities 2 Location: [-76.303606 40.266443)
2. Qllck_the mouse pointer over the map feature you want to ) [ ——— " el
identify. FID 4
i i i i Shape ruiltipoirt
1 Click a point on the mapping display that represents a ’;EE?METEH g
city. CITIES. 726
3. The Identify Results dialog box opens. EHLE_S@L%E fﬂfsbwg
4. The features in the uppermost layer under the pointer will Eﬁdﬂﬂﬁ?ﬂ%g ﬁi;:;i’j:‘ama
. g . . . H FIPS_CNTRY  US
be identified. To identify a o_ln‘ferent layer, select the desired B e
layer from the Layers selection box. STATUS Fravincial capital
POP_RAME g
POP_CLASS 50,000 o 100,000
. PORT_ID o
Tips AREA_T 0
LEMN a
1 You can hold down the Shift key while clicking the map to
keep the results of your previous clicks in the Identify Results
dialog box.
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Exercise 5: Using the Selection Tools

.
How to use Select by Attributes _
1.  Click Selection on the Main menu and click Select By Attributes. Lever m&zlmble o i -~
2. Click the Layer dropdown arrow and click the layer containing the Method  [Create 2 new selection 9 -
features you want to select. e =
O Select B_Major Cities 2 i
3.  Click the Method dropdown arrow and click a selection method. SR a
[0 Select Create a new selection "LITY_NAME _
4. Double-click a field to add the field name to the expression box. 6_1 < | i Zagp;i';wg, 2
[0 Double-click on CITY_NAME > | o= | e | | Nowvor:
5. Click an operator to add it to the expression. < | <= o j?g‘rﬁ!ﬁhia'
[0 Click on the = sign %] 0| et | |'WashingtonD.C 3
6. Click Get Unique Values to see the values for the selected field. s | GoTa |
7. Double-click a value to add it to the expression. SELECT *FROM B_Maior Cities 2 WHERE:
[0 Double-click on ‘Washington, DC’ ITY-HEMET = Washingion B.E
8. Click the Verify button to see if you are using proper syntax or if the
criteria you've entered will select any features .
9. Click Apply. Cear | Ve |  Hep | Load. | save. |
10. The status bar at the bottom of the ArcMap window tells you how many [ ok | ey ‘ Close ‘
features are selected.

11. Click Close when you are finished selecting features.
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Exercise 5: Using the Selection Tools

Set Selectable Layers

1. You can select features with your mouse pointer by clicking them one at a

) . Ee e S
time or by dragglng a bOX around them Chooze which layers can have their features selected interactively with the
. . Select Feat tonal, the Select By Graphi d. the Edit tool, ete.
2. Before you select features with one of these methods, you can specify the P Tasies o T SERSRY HispTIEs sanman, Te RARS, =
layers you want to select from the selectable layers. Do this when the (| B_Msior Cities 2 Select Al
features you want to select overlap or are close to features from other ggs;a”ddj‘y Lines Cloar Al
layers. 1 Rivers 3
. .. ... [[] Streets and Railioads 2
For example, if you have a layer of cities where many of the cities are on ] County Boundaries
rivers, you can avoid selecting rivers by specifying that you want to select Clphiad p Close
from the cities layer only. You can select from the layers that are checked

in the Selection tab at the bottom of the table of contents or in the Set
Selectable Layers dialog box.

] For this lesson, from the Selection menu and select Set

Selectable Layers. Uncheck the layers you don't want to be
able to select from.

1 Uncheck all of the layers except B_Major Cities 2

O Now, when we use the Select Features tool, [¥ |, only
features in the B_Major Cities 2 will be selected.
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Exercise 5: Using the Selection Tools

Selecting features by clicking them in the map

1.

Click the Selection tab at the bottom of the table of
contents, or click the Selection menu and click Set
Selectable Layers.

Check the boxes next to the layers from which you want

to select, and uncheck the boxes you don't want to select.

Click Selection on the Main menu, point to Interactive
Selection Method, then click Create New Selection.

Click the Select Features button A from the Tools
toolbar.

Click the feature you want to select.
[1 Select the point that represents Trenton, NJ.

Hold down the Shift key while clicking features to select
additional features.

1 Also select the point for Wilmington, DE.

To remove a feature from the selected set, click the
Selection menu, point to Interactive Selection Method,
and click Remove From Current Selection. Click a
selected feature and it deselects.

