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Welcomel

During this course we will be working together to
help you [1] understand the basic principles
underlying geographic information systems (GIS)
and [2] learn to use ArcGIS 10 (Arcinfo) software
to work with GIS data. Fully developed technical
skills are not born in several days’ time. However,
we hope that you will return to your office with a
solid foundation in this technology and the tools to
further develop your ability to apply GIS data to
your work.

We encourage your full participation and welcome
your questions at any time.

This workbook is yours to use during the course
and keep as a reference. We recommend
perusing the Table of Contents in the front of the
book to familiarize yourself with the topics that will
be covered in the course. Also note that in
addition to course lectures and exercises, we have
provided auxiliary information after many of the
exercises. Metadata on the Moosehorn dataset
can be located through ArcCatalog and within the
accompanying thumb drive.
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Course Objectives

Upon completing this course, you will be able to:
e Define GIS and ArcGIS Desktop 10.0 software
(Arcinfo License)

e Describe the capabilities and functionality of ArcMap,
ArcCatalog and ArcToolbox

¢ Display, manipulate, create and organize data layers using
ArcGIS Desktop10.0

e Use ArcGIS Desktop 10.0 Desktop to answer specific spatial
guestions
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Discussion/Lecture: What is a Geographic Information
System?

Session Objectives: At the conclusion of this session, you will be able to:
e Define GIS
e |dentify Vector & Raster data
e Define and describe Coordinates
e Define and describe table Attributes
e Define and describe Map Topology

¢ |dentify 5 questions a GIS can answer

Page 1 of 8 What is GIS?
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Materials created primarily by Greg Sepik. Some material was written by Melinda Walker of
the BLM.

Revised: April 2011 by Mark Richardson and Christopher Bryant

Notes: ArcMap 10
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Notes:
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Notes:
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Exercise 1. Introduction to the ArcMap Interface

Session Objectives: At the conclusion of this session, you will be able to:

e Start ArcMap

e Open a map document (.MXD)

e Describe the components of the ArcGIS map interface
e Set up Toolbars

e Zoom In/Out on selected locations

e Turn layers on and off (Display and Un-display)

e Create a Bookmark

e Use the Measure tool

e Use the Help function

Extra — Extend your GIS Skills

e Create your own toolbar

Page 1 of 22 Exercise 1



GIS Introduction — CSP7100 2012
U.S. Fish & Wildlife Service National Conservation Training Center

Materials created by: Todd Sutherland, Matt Mullenax, Marcia McNiff , Mark Richardson and
Karen Klinger

Revised: July, 2012 by Mark Richardson
Notes: ArcMap 10, Service Pack 4

Page 2 of 22 Exercise 1
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This exercise will allow you to familiarize yourself with some of the basics
of using ArcMap. For those with previous experience using ArcGIS 9.x,
you will undoubtedly find many similarities as well as some differences.

SECTION 1 - Starting ArcMap and Opening a Map Document (.mxd)

1. Start ArcMap by double-clicking the ArcMap 10 icon on your
desktop.

% Mopopsehorn.mxd - ArcMap - ArcInfo

Bdit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help

2. Go up to the Main Menu> File >Open

x|
Lock in: I | Moosehom j QT E- | i
MName I'I Date modified |v| Type I‘I
g 1 DOaY B/15/2012 2:32PM  File folder
Recent Places J Moosehorn.adb 8/16/2012 .00 PM  File folder
| Shapefiles 8/15/2012 2:32PM  File folder

8/16/2012 2:18PM  ESRI Ardvap Do...

-

Desktop

Libraries

:Maoosehorn.mxd

1| | -
File name: IMoosehom.n‘lxd j COpen
Files of type: IArc:Map Documents (*med) j Cancel
[~ Open as read-only
v

3. Navigate to D:\CSP7100\Moosehorn. Select Moosehorn.mxd
(Moosehorn GIS Map Document) and click Open.
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SECTION 2- ArcMap Interface

The ArcMap 10 interface is composed of 3 major components; The Table
of Contents, Data View and Tool bars — depending upon which ones are
activated or displayed. The window on the left side is the Table of
Contents which holds individual data layers (Approved Boundary, Maine,
Basemap) contained within a Data Frame (Moosehorn NWR). These
layers are displayed or drawn in the Data View (right window) according to
their sequence in the table of contents, going from the bottom to the top.

Standard License Type Help
toolbar

(docked)

#; Moosehorn_TEST.muxd - ArcMap - ArcInfo

=Iolx|
\* File Edit View Bookmarks Insert GSelecton Geoprocessing Customize Windows Help
Deds B x| 0 o b [ N EEE RO
EEEE G s
= Mooshorn NWR
Data Frame = Approved_Boundary / i d
. ] .
(Listed By = B vane _ Data View
. ¢ Quebec, | evie
Drawing Order) & B Basenan BT
Streets > A
vieres 3 NEW
’ RUNSWICK
!23} e hetford Mines
; Fmdeliclﬂl':! o o (7
[Tools x|
A @lafe
il
et raoke - ] Kk
5 (4] =
, M S
Table of o i
Contents ' &
(docked) he >
Bert) ’
{ {53
A : e a5 Tools toolbar
J camtr 1y M S L rRR (floating)
El
Fi

Draw toolbar - 2 & 1L-

(docked)
\ Status Bar XY Coordinates (UTM)

Notice that the title for the Moosehorn NWR data frame appears in bold.
This means that Moosehorn NWR is currently the active data frame. Only
layers within the active data frame are displayed within the Dataview

/! 19TEM5079611575 MGRS
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Note - if the ESRI Basemap does not draw within 30 seconds, un-check
this layer in the Table of Contents

Page 5 of 22 Exercise 1
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SECTION 3 - Toolbars

The ArcMap interface can easily be customized. Toolbars can be hidden
or displayed and moved around the interface. The toolbars also may float
on the desktop or be docked. ArcMap itself retains the location and
visibility of the toolbars (your personal settings) in a file called the normal
template (normal.mxt). Therefore, each time you start an ArcMap session,
the toolbar environment appears in the same state as your previous
session.

1. Right click on the empty space on the Main Menu > Standard

2. Toggle the standard toolbar on and off. Take note of the toolbar
location. After determining where this toolbar resides, ensure the
Standard toolbar is visible.

DR A& L EE x| 9 | d e [1100 v L EEEEIE dal x?

3. Repeat the procedures in step 1 for the Tools toolbar.

SHQOQ Arex &« -0 8 @ M 55 6 | O] &)

4. Repeat the procedures in step 1 for the Draw toolbar.

Drawing= K =) =5 [] - A -
|0 Arial (10~ B J U A~-H. F. =

5. Repeat the procedures in step 1 for the Layout toolbar.

Er
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6.

10.

11.

12.

Click and hold the title bar of the Standard toolbar and drag to the
right side of the table of contents. The toolbar will snap into place
(become docked) along the right edge of the table of contents.

v'TIP: Grab the dotted bar (usually on the left edge or on top
of the toolbar) to move toolbars that are docked. A floating

toolbar can be moved by clicking anywhere on the title bar.

O@.aasﬁo TR TREAR W WA= =R el

Reposition the Tools toolbar.

Reposition the Draw toolbar.

Reposition the Layout toolbar.

Now that you are comfortable moving and docking toolbars, let's set
up the standard interface we are going to use throughout the
course.

Dock the Layout toolbar along the left edge of the data view. Move

all other toolbars back to their original locations. Your interface
should now look similar to the example on the next page.

v'TIP: Double-clicking on a floating toolbar will automatically

anchor it in the Standard toolbar

From the Main menu, click View and check Status Bar. Take note
of its location (at the bottom left corner of the ArcMap interface).
The status bar is useful for getting help about the functions of
buttons. Ensure the status bar is visible.

Move your mouse over any icon/button located on the Tools
toolbar. The name of that icon will be displayed in a callout.
Additionally, a brief description of the function will be displayed in
the Status Bar.

Page 7 of 22 Exercise 1
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9
| v'TIP: For more details on the function of an icon, click the

What's This? button located on the Standard toolbar. Then try
clicking on some icons you wish to get more details from.

13. Repeat the procedures in step 12 for icons on the Standard, Draw
and Layouts toolbars.

Page 8 of 22 Exercise 1
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SECTION 4 - Table of Contents

Like Tool bars, the Table of Contents Window and other windows can be
customized. They can be docked and or toggled into auto hide to un-
clutter the Data View.

_loix|
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D& BB x|° > &- 250w L ESEEREIFE
QAo e -0 8107/ BILN2 8 EIRp
: o |
= Approved_Boundary
O
Maine
Basemap
| ER ”':u'?;:w c K.
=
) Fredericton
] TN e L i
1:1]
A&
£3]
= ﬁamaulm
=
[E] :
] -
i) ‘ L\:_-.l &;}a@) H
=l = Mooshorn NWR
i = Approved_Boundary
7 ¥
T = Maine
2R 27
oele uﬁﬂl T El @ Basemap
Drawing~ W (=) %5 | [~ A - [lg] nal o =8 1 ulA-®- 2 : - F [ Streets
1. Inthe Table of Contents, click on the Auto Hide Pin control (white
push pin on the Title bar). This reduces the Table of Contents
Window to a Tab, depending upon where you have it docked. Click
on the Tab to make the Table of Contents visible again.
2. Click anywhere on the Data View to hide the Table of Contents

window.
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The Table of Contents along with other Windows (Search, Catalog,
Toolbox, Python and Model Builder) can be moved or docked to
other locations within the Data View.

3. Click on the Table of Contents Tab.
4. Click on the Auto Hide Pin. The Pin will switch to a vertical
position. The Table of Contents Window is now ready to be docked

(moved).

5. Grab the Title bar with the mouse Pointer. A Blue box and Targets
will appear on the Data View, indicating where you can dock the

Window.
& Mosowehorn_ TEST.md - fecMaps - Arcinfo _mﬂ
Fle  Edt Wew BSoivaric  Indert Seleton  Geoenosssn)  Cushnoe  Windews e
DRl& Al x| oo b f2ne 7 ) MEEE S - ‘?H
f&di.ﬂ TP L T I W AGTEAY At ™
1o f Convents B A

PP DD EE S DSBS

Dramrg e W )8R ] - A - 0[] M Hie Ss L pld- -0 8

T4 FENO01S Meters &
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6. Drag the blue box to the right, (while holding down the left mouse
button) and hold the mouse pointer over the blue directional
arrow — release. The Table of Contents docks to the left side of the
Data View.

7. Move the Table of Contents back to the left side.
8. Notice the 5 icons at the top of the table of contents labeled: List

By Drawing Order, List By Source, List By Visibility and
Options. What happens when you toggle between these?

v TIP: To make the Auto Hide Pin to re-appear, double click
on the title bar.

9. Click on List By Drawing Order.

@J -PLEASE STOP HERE BEFORE GOING ONTO THE NEXT SECTION- @
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SECTION 5 - Displaying Layers and Creating a Bookmark

4.

5.

:

In the Table of Contents, toggle E—*—“\{

(check/un-check) the Basemap, = == Mooshem MW

. E M Approved_§
Maine and the Approved_ \E_M

Boundary layers off and on.

= B Basemap

E

x
=]

Copy
Remaove
Open Attribute Table

Juoins and Relates

+ ] Etrests

Re-draw (check) all the layers so

|'4-’

Zoom To Layer

they are visible within the Data
View.

Right click on the Approved_Boundary >
Zoom To Layer.

ArcMap zooms down to the map extent of the
Baring and Edmunds units. Notice the Refuge
unit labels appear.

Click on the plus box next to the

Visible Scale Range
Use Symbol Levels
Selection

Label Features

Edit Features

. Convert Labels to Annotation...

Convert Features to Graphics...

Data

* Save As Layer File...

-
L

* Create Layer Package...

Properties...

Approved_Boundary layer.

Notice how the layer’'s legend symbology is now visible, showing
how the layer is represented on the map. Click on the minus box to

hide the legend.

Click on the Zoom tool. Draw a box around the Baring Unit of the

Refuge and zoom down to this boundary.

Page 12 of 22
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% Mooschom_TEST.moed - ArcMap - Arcinfo

=loix]
Fle Edit View Bockmardks Imsert Selechon Geoprocsssing  Customize  Windows  Help
O S IR X0 ok [fET T2 EEE @O t.:,ﬁ
QAf@ki«» 8-8/ 80 /BZIADS DR
e e ~ > 5
EF‘- o2 & *"-.:,F ™ %,/' "
1 & HHWWR . ..:."r : J'-“'“P"r‘I;'r - -, ':\
W i A 3
Hll:_ - _;I
e . i #_,,...,._‘
= & B steets e ——
|; ; A
T |
_,(‘\1
o -
- \'-\" _.-I'.
- “1
| Qa} )
i K
] ] =
il | & s A m ¥
Drewing = W (<) & | (] ~ A - 7= |[g) el = =B 1 Ui'c"'ﬁ"-ﬁ
E35583 45973893 Meters o

6. Go up the Main menu, select Bookmarks> Create Bookmarks.
Name the bookmark Baring_Unit, Click OK.
x|
Bookmark Mame: IBaring_Lln'rtl
0k | Cancel |
7.

Layer.

Go back to the Table of Contents, Right click on Maine> Zoom To

This returns the display to showing the entire State of Maine and

the county boundaries.

8. Return back to Bookmarks > Baring_ Unit.

Page 13 of 22
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What happen?

6. Once again, Right click on Maine > Zoom To Layer.
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SECTION 6 - Data View V.S. Layout View

Within the ArcMap interface, there are actually two main views. One is the
Data View shown above, which allows the user to manipulate the data and
perform analysis. The other is the Layout View. This is where you can
compose a map, including title, legend, and other map elements. You can
also manipulate the data within the Layout View, however it is
recommended to do this while in the Data View.

1. Click on the Layout button circled lower left.

% Moosehorn_TEST.mxd - ArcMap - ArcInfo = IEI |£|
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

ORES L BB x|9 | d- 29007 Hl:Z  EGIEEO 38?2 g
BREMQIiillen F- T N7 B NS EE
[

o o B2 08 B T 1B ) =]

ISE=A Mooshorn NWR
= Approved_Boundary E
[ T
Maine Feig o
=] Basemap E 1
Streets N
£ A,
2 _ -
m A ~ T
[ E @
=
i
I@ 3
i fas
] =
) ]
=
3
] | T Theaggler. 0 L
") 3 _
™
— -
[Ae u 4] B
Drawing'ma ## | 0O- A Arigl jl'll} jﬂ I U/lA-D - 2. o -
10.48 6.86 Inches /Ll

2. Note, while in the Layout view, the data frame and corresponding
layers (checked) are visible within the Table of Contents. The Layout
View and this topic will be reviewed in-depth in Exercise 15.

3. Go to Main Menu> View >Data View.
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4. Experiment with the zoom options on Tools tool bar. Explore the
various layers from different zoom levels.

v'TIP: You can also use the scrolling wheel on the mouse to
zoom in and out.
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SECTION 7- Using the Measure Tool

The ruler icon allows users to measure distance and area within the active
data frame. Measuring units are set after opening the tool.

iy e W-0 85 @7 FL)A A S T E

NS

1. Right Click on the Approved_Boundary layer > Zoom To Layer

2. Click on the Measure tool icon located on the Tools toolbar. Pass
the cursor over each icon to view the description of each tool. By
default the line tool is enabled.

Note that the cursor changes to a framing square with a crosshair

+
"_'EI Measure ﬂ
v a+ | AeDx

:j‘IE Measureme G la-0d o Kilometers

Segment: 41.9‘5{ Area » Meters

Length: 41.990 reters
Centimeters
Millimeters

Mautical Miles
Yards
Feet

v'TIP: If you close the Measure tool and need to reopen it, as
long as the Measure icon is depressed just click anywhere in

the Data View box and the tool will reappear.

3. Click on the Choose Units >Distance>Kilometers. (The unit can
be selected before or after a measurement is taken.)

The default unit of measurement is based on the coordinate system
shown in the Map Units under the General tab in the Data Frame
Properties.
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4. Starting at the Southern tip of the Baring Unit boundary, click the
left mouse button once to begin measuring and move the mouse to
the Northern tip of the Edmunds Unit

v'TIP: To measure a curved line, follow the contour by left-

clicking once at each variation in the line.

5. Double-click the left mouse button to end the measurement.

6. The length of the line segment is displayed in the window in
Kilometers. (The data in the window can be copied and pasted for
use in other applications.)

% Moosehorn_TEST.mxd - ArcMap - ArcInfo

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

0@ d ST
@ Q¢ gratlis X

B

g Line measurement (Planar)
=25 | segment: 14.443504 Kilometers

S Length: 14.443504 Kilometers,
B = Moc
S 4

[ni

H EEEEC 3 02

=10l

TERe="
¥ .“'"‘a:‘ n

L S W

= Maine
=
Basemap

e

=
i)

CEY [EFIEEIEE

Fa+|zv|xv

MHNWR
Baring Unit

Line measurement (Planar)
Seagment: 14443504 Kilometers
Length: 14.443504 Kilometers

Pl
........

MHNWR

Edmunds Unit

643143 4975532 Meters /A
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Quiz 2: How can you measure the length of a winding road using
this tool? Zoom down on the Basemap layer and measure the
length of any road. Choose feet as your measuring unit.
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SECTION 8 - Using Help

1. From the Main Menu> Help > ArcGIS Desktop Help.
(A shortcut to help is pressing F1).

Notice the three tabs: Contents, Favorites, and Search. These give
you several options.

E? ArcGIS 10 Help =3
B fa) ei
Hide aate Home Options Fesource Center
-~
< Cortents | Favoites | Szarch| Welcome to the ArcGIS Help Library '
Tt 15 Help:
* (=11 ArcGIS 10
* g EssfentitalsLlier.abry Welcome to the help library for the ArcGIS system. This help library has been compiled to provide
: @ A:LT:;'[?;;L‘;?: comprehensive documentation for using all aspects of ArcGIS. The goal is to address the needs of a
GIS glossary ¥ number of key audiences:
&3 Copyight information + GIS practitioners who perform all types of GIS and image-based work including mapping, data
g License agreement management, editing, analysis, and geoprocessing.
Acknowledgements r i g
+ Developers who work with ArcGIS using .NET, Java, C++, Web programming APIs, SQL, and so on.
+ Administrators who install and manage the ArcGIS software, database administrators (DBAs) who
direct and manage large DBMS installations, and Web architects whose goal it is to configure and 7

a. Contents - manually search the table of contents for ArcGIS
Desktop Help

b. Favorites - bookmarks commonly used help topics
c. Search — search ArcGIS Desktop Help using key words
2. Click on the Search tab and type “zooming.”
3. Below your query, you will note there are several topics that relate

to zooming. Select the topic under zooming entitled in and out.
ArcMap Help provides information in the window on the right.

Quiz 3: Use ArcGIS Desktop Help to answer the question “How do
you change the name of a Layer?”
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Extra — Extend your GIS skills: Create your own toolbar

Designing your own toolbar gives you access to tools you might find more
useful than the default toolbars. You can select any combination of tools
and name the toolbar. For example, the toolbar created in the following
steps would aid in working with data frames.

1. Onthe Main Menu go to Customize > Custom Mode. You can
also click on the down arrow at the top right of any tool bar to
access the same screen.

Cuskomize, .,

2. The Customize dialog box opens on the Toolbars tab. Click on
New.

3. Forthe Toolbar Name replace “Custom Toolbar 1” with your “first
name” (or whatever descriptive name you'd like) and click OK. The
new toolbar will appear empty and unanchored on the screen, and
the name will temporarily show at the bottom of the Toolbars list
(after closing the box it will be automatically alphabetized).

4. Next, click on the Commands
: : Customize 7| X
tab. In the Categories list L

. oolbars  Commands iars
scroll down and select View. SRR | opions|

Show commands containing:
( Cakegaries: ) Commands,

5. Inthe Commands list click on S staisics Tods ] [ dctivte et DotaFrane. | _
the Activate Next Data Frame Text & Activats Previous Data Frame
icon and drag and drop it into Tookdlttes EE C:* Properties..
your personal tOOIbar I?::l!j?ﬁ?gvﬁ.nalyst Focus Table OF Contents
Liﬁﬁ?”m%?ﬁ?fﬂiﬁft B vLavout view
6. What other commands would Jerionn

Overflow Annokation, ..

be applicable to use with data e SRS AT e |

frames? Drag and pull over Desarption |

several more commands.

Close the dialog box and then Kepbosrd... | Addfromfe... | close |

test the icons in your new
toolbar. Is the new toolbar helpful?
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Notes:
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Discussion/Lecture: What is ArcGIS?

Session Objectives: At the conclusion of this session, you will be able to:

e Describe ArcGIS software

¢ |dentify ESRI and locate their site on the web

¢ |dentify alternative GIS software manufacturers

e Explain the difference between ArcView, ArcEdit and Arcinfo

e Distinguish between ArcMap, ArcToolbox and ArcCatalog

Page 1 of 2 What is ArcGIS
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Materials created by:

Revised: April 2011 by Mark Richardson and Christopher Bryant
Notes: ArcMap 10
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Notes:
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Notes:
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Discussion/Lecture: Vector File Formats Overview

Session Objectives: At the conclusion of this session, you will be able to:

¢ Identify ESRI vector file formats

e Define and identify shapefiles

e Define and identify 3 types of geodatabases
¢ |dentify the components of a geodatabase

o Cite the benefits of using a geodatabase

Page 1 of 6 File Formats
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Materials created by:
Revised: January 2011 by Eric Kelchlin
Notes: ArcMap 10
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Exercise 2: ArcCatalog 10 and Catalog Window

Session Objectives: At the conclusion of this session, you will be able to:

e Define and utilize ArcCatalog and Catalog Window
e Make a folder connection

¢ View Data Sources/Files within ArcCatalog and ArcCatalog
Window

Page 1 of 15 Exercise 2
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Materials created by: Todd Sutherland, Mark Richardson and Karen Klinger
Revised: February, 2012 by Mark Richardson
Notes: ArcMap 10.0 Service Pack 1
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SECTION 1 — Opening ArcCatalog 10

What is ArcCatalog10? ArcCatalog is a stand alone program which allows
the user to manage and preview geographic data files on the computer’s
hard drive or network. With ArcCatalogl10 you can create folder
connections, view data sets, create new file types, and create metadata on
individual layers.