1 Select the Trenton, NJ point. This will remove it
from the current selection.

Selection Tools Window CSA Help

Select By Attributes. .
By Select By Location...

@ Zoom To Selected Features

M Ban To Selected Features
2 Statistics...

Set Selectable Layers, ..
M Clear Selected Features

Interactve Selecton Method

Cptions. ..

-‘:!__.E]ill"i:].fjijEi :

> ¥ E
|

JRIFV-AIF IR Yan Bl
| ~l

| v Create MNew Selection

Add to Current Selection
Remave From Current Selecton
Select From Current Selection
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Exercise 5: Using the Selection Tools

Selecting features by dragging a box around them

1. Click the Select Features button| & |, from the Tools toolbar.

2. Click and drag a box around the features you want to select.

3. Hold down the Shift key as you drag the box to select additional features.
4

To remove a feature from the selected set, click the Selection menu, point to
Interactive Selection Method, and click Remove From Current Selection. Drag a box
around the features you want to deselect.

Selecting features by clicking them in a table

1. Right-click a layer in the table of contents and click Open Attribute Table.
1 Open the attribute table for B_Major Cities 2

2. Select a feature in the table by clicking to the left of a record. | —— [ om_ Aprant | ———

3. Hold down the Ctrl key and click additional features to select them. [* & LSAIVO Hew vork

B Attributes of B_Major Cities 2

| Chester USA-PEM Pennzylvania
[J Select the records where the ADMIN_NAME attribute fhewark L )
. - | Merwy ork USA-MY O Merwy ork
equa|S Pennsylvar”a _Harrisburg LS a-PEM Pennsylvania
. . . Trerton USa-rJR Mewvy Jersey
L] You may have to scroll to the right to see this attribute. Phiadelphia USAPEN |Pennsylvania
. " | Battimare USEMRY  |Maryland
4. Todeselect a feature, hold down the Ctrl key and click the feature. . SADEL  IDomware
- Annapolis USA-MRY Marvland
|:| Close the attrIbUte table :Washington 0. USa-Doc District of Columbia
< >

Record: ﬂﬂ 1 ﬂﬂ Show:W Selected | Fecords [2 out of 11 Selected.)
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Exercise 5: Using the Selection Tools

Zooming to Selected Features

1.
2.

How to select features with a graphic
1.
2.

From the Selection menu, chose Zoom to Selected Features.
This will zoom to the extents of the selected features in the map display.

Zoom to the extents of the mapping display with the Zoom Extent button, O

Click the New Graphic tool dropdown arrow and click a new graphic tool, such as the New Polygon tool, ]

1 Use the New Polygon graphic tool that is located on the Drawing toolbar. The Drawing toolbar is usually
located at the button on the ArcMap interface.

Drawing ~ & O~ @) &rial w0+ B ru A~ d~ F~ =~

The access the draw polygon tool, click the sub menu arrow.
Click to draw a new graphic in the view.

[J Draw a graphic around the points in the northern NJ. Click to add vertices of the polygon and double-click to
close the polygon.

Click Selection on the Main menu and click Select by Graphics.
The features contained by or intersecting the graphic will be highlighted to show they are selected.
L] Delete the graphic in the mapping display by using your delete key on the keyboard.
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Exercise 6: Symbolizing Layers

About using a single symbol to draw features

[J Often, seeing where something is—and where it isn't—can tell you exactly
what you need to know. Mapping the location of features reveals patterns
and trends that can help you make better decisions. For example, a
business owner might map where his customers live to help decide where
to target his advertising.

Layer. Properties EJEJ
. . . . General] Soulca] Selec \on] Display  Spmbolo Fields I Drefinition Cuer ] Labe\s} Joins & Relal es]
[0 The easiest way to see where features are is to draw them using a single | su oo ffi"]gme —— e
. Features B =
symbol. You can draw any type of data this way. When you create a new ) w bl
- . . ategones
layer, ArcMap draws it by default with a single symbol. T . 6 Advanced. -

Legend

How to draw a layer using a single symbol
1. Right-click the layer you want to draw with a single symbol in the table of

Label appearing next to the symbal in table of contents:

contents and click Properties. REJERETY | _Dowiin.
. . . ", Additional description appearing next ta the spmbal in your map's legend
O Right-click on that B_Major Cities 2 layer. Q e

Click the Symbology tab.