1. Click on Start on the Windows task bar> Programs > ArcGIS >
ArcCatalog 10
This launches the ArcCatalog 10 program. Two main dialog windows
appear. The left window shows the catalog tree or the directory structure
on your computer’s hard drive. The right window displays the contents
of the hard drive or the contents of the folder. ArcCatalog functions very
much like Windows Explorer.
Main +1 ArcCatalog - Arcinfo - D:ACSP7100 =3
Menu —p File Edit View Go Geoprocessing Customize  Windows  Help
Standard —> R /E2 & BB x B EEEER QIEERE 3 A QN Qe 0
Toolbar Location: |D:\CSP7100 ji
Catalog Tree Contents | P‘e“iewl Descriptionl
=1 E3 Folder Connections — [ Tope I
=Wl CSPF100 5 Logos Fg Eer
B3 Logos [ Monzeham Folder
v B9 Moosehom Ed5eale Folder
pd & Scsle Eusa Fald
£ usa - o
Catalog 3 S mdb L4 PSS mdb Perzonal Geodatabaze
Tree & Tookhoxes

3 Databasze Servers

£3l Database Connections
E@] GIS Servers

@ Coordinate Spstems

Folder Connection [D:\CSPF100] selected

Contents/Preview/Description
Window
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2. Navigate to the Main menu and select Customize and then
ArcCatalog Options.

3. Select the General tab and uncheck the [Hide file extensions]
option and Click OK. Note what this option does.

ArcCatalog Options 7| ] I

@- T_I,Jpesl Contentsl Eonneclionsl Metadatal Tablesl Hastell Cab I

‘What kop level entries da you want the Catalog to conkain?

[_[Coordinate Systems

Database Connections

Database Servers

Folder Connections {akways shown)
IS Servers

Toolboxes

™ Hide file extensions
R0 Task used location when ArcCatalog skarts up,

QK I Cancel | S i I

Uncheck this option if you would prefer to see extensions for the
data and file types shown in the catalog. By default extensions
are hidden, so a shapefile called states will just appear as states
in the catalog. This helps to make the catalog listings less
cluttered and easier to understand.

Users may prefer to see extensions. For example, a shapefile
called states will appear as states.shp in the catalog. For some
data types, such as raster data, the file extension can be useful
in enabling advanced users to distinguish quickly between
different file types.
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SECTION 2 - Establishing a Folder Connection

To view the contents of a computer drive (D:\) or see the data files within a
folder using ArcCatalog you need to create a folder connection.

1.

If the Catalog Tree Window is not visible. Click on the Catalog Tree
Window button located on the Standard Tool bar.

Click the Connect To Folder icon located on the Standard toolbar.

Nt N

In the Connect To Folder navigate to My computer>D:\>CSP7100

Depending on your workstation setup, the drive location is the
location where the datasets reside. This could be C:\, E:\, D:\, S\,
etc.

Click OK.

Note a connection to D:\CSP7100 is created near the top of the
catalog tree under Folder Connections.

Connect to Folder

hoose the folder to which wou want to connect:

I Moosehom
) Seale

=) UsSa -
1] | v
Falder: | DHCSPF100

Make Mew Folder | Ok I Cancel |
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SECTION 3- Exploring the Catalog Tree
1. Ensure the Contents tab is selected.
2. Inthe Catalog Tree Window, click on the plus symbol to the left of

the D:\CSP7100 to expand the directory. All of the subfolders
appear in the Contents window.

,.rrT AucCatalog - Arclnfo - D:ACSP7100

File Edit Wiew Go Geoprocessing Customize ‘Windows  Help
eleE BB x BEEEQEERNO TN €2 0y

* Location: |D:\ESP?1 an

Catalog Tree Contents | eviewl Descriptionl
=l &4 Folder Connectior

_ ame | Tupe |
= £ D:ACSP7100 5 Logos Foider
E Mongeharn Falder
Scal Fold
£ Scale B Scals o
£5 Usa Eusa Folder
13 Fw'S.mdb Perzonal Geodatabaze

13 PwS.mdb
ﬁ Toolboxes
3 Database Servers
£3l Databaze Connections
@ GIS Servers
{5l Coordinate Systems

v'TIP: Double-clicking on the folder in the Catalog Tree also

displays the folder’s contents in the tree and in the Contents
window.

3. Inthe Catalog Tree click on the USA folder.

4. A thumbnail of the polygon icon is presented and the file type is
specified. (You may have to click the preview tab first, and then go
back to the Contents tab to see the thumbnail).
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‘;T ArcCatalog - Arcinfo - D-ACSP7100%US5A

File Edit Yiew Go Windows  Help

olevm BB x HEER QBEERD

Geoproceszing  Customize

R8N0+ 0 g

Location: ID:'\ESF’?‘I [N

g

Catalog Tree

Contents |Preview| Descriptionl
El 5 Folder Connections

| Tupe |

=l £ DACSPTI00 S ——
= )
5 Logos < B states shp

3 Moosehom

o T
B states.shp
- ] c

Toolboxes

3 Database Servers

@ Database Connections
B GIS Servers

Gl Coordinate Systems

Shapefile

Falder selected

5. Select the states.shp file in the catalog tree. Click the Preview tab.
This layer is presented in the catalog display area. You can interact

with the layer while in preview mode.

‘,'T ArcCatalog - Arcinfo - D:ACSP7100%USA\states. shp

File Edt ‘“iew Go [Geoproceszing Customize  “Windows

4 ELEE R EB X = £

Help

A e = S - I

Location; |D:'\CSF‘?1 00WUSahstates, shp

g

Catalog Tree

=l E3 Folder Connections

Ennter(s Preview | )escription I

Bl £ D:ACSP7I00
£ Logos
£ Moozehom
£ Scale
= B usa e
=] states.shp
L3 Fw5.mdb
@ Toolboxes
3 Database Servers
@ Databasze Connections
B3 GIS Servers
(5l Coordinate Systems -

T
[+

Preview: Geography

Shapefile selected
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10.

11.

Geography - X
Use the Identify tool ||@|L'l 10| ¢ q!\ﬂ/;g’? \ and click on your

favorite state. When you are finished viewing the attributes, close
the Identify Results dialog.

- (E
Now utilize the pan and zoom tools ,

|  cugrap:"

are located on the same toolbar as the Identify tool (Geography
toolbar). Become familiar with moving around the catalog display to

preview your layer.

At the bottom of the catalog display, click on the dropdown arrow
and change the preview display from Geography to Table.

;T ArcCatalog - Arcinfo - D:ACSP7100MUSAVstates. shp

File Edit “iew Go Geoprocessing

= B 3-8 ===
& Eh 8| BB x| as EEE

Customize  Windows

5 AR 3:'“!'7‘_. E G ¥

Help

which

I [=1

Lacation: [D:ACSP71004USANstates. shp e j‘_.
Latalog Tres Conten€ Preview ) Description |
E E3 Folder Connections ~
= 9 DACSPT00 : Fi at IShape - STATE_HAME : SSTME_HPS _ SUB_ ;I
olygon v il acific
g rlzdoog;:ehom 1 |Palygon Wzzhington 53 Pacific
2 |Palygon Mortans 30 Mountain
£ Soale 3 |Polygon Mz 23 Mesy England
= B usa & [Polygon Morth Dakota £ Vet North ©
N (ED statesshp 5 |Palygan South Dakota 45 west Morth ©
L3 Pw'S.mdb E [Palygon Wiharming 56 Mourntain
& Tooboves 7 [Polygon Wisconsin 55 East Morth Ce
@ Databasze Servers g |Polygon lebsha 16 Mourtain
EE Database Connections 9 |Palygon Warmant 50 Mesw England
Ej] GIS Servers P |‘“ P : o ﬁ_l
£ Coordinate Systems EETT 1 e I:| (of 51)
-’Q_ e
< Preview: ITabIe )
———— e

Shapefile selected

You are now presented with the entire database or table associated

with the states shapefile. Examine the database and take note of

the information available for each state.

Change the preview back to Geography.

Close out Arc Catalog.

Note - Click on the Launch ArcMap button located on the
Standard Tool bar if ArcMap is not open.
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SECTION 4 - Examining files using ArcCatalog Window (ACW)

What is ArcCatalog Window? ArcCatalog Window is a new feature in
ArcMap 10 which allows users a convenient way to view the catalog tree
without launching ArcCatalog. ArcCatalog Window has the same basic
functions as Catalog but not as many options.

1. In Arcmap, Click on the Catalog Window located on the Standard
Tool Bar.

2. Click on Show Next View button.

G- &g E - e
Lacation: |£] D:\CSP7100 =l
= Bl Home - CSP7100Maozeharm M arne

B3 poan ELogos

E3 Shapefiles E Moosehom

W] b oozehorn. gdb E5cale

Ex Bl Eusa

Ex4.6.xls.xml 3PS mdb

i3 Habitat. png
Q| Moosehorn_mxd
= Ed Folder Connections
Sl CSP7100
ﬁ Toolboxes
7 Database Servers
E@ D atabaze Connections

@ GIS Servers
1] | ]

3. Expand the Home Folder located at top of the Catalog Tree. Four
folders appear in the Contents Window: Logos, Moosehorn, Scale,
and USA. There is also a FWS Geodatabase.

Note, by default the Catalog Tree Window automatically shows the
“Home” folder. The Home folder displays the directory structure
depending upon what .mxd you have open. In this case, it is
CSP7100\Moosehorn.
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4. Double Click on the title bar of the Catalog Window. The window

will dock onto the Data View. A white push pin appears on the right
end of the title bar.

5. Click on the push pin. The window minimizes as a Tab.

% Moosehorn.mxd - ArcMap - Arcinfo

File Edit ‘iew Bookmarks Insert  Selection  Geoproceszing  Customize  ‘Windows  Help

W=

BRAMNQIFRil @ K- T k@ 7 E MRS S

G

R R RS —RA = Y-

B X |9 o|b- |1:su,unu

B &

IS[=] 3

Hx EEEE 0

El = State of Maine | Location: IEI [eyC5P7L00 ]

= SashlngtonCount}l = B3] Home - CSP71004M400seham Mame
= i ) 5 poag ELoges

Dalne_counnes E5 Shapsfies EdMoosehom

. (| Moosehaorn. gdb Hscale

=] Maine_B oundary % B uls Eusa

= EX.6.uls. vl L3 FwS.mdb

Z2 Habitat pn
E = Moosehorn NWH Q Muuseaugm mid
=l E& Folder Connections
£ DACSPFI00
E O woodeock_TL = B Tookoses
O g denck NL 03 Database Servers
o
O “;DD CDC”— i [3 Database Connections
+ streams_flowlines
- GIS Servers

= O Trails e
=] Inactive_RR

—+
= M Poards =l 1] | *

oa|

N

6. Click on the Catalog Tab and again on the Push Pin to un-dock the

window.

7. Click on the Folders Connection >(Just under the Home folder)
D:|CSP7100>Moosehorn. Two folders appear in the Contents
window: DOQQ and Shapefiles. There is also a Moosehorn
Geodatabase and the Moosehorn.mxd.
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G- oy @ e

Location: IEI Moosehorn j
= Home - C5P71000 M oozehom &1 | Mame | Type
3 0oao Ex B.xlz Excel File
£ Shapefiles a Moozehorm.gdb File Gendatabaze
3 Moosehom.gdb EIpoon Folder
B B.xls 5 Shapefiles Folder
@ B B.ls.wml Mon&ehorn.mxd Map Dacurient
£ Habitat.png ﬁHabitat.png Fiaster Datazet
ﬁ ST ORI @ B3 B.ulz.wml #ML Docurment
< 5 Folder Connections
£ DACSPFI00
C_| Logos
(&g 1 oozehom
[ Seale
£ usa
L3 Fws.mdb
Toolbores
07 Database Servers
3l Database Connections i
@ GIS Servers ;I <| | ﬂ

8. Click on the Moosehorn.mxd.

A. What is a (.mxd) file?

v'TIP: Use the handouts found at the end of this tab to locate a

definition or use Help.

@ -PLEASE STOP HERE BEFORE GOING ONTO THE NEXT SECTION- @
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SECTION 5 - Viewing Shapefiles and Geodatabases in ACW

1. Double Click on the Shapefiles folder in the Contents Window

panel.

B. What is a shapefile?

;T' ArcCatalog - ArcInfo - D:\CSP7100\Moosehorn\Shapefiles

File Edit WView Go

Geoprocessing

& | £ &5 @Lﬂx EEEE

Customize  Windows Help

= oLl

Location: ID MNCSP7100MMoosehom Shapefiles

ENEsNE] —I
Bl £5 Folder Connections
= 8o
Bl £ csp7100
£ Logos
= E3 Moosehorn

EX.B.xls
@ EX. 6. xls.xml
## Habitat.pna
@] Moosehorn.mxd

s

Contents | Preview I scription I

Emshbwcs.shp

[~ mshbwen.shp

[~ mshbwd.shp

[~ mshbtrn.shp
@mshbsnl.shp
@mshbcnv.shp
@mshbbnd}uly.shp
Emshbbnd.shp
@Management Units.shp
@maine.shp

= inactiverr.shp

I

C. List the number of geographic feature types (Polygon, Point and

Line) contained in the Shapefiles folder

# Polygon files ?
# Point files ?
# Line files ?

D. What icons are used to identify Polygons, Points and Lines?

2. Double-click on the Moosehorn.gdb in the catalog tree.
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Catalog x|
- ol @B aE

Location: ILj Moosehorn,gdb / \\ j

=] @ Harne - CSP71000 oozeham Marme \ | Type

B3 pona 'ﬁ Biological_D ata File Geodatabase Featu
£ Shapefiles 'ﬁ Cadastral File Geodatabaze Featu
W] Maoozehorn. gdb 'ﬁ Hydralagy File Geodatabaze Featu
Ex.B.xle 'ﬁ‘ Landcowver File Geodatabaze Featu

Ei.B.sls.sml 'ﬁ Soilz File Geodatabaze Featu
3 Habitat. prig @ Trangportation File Geodatabaze Featu

| Moosehom.mxd #orG File Geodatabase Raste

= E4 Folder Cormections Suwe_l,J_Loc:ations
=l £33 D:ACSPT100
£ Lagos
B B Moosehom
£ poag
£ Shapefiles
Lj 1I:II:IZEZthI:I"'I.gljtl
Ex.B.xlz
36 s, sl
3 Habitat. prig

@] Moosehomn.mxd || | 4] |

File Geodatabaze T able

E. What is a .gdb?

F. How many Feature Datasets are there under Moosehorn.gdb?

3. Click on the plus symbol to the left of Biological Data (Feature
Dataset).

G. List and identify the Feature Classes under:

Biological _Data

Cadastral

Landcover

Soils

Page 13 of 15 Exercise 2



GIS Introduction — CSP7100
U.S. Fish & Wildlife Service

2012
National Conservation Training Center

Transportation
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Notes:
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Shapefile Definitions - From the ESRI GIS online Dictionary:
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.

http://support.esri.com/index.cfim?fa=knowledgebase.qgisDictionary.gateway

Overview:

The Shapefile format was developed by ESRI in the 1990’s. At
minimum the .dbf .shp & .shx files are needed to display data and
attributes in ArcGIS.

. Shapefile (.shp) - holds the actual vertices.

. Shapefile database files (.dbf) - holds the attributes in xBase
(dBase) format.

. Shapefile index files (.shx) - holds index data pointing to the
structures in .shp

. And sometimes by auxiliary files that store the spatial index of
the features (.sbn & .sbx).

http://ioc.unesco.org/oceanteacher/resourcekit/M3/Formats/Integrated/SHP/shp.htm
http://shapelib.maptools.org/

http://coastwatch.noaa.gov/cw_form shp.html
http://exchange.manifold.net/manifold/manuals/5 userman/mfd50Export Drawing SHP
Shapefiles.htm



http://support.esri.com/index.cfm?fa=knowledgebase.gisDictionary.gateway
http://ioc.unesco.org/oceanteacher/resourcekit/M3/Formats/Integrated/SHP/shp.htm
http://shapelib.maptools.org/
http://coastwatch.noaa.gov/cw_form_shp.html
http://exchange.manifold.net/manifold/manuals/5_userman/mfd50Export_Drawing__SHP_Shapefiles.htm
http://exchange.manifold.net/manifold/manuals/5_userman/mfd50Export_Drawing__SHP_Shapefiles.htm

Summarized from the ESRI Shapefile Whitepaper:

http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf

Shapefile Technical Description

An ESRI shapefile consists of a main file, an index file, and a
dBASE table. The main file is a direct access, variable-record-
length file in which each record describes a shape with a list of
its vertices. In the index file, each record contains the offset of
the corresponding main file record from the beginning of the
main file. The dBASE table contains feature attributes with one
record per feature. The one-to-one relationship between
geometry and attributes is based on record number. Attribute
records in the dBASE file must be in the same order as records
in the main file.

Naming Conventions

All file names adhere to the 8.3 naming convention. The main
file, the index file, and the dBASE file have the same prefix. The
prefix must start with an alphanumeric character (a—Z, 0-9)][lt is
better to start the file name with a letter, because of some
ArcGIS extensions] , followed by zero or up to seven characters
(a—Z, 0-9, , -). The suffix for the main file is .shp. The suffix for
the index file is .shx. The suffix for the dBASE table is .dbf. All
letters in a file name are in lower case on operating systems
with case sensitive file names.

Main file: nctc_boundary.shp

Shapefile record contents consist of a shape type followed by
the geometric data for the shape. The length of the record
contents depends on the number of parts and vertices in a
shape. For each shape type, we first describe the shape and
then its mapping to record contents on disk.


http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf

Index file: nctc_boundary.shx

The index file is identical in organization to the main file. The
I'th record in the index file stores the offset and content length
for the I'th record in the main file.

dBASE table: nctc_boundary.dbf

The dBASE file (.dbf) contains any desired feature attributes or
attribute keys to which other tables can be joined. Its format is a
standard DBF file used by many table-based applications in
Windows™ and DOS. Any set of fields can be present in the
table. There are three requirements, as follows:
o The table must contain one record per shape feature.
o The record order must be the same as the order of shape
features in the main (*.shp) file.
o The year value in the dBASE header must be the year since
1900.

eXtensible Markup Language: nctc_boundary.shp.xml

Files with the extensions .shp.xml contain the metadata
associated with the Shapefile. This file can be opened with
notepad but is best viewed and edited using the Metadata tools
in ArcGIS. This file is automatically created the first time you
edit metadata for a Shapefile.

Projection file: nctc_boundary.prj

The extension .prj is a text file that contains the projection
information for a shapefile. It is human readable and can be
opened with most text editors. Note: this is the same extension
that was used for older ESRI software, but it is not the same file
format.



Map Document Definitions - From the ESRI GIS online Dictionary:
Map document:

In ArcMap, the file that contains one map, its layout, and its
associated layers, tables, charts, and reports. Map documents can
be printed or embedded in other documents. Map document files
have a .mxd extension.

http://support.esri.com/index.cfim?fa=knowledgebase.qgisDictionary.gateway

Overview:

Map documents (.mxd files) are compound files. The
information describing the map, layout, and any embedded objects
saved in the map is organized into units called storages and streams.
In general terms, map documents save a snapshot of your current
working environment in ArcMap:

e The paths to all of the data you have loaded into your Table of
Contents

All formatting and Symbology options you have selected
Annotations

Extension toggle state (on/off)

Extension options & working environment

Toolbar toggle state and placement

Data Frame properties

Map Document Properties (use relative paths)

To keep .mxd file size down occasionally use “Save As”
instead of “Save”

http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=20872



http://support.esri.com/index.cfm?fa=knowledgebase.gisDictionary.gateway
http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=20872

Geodatabase — Form the ESRI GIS online Dictionary:

Geodatabase:

A collection of geographic datasets for use by ArcGIS. There are various types of
geographic datasets, including feature classes, attribute tables, raster datasets, network
datasets

http://support.esri.com/index.cfm?fa=knowledgebase.gisDictionary.search&searchTerm=geodatabase

Geodatabase data model:

The schema for the various geographic datasets and tables in an instance of a
geodatabase. The schema defines the GIS objects, rules, and relationships

Geodatabase feature dataset:

In a geodatabase, a collection of feature classes stored together so they can participate in
topological relationships with one another. All the feature classes in a feature dataset must
share the same spatial reference; that is, they must have the same coordinate system and
their features must fall within a common geographic area. Feature classes with different
geometry types may be stored in a feature dataset. In ArcGIS, feature classes that
participate in a geometric network.

Overview:

The geodatabase provides a framework for geographic information and supports
topologically integrated feature classes. These datasets are stored, analyzed, and queried
as layers similar to the coverage and shapefile models. The geodatabase also extends
these models with support for complex networks, topologies, relationships among feature
classes, and other object-oriented elements. This framework can be used to define and
work with a wide variety of different user- or application-specific models.

The geodatabase supports both vector and raster data. Entities are represented as objects
with properties, behavior, and relationships. Support for a variety of different geographic
object types is built into the system. These object types include simple objects, geographic
features, network features, annotation features, and other more specialized feature types.
The model allows you to define relationships between objects and rules for maintaining
referential and topological integrity between objects.