Click Features.

Because Single Symbol is the only option, ArcMap automatically selects it.
Click the Symbol button to change the symbol.

Click a new symbol or change specific properties of the symbol in the
Symbol Selector dialog box.

1 Scroll to find the Star 1 symbol. Select this symbol.

0K Cancel

2 o
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Exercise 6: Symbolizing Layers

7. Change the color to Red.
8. Change the Size to 12.
9. Click OK.

10. Click on the Labels tab,

11. Check the Label feature in this layer box. This will label all features in the

layer.
12. Select CITY_NAME as the label field.
13. Adjust the Font, Font Style, and Font Size.
14. Click OK.

15. To toggle the labels for the layers, right-click on the layer name
and select Label Features. Since the label properties were set
above, each time the labels are toggled they will be viewed with
the same symbology.

Symbol Selector RPIX
Cateqory: | All j Preview
~
e & *
Triangle 3 Pentagon 3
Options: ﬁ
Color: . -
@ @
Size: 20,00
Hexagon 3 Octagon 3 -
Angle: o.oo =
@ *
Find Square 3 Star 1
Froperties...
-;‘; * More Symbaols: -
Star 2 Star 3 . Resst
Layer Properties PIX
General ] Saurce ] Selection ] Dislay] Symbalogy ] Fields 1 Definition Query Labels l Joing & Relates ]
v Label features in this laper 1 l
JLETT R =bel all the features the same way.
All features will be labeled using the options specified.
Text String
Label Field: |CITv_MAME v|  Espression.
Text Symbol
(6] #ia =g =l
AaBbyIz
. - B|J| 0| Symbal.
Other Options Pre-defined Label Style
Placement Properties... Scale Range.. | Label Styles... |
0k | Cancel | Apply |
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Exercise 6: Symbolizing Layers

About categorizing features

[J A category describes a set of features with the same attribute value. For example, given parcel data with an attribute
describing land use, such as residential, commercial, and public areas, you can use a different symbol to represent
each land use. Drawing features this way allows you to map features and to which category they belong. This can be
useful if you're targeting a specific type of feature for an action or policy. For instance, a city planner might use the
land use map to target areas for redevelopment.

Drawing a layer showing unique values
1. Right-click the layer you want to draw showing unique values in the table of contents and click Properties.
[J Right-click on the philad_p layer. This layer represents the National Wetlands Index for Philadelphia.
2. Click the Symbology tab and click Categories.
ArcMap automatically selects the Unique values option.
4. Click the Value Field dropdown arrow and click the field that contains the values you want to map.
[J Select Attribute as the value field.
5. Click the Color Scheme dropdown arrow and click a color scheme.
6. Click Add All Values.
7. This adds all unique values to the list. Alternatively, click the Add Values button to choose which unique values to
display.
8. Click a label in the Label column and type the label you want if you want to edit the default label so more descriptive
labels appear in your legend and the table of contents.
9. Click OK.

w
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Exercise 6: Symbolizing Layers

1. Right-click on the philad_p layer. Click on the General
tab.

2. Change the layer name to NWI. This does not change the
filename of the shapefile or feature class, it only creates an
alias for the layer.

3. Click OK.

4. To save all changes made to the symbology, layer name,
and labels a Layer file can be created.

5. Layer files always retain the data source of the shapefile.
To save a layer file, right-click on the desired layer and
select Save As Layer File.

1 Save the NWI layer in
D:\Training\Data\lntro_to_ArcMap.

1 Remove all layers in the table of contents, by using
your shift key when selecting all the layer names.

] Right-click on any layer name and select Remove.
L] To verify the difference between a Layer file and a
shapefile, we will add in one of each type and

compare.
1 Using the Add Data tool, add in philad_p.shp and
NWIL.Iyr from D:\Training\Data\Intro_to_ArcMap.

1 Both layers are using the same source of data. The
layer file has also retained all of the layer
customizations.

Layer. Properties

General l Source] Selection] Display] S_l,lmbolog_l,l] Fields ] Definition Query] Labels] Joing &Flelates]

Layer Mame: |NW| IV Visible

Diescription: ‘

Scale Range
You can specify the range of scales at which this layer will be shown;

* Show layer at all scales

" Daon't show layer when zoomed:

Dut beyond 1: |0

[rrifirurn zcals)

I beyand 1; 1@

[maximunn zcale)

i

Ok | Cancel

Apply
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Exercise 7: Exporting Data & Making Maps

1.

w

To make a copy of an existing shapefile or feature class, or to create
a shapefile that is a subset of a current shapefile, the export data
utility can be used to extract a dataset.