Designing the geodatabase:

How data is stored in the database, the applications that access it, and the client and
server hardware configurations are all key factors to a successful multiuser geographic
information system (GIS). Setting up a single-user system involves fewer considerations. In
both cases, though, successfully implementing a GIS starts with a good data model design.
Designing a geodatabase requires planning and revision until you reach a design that
meets your requirements. You can either start with an existing geodatabase design or
design your own from scratch. Once you have a design, you can create the geodatabase
and its schema by creating new database items with ArcCatalog, importing existing data,
using Unified Modeling Language (UML) and Computer-Aided Software Engineering
(CASE) tools, or a combination of these.

Creating and managing the geodatabase:

The main tools you will use to create and edit geodatabases are found in ArcCatalog and
ArcMap. ArcCatalog has various tools for creating and modifying your geodatabase
schema and ArcMap has tools for analyzing and editing the contents of your geodatabase.
Using ArcCatalog, you can establish relationships between objects in different object
classes, connectivity rules for geometric networks, and topological rules for features in
topologies. You can continue to use the geodatabase management tools in ArcCatalog to
refine or extend a geodatabase once it has been designed and implemented



ArcIinfo Coverage from the ESRI support center: Online.

Coverage:
1. A digital version of a map forming the basic unit of vector data storage in Arcinfo.
Coverages stores geographic features as primary features (such as arcs, nodes, polygons,
and label points) and secondary features (such as tics, map extent, links, and annotation).
Associated feature attribute tables describe and store attributes of the geographic features.
2. A set of thematically associated data considered as a unit. A coverage usually
represents a single theme such as soils, streams, roads, or land use.

Arcinfo Coverage:

A single EOO file describes a complete Arcinfo coverage. The file itself is actually an
archive of several smaller files, referred to here as subfiles. Some of these subfiles have
fixed names which do not vary from coverage to coverage, and follow a predefined data
format. These are referred to as the standard subfiles. The remaining subfiles contained
within an EQO are info files. These files may contain user-defined attributes, and have
names which vary from coverage to coverage.

Geometry Composition

There are essentially four types of geometry defined in EQO files:
« arcs (lines)

* points

* polygons

* text

The geometries are formed by forming relations between certain standard subfiles and
certain info files.
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Discussion/Lecture: Datums, Map Projections and
Coordinates

Session Objectives: At the conclusion of this session, you will be able to:

Describe a Geodetic Datum

Describe and identify various map projections

Differentiate coordinate systems

Define UTM coordinates
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Materials created by: Mark Richardson

Revised: April 2008 by Mark Richardson and Christopher Bryant
Notes: ArcMap 10
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Notes:
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a USGS

science for a changing world

The Universal Transverse Mercator (UTM)
Grid

Fact Sheet 077-01 (August 2001)

[l Map Projections Il Grids || The Universal Transverse Mercator Grid ||
[l Determining a UTM Grid Value for a Map Point || Information ||

Map Projections

The most convenient way to identify points on the curved surface of the Earth is with a system of reference
lines called parallels of latitude and meridians of longitude. On some maps, the meridians and parallels
appear as straight lines. On most modern maps, however, the meridians and parallels appear as curved lines.
These differences are due to the mathematical treatment required to portray a curved surface on a flat surface
so that important properties of the map (such as distance and areal accuracy) are shown with minimum
distortion. The system used to portray a part of the round Earth on a flat surface is called a map projection.

[l Top Il Main Table of Contents ||

Grids

To simplify the use of maps and to avoid the inconvenience of pinpointing locations on curved reference
lines, cartographers superimpose on the map a rectangular grid consisting of two sets of straight, parallel
lines, uniformly spaced, each set perpendicular to the other. This grid is designed so that any point on the
map can be designated by its latitude and longitude or by its grid coordinates, and a reference in one system
can be converted into a reference in another system. Such grids are usually identified by the name of the
particular projection for which they are designed.

The Universal Transverse Mercator Grid
126 _121] 114 108 102 96 =1 ] B4 T8 T2 [+

The National Imagery and Mapping Agency
(NIMA) (formerly the Defense Mapping
Agency) adopted a special grid for military use
throughout the world called the Universal
Transverse Mercator (UTM) grid. In this grid,
the world is divided into 60 north-south zones,
each covering a strip 6° wide in longitude.
These zones are numbered consecutively
beginning with Zone 1, between 180° and 174°
west longitude, and progressing eastward to
Zone 60, between 174° and 180° east

1/11/2005 5:00 PM
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longitude. Thus, the conterminous 48 States
are covered by 10 zones, from Zone 10 on the
west coast through Zone 19 in New England
(fig. 1). In each zone, coordinates are
measured north and east in meters. (One meter
equals 39.37 inches, or slightly more than 1
Figure 1. The Universal Transverse Mercator grid that yard.) The northing values are measured
covers the conterminous 48 United States comprises 10 continuously from zero at the Equator, in a
zones—from Zone 10 on the west coast through Zone 19 in northerly direction. To avoid negative numbers
New England. . !
for locations south of the Equator, NIMA's
cartographers assigned the Equator an
arbitrary false northing value of 10,000,000 meters. A central meridian through the middle of each 6° zone is
assigned an easting value of 500,000 meters. Grid values to the west of this central meridian are less than
500,000; to the east, more than 500,000.

Virtually all NIMA-produced topographic maps and many aeronautical charts show the UTM grid lines.

[l Top Il Main Table of Contents ||

Determining a UTM Grid Value for a Map Point

The UTM grid is shown on all quadrangle
maps prepared by the U.S. Geological Survey
(USGS). On 7.5-minute quadrangle maps
(1:24,000 and 1:25,000 scale) and 15-minute
quadrangle maps (1:50,000, 1:62,500, and
standard-edition 1:63,360 scales), the UTM
grid lines are indicated at intervals of 1,000
meters, either by blue ticks in the margins of
the map or with full grid lines. The

Bast— = p

4378

Honh ——=
g

8
= = 1,000-meter value of the ticks is shown for
- 50 X every tick or grid line. In addition, the actual
?gu 0 meter value is shown for ticks nearest the
: ¥ ¥ . southeast and northwest corners of the map.
? Provisional maps at 1:63,360 scale show full
1p00m UTM grids at 5,000-meter intervals.

e
4275

= TS P P o e = To use the UTM grid, you can place a

A transparent grid overlay on the map to
subdivide the grid, or you can draw lines on
the map connecting corresponding ticks on

Figure 2. The grid value of line A-A is 357,000 meters east. opposite edges. The distances can be
The grid value of line B-B is 4,276,000 meters north. Point P measured in meters at the map scale between
is 800 meters east and 750 meters north of the grid lines; any map point and the nearest grid lines to

therefore, the grid coordinates of point P are north 4,276,750

and east 357,800. the south and west. The northing of the point

is the value of the nearest grid line south of it
plus its distance north of that line; its easting
is the value of the nearest grid line west of it plus its distance east of that line (see fig. 2).
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On maps at 1:100,000 and 1:250,000 scale, a full UTM grid is shown at intervals of 10,000 meters and is
numbered and used in the same way.

Information

For information on USGS products and services, call 1-888-ASK-USGS, or visit the general interest
publications Web site on mapping, geography, and related topics at erg.usgs.gov/isb/pubs/pubslists/.

For additional information, visit the ask.usgs.gov Web site or the USGS home page at www.usgs.gov.

| Top | Main Table of Contents | Mapping Publications | Eastern Region Geography | Geography Home |

This document has undergone official review and approval for publications established by the National
Mapping Discipline, U.S. Geological Survey. Some figures have been modified or added to improve the
scientific visualization of information.

U.S. Department of the Interior — U.S. Geological Survey — 509 National Center, Reston, VA 20192, USA

URL: http:// erg.usgs.gov /isb/pubs/factsheets/fs07701.html — Page Maintainer: USGS Eastern Region Geography
For information on the USGS or USGS products contact: ask @usgs.gov

For comments or suggestions on this page please use the ERG feedback form

Last modified: 10:16:41 Fri 20 Feb 2004 — USGS Privacy Policy and Disclaimers — Accessibility
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Exercise 3: Changing Map Projections

Session Objectives: At the conclusion of this session, you will be able to:

Define Data Frames

Change the Coordinate display in the Status Bar

Change Map Projections

Create Coordinate Favorites
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Materials created by: Khemarith So, Karen Klinger, Christopher Bryant and Mark Richardson
Revised: August, 2012 by Mark Richardson
Notes: ArcMap 10, Service Pack 4
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What is a Data Frame?

A data frame is a data element in the Table of Contents which contains the
map layers. The data frame properties (map projection, coordinate system
and datum) determine how the layers will be displayed or projected in the
Data View. Individual maps (.mxd) can have one or multiple data frames.
Data frames are analogous to chapters in a book or atlas. As a result,
multiple data frames can allow the user to view the same layer in entirely
different map projections.

SECTION 1- Viewing the current Map Projection

1. Go up to the Main menu>View> and ensure the Status Bar is
checked

2. Right Click Maine data layer>Zoom To Layer .
3. Right Click on the MHNWR data frame>Properties .

4. Click on the Coordinate System tab.

Table Of Contents #
Data Frame Properties = = =
| Feature Cache I Annotation G j= 5 Frame 0=
General I Data Frame Lirmiratis
; _Boundary
Current coordinate system: i
= Maine
NAD_1983_UUTM_Zone_19N A Cle
Projection: Transverse_Mercator Da.ta. Frame
False_Easting: 500000.000000
False_Northing: 0.000000 = Basemap
Central_Meridian: -63.000000 Streets
Scale_Factor: 0.999600
Latitude_Of_Origin: 0.000000
Linear Unit: Meter
GCS_Morth_American_1983
Datum: D_North_American_1983
L
Ll ¥ Transforr
Select a coordinate system:
R Em}Favorites Modi
B3 Predefined
EI Layers —
------ 3 <custom>
e
Add To Favorites |
Remove From Favorites |

lTl Canesl Apply
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v'TIP: Other ways to activate the data frame are to select the
data frame in the Table of Contents and press F11 or hold down

Alt and click on the data frame.

A. What is the current Coordinate system and Datum?

Coordinate System

Datum

5. Click Cancel to close the Data Frame Properties Window.

6. Move the mouse pointer over the Data View and observe how the
coordinate values (Northing and Easting) change in the Status Bar
as you move the mouse pointer.

7. Now, move the mouse point over the MHNWR Baring Unit
(approximate center ) and over Augusta, ME. Record their
approximate UTM Coordinates values below:

_ioix]
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
WECERY - DG s A =11 L=l
BQMQilles -0 K@ ;’lmlﬂ:ﬁﬁllﬂ
Table Of Contents: =, 7 . [ -
| S . 1 ; .i&salmfi’yml b ol ’ 7 J
2 : LN 'j‘( y LN Ve i 4
Approved_Boundary ] S EW. !
=] Maine X & > | 4/
o Québect, | BRUNSWICK
|l |l
=] Basemap =7 \'.
Streets :‘:: 5/, \;
Ehzg

TEEL MEEIEEIFEELLE

UTM Coordinates

£

i Drawing~ K (=) & 0 - A ~ = |[l] Al zlo =zl B 1 ur BTN
625272 4995995 Meters /Ll

\_/
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B. Baring Unit - Easting Northing

C. Augusta, ME - Easting Northing

v'TIP: The number of decimal places can be changed and
commas can be added in the coordinate display at the

bottom status bar. Go to Customize in the standard
toolbar > ArcMap Options > Data View >Coordinates
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SECTION 2- Changing the Coordinate Display

Data frames have a set of properties that define their characteristics,
including how coordinates units (UTM, DMS or SPCS) are displayed on the
Status Bar within the Data View.

1. Right Click on the MHNWR data frame>Properties.

2. Click on the General tab.

Data Frame Properties ﬂﬂ
Feature Cache Annotation Groups I BExtent Indicators | Frame I Size and Position I
General | Qatz Frame |  Coordinate System | lumination |  Giids
Mame: NWER.
Descripti
=l
|
Credits:
~Units
Map: I"'e:e-'s j
—— oo e =
Tip: See Customize > ArcMap Options > Data View tab for
additional options for displaying coordinates in the status
bar

Reference Scale: I <Mone j

Rotation: I 0

Label Engine: IESRI Standard Label Engine ﬂ

[V Simulate layer transparency in legends

ok | Cancel | pply |

3. Under Units, note the Display is set to Meters and the Map (grayed
out) is set to Meters as well. Why?

4. Change the Display to Degrees Minutes and Seconds (DMS).
5. Click OK.

6. Mouse over the Data View again, notice how the Status Bar displays
in DMS instead of UTM coordinates

D. What are the approximate coordinate values for the Baring
Unit in DMS?

Degree Minutes_ Seconds
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7. Double click on MHNWR data frame and change the display back to
Meters in the Data Frame Properties Window.

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 3 - Changing the Coordinate System

1.

2.

6.

Un-check the Basemap and Approved_Boudary layers.
Right Click on Maine>Zoom To Layer .

Double-click on the MHNWR data frame to open up the Data Frame
Properties window.

Click on the Coordinate System tab.

In the Select Coordinate System dialog box navigate to Predefined
> Projected Coordinate Systems>Continental> North America

Data Frame Properties ll il

Feature Cache I Annotation Groups Extent Indicators I Frame I Size and Position I
General I Data Frame Coordinate System llumination I Grids
Current coordinate system:

MNorth_smerica_Lambert_Conformal_Conic ﬂ Clear |
Projection: Lambert_Conformal_Conic
False_Easting: 0.000000
False_Morthing: 0.000000
Central_Meridian: -96.000000
Standard_Parallel_1: 20.000000
Standard_Parallel_2: 60.000000
Latitude_Of Crigin: 40.000000
Linear Unit: Meter

GCS_Morth_American_1933

Datum: D_Morth_American_1983 —
ﬂ » Transformations... |
Select a coordinate system:

i3 Canada Albers Equal Area Conic ;I Modify... |
13 Canada Lambert Conformal Conic

1 Hawaii Albers Equal Area Conic

-3 NAD 1983 CSRS Canada Atlas Lambert
-5 MAD 1983 Canada Atlas Lambert

7} NAD 1983 Great Lakes Basin Albers — - |
1 MAD 1983 Great Lakes and St, Lawrence Alb

-4 Morth America Albers Equal Area Conic Add To Favorites |
1 Morth America Equidistant Conic
#¥Morth America Lambert Conformal Conic
-1 US Mational Atlas Equal Area -

Import... |

Remoyve From Favorites |

Scroll down the list and select >North American Lambert
Conformal Conic
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7. Click OK.

The State of Maine is now being (temporarily) displayed in the North
American Lambert Conformal Conic map projection.

E. What changes in the map display did you observe?

_oix
File Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help
NBES LBB x| & [FFFm 3 EEE S0
RAMQ I« N-T KO /BILINSSTRE
A
EEECE
= = [
[ Approved_Boundary
=] Maine
[
= [ Basemap
Streets
2]
=
II.‘-J'|]
it
i|:'|‘]
|
E
|'hL]
|
=
]
]
i kv
ERINTER| | |
Drawing > K (=) & | (] - A - /< |[l0] Al o =B 1 Ul A-H- 2 . |
69°12'9"W 48°7'19™N /il

8. Go to Help>ArcGIS Desk Help

9. Conduct an individual search on Lambert Conformal Conic and
Universal Transverse Mercator.
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E? ArcGIS 10 Help 1ol x|
e = o
8 e A o @
Hide Locate Back Home Options Resource Center
=~
Gorterts | Favortes Search | I Lambert Conformal Conic _
. ArcGIS 10
< Lambert Corformal Conic
Answeriio ask o
g—-] Description
History
= This projection is one of the best for middle latitudes. It is similar to the Albers
62 topics found conic equal area projection except that Lambert conformal conic portrays shape
Lh-:l.:t-: View " more accurately than area. The State Plane Coordinate System uses this
et Contormal Conic i projection for all zones that have a greater east-west extent.
Bipolar Oblique Conformal Conic 1] Learn more about the Albers conic equal area projection b
List of supporited map projections n Learn more about the State Plane Coordinate System
State Plane Coordinate System n
LConic projections n
Polyconic ]
Krovak ]
Projection parameters n
More...

[llustration of the Lambert conformal conic projection

Projection method

Conic projection normally based on two standard parallels, making it a secant
projection. The latitude spacing increases beyond the standard parallels. This is
the only common conic projection that represents the poles as a single point. Can
also be defined with 3 single standard parallel and a scale factor. If the scale
factor is not equal to 1.0, effectively the projection becomes a secant projection.

=l

F. Based on your search results, fill in the chart below
identifying the general (don’t get hung-up with the technical
details!) uses, properties and limitations for each map
projection:

Description/Uses

Properties

Limitations

Return to the Data Frame Properties for MHNWR and change the map
back to NAD83, UTM Zone 19
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Notes:
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Exercise 4: Inserting New Data Frames and Layers
Session Objectives: At the conclusion of this session, you will be able to:
e Activate, insert and modify Data Frames

¢ Add and modify layers

e Add a online base map from ESRI
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Materials created by: Khemarith So and Karen Klinger, Christopher Bryant and Mark
Richardson

Revised: August, 2012 by Mark Richardson
Notes: ArcMap 10, Service Pack 4
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SECTION 1 - Inserting Data Frames

1. From the Main Menu, click Insert >

Data Frame. ﬁt]
< =~ Data Frame
38| A Text
El = MHNWR Dynamic Text 3
Approved_Boundary
= Maine B
(I =
=l Bazemap a
Streets .
o
/=’ New Data Frame —
g
] El Ficture...
|ﬁ Object...

Note - the new data frame, by default, is Active.

2. Double Click New Data Frame> Properties.

3. Click on the General tab. Change the name from New Data Frame

to FWS Office Locations. Click OK.

che | Annaotation Groups | Extent Indicators I Frame | Size and Position I
General Data Frame I Coordinate System I llumination | Grids

MName: W5 Office Locations

Description:
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SECTION 2 - Adding layers from a Geodatabase

1. Click on the Add Data button. Navigate to the D:\ drive and open
the CSP7100 folder.

Standard

OgEa - OB x 2 o (&) 1600000 vyl E GG B P v?

2. Double-click on the FWS.mdb> Admin (Feature Dataset).

v TIP: Additional data frames can be used as (1) insets or

overviews to highlight areas that don’t overlap the main data
frame, or (2) to compare different layers side by side.

3. Select Regions (Feature Class) and, holding down the Shift key or
Ctrl key, select Offices (Feature Class). Click Add.

x|
Lookin: [0 Admin ety @ E- S0 %

Mame: I Offices; Regions
Show of type: IDaEsets and Layers j Cancel |

4. Click on the List by Source icon at the top of the Table of
Contents.
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Notice how the Table of Contents shows the FWS Geodatabase

icon and location of the source file.

Table of Contents

= = MHNWR

= ﬁ Cadastral
Approved_Boundary
= Maine

Streets

El = FW5 Office Locations
= L3 0:\CSPT100%FWS.mdb
= ﬁ Admin
=l

=

Regions

SR | D \CSPT100YMoosehornMoosehorn. gdb

5. Click on the List by Drawing Order. Turn off (uncheck) the Offices

layer.

6. Right click on the Regions >Zoom To Layer.

7. Double click FWS Office Locations> Properties.

8. Click on the Coordinate System tab.

Notice the current coordinate system is

GCS_North_American_1983

9. Inthe Select a coordinate system box, click Predefined >
Projected Coordinate Systems > Continental > North America >
USA Contiguous Albers Equal Area Conic.

Page 5 of 13
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10. Once your screen matches the one below, click OK.

Data Frame Properties llll

_ Feature Cache Aonctation Groups | Bxert Indicators I Frame I Size and Position I
Coordinate System | llumiriation I Grids

General
Current coordinate

Marth_America_Albers_Equal_Area_Conic ;I Clear |
Projection: Albers
False_Easting: 0.000000
False_MNorthing: 0.000000
Central_Meridian: -96.000000

Standard_Parallel_1: 20.000000
Standard_Parallel_2: 60.000000
Latitude_OFf_Origin: 40.000000
Linear Unit: Meter

GCS_MNorth_American_1983

Datum: D_Morth_American_1983 -
ll > Transformations. .. I
Select a coordinate system:
Morth America ;I Modify...

=)

&
-1} Canada Albers Equal Area Caonic
- Canada Lambert Conformal Conic

Alaska Albers Equal Area Conic
-1 Hawaii Albers Equal Area Conic |

Impaort...

) NAD 1983 CSRS Canada Atias Lambert Mew

{7 MAD 1983 Canada Atlas Lambert

-7 MAD 1983 Great Lakes Basin Albers Add To Favorites
{7 MAD 1983 Great Lakes and 5t. Lawrence Albers
g ek orth America Albers Equal Area Conic

{1 Morth America Equidistant Conic 'l
Kl |

Remave Fram Favoriies |

Look at how the visual display of the United States has changed by
changing the coordinate system.

11. Turn on the Offices layer.

v'TIP: To expand or collapse all data frames in the Table of
Contents, hold down the Ctrl key and click on the plus or minus

box next to one data frame name.
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SECTION 3- Working with Layers
1. From the Main Menu> Insert > Data Frame.

2. Double Click DataFrame 2. In the Data Frame Properties re-name
the Data Frame to MHNWS - Baring Unit.

3. With the mouse pointer, grab the Approved_Boundary layer from
MHNW Data Frame (above) and drop it into the new Data Frame.

Table of Contents 4
B

El = MHNWR -]
Approved_Boundary
Maine

oM

Basemap
= Streets

m
Xl

B = PWS Office Locations
= Offices
*
= Regions
(=

[l = MHNWR_Baring Unit
[+ Approved_Boundary

4. Go up to the Main Menu>Bookmarks>Baring_Unit
5. Click on Add, navigate to D:\CSP7100\Moosehorn
6. Double click on Moosehorn.gdb>Transportation (feature class)

7. Holding down the Ctrl key, select and add the following layers to
MHNWR- Baring Unit Data Frame:

Roads, Gates, Trails and Inactive_RR.
8. Click Add.

Your data view should look similar to the screen below:

Page 7 of 13 Exercise 4



GIS Introduction — CSP7100 2012
U.S. Fish & Wildlife Service National Conservation Training Center

% Moosehorn_TEST.mxd - ArcMap - ArcInfo - |EI |i|

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
NREHS L BR X9 o b [0 jglﬁ%@ﬂﬁmt?i
® Q@ Ll «» (W-0 KO/ BN TR

| 54 MHNWR
Approved_Boundary
=) Maine
(I
=] Basemap
Streets

El = FWS Office Locations
=) Offices
*

= Regions

= MHNWR_Baring Unit

= = B
L

=™

= Loads

= @ 2

= Approved_Boundar,
B2 4] |

Drawing~ K (=) &5 | [] - A -~ < Ila],'-‘-ﬂal jl'll]' j BI U A~-H- 2, g
643584 4994458 Meters

9. Click on the List by Drawing Order icon at the top of the Table of
Contents.

10. Grab and drag the Roads layer with the mouse pointer to a position
below the Approved_Boundary layer.

11. A. What happens to the roads?

12. Now move the Roads layer to a position above the
Approved_Boundary layer.
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B. What happens to the roads now?

13. Double click on the Inactive_RR layer. In the Layer Properties
window change the name to Inactive Railroad. Click OK.

Changing the name does not change the name of the raw file
within the geodatabase but only with the Table of Contents.

g
8 8
= MHMNWR -

=/ FWSs Office Locations

= &= MHNWR_Baring Unit
[= Gates

= Inactive_Rail Road

Approved_Boundary
= Roads

= 2 4R

v TIP: Layers can be dragged and dropped from one data frame
into another without pulling the layer out of the original data frame.

It's an easy way to copy the same layer when needed.

14. Add the Trans_county layer to the Table of Contents .

15. Right click on Trans_county>Zoom To Layer

C. Does the additional transportation layer add
value/information to the map?
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16. Right key on the Trans_county> Remove.
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SECTION 4 - Adding ESRI Base Layers

1. Click on the pull-down arrow just to the right of Add Data.

O & & HE x| 9 o(d-)rum v EGEBIC pe x?

2. Select Add Base Map.

A whole gallery of base map selections from ESRI are available to
choose from. Note, you must have a fairly robust internet
connection to utilize this service.

x

Bing Maps Asrial Bing Maps Hybrid

Light Gray Canvas Mational Geographic

Terrain Topographic

4. A Geographic Coordinate Systems Warning Window may appear.
Click Close.
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5. The USA Topo Maps base map of the region will draw and the layer
(basemap) will appear at the bottom of the Table of Contents.

% Moosehorn_TEST.mxd - ArcMap - ArcInfo _|EI|£|
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
AEEERY IR = Hix EEEE 05

RE[FQ@ 25l «= - T & O

e 4 17, - e I

7]

Table Of Contents

£ !

= MHNWR
=/ FWs Office Locations

Fl = MHNWR_Baring Unit
=) Gates
@
=] Inactive_Rail Road

2 =) Roads
al -

h =] Trails

= Approved_Boundary
2
1] = [ Basemap

praving~ & (3) &) [ - A ~ < [@ A

Quiz 1: When you click on the Full extent button on the Tools tool bar,
the data view extends out to the data layer with the largest area. Now
the Edmunds Unit of the Moosehorn NWR s visible. How do you
restrict the full extent so it only displays just beyond the Baring Unit
boundary when this tool is used? Why would you want to do this?

@ -PLEASE STOP HERE BEFORE GOING ONTO THE NEXT SECTION- @

Page 12 of 13 Exercise 4



GIS Introduction — CSP7100 2012
U.S. Fish & Wildlife Service National Conservation Training Center

Notes:
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Exercise 5: Symbology

Session Objectives: At the conclusion of this session, you will be able to:

e Use the Layer Properties to change symbols, line styles, fill
patterns, colors, and fonts

¢ Define and create a layer file
e Edit Legend text

e Create interactive labels with the label tool
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Materials created by: Mark Richardson, Lynn Rutz, Karen Klinger and Christopher Bryant
Revised: August, 2012 by Mark Richardson
Notes: ArcMap 10, Service Pack 4
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SECTION 1 - Introduction to Layer Properties /Symbology

The layer attributes and their display characteristics (e.g., the color, line
width, font size) can be changed using the Symbol Selector and the Layers

Properties.
1. Go to the Main menu >Bookmarks>Baring__ Unit
2. Add the Mgt_Units layer from Biological _Data feature data set
within the Moosehorn geodatabase.
3. Double-click on the Mgt_Units layer in the table of contents to open
the Layer Properties window.
4. Click on the Symbology tab. Notice in the left dialog box Show,

the data Feature is being displayed as Single Symbol.

Layer Properties ll il
I Joins & Relates I Time I HTML Popup
General I Source I Selection I Disflay Symbology | Fiddds | Definition Query | Labels I ¥Callout
Show:
l |Dra'll all features the same . Impart... |

[ Single symbal

Cat iy ~Symbol

Qua"lsilies [  — _|
Multiple Attributes

Legend

Label appearing next to the symbal in table of contents: I

EE E {E v—m‘ Description... |
e

Q Additional description appearing next to the symbel in your map's legend

ok | cance | iy |

By default, polygon feature classes are loaded as Single symbol sets

5.

Click on Categories
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6.

Show:
Fostures es using unique values of one field. Wl;il‘tl
Categories r~ Value Field \ Coler Ramp
“ Unique vaiues Name —_J =] { ] - -
Unigue values, many | T — I J
I'\"Iat_c_h to symbols in a Symbol I Value I Label I C I =
Dm“a' tities <all other values> <all other values>
s [w] <all other values> <all other values>
Multiple Attributes <Heading> Name
Howard Mill Howard Mill 7
Ft. 1591 Rt. 191 ? 1,|
Snare Meadow Snare Meadow 7
I I Wi Wil 7 |
F _’I Nildemess Area Mildemess Area 3
Bam Meadow Bam Meadow 7
Charlotte Road Charlotte Road 7
Lane Construction Lane Construction ? —
South Trail South Trail 7
L i Vmmm DA ] ;I
Add All Values d Values... Fremae Remove Al | Advanced - |

10.

Under Value Field, click the dropdown arrow. This lists all of the
fields (from the attribute table) for the Mgt_Unit layer.

Joing & Relates I Time I HTML Popup

" General | Source | Selection | Dizplay Symbalogy | Fields | Definition Query | Labels I HCallout

’T‘ Cancel Spply

Change the Value Field from Id to Name.

Click on the Add All Values button. All of the values associated
with the Name field are now listed.

Under Color Ramp, click the drop down arrow. Scroll down and
observe all of the color schemes you can use to display the polygon
data for Mgt_Units.

Also observe, the Symbols and Labels values correspond to what
is shown in the table of contents

Chose a color scheme (your choice!) and click Apply.
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% Moosehorn.mxd - ArcMap - ArcInfo ol x|

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

D& LHR x| o | b -0 'llﬁlm%fﬂl?ﬂlk?ﬂ

TN I HE R I FECIT E=F el
A
EEREAE

= MHNWR

£ FWS Office Locations

El = MHNWR-Baring Unit
= O Gates
L ]
=] Inactive_RR

= [ Roads

388

=l b Trails

= Mat_Units

[ <all other values>

=

i

[

Name
[ Howard Mil
[ Rt. 191
[ Snare Meadow
[ wilderness Area
[C1Barn Meadow
[ Charlotte Road
[ Lane Construction
[ South Trail

5D ED 8 E = E E

[1vose Pond
O Approved_Boundary
i
=l
@El&n 4] | 2
 Drawing > K ) || [ - A - /< |[[0] Aval =lfe jBIHli'&"ﬁ"'ﬂ
VA

11. Close out the Layer Properties window.

What if we want to preserve or save all the colors displayed for
Mgt_Units that you chose? The next section shows you how.
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SECTION 2 - Creating and using a Layer File

What is a layer file? A layer file allows the user to preserve the original
symbology properties or changes a user makes to a specific data layer.
The saved file can then be imported for later use or shared by other users.

1. Inthe table of contents right click on Mgt_Units> Save As Layer
File...

2. Name the layer file Mgt_Units (Save as type: Layer files) in the
Moosehorn folder and click Save. This layer file contains our
current symbology.

3

s> Lookin: [ Moosehorn sl ety @ E-e e DS

ET analysis

EJpogg

Eshapefiles

EX.6.xls
e tame: [Mgt_Units. by
> sove as type: ILayer files (=.lyr) j Cancel |

3. Double-click on the Mgt_Units layer name in the table of contents
to open the Layer Properties window.

4. Click on the Symbology tab.

5. Under Value Field change the value from Name to FMU.
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Joins & Relates | Time | HTML Popup I
General I Source | Selection | Digplay Symbology | Fields | Definition Cluery HCallowt
Show:
m |Dra'll categories using unique values of one field. ( Import... |
Cdeg)ries — Value Field N\ Color Ramp N—
- Unigue values |FMU } ﬂ lrl_l j
e — |
hies Symbol | Value | Label | Count
Charts <all other values> <all other values:> 0
Multiple Attributes <Heading> FMU 9
—" 1 :
¢ 2 1 1
YR Y Ll

10.

Add Al Values Values... Hemove Remove All Advanced -

ok | Canced | mppy |

Click on the Add All Values button. All of the values associated
with the FMU fields (2 values) are now listed.

FMU’s are Fire Management Units

Click the Apply button. This applies your changes to the Data
View.

Drag the Layer Properties window off to the side. Note the changes
in the data view.

Move the Layer Properties window back to the center of the screen.
Change the Value Field back to Name and click Add All Values
and Apply. Notice that we do not have our original color scheme
that we chose earlier.

Click on the Import... button. Use the browse icon to select the
layer file (Mgt_Units.lyr) we created in the beginning of this
exercise and click Add.
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" |mport symbology definition from another layer in the map or from a layer file:
" Import symbology definition from an ArcView 3 legend file {*.avi):

e e Vg Unts = &

What do you want to import?

™ Complete symbology definttion
¥ Just the symbalz

£ Just the classification
ok | cancel |

11. Click OK. Ensure that the Name value field matches the Name
field.

12. Click OK to apply our original symbology and then close the Layer
Properties window.

v'TIP: You don’t have to accept the default order of colors in
the color ramp you’ve chosen. Click on the ramp and re-

select it when the ramp selections open. Watch the colors
rotate in the Svmbol field.
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SECTION 3 - Symbol Selector

There are two ways to change a feature’s appearance in ArcMap. The first
uses the Layer Properties window and the second method modifies
symbology from the table of contents Legend. First we will use the Layer
Properties method.

Changing Symbology through Layer Properties

1. Double-click Mgt_Units in the table of contents to open the Layer
Properties window.

2. Click the Symbology tab.

Joins & Relates | Time I HTML Popup I
Gener | Source | Selecon | Display  Symbology | Felds | DefintionQuery | Labels | XCallout
Show:
Features |Dm- categories using unigue values of one field. Import... |
Categories ~ Value Field Color Ramp
- Unique values IName j ’7| H [ N | =
i Unique values, many = J
Match to symbols in a
tics | | value ) (|1aba ) (| Count [ 4
Charts valuss et Values: S—"7
Multiple Attributes <Heading> Name
Rt. 191 Rt. 191 ?
Snare Meadow Snare Meadow 7
Wildemess Area Wildemess Area 7
Bam Meadow Bam Meadow 7
Charlotte Road Charlotte Road 7
-Lane Construction Lane Construction 7
[ south Trail South Trail ?
- A ]

Here we see a listing of the Symbol, Value, Label, and Count of all of
the different management unit (Mgt_Units) values within Moosehorn
NWR.

v'TIP: If question marks appear in the Count column, click on the
Count heading and numbers will show. These are totals of all of the

vector shapes for that particular value.

3. Double-click on the symbol/legend box next (left) to Howard Mill
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This opens the Symbol Selector window. The Symbol Selector
window allows you to manipulate a polygon feature’s fill color, outline
width, and outline color. Notice in the upper right hand corner you
see a preview of the changes that you are about to make.

4. Change the color of Howard Mill management unit by clicking on the
Green solid fill symbol under ESRI

Symbol Selector Ed B3
IType here ko search j al EEEE » [Current Symbol
arch: &+ all Styles " Referenced Styles
ESRI ﬂ

\ Fill Colar:

Outline Width: | 0.40 =5

Cutline Color: .|-
Edit Symbal. .. |

— Save As... | Reset |

Skyle References. .. |

F77A 777 VPR Foms hd| o] Cancel |

A

5. Click OK, to save and close the Symbol Selector window.

6. Click OK again to exit out of the Layer Properties window. Note the
change to Howard Mill management unit in the data view.
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Changing Symbology through the Legend

1. Click the legend symbol patch next to Howard Mill in the table of
contents under Mgt_Units.

g
EEECIE
N

=/ FWS Office Locations

El = MHNWR-Baring Unit
= O Gates

[ ]
B Inactive_RR

= O Roads

=) Trails

=] Mgt_Units

[ <all other values>

Mame
e O Howard il
IRt 191
[ snare Meadaw
[ wilderness Area
[ Barn Meadow
[ Charlotte Road
[ Lane Construction
[ South Trail
[ Vose Pond
O Approved_Boundary

L4]

This takes you back into the Symbol Selector window, where you can
make any symbology changes as necessary.

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 4 - Changing Table of Contents Labels

There are two ways to change the Table of Contents labels in ArcMap.
The first uses the Layer Properties window and the second method
modifies the label from the Legend.

Chanqging Table of Contents labels through Layer Properties

1. Double-click Mgt_Units>Symbology tab.

2. Click on the label for the Rt. 191 management unit. Now you have a
cursor in place to change the label.

27|
Joins & Relates I Time I HTML Popup I
General | Souce | Selection | Display ~ Symbology | Fields | Defintion Query | Labels | XCallout
Show:
Features |Dra'll ategories using unique values of one field. Import.. |
Categories —Value Field Color Ramp
Unigue values IName j ’7 l l -
i+ Unique values, many I J
i.. Match to symbals in a
= Symbol | Value ( | Labad ) | Count |«
Quantities
Charts <all other values: el values >
Multiple Attributes <Heading> Name
Howard Mil owa ?
Snare Meadow nare Meadow ? ﬂ
I I Wi Wi 7
5 _’I Mildemess Area Nildemess Area ﬂ
Bam Meadow Bam Meadow 7
Charlotte Road Charlotte Road 7
Lane Construction Lane Construction 7 —
7

3. Type Route 191. Notice the name in the table of contents has not
changed yet.

=] Mat_Units
[ <all other values=
Mame
[ Howard Mill
E» T ot 1
[ 5nare Meadow
[ wilderness Area
[1Barn Meadow
[ Charlotte Road
[ Lane Construction
[ South Trail
[]vose Pond
O Approved_Boundary

4. Click OK. 1ne editis now refiected In the table or contents in the
data view.
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Changing Table of Contents Labels through the Legend

1. In the table of contents Click on List By Source.

2. Under Mgt_Untis, hold your cursor over the Route 191value.

=l Mat_Units
[ =all other values=
Mame
[ Howard Mil
e O
[ Snare Meadow
[ wilderness Area
[CIBarn Meadow
[ charlotte Road
[ Lane Construction
[ South Trail
[Ivose Pond

3. Click once to highlight Route 191. Click again to edit.

4. Change “Route 191 to “Rt. 191” and press the Enter key.
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SECTION 5 - Adding New Symbols

By default ArcMap loads only a handful of symbol sets for you to use.
The current set of symbols may not suit your specific needs. For
example, you may want an outline of a tree or some other graphic to
represent your vegetation survey plots. Follow these steps to load a

new symbol set:

1. Ensure the Gates layer is checked (visible).

2. Double-click on Gates to open the Layer Properties Window.

Joins & Relates Time HTML Popup
General | Source | Selection | Display  Symbology | Felds | Definton Query | Labele | XCallout
Show:
Features |Drawdlfedl.lesuangthamsylﬂml. Impeort.. |

Symbol Selector

I Type here to search

Search: & all Styles
Environmental

b Y
Q ==l
2 e =

A &
- W “m

[} A

| q sgas - Current Symbol
" Referenced Styles
- :
ey
Caolor: .l-
o Size: |1n.nu E
Angle: 0.00 _:I
Edit Symbal... |
Save As. .. | Reset |
-
[N
Style References. .,
e j OK | Cancel |
F

4. Click on the View Options and check Group by Style and Compact

View
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5. Scroll down through the list of symbols to see what is available.

6. Click on the Style References button

Style References K3 |
‘ Conservation ;I

[ Crirne Analvsis

[ Dimension

Ervironmental

1 ERS Hameland Security
[1ESRI-CAD

ESRI

[ ESRI_Optimized

[ Farestry

[ Gealogy 24K

1 Hazmnat

[11GL

] Meteoralogical

1 Military Emergency b anagement
[ Military METOLC

1 Mining

[ MSExp253 4

Set az Default List... |

Add Stule ta List. . | Create Hew Shyle. . |

] I Cancel |

ArcMap automatically lists all of the default palettes for point features
when you click on the Style References button.

If you had a set of unique ESRI Style Set files (*.style), you could add
those symbols by clicking on the Add Style to List button and then

navigating to those files.

7. Scroll down and check Conservation. This loads a new symbol set

to the Symbol Selector Window.

Conservation
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Scroll down through the various symbols. Notice the addition of
conservation-based symbols. ArcMap has many different symbol
palettes that it can load from, from Business to Real Estate to
Hazmat.

8. Select the Land Trust 1 symbol and then OK

9. Click OK again in the Layer Properties window to activate the
change.

v'TIP: The default marker can easily be changed in
appearance as a quick solution. Click on the Properties button

in the Symbol Selector to change the style, color, and size.

10. Click Cancel to exit out of the Symbol Selector window.
11. Click Cancel to close the Layer Properties window.

Symbology Challenge

Now that you know how to alter the appearance of the individual layers
within the MSHNWR data frame, change the symbology for Roads, Trails,
Interactive Rail Road, Gates, Approved_ Boundary and the Mgt_Units to
your liking. Note - change the background (fill) of all the
Approved_Boundary to be 100% transparent with a solid outline.

Quiz 1: Change the outline colors for all of the polygons in the
Mgt_Units layer. This change can be done all at once instead of
individually. Can you figure out how to do this? Use online help if
necessary.

@I -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 6 - Label Tool

The label tool interactively labels the features (polygon, point, or line) you
click. The label name is derived from the attribute field of the active layer.
This tool is used when you want to label individual features on the Data
View instead of creating a text boxes or have ArcMap automatically
labeling features for you.

1. Activate the Draw Toolbar, if it is not already activated.

Drawing~ K (=) 'E va e I,O].-‘l'-.rial v”'II:I vI B I U i .

e

2. Double-click the Mgt_Units layer to open the Layer Properties.

3. Click on the Labels tab.

Joins & Relates I Time I HT

" General I Source | Selection | Display I Symbology | Fields | DeﬁnitionQuery HCallout

¥ Label features in this layer

e —

Method: ILabeI all the features the samey j

All features will be labeled using the options specified.

 Text String

——
Label Field: GNWQ =] Bpresson.. |
 Text Symbal
IIO] Arial j IE j
AaBbYyZz .l, B | 7 | u | Symbol... |
r— Other Options Pre-defined Label Style
Placement Properties. .. Scale Range... | ’V Label Styles... |

OK | Canced | Aeply |

4. The Method should be Label all the features the same way.

5. Make sure that Name is selected as the Label Field and check
Label features in this layer. This means that the layer will be
labeled based on the values in this attribute field.
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6. Change the font to Arial and size 8.

7. Click OK in the Layer Properties window, returning to your data
view.

8. Click on the drop-down arrow next to the New Text icon.

Draw

Drawing~ K (=) %5 Nﬂ I,G].-’-‘-.rial vII'IEI VI B I U A~ &, =

:NewText
A4 Splined Text

o
L1 Callout
ﬁ Polygon Test
] Rectangle Text
@ Circle Text

9. Click on the Label tool. The Label Tool Options window will

appear.

Flacement
" Automatically find best placement.
¥ Place |abel at position clicked.

Label Style
¥ |se properties set for the feature layer.

Under Placement check Place label at position clicked and under
Label Style check Use properties set for the feature layer.

10. Click on the X to close the window.
11. Turn off all of the layers except for Mgt_Untis.
12. In the data view, click on the center of a polygon (Management

Unit) with the Label tool. The Management unit name represented
by that polygon will be displayed as a label.
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% Moosehorn.mxd - ArcMap - Arcinfo

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
LERB x| k- ||:0000

RAMQEIl«» E-ONO /BN R TR

O Es

EERECE

=1o]

S BEEE D 3

|
i

wry
¥
i)

i|:'|‘]

= MHNWR
= FWS Office Locations

El = MHNWR-Baring Unit

B O Gates
[ ]
= Inactive_RR

= [ Roads

=] Trails

=] Mgt_Units

[ <all other values>

MName
[ Howard Mil
[JRoute 191

[ Sniare Meadow
[ Wilderness Area

[CIBarn Meadow

[ charlotte Road
[ Lane Construction

I South Trail
[ vose Pond

O Approved_Boundary

=N

rawing ~ K] ) &1 O - &3 - ¢< [ e

12.

13.

Note: Your label is surrounded by a blue dashed line. This shows
the label is active for editing. You can change the font, size, or style
from either the Draw toolbar or by right-clicking on the label and
selecting Properties from the menu produced, then clicking the
“Change Symbol” button. However, changes you make on your
active label will not be reflected in other labels (because they are
not selected).

Change the font size of the label to 10 on the Draw toolbar.

Move to another polygon and label it. Note that this label’s font size
remains 10 (which we set earlier). Label a few more polygons.
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Editing Labels

1. Click on the Select Elements tool. Move the arrow over a label
and click on it.

Drawing~ K (= I@HJ‘\J‘-vf'_7(:|||@.-’-‘-.rial v"'IEI vI]} I U A~ i R S R

N

The label can be moved by placing the cursor arrow within the
active label box. Note that a four-way arrow appears. Depress the

left mouse button, keep it depressed, and move the label to the
desired position and release the button.