In the ArcMap table of contents, right-click the layer and Select Data
—>Export Data.

[J Right-click on the B_Major Cities 2 layer.
The Export Data dialog box opens.

Click the Export dropdown arrow and click All features or All features
In View Extent.

1 For this example, we only want to export the NJ cities which
are already selected in our view. Chose ‘Selected features’ in
the export selection box.

Click the appropriate button to either use the same coordinate
system as the layer’s data source or use the same coordinate
system as the data frame.

[1 Select ‘this layer’s source data’

Click the Browse button and navigate to the destination folder for the
output shapefile or feature class.

[J Browse to D:\Training\Data\Intro_to_ArcMap\ and name the
shapefile NJ_Cities.shp

Click OK.

A message appears asking if you want to add the shapefile to the
current map.

Click Yes to include the output shapefile in the current map
document, or click No to save it without including it on the map.

] Click Yes to add the new shapefile into the Table of Contents.

Export Data RIX
Export: |Se|ected features 9 j

|Jze the zame coordinate system az:

* thiz layer's source data 6

" the data frame

" the feature datazet you export the data into
[only applies if you export to a feature datazet in a geodatabasze|

Output shapefile or feature clazs:
|D ATraining D ata\Intro_to_ArcMaphMJ_Cities.shp =

(] | Cancel |
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Exercise 7: Exporting Data & Making Maps

1. Switch to the Layout View, by selecting this option from the View menu.

2. This will automatically place your data frame into a map layout.

Adding a North arrow
1. Click the Insert menu and click North Arrow.
2. Click a North arrow.
L] Select you favorite North arrow style.
3. Click OK.
4. Click and drag the North arrow into place on your map.

Adding a scale bar
1. Click the Insert menu and click Scale Bar.
2. Click a scale bar.
1 Select you favorite scale bar style.
3.  Optionally, click Properties to modify the scale bar's properties.
Click OK.
5. Click and drag the scale bar into place on your map.

s

North Arrow Selector

N

+ A )

ESRI Morth 1 ESRI Morth 2 ESRI North 3
N

ESRIMNoth4  ESRIMothS  ESRIMoth 6

\\J-‘-\‘/‘ '~ \‘L— ‘\{g\
KO R

ESRI North? ESRIMarth®  ESRIMoth 3

e

v Cancel

PIX

Preview

N

W = E
i
s

Properties..
More Styles -
Save. Beset

Scale Bar Selector

ZIX]

Preview

1} 50 100 200 Mles
T Y Y T
Sedlelne ]
o S0 100 200 hiles
i
Scale Line 2
Frrrrrrrr|
1} 50 100 200 Mles
Scale Line 3

Stepped Scale Line

Alternating Scale Bar 1

Alternating Scale Bar 2

100
 EN—
Sinle Mivision Sirals Far

Properties
Mare Shyles -
Save. Beset

v Cancel
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Exercise 7: Exporting Data & Making Maps

Customizing a scale bar's scale and units

1. Right-click the scale bar and click Properties. Stepped Scale Line Prope’
2. Click the Scale and Units tab. Seale and Units | Numbers and Marks omat | Frame | Size and Pasition |
3. Click the arrow buttons to set the number of divisions. Seale
4. Click the arrow buttons to set the number of subdivisions.
5. Choose the units for the scale bar. Humber of duisions ‘=
[0 Change the Division Units to Miles. Humber ot subdisons: =
6. Click Symbol and choose a text style for the scale bar labels. e e
7. Click OK. Axcfust division value -
Units
Customizing a scale bar's numbers and marks Division Uits:
8. Right-click the scale bar and click Properties. Lposmm
9. Click the Numbers and Marks tab. [aforbor =]
10. Click the Numbers Frequency dropdown arrow to choose where along the Lobet s symbol. |
bar to place the numbers. o [
11. Click the Numbers Position dropdown arrow to choose where to place
numbers relative to the bar.
12. Click the Marks Frequency dropdown arrow to choose where along the [ o ] Cored Apply

bar to place tick marks.