2. Change the font size of one of the labels to 16. The label can be

resized only by changing the font size. Notice how the size of the
label increased.

Deleting Individual Labels

1. Select the label with the pointer and then hit the Delete key on your
keyboard.

Deleting All Labels

1. Go to Edit on the Main menu and select Select All Elements. This
activates all of the labels.

Notice that one label is surrounded by a blue highlight, while the
others are surrounded by a green highlight.

vTIP: While all labels are active, the blue indicates which label
would be the source label if inter-label changes were to be made
(this means if you tried to make all the labels the same size, the

labels highlighted green would become the width of the label
highlighted in blue).

2. Hit the Delete key.
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Notes:
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Exercise 6: Manipulate, Select, and Sort Records in a Table

Session Objectives: At the conclusion of this session, you will be able to:

Identify specific features and display their associated records
e Display the entire data table for a layer

e Set selectable layers

e Selectrecords in a layer

e View selected records

e Sortrecords in a table
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Materials created by: Mark Ely and Karen Klinger
Revised: October, 2012 by Mark Richardson
Notes: ArcMap 10, Service Pack 1
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SECTION 1 - Identifying Records from a Layer

Information associated with each spatial feature can be viewed using the
Identify tool. We can begin asking “what is...?” questions using this tool.

1.

Click on Add. Navigate to the Landcover Feature Dataset within
the Moosehorn Geodatabase . Add the Cover_Type Feature Class
to the Table of Contents.

Right click on Cover_Type>Properties>Symbology. Change the
symbology from a Single Symbol to a Category. Do you remember
how to do this? Hint: Exercise 4 - Section 1

Select the Identify tool.

@8 NQ 2l -1 (D) T

s

The Identify dialog box opens with <Top-most layer> as the
default. Thus, if you click in an area where two layers overlap, only
the attributes for the feature highest in the table of contents will be
identified, not the layer beneath it. You can also use the dropdown
arrow to select a specific layer for identification.

Identify From: & :Top-most laver:
[&][1]
Locakion: |631,299.146 5,001,332.439 Meters 4
Field | Walue |
|Nn:| identified features o
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4. Position the Identify tool over any polygon feature and single-click
the left mouse button. (Results will vary from the example on the

Identify Fram: I <Top-most layers LI
= vaer_Type ﬂ

o M5H

L MSH =

[&][T]

Location: |634JDZ?.663 4,994, 449,534 Meters d
Field | Yalue |A
QOBIECTID 596
Shape Palygon
ARES 51786 |
PERIMETER. 2073.797063
MENWRVYEGODS | 1349
MENWRVWEG_1 | 21584
MWRLIMIT EBAR
MWRMAME MSH
ACREAGE 12,5
ALPHA WPSE
051 WP
052 LI
Identified 2 features | o

next page depending on which feature you choose.)

5. View the attributes for the selected polygon by scrolling up and
down using the scrollbar to the right of the Identify window. Notice
that when Cover_Type features are selected, the attribute value of
MSH (NWR Name) displays for each selected polygon.
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6. Rightclick on Cover_Type in the Identify Window> Layer
Properties >Display. Change the Field Expression to LandCover

and click OK.
Layer Properties K E3
Joing & Relates Time I HTML Popup I
General I Source I Selection| Display Symbology I Fields I Definition Query I Labels I #Callout
¥ srale symbols when a referenceNsgale is sel

Transparent:

I 0 %

isplay Expression

Expression... |

& display expression

~Hyperlinks
™ support Hyperlinks using fisld:

Inone j
& Document LRI ] Soript Edit. |

~Feature Exclusion
The Following Features are excluded From drawing:

Feature I0 | OSTORY | Restaore Mrawing |
Festare &l |

QK I Cancel | Apply |

7. Click
on another feature and view the results. Remember, your results

will vary depending on the feature you click.

v'TIP: Multiple features can be accumulated in the Identify
window. Using the Identify tool click on one feature then hold
down the shift key and select other features. You can click on

each feature in the window to view its associated attributes. To
remove features from the window, right-click and select “Remove
from Tree.”

8. To clear the window, click on any empty point on the map.

9. Close the Identify window.
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SECTION 2 - Viewing all the Records in a Layer

The attribute information or database associated with any layer can also be

viewed in a tabular format rather than just one record at a time.

1. Selectthe Cover_Type layer.

2. Right mouse click and select Open Attribute Table.

3.  Maximize the Attributes of Cover Type window.

Table E3
R ML
OBJECTID * | Shape * AREA PERIMETER HEHNWRVEGO05 | HENWRVEG_1 | HWRUNIT | HWRHAME | ACREZ &
3 1 | Palygon E9541 42492 1335735556 495 1461 |BAR m=H 17
2 [Folygon | 34427 256096 | B0B.256507 aa7 1462 [BAR MSH ;
3|Polygon | 4243 673838 | 1320685676 405 1463 [BAR MEH 1
4 |Palygan 2011689 670509 3301 651786 499 1464 |\BAR M=H 4t
5|Polygon | 23542735071 | 716.435134 500 1465 |BAR MSH ;
§|Polygon | 5279542743 1967 433007 501 1477 [BAR MEH 1
7|Folygon | 4043044204 36570271 503 1467 [BAR MEH
& |Palygon 561249 405145 4636 69221 503 1468 |BAR m=H 13
9|Polygon | 13333469735 6889.024518 504 1466 [BAR MZH 3
10 |Polygon EOBEE | 1424 443031 505 1470 [BAR MEH 1:
11 |Palygan 88009 423316 3256.701 363 S06 1471 |BAR M=H &
12 |Palygan 345166 66005 4206 977ESS 507 1472 |BAR m=H o
13 [Polygon S3158| 1335781661 508 1473 |BAR MEH /T~
14 |Polygon | 37662223625 | 1407 533222 509 1474 |BAR MsH [ v
S — =
T 1% » E (0 out of 2632 Selectad)

4. Use the arrow buttons to scroll both horizontally and vertically
through the table.

5. Minimize the table. Note the table minimizes to the bottom left
corner of your monitor and not into the task bar.

v'TIP: You can also use the arrows in the bottom left status

bar next to Record to scroll through consecutive records or

jump to the first or last records in the table.
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SECTION 3 - Selecting Records

One or more spatial features can be selected from the data frame for
display in a tabular format.

1. Inthe Table of Contents, click on ——— 4
the List by Selection icon.

=] Selectable (no features selected)

Notice that the two categories

.. . @Cwer_Type EEOL
containing layers can easily be ——

moved and rendered Sgleptable > Gates N &0

or Not Selectable by clicking & Inactive_RR B [0

the toggle button & | € Roads B &0

<% Trails E O

> Mgt_Units B [0

2. Click on the Cover_Type layer :
and move all the other layersto [ ©Maine B ©o
Not Selectable. © basemap

& Approved_Boundary HEO

3. Click on the Select Features tool.

SRAQAMQ i ex(EIT &0 2 ML 0 E

TS

4. While holding down the Shift key, move the cursor and click (select)
on any of polygon(s). The selected polygon(s) will now be
highlighted in cyan.

v'TIP: By default ArcMap uses a cyan color to show selected
records and features. To change the default selection color for all

layers go to Selection> Selection Options. Inthe Selection
Color box, click on the color to open the palette. Changes will be
stored in the map document as properties of the map.

5. Expand the Attributes of Cover_Type window.
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6. At the bottom of the window, notice two buttons which appear as a
full list and a half list (circled). Click the half list button; these are
your Selected Features within your Cover_Type layer. The
polygon(s) you selected in the data frame now appear in a separate
table.

Table x|

EME MR LRI LR

OBJECTID * | Shape * AREA PERIMETER | HEHWRVEGO05 | HENWRVEG_1 | HWRUNIT | HWRNAME

* 55 | Palygon §3495.537:M 7T 57E5.194538 =60 1531 (BAR h=H
&5 [Palygon 272293 802691 2904 953947 553 1545 [BAR h=H

94 (Palygon 3192141581395 E120.444118 559 1549 (BAR h=H

103 |Palygon 344336009945 5391 652597 295 1535 |[BAR hi=H

147 |Palygon S00419.20553 9166.520748 E42 1596 [BAR hi=H

151 |Palygon 155382 1993 256578 G456 1600 (BAR M=H

153 |Palygon 51940 155955 2438 320773 G453 1602 (BAR M=H

161 |Palygon 31946 24258477 (i3] 1609 (BAR M=H

166 |Palygon 25436 1038930057 EE1 1614 |[BAR hsH

204 |Palygan 253586 913569912 E99 1645 [BAR hsH

225 |Palygaon T18927 911965 | 12145112748 20 2935 (BAR h=H

244 |Palygaon 33903 9747395639 739 1655 [BAR h=H

i
1 F H 12 out of 2632 Selected)

7. Click the full list button located on the left to return to the entire
Cover_Type table.

v'TIP: To change the selection properties for a single layer, right-click

on the layer and go to Properties > Selection to choose an outline or
fill selection color.

8. Click Options (Top Left) > Clear Selection. The selected feature
on the map and corresponding selected records in the table are
now cleared.

This can also be done by clicking on the Clear Selected Features
tool

ZRAAMQ e M(ERNSO 752 M28 0

9. Close the Attributes of Cover_Type window.
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10. Click on the pull down arrow to the right of the Select Tool and
activate the Select by Rectangle. Move the pointer to any area
within the Approved_Boundary layer. Depress and hold down the
left mouse button, and move the mouse in any direction. A box will
appear. When you are satisfied with the box size and location,
release the left mouse button. All polygons within or touching the
box are now selected and will be highlighted with the blue outline.

Z2RAQMQIuilles M- O & @7 E 2K 2 0

<@S elect by Rectangle
EE Celect by Polygon

,ﬂ Select by Lazzo

(ﬂ Select by Circle
E@ Select by Line

11. Restore the Attributes of Cover_Type window.

12. Scroll the table to the right until you see the LandCover field. Right
click on LandCover (column heading) and then select Sort
Ascending. Notice that all records are now sorted in ascending
order by LandCover.

Table E3
B R EOE X RRE X
CEGL_2 CEGL_3 ECOLSYS_CO | COMMENTS LandCowver Shape_Length
Azpen - Birch Woodkand/F orest 54904 929319
Azpen - Birch Woodkand/F orest 5391 679358
Azpen - Birch Woodkand/F orest I1BE.817315
Azpen - Birch Woodland/Forest 1035.929058
Azpen - Birch Woodland/Forest 12145111656
Aszpen - Birch \Woodland/Forest 974739005
Open Water 5120438291
Red Maple - Pine Farest 2142554485
Red Maple - Pine Faorest 813869653
Spruce-Fir Upland Forest 1993.285709
Spruce-Fir Upland Forest 2438321786
Litility - Transpottation 57E5.193546
Kl & |
TR = (12 out of 2632 Selected)
Cover_Tppe

13. Close the Attributes of Cover_Type window.
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Quiz 1: Having an affinity for roast woodcock, you want to start a
woodcock farm and need some eggs and an idea as to where the
birds nest. The Baring Unit of Moosehorn NWR is rumored to have
nesting woodcock. Is this true? If so, how many nests were on the
Unit in 1987? (Hint - if you find the correct layer, the field you will be
interested in is yearfd.) Solve this quiz using the techniques you
learned in this exercise.
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Notes:
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Notes:
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Exercise 7. Joins and Spatial Joins

Session Objectives: At the conclusion of this session, you will be able to:

e Define a Join and Spatial Join

e Join a Excel spread sheet onto a existing layer

e Perform a Spatial Join
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Materials created by: Christopher Bryant and Mark Richardson
Revised: January 2012

Notes: ArcMap 10, Service Pack 1
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SECTION 1 - Adding and Viewing an Excel Spread Sheet

Joining tables and spread sheets to an existing layer is a useful and
common practice. Our first step is to view the spread sheet and see what
additional data (fields) with will be appending to the Gates Layer.

1. Right Click on the Gates layers and open the attribute table for this

4

5

layer.

T able

- - (Bahy O x

OBJECTID

Public_Use

. Close out the Gates attribute table.

. Click on Sheet 1and then Add.

Condition

Comments

Mo

Good

=Mull=

Mo

Fair

=Mull=

Mo

Poar

Corroded Joint

Mo

Fair

=Mull=

Yes

Good

=Mull=

Mo

Good

=Mull=

Mo

Fair

=Mull=

Mo

Fair

=Mull=

Vw|oo| | o] s e =

Yes

Fair

=Mull=

4 A

| Sheetl$

b E (0 out of 36 Selected]

. Grab the bottom slider bar and view all the fields from left to right.

. From the Standard Tool bar Add the Ex.6.xls Excel spread sheet
located in D:\CPS7100\Moosehorn.

Note, how the Excel spread sheet shows up at the bottom of the table
of contents and toggles over to the List by Source View.

. Right Click on Sheet 1 and then Open the spread sheet .

As you can see , we will be appending the Owner, Public Use,
Condition and Comments field to the Gates Layer. Our next step is
to Join Sheet 1 to the Gates Layer.
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SECTION 2 - Joining a Table
1. Right Click on the Gates layer and select Joins and Relates >Joins

2. In the Join Data window, change the fields to match the window
shown below:

Join Data |

Join lets wou append additional data to this laver's attribute table so wou can,
for example, symbolize the laver's Features using this data.

What do you wank ko join ko this layer?

Jnin attribukes From a table j

1. Choose the field in this layer that the join will be based on:

<«
OBJECTID _
Te—
<+«

2, Choose the kable to join to this layer, or load the table from disk:

I Cheet1$ j El

W Show the attribute tables of lavers in this lisk

3, Choose the field in the table ko base the jain an:

|oBXECTID =]

Jaoin Options
4 % Keep all records
&l recards in the target table are shown in the resulking table.

IInmatched records will contain null walues for all fields being
appended inka the karaet table From the join kable,

"~ Keep orly matching records

If a record in the target table doesn't have a match in the join
kable, that record is removed From Ehe resulting target table,

Yalidake Join |

About Joining Data (a4 Cancel |

3. Click OK.

4. Open the attribute table of the Gates Layer.
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Table

o - By [ B X

Comments| OBJECTID | Owner | Public_Use Condition Commenmts
=puill= 1 |Pvs Mo Good =hull=

=puill= 2 |Ps Mo Fair =Mull=

=fuill= 3 |PE Mo Poor Corroded Joint
=puill= 4 |FPs Mo Fair =Mull=

=Mull= 5 |Fs Yes Goaod =Mull=

=puill= G |FPvs Mo Good =hull=

=puill= T |Ps Mo Fair =Mull=

=fuill= g |Pvs Mo Fair =hull=

=puill= 9| RS Yes Fair =Mull=

=Mull= 10 | Pvs Yes Goaod =Mull=

i
0 > » [E]= | 0outof 36 Selested

Notice how the new fields from the Excel spread sheet have been

temporarily appended to the Gates Layer — congratulations!

Joins.

5. Right click on the Gates and select Joins and Relates >Remove

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 3 - Performing a Spatial Join

Instead of joining an existing table to layer, in this exercise, we are going
append attributes from a point layer using the spatial features (polygons)

from another layer. In this case, we are going to tally the number points
from Nest locations and then append the attributes to the Management

Units layer.

1. Turn off all the layers in the table of contents except Woodcock NL ,
Roads and Trails.

2. Add the Mgt_Units layer (feature class) from the Biological_Data
Feature dataset located within the Moosehorn geodatabase.

% Moosehorn.mxd - ArcMap - Arcinfo

File Edit ‘“iew Bookmarks Inset Selection Geoprocessing Customize ‘Windows  Help

Table Of Contents

[2]8 G 8|

El =/ State of Maine
=) washingtonCounty
O
=) Maine_counties
O
= taine_Boundary
[

E = Moosehorn NwWR
E O Gates
]
= O woodeock_TL

O streams_flowlines
S| Trailz

=] Inactive_RR
—

= Fioads

=] Management Units
[ <all ather values>

Mame

I Howard Mill
[ Rt 191
I Snare Meadow
[ wildemess Area
[] Bam Meadow
I Charlatte Road
[ Lane Construction
I South Trail
[1%ase Pand

= O gt_Units

|»

9 (=] F3

N2E& LB’ x| 9 o b [ | | BEEE B2 g

QQNQIHEHI+>E-HE OB LINSS TR

I;‘lleu;l

636394 417 4988142572 Meters

=l
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3. Open the attribute table and view the various fields that make up the
Mgt_Units feature dataset. Note, there is a name field and each
management unit has a uniqgue name and number assigned to them.

4. Close out the Mgt_Units attribute table.

5. Right Click on the Mgt_Units data layer and select Join and Relates

>Join

6. In the Join Data window, change the fields to match the window
shown below: Tip - be sure to change the first dialog box to Join data
from another layer based on spatial location and check the Sum box.

Wehat do you want ta join ta this layer?

Join Data |

Join lets vou append additional data to this layver's attribute table so wou can,
for example, symbolize the layver's Features using this data.

IJ-:uin data from anaother laver based on spatial location

=~

1. Choose the layver to join ko this layer, or load spatial daka From disks

} * woodoock_ML | gl

2, You are joining: Points ko Polygons

Select a join Feature class above, You wil be given different
options based on geometry bypes of the source Feature class
and the join feature class.,

‘ % Each polpgon will be given a summary of the numeric attibutes of
the points that fall ingide it, and a count field showing how many

pointz fall inzide it.
Haow do pou want the attributes to be summarized?
[ Awerage [ tinimum [T Standard Deviation

‘ ¥ Sum [ taximum [ WYariance

" Each polygon will be given all the attributes of the point that is
clozest bo itz boundany, and a distance field showing how cloze
thie point iz [in the wnitz of the target layer).

Mote: & point falling ingide a polygon is treated az being closest to
the polvgon, [i.e. a distance of O],

3. The result af the join will be saved into a new layer,
Specify autput shapefile or Feature class For this new laver:

D:ACSPY 00 oogehorn M oozehorm. gdbhBiological_Datai E‘

<
p—

p—

About Joining Data (] 4 I Cancel
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7. Save the new layer as a feature class and name it Mgt_UnitsWCL.

8. Click OK. A new layer will appear in the table of contents.

9. Open the new Mgt_UnitWCL layer attribute table. Notice a Count

field has been added. All the nest locations have been tallied for each

individual management unit — cool!

Table

o B R E @ X

Division Perimeter Area Acres Hectares FM Count_
Baring 10024 999615 | 2746472 49776 675 665134 274 B4T25 1‘\}
Baring 25445 329122 | 19420303.5045 479556155 194203035 2 3
Baring 9760457545 | 3157655.55304 780273687 35765555 1 15
Baring 28199573395 | 132751847834 32803696 | 1327.515473 1 5
Baring 258659111258 | 104539657396 | 2583231933 | 1045396874 1 2
Baring 20931923545 | 101638041952 | 2511 530713 1016.33042 1 7
Baring 20210918427 | 927430692825 2291 7311 927 4306393 1 26|
Baring 414 963283 | 127785371854 | 357 B45306 | 1277853719 1 19
Baring 1108.975245 SE531.451265 13969226 5653145 1 | =hull= _ILI
4 .3
M4 0k Kkl E [0 out af 9 Selected)
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SECTION 4 - Changing the Symbology

By default, the Mgt_UnitWCL has been added into the table of contents
and displays as one color or a single symbol. Not much to look at and really
does not tell you anything spatially — let's change that.

1. Right click on the Mgt_UntWCL and select Properties.

2. Click on the Symbology tab.

Layer Properties EE
Jains & Relates | Time | HTML Popup
General I Source I S election I Dizplay Symbalogy | Fields I Definition Query I Labels I #Callout
Show: — -
m |Dlaw quantitiez uzing color to show values. Impart... |
Categories ~ Fields - ‘\ Classificaton————————
El:uantilies Walue: G:OUHL j M aturalBweaks [Jenks]
‘ Is Normalizationu Clazses: |2 = ﬂl
Proportional spmbols N > 4
. Dot dirrsity Calor Ramnp: I -j
Charts
Multiple Attributes _§£—holl 1F|ange I 1Labe| |-
2 2
3 3
4-E 4-E
= 7 7
| B 8-15 |
i - 19 1519
| 0 - 25 20-2% =
[ Show class ranges using feature values Advanced - |

QK I Cancel | Sppli |

3. In the Show box click on Quantities and select Graduated Colors.

4. Change the Value to Count and the number of Classes to 8.

A. Why 8 classes?

5. Select a Ramp Color of your choice.
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6. Click OK.

Your data view should look similar to the one shown below.

B. What do the darker polygon represent VS the lighter ones? How
can you verify this?

% Moosehon.mxd - ArcMap - Arcinfo

File Edit ‘iew Bookmarks Inzert  Selection  Geoprocessing  Customize  Windows  Help

& Q[0 kil

M E S L @R x| 9 o ([0
e B-HEIRO B LKA TR

M[=1E3

HLIEEERC 3 e

= = State of Maine
=] ‘washingtonCount
|
=] Maine_counties
[
= Maine_Boundary
[

=l = Moogehon NWR
=] Magt_Unitw/CL
Count_
1
[z
3
[C4-5
/=7
MWa-15
M 16-19
M 20-26
E O Gates
-]
B O woodeock_TL
[ ]

O streams_flowlines
Bl O Trails

=] Inactive_RR
—+

=] Foads
=] Mat_Urits
[ <all other value
Mame
I Howard Mill
[ Rt 191
I Snare Meada

T wildemess An
A I I »

-

O woodcock ML =

-

=R TN

||

B28316.736 4339233928 Meters v
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Exercise 8: Constructing Queries

Session Objectives: At the conclusion of this session, you will be able to:

e Perform two types of queries: Select by Attributes and
Definition

e Export the results of your query as a shapefile
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Materials created by: Mark Richardson and Doug Newcomb
Revised: April, 2011 by Mark Richardson
Notes: ArcMap 10, Service Pack 1
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SECTION 1 — Basic Queries (Select By Attributes)

We are going to select features within a layer that meet a set of criteria we
define. These selected features can then be used for later analyses such
as summaries (which we will demonstrate in Exercise 7).

1. Click on Selection > Select By Attributes on the main menu

toolbar at the top of your screen. The Select By Attributes window
appears.

Notice you have two dropdown menus at the top dealing with Layer
and Method.

Select By Attnbutes

@ I"Q) Cover_Type ;I

[ Only show selectable layers in this list

IEreate a new zelection "I

I:EGL 3 NE
"ECOLSYS_COov
. "COMMEMTS"
Fields "LandCowver"'
"Shape_Length"
"Shape_Area" j
'Cammercial Land'

Unique

il_ Values

I:n:nnlfer Swamp -
d | _>I_I

(et [ nigue Yalles | GaTao I

SELECT * FROM Cover_Tuvpe WHERE:

Query Expression TLandcwer ]

‘“handoned Field'

‘Bzpen - Birch Woaodland/Faorest!
‘Beaver Marzh/Bog/FPond'
'Cobble’

Operators

|.i

Clear

" erify |

Help |

Load...

Save... |

o]

Apply |

Cloze |
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2.

Click on the dropdown arrow beside Layer and select the Cover
Type layer. Notice after you did this there were changes in the
types and number of fields listed. The Method you want is to
Create a new selection.

In the Fields dialog, double-click on the LandCover field. The
word LandCover will appear in the window below as the first
building block of your query expression.

Single-click on the equal sign “=.” It will be added to the query
expression being built in the window below.

Click on Get Unique Values button.

Double-click on the value “Abandoned Field” in the Values box.
Make sure it is added to the query expression in the window below.
The entire constructed query should now be in the window.

Select By Attnbutes 7| x|
Layer: }@ Cover_Type LI

[~ Only show selectable layers in this list

Method: IEreate a new selection j _

"CEGL_3" -4
"ECOLSYS_Co" J
"COMMENTS"
"LandCowver"
"Shape_Length"
"Shape_Area"

Like | ‘tbandoned Field' il_
‘Szpen - Birch Woodland/Faorest'

And | ‘Beaver Marzh/Bog/Pond'

¢ | <=| |:|_[| "Commercial Land'

'Cobble'
"Conifer Swamp' -
[] 0| mat|]4] |

Iz | et Uninue alues |§u:| To: I

SELECT " FROM Cover_Type WHERE:

‘ "LandCaver" = ‘Bhandoned Field' =

[~

Clgar | Werify | Help | Load... | Save... |

(] I Apply | LClogze |
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7. Click the Apply button, then the Close button.

What happened in your Data View? Notice that all of the
Abandoned Fields have their boundaries highlighted.

8. Choose Select By Attributes again from the Selection menu.

9. Press the Clear button at the bottom left to clear out the bottom
window.

10. Again choose Cover_Type as the layer you want to query, but this
time choose Add to current selection for the Method.

11. Create the query: “LandCover” = ‘Red Maple - Pine Forest’

Select By Attributes
Laper: I"@ Cover_Type Ll
[ Only show selectable layers in this list
Methad: Ifl'l.dd to cument selection j
"CEGL_3 ;I =l
"ECOLSYS_Cot
"COMMEMTS"
"LandCover'*
"Shape_Length'
"Shape_#Area" j
= | s | Like | ‘Log vard ;l
‘Morthern Hardwood Forest’
> | > = | And | ‘Marthern white Cedar Swamp'
‘Open ' ater' —l
£ | £ = | O | Peat Bog'
‘Red Maple - Fine Forest! - _
= 0| wa |4 | >

SELECT * FROM Cowver_Type 'wWHERE:

‘ "LandCover" = 'Red Maple - Pine Forest]

Iz | Eeb [ nmue Yalies |§D Tar I
[
[~

Clear | Werify | Help | Load... | Save.. |
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12. Click Apply and then click Close. Notice that the Red Maple-Pine
Forests are now added to the selection of Abandoned Fields.

13. Right-click on the Cover_Type layer, choose Selection, and select
Clear Selected Features. What happens?

v'TIP: The Help dialog is very useful in explaining how to build

gueries if you are unfamiliar with using SQL expressions.

@J -PLEASE STOP HERE BEFORE GOING ONTO THE NEXT SECTION- @
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SECTION 2 — Constructing Compound Queries

In this section, we are going to select multiple records within the same field
using a compound query. In this example, we will select all Abandoned
Fields and Peat Bogs under the Land Cover.

1. Click on Selection > Select By Attributes on the Main Menu.

2. Click on the dropdown arrow beside Layer and select the Cover Type
3. Choose Create a New Selection for the Method.

4. Double-click on the LandCover field.

5. Single-click on the equal sign “=" It will be added to the query
expression being built in the window below.

6. Click on Get Unique Values button. Double-click on Abandoned Field
in the Values box. The first section of the query should appear as

Shown beIOW Select By Attnbutes i E3
Laper: I“@ Cover_Type LI
[ Only show selectable layers in this list

Method: Iﬂ.dd to cument zelection j _
"CEGL 3" :I =l
"ECOLSYS_Co
"COMMEMNTS"

‘ "LandCover'"

"Shape_Length'
"Shape_Area"

‘Abandoned Figld'
‘Bzpen - Birch Woodland/F orest'
‘Beaver Marsh/Bog/Pond'
‘Cobble'

amrmercial Land'

onifer Swarnp'

a

|5 | [FetlUngue Yalies |go To:

SELECT *FROM Cover_Type WHERE:

‘ "LandCover” = ‘&bandoned Fisld'

L] L

uu“"u

Clear m Help | Load... | Save...

N -

(] I Apply | LCloze |
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7. Click on the OR button to add this operator.

Why are we choosing the OR operator and not using AND? What is

the difference?

8. Double click on LandCover = as you did before, but this time click on

‘Peat Bog’ in the Unique Values list.

9. Click on the OR button once again to add this operator.

10. Double click on LandCover = again, but this time click on ‘Treed
Peat Bog’ in the Unique Values list to complete the expression. The

final expression should look like the one shown below:

Select By Attributes
Layer: l‘@ Cover_Type

Kl

[ Only show selectable layers in this list

Method: IEreate a hiEew selection j
"CEGL_3" Al
"ECOLSYS_cOov

"COMMENTS"
‘ "LandCover"

‘Treed Peat Bog'

p | | | Tidal Flat
_|#|

"Shape_Length"
"Shape_Area" j
= | <>| Likel 'Salt Marsh' ;I
‘Shrub Swarnp'
> | (5= | and| | spruceFiFiats
"Spruce-Fir Upland Forest!
I
| I»

|
Iz | (gt [mmue Yalues |§|:| Ta

SELECT * FROM Cowver_Type wWHERE:

‘ "LandCover" = ibandoned Field' OR "LandCover'' = 'Peat Bog' OR :I
"LandCover" 4 'Treed Peat Bog'

N

Clzar | Werify | Help | Load .. | Save .

ak. I Apply | Cloze |

T —

11. Click Verify to ensure that the compound expression was

constructed correctly. Then click Apply.
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% Moosehorn.mxd - ArcMap - Arcinfo _[O] =]
File Edit “iew Bookmaks |Inzert Selection Geoprocessing Customize ‘Windows  Help
ODBsE&8 LBRX 0o E- w5 EEERDI
AQEQIH e H-HEIKO /P LNANTIR,
Tz ntents
08|
El =# State of Maine
B ‘W ashingtonCounty
O
=] Maine_caunties
O
=] Maine_Baundary
O

El = Moosehom NWR
B Gates
]
E O woodeock_TL
[ ]
B O woodeock_ML

@

O streams_flowlines
B Trails

B O Inactive_RR
—
B Foads

Cowver_Type

=] Appraved Boundary
O

= O DRG

RGE

M R:ed Band_1
[ Green: Band_2
M Ele Band_3

Bla M | 1ol
530435.929 4957698.071 Meters 4

12. Click OK to close the window. All the Abandoned Fields and Peat
Bogs and Treed Bogs are selected as illustrated above.

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @

Quiz 1: Build a compound query (SQL expression) selecting all the
swamp types within Cover_Type layer. Hint —there are 4 swamp
classification types listed within the LandCover data field.
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SECTION 3 — Layer Definition Queries

Now we are going to define features within a layer that we want to include
in our view, excluding the features we do not want. This is accomplished
through the Layer Properties window. Queries performed from here
restrict the features in a layer to those that meet the criteria of the query.
This is different from a basic query, which simply selects the features.

1. Right-click on the Cover_Type layer and select Properties. This
opens the Layer Properties window.

2. Click on the Definition Query tab. Now click on the Query
Builder... button.

Layer Properties

Generall Sourcel Selectionl Displa_l,ll S_l,lmbolog_l,ll Fiellsl Joins&HeIatesl Time | HT kL F'Dpupl

Definition Query:

\/

(u] % I Cancel | Sppl |

This opens the Query Builder window. Notice it looks similar to the
Select By Attributes window except for differences in some of the
buttons at the bottom.
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3. Queries are constructed in the same way as before. Scroll down in
the field box, double-click on OHGT (Average Height of Overstory
Components) and then single-click on the > sign. Both appear in the
window below.

4. Click on Get Unigue Values.

5. Double-click on ‘3’ to set the Query for Average Height of Overstory >

50 ft.
T —
-
"OHGT" =
"ODEN"
"0s3"
8T =
= | <o | Like :1'.
2 SRS PN e —
|| o |3
{4 0|
Ll GetUniqueVaIueslGnTn: I

SELECT * FROM Cover_Tupe ‘WHERE:

) [0HGT =]

[~
Clear "Werify | Help | Load... | Save... |
OF. I Canizel |

6. Click OK to close the Query Builder. Notice that the query appears
in the Query Definition dialogue window.

7. Click OK to close out of the Layer Properties window and submit
your query.
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Only Overstory greater than 50 ft appear in the Data View window
and nothing is highlighted.

8. Right-click on the Cover Type layer and select Open Attribute
Table. What is missing from the table? Close the attribute table and
return to the Data View.

9. Double-click on the Cover_ Type layer and go back to the Definition
Query tab. Notice that your query expression is highlighted in dark
blue.

Joins & Relates Time | HTML Popup
General Source | Selection | Display | Symbology Fields Definition Quety I Labels I HCallout

|
< "OHGT" '3 )

Query Builder. ..

oK Cancel Apnly |

10. Press the Delete key. Now the expression is gone. Click OK in the
Layer Properties window, and notice that your Data View has all of
the cover types visually present again.

v'TIP: To update the legend in the table of contents to match the
Definition Query, click on the Symbology tab in the Layer
Properties window and select Add All Values. Only values that

match the Definition Query will appear. Click OK to apply the
changes.

Quiz 2: Explain the difference between (1) building your query using
the Select By Attributes method and (2) building your query using

the Layer Properties>Definition Query method? How are the results
different?
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SECTION 4 — Saving Queries as Shapefiles

Shapefiles are a format for storing the location, shape, and attribute
information of geographic features. When you create a shapefile from the
results of a query (either basic or layer definition), the currently selected
features will be saved as a new data set that is a subset of the original.
This smaller data set can be manipulated much more quickly than the
entire source data set.

1. Clear all your selections from previous parts of this exercise.
You can clear all selected features without going to each individual
layer that has a selection. To do this, go up to the Selection menu,
click on it, and select Clear Selected Features. If this function is
disabled or grayed out, no features are currently selected.

2. Choose Select By Attributes from the Selection menu.

3. Using the Cover_Type layer, build a query that will highlight your two
or three favorite species or cover types.

v'TIP: Use the Help menu to determine when the “AND” or “OR”
operators should be used.

4. Make sure at least two tree species are highlighted in the data view.

5. Right-click on the Cover_Type layer, highlight Data, and select
Export Data.

Export Data

Expork: ISeIected features

Loordinake syskem as:
(%' this laver's source data
" the data frame

€ thie featire dataset you expart bhie data inke
(ol applies i voulexport bo & festure dataset in a gendatabase)

Cutput Feature class:

DATECTT 1 2\Mooseharn\Shapefiles\F avorite_Species.shp
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Make sure that you have “Selected features” chosen to export. You
want to use the same Coordinate system as the layer’s source data.
In the last box, you can navigate to the directory you want and
rename the shapefile that you are about to create.

Click OK when satisfied. arcvap |

! ': Do v wank ko add the exported data to the map as a laver?
ArcMap will ask you...

Yes Mo I

Click Yes.

The shapefile will appear above the Cover_Type layer in the table of
contents in the Moosehorn NWR data view.

Click on the new shapefile and turn it on. You may want to turn off
Cover Type. Notice that it contains only the species that were
selected through the Select By Attributes query. Open the attribute
table if you'd like to double check.

v'TIP: You can also SAVE the query expression created in Query
Builder so you don’t have to rebuild it each time you use it. It will be

saved with an .exp extension. Just load the file and it will populate
the dialog box.

Quiz 3: Display all woodcock survey locations that had greater
than two singing male woodcocks in 1995 (Z995 > 2) overlayed
on Aspen-Birch Woodland/Forest and WhitePine — Hemlock
stands. Do a definition query on the Cover_Type layer and
peruse the display. Do you see a difference in the number of
locations between the two cover types? (Hint: you will need to
add the woodcock SGS layer. Do you remember how to do
this?)
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Notes:
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Notes:
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Exercise 9. Spatial Analysis

Session Objectives: At the conclusion of this session, you will be able to:

Create a summary table

Create a summary table in conjunction with a query

Generate statistics on numeric fields

Perform select by location queries
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Materials created by: Kimber Sprankle, Greg Stepic, Mark Richardson, and Lynn Rutz
Revised: February 2012, by Mark Richardson and Christopher Bryant
Notes: ArcMap 10, Service Pack 1
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Section 1 - Preparing for Analysis

Before we begin this section, create a folder where you can put the results
of your analysis. We recommend creating this folder directly under
CSP7100/Moosehorn and naming it Analysis.

1. Click on the Add Data button located on the Standard Tool bar.
2. Navigate to D:\CSP7100\Moosehorn

3. Click on Create New Folder

Lookin: |(g Home - CSP7100IMoosehiom 7| fp L2 | B | E 9

E6.xls

|3 Moaseharn. gdb
£30000

E=] Mew Falder

£ 5hapefiles
RN ahitat. prig

Show of type: IDatasets and Layers j Cancel |

4. Change the New Folder name to Analysis and then enter Analysis
into the Name dialog box.
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SECTION 2 - Summarizing (for category fields)

Tabular data can be summarized using a variety of statistical parameters
including sum, standard deviation, variance, and average.

1.

Open the Moosehorn map document and make sure that the
Moosehorn NWR data frame is activated.

Right-click on the Cover_Type layer and select Open Attribute

Table.

Table

H- - Bk a8 x

CEGL 3 | ECOLSYS_CO | COMMENTS 1 amdrraar Shape_Length | Shape_Area
Fed Maj =  Sart Ascending 1335737002 | 69541 473851
Aspen{=  Sort Descending 06 265104 | 34427 201504
AEpen _ 1320683957 | 49243 647977
Red Ma Advanced Sorting... 3301 651637 | 201169 587357
Ahandd 716435402 | 23542 762555
Shrub € 1967 433558 | 52795 387203
Gramind 365 703856 4043 03445
Gramin Field Calculatar... 4636 BA3216 | 561249 13117
Utilty - c 880 027655 | 133334 655964
alculate Geometry...
Red Ma 1424 446531 B0856.057
Gramin Turn Field OF 3256 704163 | 53009 330153
Open 4208 076102 | 345166 633353
AspEn FrscaailhaeEs Colim 1335 780303 53183 0505
Azpen { ¥ Delete Field 1407 532132 3TRS2.2535
Spruce : 4T 581776 28878939
azpen | [ Froperties... 1624 697805 | 110549 525839
Shrub Swamp 128289372 15079 518574
Red Mapls Swamp 417003226 4435 386795
Azpen - Birch Woodland/F orest 1279377183 59409 253955
Aszpen - Birch WaodlandForest 4009136065 | 152518709027
K
TR 0 r m = | [0 out of 2532 Selected)

Right-click on the LandCover field header and select Summarize.
This opens the Summarize window.

Fill in the fields to match the window shown below:

Click on the “+” sign beside ACREAGE and check Sum.

This will give you the total acreage for each land cover class in a
summary output table.

Page 4 of 21

Exercise 9




GIS Introduction — CSP7100 2012

U.S. Fish & Wildlife Service National Conservation Training Center
Summaice R

Summarize creates a new table containing one record for each unique value
aof the gelected field, along with statiztics summarnizing any of the other figlds.

1. Select a field to summarize:

q ILandEDver j

2. Choose one or more summary statistics to be included in the
output table:

® NwRUNIT -]

# MNwRMNAME

B ACREAGE
[ tinirnum J

[ M aximum
[] Awerage
e .
[] Standard Deviation
[] Wanance
B ALPHA ;I

Lo 1 |

3. Specify output table;

ﬂ ID:'\ES P7100M oozeharnhdnalysishelass_surn. dbf E;-l
™| Summarize on the selected repards anly

About Summarizing Data | k. I Cancel |

5. Click OK.

6. ArcMap will ask you... Do you want to add the result table in the
map? Click on Yes.

7. Close the Attributes of Cover_Type table.
8. Notice that at the bottom of the Table of Contents you have
“class_sum” database file added. Also note that the table of

contents is now shown in the source mode.

8. Right click and open the class_sum table in the table of contents.
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9. You should have four fields: OID (ObjectID), LandCover, Count of
each land cover class, and the Sum of Acreage for each cover

type class.
Table | x|
ERE ML R
(4]]1] LandCover Count_L andC r | Sum_ACREAGE
v[_0]2kandaned Field 57 .

1 |Aspen - Birch Woodland/Farest 721 11713.32

2 |Beaver Marsh/BogPond 43 496,21

3 |Cobhble 1 23

4 |Commercial Land 13 34.96

o [Conifer Svwamg 29 26273

& [Cropland 1 1065

7 |Floodgplsin Forest 2 2557

g |Graminoid Marzh 101 909.09

9 | Gravel Pit 13 29.25

10 [Junkyard 1 0.59

11 [Ledge a7 F39.25

12 [Log Yard 24 GE.74

13 |Morthern Hardwood Forest 19 262.25

14 |Morthern White Cedar Swamp S0 a7a.09

15 [Open Water 110 194557

16 |Pest Bog 32 34355

17 |Red Maple - Pine Forest 92 2111.74

18 |Red Maple Swamp 54 441 36

19 [Red Fine Plantstion 4 1062

20 [Residerntial 44 105 64

21 [Salt Marsh 20 107 .24

22 |Shrub Swwamp 170 107253

23 |Spruce-Fir Flats 52 4727

24 | Spruce-Fir Upland Farest g04 10651 .69

25 (Tiddal Flst 47 265549

26 |Treed Peat Bog 23 &1.04

27 |Upland Brush g 2929

28 |Lhilty - Transpartation 11 21027

29 [White Pine - Hemlock 115 1565 .52

4 A4 1k M E (0 out of 30 Selected)
| Cover_Type | /ciass sum:

10. Close this table and return to your data view. Feel free to try some
more summaries with different statistics included.

v TIP: In step 2 of the Summarize box, fields with text

values default to the non-statistical options of “first” and “last”
and cannot produce any mathematical output.
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SECTION 3 - Combining a Query with a Summary

Combining a query with a summary can provide a powerful tool for more
complex analysis. This allows us to summarize from a selected set. In this
exercise we will calculate the acreage of each species that is under
stocked.

1. Addthe Forest_cover data layer from the Moosehorn
geodatabase, Landcover feature dataset. Turn off (uncheck) the
Cover_type layer.

2. Inthe Forest_cover Layer Properties, Definition Query tab, create
a definition query where "COVTYPE" = 'FOREST

3. Go to the Selection menu and click on Select By Attributes, fill in
the fields to match the window shown below:

Select By Attributes K E |
-Lﬁ}'ﬁﬁ I"@ Forest_Cover LI
[ Orly show zelectable lavers in this list
-MEthUdi IEreate a new gelection j
"COVTYPE" NE
"FCODE"
"GAFCLASS" o
"SIZE"
| sTockiNG®
(SPELIES™ =
= <3 | Lk .
| o> | e [T
> | >=| Andl '
'VER'
< | <= | _or || unoer S —
g
_|;=,°»| 0 | Nl:ltl "WELL'
|2 | = e = 5 |G|:. To: I
SELECT *FROM Forest_Cover WHERE:
-"STDEKING“='UNDEH1 =
[ -]
Clear | Werify | Help | Load... | Save... |
Qk I Apply | Cloze |

4. Click the Apply button and the OK button to return to your data
view.
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5.

Right-click on the Forest_cover layer, highlight Selection, and

select Open Table Showing Selected Features. This allows us to
view only those records we have selected through our query.