13. Click the Marks Position dropdown arrow to choose where to place tic
marks relative to the bar.

14. Click the Division Height arrow buttons to increase or decrease the height
of division tick marks.

15. Click the Subdivision Height arrow buttons to increase or decrease the
height of subdivision tick marks.

16. Click OK.
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Exercise 7: Exporting Data & Making Maps

Adding scale text

1.

a s wbn

Click the Insert menu and click Scale Text.

Click a sample of the style of scale text to add to the map.
Optionally, click Properties to customize the scale text.
Click OK.

Click and drag the scale text into position on your map.

Adding a legend

1.
2.

Click the Insert menu and click Legend.

The Legend Wizard appears. You can double-click this legend to change its properties. If you'd prefer to use the
Legend Wizard when you insert a legend, you need to turn wizards back on. Click Options from the Tools menu and
click the General tab in the dialog box that appears. Check the Show Wizards when available box.

To remove a legend item, click it, then click the left arrow button.
1. Remove Country Boundaries
By default, all the layers on the map will appear as legend items in the legend.
Use the Up and Down arrow buttons to order the legend items.
Click Next.
Type a title for the legend.
Set the text color, font, and size as desired and click Next.
Click the Border dropdown arrow and click a border.
Click the Background dropdown arrow and click a background.
Click the Drop Shadow dropdown arrow and click a drop shadow.
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Exercise 7: Exporting Data & Making Maps
12. Click Next.

13. Click a Legend Item in the list to modify the symbol patch.

14. Set the Patch properties as desired and click Next.

15. Set the spacing between legend elements by typing a value into the appropriate box.
16. Click Finish.

Changing the items in a legend
1. Right-click the legend on the map and click Properties.

2. Click the Items tab.
3. Click a legend item in the Legend Items list. / \
4.  Click the up and down arrows to move the item up or down in the legend. Tip:
5 Click OK. To change the font properties of any text
elements on the map, use the tools
available on the Drawing toolbar.
Adding atitle
0| Arial = |10 -| B F 0O
1.  Click the Insert menu and click Title. | ) e J | J -
2. Click the Placement Option you want. To add additional text elements to the
[0 Change the title to ‘My First Map’ mapping display, use the New Text tool to
add a text box.
A~ /
Adding a graphic element

1.  Click the graphics dropdown arrow on the Drawing toolbar.

2.  Click the New Rectangle button.

3.  Click on the map and drag a box where you want the rectangle.
(] Drag the rectangle over the title.

4.  The graphic element appears on the map.

ESRI ArcMap 101 Philadelphia District Training



A-38

Exercise 7: Exporting Data & Making Maps

Placing a graphic element behind other elements

1.
2.

Click the graphic element to select it.

Right-click on the graphic element, point to Order, and click Send to Back.

1 Right-click on the newly created rectangle and send it to the back.

Applying color to a graphic element

1.

w

Click a graphic element to select it.
[1 Select the rectangle behind the title.
Click the Fill Color dropdown arrow.
Click a color.
The fill color is applied to the graphic element.

Applying aline color to a graphic element

1.

a bk wn

Click a graphic element to select it.

[1 Select the rectangle behind the title.
Click the Line Color dropdown arrow.
Click a color.
The line color is applied to the graphic element.
Click OK.

ESRI ArcMap 101
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Exercise 7: Exporting Data & Making Maps

Adding a neatline

1. Click the Insert menu and click Neatline.

2. Click the Placement option you want.

3. Check Group neatline with elements if you want to group the elements with the neatline.
4. Click the Border dropdown arrow and click the type of neatline you want.

Navigating the map in Layout View
1. The Layout and Tools toolbars can both be used to navigate the view in your map layout.

2.  When tools, such as Zoom In, Zoom Out, or Pan, are used from the Tools toolbar, the map extent and scale will
change on the printed layout.

[1 Zoom to the southern NJ area. Notice out the layout changes.
3. Iftools are chosen from the Layout toolbar, zoom will only be to the actual printed page and not the map extent.

@ & [ B B B L [ e 00z~ B M oag

Exporting a map
1. Click File and click Export Map.
2. The Export dialog box opens.

3. Navigate to the folder where you want to store your image file, and choose the file format you want to use from the
Save as type dropdown list.

4. Click Export to save the image file.

ESRI ArcMap 101 @END OF EXERCISE 7 Philadelphia District Training