Table =]
ERAR AL NG T RS
AREA PERIMETER UHIT | COVTYPE | FCODE | SAFCLASS | SIZE | STOCKING SPECIES ~
» 10597 953125 909.212156 | BARING|FOREST 19PU 19 F UNDER GRAY BIRCHRED MAPL
q07 AT1875 240096967 | BARIMNG|FOREST 19PU 19 P UNDER GRAY BIRCHRED MAPL
75896875 13253305858 BARIMNG|FOREST 19PU 19 P UMDER GRAY BIRCHRED MAPL
24909375 60444569 |BARING FOREST 1amU 15 ] UMDER RED PINE
1419 640825 215425244 |\ BARIMNG|FOREST 13kl 15 bl LUMDER RED PINE
T02.734375 122692523 BARIMNG|FOREST 13l 15 ] UNDER RED PINE
HTT.T1E75 457 917565 BARIMNG|FOREST 165U 16 S UNDER ASPEN
359942 BEVS 1237 403334 BARIMNG|FOREST 165U 16 S UMDER ASPEN
5355465875 93392307 |BARING FOREST 1amU 15 ] UMDER RED PINE
37696573 F3.143475 |BARING FOREST 13kl 15 bl LUMDER RED PINE
102 90625 37934492 |BARING FOREST 13l 15 ] UNDER RED PINE
19203 578125 5595434093 BARIMNG|FOREST 165U 16 S UNDER ASPEN
436 90625 59505519 |BARING FOREST 13l 15 ] UMDER RED PINE
36200465875 319511864 BARIMNG|FOREST 195U 18 S UMDER GRAY BIRCHRED MAPL
3751.59375 255791202 BARIMNG|FOREST 1asu 18 b1 LUMDER GRAY BIRCHRED MAPL
14172 4375 5581.321425 BARING|FOREST 21nil 21 ] UNDER EASTERM "WHITE PINE
2145.53125 3600273592 BARIMNG|FOREST 195U 19 S UNDER GRAY BIRCHRED MAPL
2205 546875 2008934192 | BARIMNG|FOREST 108PU 108 P UMDER REC MAFLE
1004 328125 163924756 BARIMNG|FOREST 19PU 18 P UMDER GRAY BIRCHRED MAPL
29252 578125 504522737 | BARIMNG|FOREST 185U 16 b1 LUMDER ASPEM b

10 n S5 (35 out of 958 Selested)

6.

Right-click on the field “Species” and select Summarize. The

Summarize window appears. Fill in the fields to match the ones

shown below:

Summarize creates a new table containing one record for each unigque value
of the selected figld, along with statistics summarizing any of the other figlds.

Summarize

—

—

o LEET AR,

1. Select a field to summarize:

|SPEI:IES

2. Choosze one or more summary statistics to be included in the

output table:

=

WTRREG
MODIFIER
WCODEZ
=l ACRES

[ Minirrwarn
[ Maxirmurn

[] Awerage
Surm

[] Standard Deviation
[] Wariance

3. Specify output table:

=l

[

ID:'\ESF‘ﬁEIEI'\MDosehom\.&nalysis'\understock_sun'ldbf E;|

ma onh the selected records anly

e ———
About Surmrarizing 0ata | |

—

ok |

Cancel |
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You want a summary of the total acreage of each under stocked
tree species.

7. Make sure that you place a check mark beside Summarize on the
selected records only. Once your screen matches the example
above, click OK.

8. Click Yes to add the UnderStock _sum table to your table of
contents.

9. Scroll down the table of contents and locate the UnderStock _sum
table.

10. Right click and open the table to view the records.

Table

- -y O X

0olD SPECIES Count_SPECIES | Sum_ACRES

r 0] ASPEM iyl 232064
1 |[EASTERRM WHITE PIRE 2 358

2 [EASTERRM WHITE PINE/RED MAPLE 1 201 531

3 |FRAY BIRCHRED MAPLE 36 238176

4 |RED MAPLE 1 0543

3 |RED PINE | 37a

G |RED SPRUCE 12 177973

7 [ TAMARACK 3 39674

H 4 1 k k E [0 out of 8 Selected)

11. Close all of your open windows except for your data view.
12. Clear all selected features.

You may want to try some other summaries with more statistics.

vTIP: Inthe Select by Attributes box, if there is an extended
list of unique values, you can either enter the value or just the

first letter of the value in the Go to field to quickly locate the
value.
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SECTION 4 - Statistics (numeric fields)

The complete range of statistics for a numeric field can be obtained using
the Statistics command.

Sort Azcending

1. Open the UnderStock sum table.

Sort Dezcending

Advanced Sarting...

2. Right-click on the Sum_ ACRES field header and

select Statistics.

L . . . . . Field Calculatar...
The statistics information is displayed in a new
window. On the left-hand side is some useful
information on the data field, such as total acreage
of the under stocked tree species for the layer. On Fresze/lnfreez Lolumn
the right-hand side you have a frequency distribution % Delete Field
histogram. Note that this is simply a display window  (*f Froperties..
and no new table or .dbf is created.

Turn Field Off

Statistics of UnderStock_sum el

Field

Frequency Distribution
Statiztics:

Count: &

Minimum: 0545

b airnuinn: 259,176

Sum; 318,505

Mean: 114813125
Standard Deviation: 10578599

[ R S T S R TS R k)

LI _’l 0.5 y8.7 1496.8

3. Close the statistics window. Also, close the UnderStock table.

v'TIP: The data in the Statistics box can be copied by
holding and dragging the mouse over the text and using

the shortcut keys of “Ctrl + C” to copy and “Ctrl + V” to
paste. To copy the entire graph box hold down “Alt + Print
Screen” and then paste.
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Quiz 1. How many acres of Poorly Drained soils (there are 3 types;
poorly, very poorly and somewhat poorly) are contained on the refuge?
You will need to add the Ssurgo feature class (soils for Moosehorn) to
your data frame. Query this layer using the drclasssdcd field to come up
with your answer. Display your results. (Hint: it may be helpful to use the
help button within the Select by Attributes dialog window).

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 5 - Selection by Location |

Find all of the woodcock nests that are completely within Aspen-Birch
Woodland/Forest stands within the Baring Unit at Moosehorn NWR.

1. Open the Moosehorn map document and make sure that the
Moosehorn NWR data frame is activated.

2. Activate the Cover_Type feature class and turn off the
Forest_Cover layer. Ensure that the woodcock _NL layer is turned
on.

3. Use the Select By Attributes function to select all of the Aspen-
Birch Woodland/Forest stands from the Cover_Type layer. Do
you remember how to do this?

4. Go up to Selection> Select By Location.

5. Fill in the fields to match the window shown below:

Select By Location 7| =]

Select Features fram one or mare target lavers based on their location in
relation to the Features in the source layer.

Selection method:

- Iselect features From j

Target layer(s):

O =ates

O woodoock_TL
- wioodoock_ML

[ Stream_flowlines

1 Trails

O Inactive_RR

[] Roads

O Cover_Tvpe

[0 approved_Boundary
O Cover_Type

[0 #Approved_Boundary

™ Only show selectable lavers in this lisk

Source laver:

— [€ Cover_Type =]

I | (Use selected|featires (0 features selected)

Spatial selection method;

— ITarget laver{s) Features are completely within the Source layer feature j

I | &ppliya searchdistanse

[ too0. Dooooo Meters =l
Help | [o]4 | apply I Clase
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6. Click Apply, and then click Close.

7. Uncheck the Cover_Type layer. Now you can see the selected
Woodcock nest locations easier.

% Mooszehomn.mxd - ArcMap - Arcinfo - [O] x|

File Edt View Bookmarks Inzett Selection Geoproceszing Customize  Windows  Help

DpE@& +@Bx/ o 2aq@oiiill«s -0 8@/ 8 M85 0 R,

Table Of Contents -
ST
_"_1 g @2 =
| 2 Wisible
i
"‘ o Approved Boundary K ¥
58 Gates [
[1:1] & Inactive_RR EH =
F —
] < Roads K =
1]
= s Trails B %
=
@ woodoock_MNL B # —
=1 @
0121 Mot Wisible
ik |5 Cover_Type i
& Cover_Type K
"lé?} DRG
&4 Streamn_flowlines K
<o wioodoock_TL E

EEREERTE] | i3

8. Open the Attribute Table of the Woodcock_NL layer.

9. Click on the Selected button. These are the records of all nest
locations that are completely within Aspen-Birch Woodland/Forest.

10. Go to Selection on the main menu and select Clear Selection.

11. Close the Selected Attributes of Woodcock NL table.
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Extra: Can you think of another way to derive your solution?

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 6 - Selection by Location Il

Let’s find all of the Beaver Marsh/Bog/Pond and Shrub swamps that
intersect the inactive railroad at Moosehorn NWR.

1. Use the Definition Query to select and display only Beaver
Marsh/Bog/Pond and Shrub swamps under the field LandCover.

2. Turn off all of the layers except for Cover_ Type, Approved
Boundary, and Inactive_RR layers.

3. Go up to the Selection menu and click on Select By Location. Fill
in the dialogue box so it matches the one shown below.

Select By Location K Ed

Select Features From one or more target layers based on their location in
relation ko the Features in the source layer,

Selection method:

Targek laver(s)

O Mgt_Units

[0 Gates

[ woodcock_TL

[0 woodcock_ML

[ streams_flowlines
O Trais

[ Inactive_RR

[ Roads

] Mgt_Uniks

[ Mat_Units b

- Cover_Type [

™ Only show selectable lavers in this list

|»

Source laver:

— I“"' Inactive_RR LI

= Use selecked Featires {0 Features selecked)

Spatial selection method;

— ITarget laveris) features interseck the Source layer feature j
™ Apply a search distance
[ 2000000000 Meters =l
Help | 44 | Apply I Close |

4. Click Apply, and then click Close. Notice all of the Beaver
Marsh/Bog/Ponds and Shrub swamps that intersect the inactive
railroad are now highlighted in cyan.
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Quiz 2: If this railroad were to become active, how many acres of
Beaver Marsh/bog/ponds and Shrub Swamps would be affected
using this type of analysis?
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SECTION 6 - Selection by Location Il

Find all of the Beaver Marsh/Bog/Ponds that are within 1 kilometer of an

inactive railroad at Moosehorn NWR.

1.

Clear all of your selected features. Change your Definition Query to

show only Beaver Marsh/Bog/Ponds.

Go up to the Selection menu and click on Select By Location.

Select features from the Cover_Type layer that are within a
distance of 1 kilometer from the inactive railroads layer

Your screen should match the example below:

Select By Location

Select Features fram one or maore karget lavers based on their location in
relation to the Features in the source layer,

Selection method:

Target laver(s):

O Gates

[ woodcock_TL
[1 woodcock ML
[ Stream_fowlines
O Trails

O Inactive_RR

[] Roads

— Cover_Type

[ Approwved_Boundary

™ only show selectable lavers in this lisk

Source laver:

-}V" Inactive_RF R

™| Use selected features (0 features selected)

Spatial selection method:

-ITarget laveris) Features are within a distance of the Source layver feature j

¥ apply a search distance
[ 1000000 [[ilometers =l

Help | (o] 4 I Apply | Clase

Click Apply, and then click Close.

All of the Beaver marsh/bog/pond polygons that are within 1

kilometer of an inactive railroad are now highlighted.
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Remember, just a portion of a Beaver marsh/bog/pond polygon may
be within 1 kilometer — not necessarily the entire polygon, since this
includes any polygon that has any part within a kilometer of the
wetland. To visualize this we are going to create a 1 kilometer buffer
surrounding the inactive railroad by using the Buffer Wizard Tool.

CRCRAN* IR Il L k@ 7 EILEIMS S EE]

Buffer Wizard |

4. Click on the Buffer
Wizard tool located on About buffers
the Tools tool bar. e s

from the features.

—what do you want to buffer?

{° The graphics in the data frame [Default Annatation Tarast]

& features of a layer \
FTractive AR

er of features:
Mumber of feature

™ Use only the selected features

5. Change the features of
a layer to Inactive_RR
and click on Next.

< Back I Hesxt » I Cancel

6. Change the Buffer
distance units to ton do gou want o weaelian?
Kilometers and & Bz et ¥
SpeCiﬁed diStance to 1 " Based on a distance from an attribUte
kilometer. Click Next. rym - =] i i c 0@

Az multiple bufer rings
Humber af rings: 3 :II @@@
—=
=

Distance between rings: 1 Kilameters

Buffer Wizard

P ——
)l

— Buffer distance
Digtance unitz are:(l Filometers '\I
e ————

/

< Back I Hext > I Cancel
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7. In the buffer output

type select YES to
dissolve barriers.

Buffer Wizard

8. In a New layer dialog
box specify where you
want to store the
shape file and name

the buffer. Click on

Finish.

— Buffer output type
Dizzolve barriers between Q Yes @ ) " Mo

S ——

 Create buffers sa they are

| ingide and outside the polygon(s]
= only outside the polygonls) q

| only inside the polygen(s)

| outside polpgon(s] and include inside

—Where do you want the buffers to be saved?

" A graphics layer in data frame

D:ATECT11 24 Moozeham'Shapefiles\ R R_Buffer =

£ 1y ar existing editable [ayer I x
|1 a new layer. Specify output shapefile or feature class: >

< Back I Firizh I Cancel

A 1 kilometer buffer with be generated and automatically added to
the table of contents. You may need to move the newly created
buffer below the other layers of Cover_Type and the Inactive
railroad. Your buffer and other layers should appear similar to the

one shown below.

% Moosehorn.mxd - ArcMap - Aiclnfo

File Edit ‘View Bookmarks

able it
) - [
IS CE

Insert  Selection Geoprocessing  Customize  ‘Windaws  Help

DB +BBx oo s -[Fm  FEEDIE0

Jo[=1 3

=] Visible

“' & Approved_Boundary
Eile Euffer_of_Inactive_RF

B & Cover_Type

<o Inactive_RR
—+

2 Mot isible

E E

» ®

E E

» ®

& @ DRG
< Gates
<% Foads
B [ Stream_flowlines

i | Trails
& [< woodcock_ML
|!"" woodcock_TL

EEHEEEE

Q@i es BH-HE K@ FEIDMKSSIEIE

EERRRTEN|

631054 632 5002148 222 Meters /Ll
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v'TIP: Use the Help button in the Select by Location box for a

description of each location operation.

Quiz 3: Find all of the woodcock nest locations within 25 meters of an
Aspen — Birch Woodlands. How many eggs hatched (NOEGGHT) from
those nests? And finally, how many eggs hatched from all other nests?
(Hint: you will want to utilize the Switch Selection function located under
Options in the attribute table to easily determine this value.)
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Exercise 10: Scale

Session Objectives: At the conclusion of this session, you will be able to:

e Describe the effect of scale on mapped data
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Materials created by: Karen Klinger and Mark Richardson
Revised: March 30, 2011 by Christopher Bryant
Notes: ArcMap 10, Service Pack 1
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Map scale is a confusing topic for most people new to GIS and to non-
Geographers . This self paced exercise will help the user understand the
concept of scale and how it effects specific layers. Follow the steps outlined
below to complete the exercise:

1. Open the scale.mxd map document file located under the Scale
folder CSP7100\Scale\Scale.mxd. It contains a data frame named
View 1 with four layers.

2. Turn on the States2m layer.
3. Right-click on this layer and select Zoom To Layer to view all 5

states. Manipulate the map scale either by scrolling the mouse wheel
up and down or by manually inputting a scale into the scale bar.

DRES L HE x| o~ n:b@:\.{ = Gl (6] @ B e | 42

A. What range of scale is the States2m layer best viewed at?

v TIP: You can change your scale setting preferences from the

dropdown menu in the scale box>Customize This List.

4. Click on the Full Extent icon to return to the full extent of the
States2m layer.

5. Turn on the Hydro2m layer to view the hydrography of Maryland and
Delaware.

B. How well does the Hydro2m layer seem to represent the surface
waters at this scale?

C. What scale is displayed on the Standard Tool Bar?
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6. Right-click on the Shepnwi layer and select Zoom To Layer. Please
DO NOT turn this layer on yet.

D. How well does the Hydro2m layer seem to represent the surface
waters at this scale?

E. What scale is displayed on the Standard Tool Bar?

F. The state line (black) is actually the Potomac River. Does it line up
with the dark blue line of the Hydro2m layer?

G. Why or why not?

H. Is this a problem?

7. Turn on the Hyd100k layer.

I. How do these lines (light purple) compare with the Hydro2m
layer?

J. Hydro2m and Hyd100k were developed at scales of
1:2,000,000 and 1:100,000, respectively. How does this affect
what scales they are best viewed at?

K. If a large scale map shows objects in more detail, which layer has
the larger scale?

8. Turn on the Shepnwi layer.

L. The Shepnwi layer was developed at a scale of 1:24,000. How
does it compare to the other layers?
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9. Use the Zoom In tool to zoom in on the two islands shown at the top
of the Shepnwi layer.

O Y Y- X ¥ Y

M. Do these islands appear in the other layers?

N. Why or why not?

10. Click the Full Extent icon.

Z2aaN@piik e - IINS 075 M8

O. How do the Shepnwi and Hyd100k layers look from this zoom
level?

P. Which layer is most appropriately used when:

Zoomed out?

Zoomed in?

Explore the differences in the levels of detail of these layers. When you are
finished, please open the Moosehorn.mxd.

Quiz 1: Using Help, find out how you can specify a range of scales at
which a layer will be shown. Specify a minimum and maximum range.

v'TIP: You can specify a relative map value in the scale box and
ArcMap will calculate an absolute scale. For example, if you wanted 1
inch to equal 100 miles on the States2m layer, enter 1 in = 100 mi in

the scale box and ArcMap would convert the calculation to an
absolute value of 1:6,336,000. For more details, go to Help> map
scale, customizing.
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Notes:
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Discussion/Lecture: Acquiring Geospatial Data

Session Objectives: At the conclusion of this session, you will be able to:

¢ |dentify where to acquire Geospatial data
¢ |dentify who generates Geospatial data

e Describe 3 methods of generating vector data
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Materials created by: Ron Salz and Marcia McNiff.

Revised: December 2011 by Mark Richardson and Christopher Bryant
Notes: ArcMap 10
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Notes:
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Acquiring GeoSpatial Data

FWS
FWS GIS Data Sets: http://www.fws.gov/qgis/data/national/index.html
FWS-GIS List Serve - to subscribe email: fws-qgis@lists.fws.gov

USGS

The National Map: http://nationalmap.gov/

Earth Resources Observations and Science Center (EROS): http://eros.usgs.gov/
GAP Analysis: http://gapanalysis.nbii.gov/portal/server.pt

Maps, Imagery and Publications: http://www.usgs.gov/pubprod

Geospatial Data Clearinghouse: http://www.fgdc.gov/dataandservices

USGS Earth Explorer: http://edcsns17.cr.usgs.gov/EarthExplorer/

National Map Seamless Server: http://seamless.usgs.gov/

National Biological Information Infrastructure (NBII): http://www.nbii.gov

National Land Cover Data: http://www.mrlc.gov/index.php

USDA NRCS
Soils, aerials & more: http://datagateway.nrcs.usda.gov/

BLM
PLSS by state: http://www.geocommunicator.gov/GeoComm/Isis_home/home/index.htm

Census Bureau
TIGER data: http://www.census.gov/geo/www/tiger/index.html

EPA

Surf your Watershed: http://cfpub.epa.gov/surf/locate/index.cfm

BASINS: http://www.epa.gov/OST/BASINS/

GeoGateway: https://geogateway.epa.gov/geoportal/catalog/main/home.page

NPS
National Park Service’s GIS Homepage: http://www.nps.gov/qis
Integrated Resource Management Application: https://irma.nps.gov/

Other Data Sites

The Federal Geospatial Platform: http://www.geoplatform.gov/home/ (NEW!)
Data.gov: http://www.data.gov/

Microsoft’s Terraserver: http://www.terraserver.com/

GIS Data Depot: http://www.gisdatadepot.com

State GIS Data: http://libraries.mit.edu/gis/data/datalinks/statedataweb.html

LIDAR
USGS LIDAR: http://lidar.cr.usgs.gov/
NOAA Coastal LIDAR Data: www.csc.noaa.gov/ldart
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Online Mapping Applications
FWS Lands Mapper (boundaries and parcels): http://qgis.fws.doi.net/fwslands_mapper/
Critical Habitat Mapper: http://criticalhabitat.fws.gov/
ArcGIS Explorer: http://explorer.arcgis.com/

ESRI ArcGIS Sites
ArcGIS Data: http://www.esri.com/data/find-data.html

ArcGIS Resources: http://resources.arcgis.com/
ArcGIS Scripts and Models: http://resources.arcgis.com/gallery/file/geoprocessing

USFWS GIS Contacts by Region

Region Contact Phone Email

National Chris Lett (303) 274-3574 Chris_Lett@fws.gov
R1 Mark Kildow (503) 231-2371 Mark_Kildow@fws.gov

R1 (field rep) David Hines (360) 604-2500 David_Hines@fws.gov

R2 Ric Riester (505) 248-6851 Ric_Riester@fws.gov
R3 Mary Balogh (612) 713-5490 Mary_Balogh@fws.gov
R4 Jason Duke (931) 528-6481 x216 Jason_Duke@fws.gov
R5 BJ Richardson (413) 253-8335 BJ_Richardson@fws.gov
R6 Mark Ely (303) 236-4368 Mark_Ely@fws.gov
R7 Steve Kovach (907) 524-3251 Steve_Kovach@fws.gov
R8 Pat Lineback (916) 414-6559 Pat_Lineback@fws.gov

R8 (field rep)

Tony McKinney

(760) 431-9440 x259

Tony_McKinney@fws.gov

R9 Endangered
Species

Linda Purviance

(703) 358-2079

Linda_Purviance@fws.gov

R9 Federal Aid

CJ Huang

(303) 275-2344

CJ_Huang@fws.gov

R9 Fire
Management

Bill Leenhouts

(208) 387-5584

Bill_Leenhouts@fws.gov

R9 Migratory
Bird Mgmt

Kathy Fleming

(301) 497-5902

Kathy_ Fleming@fws.gov

RO NCTC

Mark Richardson

(304) 876-7470

Mark_Richardson@fws.gov

R9 Fisheries &
Habitat
Conservation

Tom Dahl

(608) 783-8425

Tom_Dahl@fws.gov
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Exercise 11: Creating New Data

Session Objectives: At the conclusion of this session, you will be able to:

o Use ArcCatalog Window to create a new shapefile
« Trace and digitize new polygon features
« Import XY coordinates from a table into ArcMap

. Export XY events layer to a shapefile
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Materials created by: Mark Richardson and Karen Klinger
Revised: April 2011 by Mark Richardson & Christopher Bryant
Notes: ArcMap 10, Service Pack 1
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SECTION 1 — Creating a new shapefile

ArcCatalog Window is the application you will use to create a new
shapefile. In this section you will create a polygon shapefile. The file will
be named Habitat.

1.

2.

Click on the ArcCatalog Window button.

In the directory tree, navigate to the
\CSP7100\Moosehorn\Shapefiles folder.

Right-click on the Shapefiles

folder, select New and click on
Shapefile. This opens the Name: |Habitat
Create New Shapefile dialog.

Create New Shapefile

Feature Type: IF'l:ulyg-:un j
In the Name section type ~ Spatial Reference ~—_
Habitat. Description:
Inknown Coordinate System ;I

For Feature Type choose
Polygon.

Now you need to assign the
projection and datum
information for your new

. 4
shapefile. =
[T Show Details
Click the Edit button to Open [T Coordinates wil contain M walues. Uzed o store route data,
the Spatial Reference [T Coordinates will contain Z values. Used to store 30 data.

Properties dialog.

k. I Canzel

v'TIP: Several default columns are automatically generated
with a new shapefile. One is the ID column, which may be

deleted if not needed after new attributes have been added to
the table.
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Since you will be digitizing new habitat features for the Baring Unit,
we need to choose the standard projection/datum used by the
Refuge. Moosehorn’s existing shapefiles already have spatial
reference information assigned; we can simply import this
information from one of these files.

7. Click on Import. Navigate to and select any shapefile which
appears in the \CSP7100\Moosehorn\Shapefiles folder. Click Add.

8. Your screen should match the example below:

Spatial Reference Propetrties 2=l

¥ Coordinake System I

—
@ | NAD_1983_UTM_Zw

Details:

Projection: Transverse_Mercator -~
False_Easting: 500000,000000
False_Morthing: 0.000000
Central_Meridian: -69.000000
Scale_Factaor: 0,999500
Latitude_OF_Criging 0.000000
Linear Unit: Meter (1.000000)

Geographic Coordinate Swstem: GCS_Morth_American_1933
Angular Unit: Degree (0,0174532925199432097 o
Prime Meridian: Greemsich (0. 000000000000000000%
Datum: D_Morkh_American_1953
Spheroid: GRS_1980 LI

Select. .. Select a predefined coordinate swskem,
port & coordinate swskem and =, £ and M

‘ ’ omains From an existing geaodataset (e.q.,

feature dataset, feature class, rasker),

Create a new coordinate syskerm,

Madify Edit the properties of the currently selected
coordinate syskem.

Clear Sets the coordinate system to Linknown,

Save As, ., Save the coordinate system ko a
File.

b

o4 | Cancel | Apply |

9. Click OK to accept the coordinate system. Click OK again to create
the new Habitat shapefile. ArcMap will automatically move/copy
the new Habitat layer into the Table of Contents under the active
data frame — Moosehorn NWR
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10. Go to the catalog tree and right click on your new Habitat layer.
Click on Properties and open the XY Coordinate System tab.
View the metadata to confirm that the projection information is there
and in the correct projection.

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 2 - Digitize new polygon features

You will create 4 new polygons of wood lots within the Baring Unit, which
will be identified later as habitat 1, 2, 3 and 4 in the next exercise. A
spatial bookmark has been established to expedite this exercise.

1. Add and turn on the bardoq (Baring Unit Digital Ortho Quad) data
layer (from the DOQQ folder) in the Table of Contents. Turn off all the
others layers except Habitat, bardoq and Roads.

2. Turn the Roads layer white (Do you remember how? See Tab I).

3. Click on Bookmarks> Digitize Area. You are now zoomed to the
feature which you will digitize.

4. Click on the List by Selection button at the top of the Table of
Contents and turn all the selectable layers off except Habitat.

& Moosehorn.mxd - ArcMap - Arclnfo = [=1E3

File Edit “iew Bogkmarks Insert Selection Geoprocessing  Customize  “Windows  Help
DBES&I L AR x| 0 o b iems =l o | B2 Gl B @1 [0 e | i 12
BQO@iiles M- r1E k@ 7FELMNHSE R

Lo e B
= Selectwules zelected) .

> Habiat [ 40
4 Caver_Type [
G Trailz MMHED

% woodoock_ML E &0
=l Mot Selectable
42> bardog.sid

f«:‘}> Gates EHMHEO -
< Floads =0

gy tpproved Bound.. B [0

o Cover_Type HHEO

@ DRG

< Inactive_RR EEI
<& Stream_flowlines B [& 0
<% wondeock_TL EHmo

lae|e .l e o

B35662 427 4336027 477 Meters /ﬂ
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5. Add the Editor toolbar to the DataView.

eator~ [P | & 41 36 Nilach # 2 B R IB

6. Click on the dropdown arrow next to Editor and choose Start
Editing.

7. In the Start Editing select the Habitat layer. It will then show where
the edits will be saved under the Source window.

Start Editing K

This map contains data from more than one database or folder.
Flease choose the layer or workspace to edit,

|3 “© approved_Boundary
|8 ¥ Cover_Type

| v Gakes

[
|3 “*Inactive_RR

3 ¥ Rioads

&% streams_flowlines

@ Tralls

e woodcock_NL

“wrwoodcock_TL

S =]

Source I Type
|3 D:ACSPT100YMoosehormMoosehorn. gdb File Geodatabase
.,2 DYCSPT100MooseharmShapefiles Shapefiles [ dBase Files
About Editing and Workspaces | OF I Cancel |

8. Next, click on (select) the Habitat layer which appears in the Create
Features Window.

Note: If the new Habitat polygon does not appear in your Create
Features window, follow the steps outlined on page 17 to remedy the
problem. If the Habitat polygon does appear, continue onto step 9.

-é; - B <Search: - G &

EM
E’Eonslluclion Tools
|Q Paolygon
[] Rectangle
O Circle
> Elipze ﬂ
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9.

10.

11.

12.

Under the Construction Tools window, select the Polygon as the tool
type. Your arrow pointer changes to a crosshair. Move the crosshair
over the Roads layer. A box will appear identifying the feature with
text - Roads Vertex.

#; Moosehorn.mud - ArcMap - Arcinfo —|O] x|
File Edit ‘“iew Bookmarks Insett Selection Geoprocessing  Customize  Windows  Help

NepE&Laix ocd 7w FlEEEB0 5 982,

B QAL e -k FRIZINS S EIE R

(E AR &
Table O Contents -;
S84
El = State of Maine

= “washingtonCounty

=]

= Maine_counties
O

= taine_Boundary - o i
| . . % Feature Constiuction

El =/ Moosehomn NWR

Gates

= O woodcock_TL
.

= woodoock_ML
&

O Steam_flowlines

=] Trails

= Inactive_RF
-+

=] Roads

= Habitat
1
O Cover_Type
Approved_Boundary
O Cover_Type
= bardog. sid
RGE
M Red: Band 1
[ Green: Band_2
M Blue: Band_3
O DRG

(EEREEE ; >l
635242543 4395666 776 Meters 2

Double Click on the upper road intersection (Red square shown
above) to activate the tool and start digitizing. Click the left mouse
button as follow the perimeter of the road; left click to add vertices
(points).

Double click the when you return to the starting road intersection. A
filled polygon on top of the road layer will appear.

Double Click on the Habitat layer symbol patch in the Table of
Contents. Change the Fill Color to none within the Symbol Selector.
We want the new habitat layer to be “transparent”
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13. Activate the Cut Polygons Tool on the Editor Tool Bar

Edtor~ [+ ] ™a |« & 41+ 35| I DK ch

& Moosehormn_mxd - ArcMap - Arcinfo

File Edit View Bookmarks Insert Selectio Geopros Customize windows  Help
Daﬁluwﬂn@axmhwp ||1snvﬁ 1|k B G S B el 282 o
HORCR SN - THHHIE AN~ IIEIkIOJ-M\Hzﬁ'\-\@ﬁ

(EE "?m@@ﬁﬁ IEEEY ="

= = State of Maine
E M washingtonCounty
=
E [ Maine_counties

O
El M Maine_Boundary
|

ul DD u]
H]
Z

o]
o
=

nEE® m m m omEm m wmal
G
I
z

gO00
I
E
2
3
2
H
£
)
3
2
i
2
L
=

I Elue
O DRG

jom = 4] = - T >

Lenagth: 62 766 m, Direction: 177 0643, Tatal Length: 455 217 m £34913.871 4995498 687 Meters /’J

14. Cut out/digitize around the 4 wooded polygons. Choose one wood

lot to start digitizing.

Click on the outside of the road polygon once with the left mouse
button to position a single vertex. Move your cursor to the right
around the wood lot and enter another vertex. Continue to add
vertices around the wood lot edge until you completely sketch the
outside perimeter. Note, you must start and then finish on the

outside of the road polygon.

15. Repeat this process for each of the 3 remaining wood lots.

Editor [ m [Da | .~ & 41- 35 | N Nch ~ 2B W E
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16. Select the Edit Tool located on the Editor Tool bar. Select the inside
polygon which defines the open areas within the road boundary —not
the woodlots. Hit the delete key on the key board.

% Moosehoin.mxd - ArcMap - Arcinfo _ O] x]
Fie Edit “iew Bookmarks Inseit Selection Geoprocessing Customize  “Windows  Help
DRES +BRxXI0e & fr FAEEEE0 0

HCRORN * TEEE R A
[ ED | B @
Table OF Contents E
88|
Bl =F State of Maine
= ‘wiashingtonCounty
=
=] Maine_counties
O
=] Maine_Boundary
|

ST WAGIFAY. Y=FA 1=
[EEE =1

El = Moosehorn NWR

Gates

E O woodeock_TL
.

= O woodeock ML
L]

O Stream_fowlines

= O Trails

E O Inactive_RR
—+

= Roads

=] Habitat
|
O Cover_Type
O Caver_Type
O Approved Boundary
=] bardoq.sid
RGE
M Red: Band 1
[ Green: Band_2
M Blus: Band 3
O DRG

meu — T ] ]

635204357 4935620833 Meters /LI
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17. Double Click on the Habitat layer in the Table of Contents and
change the Fill Color to the color of your choice. Your screen should
appear like the one shown above.

18. When all 4 polygons are complete, go to the Editor tool bar and
select Save Edits and then Stop Editing.

Quiz 1: How do you remove or add vertices? How do you
move vertices?

@ -PLEASE STOF HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 3- Importing XY Coordinates

Point data can be imported from a database table (.dbf) or Excel (.xIs)
spreadsheet into ArcMap. The database or spreadsheet needs to contain X
and Y coordinate fields and the data must be in either UTM or decimal
degrees formats. This exercise will demonstrate how to import coordinates
of the Baring Unit woodcock survey locations using an existing table.

1. Addthe Survey_Locations table to the Table of Contents. Itis
found within the Moosehorn Geodatabase. Notice that once you
have added Survey_Locations, your Table of Contents has
toggled from Display to List by Source.

A spreadsheet or database table is only composed of tabular data; it
has no ties to any geographic features.

2. Right-click on Survey_Locations and select Open. Take note of
the various field names.

3. Close the attribute table. Go to File>Add Data> Add XY Data.
4. Choose Survey Locations as the table you want to import. In the

specify fields pull down window make sure that X_COORD is in the
X Field and Y_COORD is in the Y Field.

v'TIP: Use the browse icon to choose a table not loaded in your
map. For an Excel file, double click on the .xIs file and select the

worksheet with your xy data. Note: worksheets have $ at the end.

5. Click on the Edit button. We want to assign the appropriate
coordinate system to the event layer we are about to create.

6. Click on the Select button. Navigate to Projected Coordinate
System > UTM > NAD 1983> NAD 1983 UTM Zone 19N.prj.

7. Double-click on NAD 1983 UTM Zone 19N.prj. This will bring you
back to the Spatial Reference Properties window.
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8. Click OK. Your screen should match the one below.

Add XY Data 2[x]|

A table containing % and ¥ coordinate data can be added ko the
map as a layer

Choose a kable from the map ar browse for another table:

Survey_Locations j E‘l
SpeE ields For the ¥, % and £ coordinates: ——————

% Field:
¥ Field: I‘E_COORD j
z FIEld: I{NDI’IE} j

— Coordinate System af Input Coordinates

Description:

Projecked Coordinate Syskem; ﬂ
Mame: NAD_1983_UTM_Zone_19M

Geographic Coordinate Swystem;
Mame: GC5_Markh_American_1983

4

[ Show Details

¥ warn me if the resulting layer will have restricked Functionality

Ik I Cancel |

9. Click on OK again.

The Survey Locations events layer appears under the Moosehorn
Data Frame. You might want to change the layer’s color (yellow)
and symbology to be able to see the survey locations better.

10. Uncheck/Turn off the Habitat Layer
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11. Now we have an Events layer, which is not a permanent shapefile.
Right-click on Survey Locations Events> Data> Export Data.

% Moosehorn.mxd - ArcMap - Arcinfo

File Edit ‘iew Bookmarks Insert Selection Geoprocessing Customize Windows  Help

Dpa@s @%X 0 | b |[1:7.0 2 [ Al= m%m do g o

Q.O.@‘]Q Nille reﬂwlﬁ@o A=

EFECE

El &F State of Maine
=] ‘w/ashingtonCounty
=
=] Maine_counties
O
= Maine_Boundary
H

El = Moosehomn NWR N
=] Survey_Locations Events
O} ]

Gates

E O woodeock_TL
.

B wondeock_ML
L]

E O Stream_flawlines

=] . Trails

= ! Inactive_RRA
-

B Foads
= Habitat

O Caver_Type
Approved_Boundary
[ Caver_Type
=] bardoq.zid
RGE
M Fed Band 1
[ Greer: Band_2
M EBlue: Band 3
O DRG

4] [l @iz T |

E35133.43 4395522 418 Meters

Nrﬁ & g @amnE @B 6 e -

JS[=1 3

You want to export this data with the same coordinate system as
the Moosehorn data frame. The Survey_Locations lines up with
the other layers because we assigned its coordinate system in the

previous step.

12. Save this data under \CSP7100\Moosehorn\Shapefiles as
Survey_Locations.shp. Once your screen matches the next

graphic, click OK.
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Export Data K E |
Expart: I.ﬁ.ll features j

Ise the same coordinake system as:
%' this laver's source data

{~ the data frame

£ the featire dabaset vou|export the data inta
hiamliy ApElEs i yEn expart ba & feature dataset in & gead shalase)

Oukput Feature class:

D:AC5 PP 00N oosehomyShapefilesh\Survey_locations. shp

Ik I Zancel

13. ArcMap will ask you...

arcvap X

L ] "_u., Do o wank to add the exported data ko the map as a layer?
L

Mo |

14. Click Yes.

Now you have your new shapefile added to the Table of Contents.
You imported XY coordinates into ArcGIS! Congratulations!

15. Right click and remove the Survey_ Locations Events layer

16. Save your map document (.mxd).
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Notes:
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Create New Features — Missing Template
1. Click on the Organize Templates button E:;.E—E sh - @
o There are no templates to show,
2. A window will open with the Habitat file you
created in the left column. Highlight Habitat
and then click on New Template.
I Organize Feature Templates. x|
5 v ElNew Template [F1Copy X Delete + 7 Tags [ Properties
[=1]
Erl:onstruction Tools
ose alygon
C—IA S ze:t!;ngle
() circle |
3. The Create New Templetes Wizard Window will open. Click the
Select Visible Layers button > Finish
2 %
Select the layers you want ko create templates For: -T;.E . @ <Search . (@
C  select Visible Layers | ) °
—— Habitat
Clear Al
EI|
= Back. | Tlexk > | Finish I Cancel L EEUHStrUCtiDn Tools ZI

4. Close the Organize Feature Templates window.

Once the Habitat appears in your Create Features window, you can

start digitizing polygons.

The polygon under the Create Features table will not appear if the
editor session was still running when you created a new (habitat)
olygon feature in ArcCatalog. Be sure to stop editing before you create

any new shape file.
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Notes:
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Exercise 12: Building Attributing Tables

Session Objectives: At the conclusion of this session, you will be able to:

e Add a new field to a table

e Populate data fields

e Use XTools Pro to add new fields and calculate acreage
e Use the Field Calculator to populate fields

e Create aliases and hide data fields
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Materials created by: Mark Richardson and Karen Klinger
Revised: March, 2011 by Christopher Bryant and Mark Richardson
Notes: ArcMap 10, Service Pack 1
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SECTION 1- Adding and Editing Attributes

We've just created four new polygons as part of the Habitat shapefile.
ArcMap automatically supplies and populates three fields (FID, Shape, and
ID) for each of the polygons. However, we need to provide more
information about the polygons. We will add 7 new fields including a label,
area calculations, and a source field.

1.

5.

Right-click on the Habitat shapefile
and select Open Attribute Table.

Click on the Options button and
select Add Field. This opens the
Add Field window.

Make the name of the new field
“Habitat.” Change the type of field
to Text and the field length to 20.
When your screen matches the one
on the right, click OK.

Notice the addition of the Habitat
field at the end of the table.

- R B E X

FID | Shape* | Id Habitat

I 2|
N arne: [Habitat
== [ Text =l
— Field Properties
|Length |20] |
ITI Cancel

Palygon

Palygon

Palygon

Elwlra| =3
olo|lo|lo|lo

Palygon

Palygon

4 4

Habitat

1 % w E [0 out of 5 Selested)

Move the Attributes of Habitat table so the habitat polygons are
visible OR dock the Table Window to the side.

Activate the Editor Toolbar if it is not already there.
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6. Select the Editor button and click on Start Editing. Click on the
Habitat layer in the Start Editing Window. Note, once Habitat is
selected the Source window indicates where the data resides.

Start Editing 2]

This map contains data from mare than one database or Foldet,
Please choose the laver or workspace to edit,

|3 € approved_Boundary
I _j @'Cuver_Type
|l v Gates

| 5 ©

|_d **Inactive_RR
| **Roads

|4 ¥ streams_flowlines
|0 Trals
|3 “woodoock_NL

|4 “™wondcack_TL

Source | Type I
| d \CSP71004MoosehorniMoosehorn, gdb File Geodatabase
}A DY CSPF 100 Moosehornt Shapefiles Shapefiles | dBase Files

About Editing and \Woaorkspaces (0] I Cancel

7. Onthe Editor Toolbar, select the Edit Tool.

Editar { | » [)° z MNb.ch ~ 2B QA E

8. Select any one of the polygons you created. The polygon outline
and the record field in the table will turn cyan.
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Notice that the names of the editable fields (FID and Shape cannot
be edited) are now white and an extra row is added. A pencil icon
appears in the bottom to indicate being in edit mode.

9. Double click in the highlighted Habitat cell and type Habitat_1

Table E3

SR M-

FID Shape* | Id Habitat

Polygon 0 [Hakitat 1|

Palygon o

Palygon o
0
0

Palygon
Palygon

14 4 1k M |ut|:|f558|eu:ted]

Bl k=D

10. Repeat steps 8 and 9 for the second, third, and fourth polygons you
created, labeling them Habitat_2, Habitat_3, and Habitat_4,
respectively.

11. Click on the Editor button again.

12. Click on Save Edits. Once saved, click on Stop Editing in the
same drop down menu.

13. Verify your edits in the Habitat attribute table and close the table
when finished.

v'TIP: You can also edit field labels with the Attributes icon on
the Editor toolbar:

Editar = |E| L

Click in the Value field to make your edits.
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SECTION 2 - Adding Acreage using XTools Pro

XTools is an ArcGIS extension which has been pre- installed for the
purpose of this exercise and features numerous specialized tools which
many natural resource professionals will find very helpful. One of the most
frequently used functions is calculating acreage of a selected area/polygon.
XTools will automatically append new fields and calculate the perimeter,
area, and acreage on the units you choose. Follow these steps to calculate
the acreage of the polygons you just created and update the existing table:

1. From the Main Menu go to View then Toolbars and click on
XTools Pro.

(‘KTDDISF‘W*) I_:| - x| | (4R "’.._,,' EB|E=x

2. From the XTools Pro toolbar click on the XTools Pro down arrow
button and select Table Operations then Calculate Area,
Perimeter, Length, Acres and Hectares.

Calculate Tool e |
— Select layer to measure: r— Linear parameters
) [ i ||| ) s
Type: Projected Coordinate Systern Field mame: ILength
Mame: MAD_1983 UTM_Zone_ 190
v Rerimeter
7| Wse selected features Field name: IF'erimeler
[0/ features selected) \
- Specity saurce data units ol fan Unkaown C5): ) - Area parafneters
IMeter j I Are
— Dezired cutput units: Field rarg: IArea
el TETEETEE
v s
— Output projection: o Im—
—I Hegtares
Field name: IHectares
¥ ze source projecton Specify ... | \
/

Help | v (1] I Cancel |

3. Under Select layer to measure choose Habitat.
Note: the dialog shows the projection for the selected layer.
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4. Inthe Desired output units dialog box select Meter [projection
defined].

5. Inthe right column check Perimeter, Area, Acres, and Hectares.
Note: you have the option of changing the Field name if you wish.

6. Click OK.

7. In the Habitat attribute table view the additional fields XTools
added.

@J -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @

v'TIP: You can also calculate area using the Calculate Geometry feature
in any attribute table. Open an editing session, right-click the top of the

field you want to calculate area for, select Calculate Geometry, and
follow the instructions.
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SECTION 3 - Using the Field Calculator

The Field Calculator is a special application which allows the user to
populate data fields (selected or all fields) using simple or complex Visual
Basic commands. Use the Help function on the main menu to learn more
about making complex calculations. The following are two simple but
practical examples:

1. Inthe Habitat Attribute Table, add a new field called Sq_Km with
the type as Double.

2. Right Click on the new field (Sq_Km) header and select Field
Calculator.

3. Ensure the VB Script and Number radio button is checked

Field Calculator P x|

—Parser

% VB Script " Pythan

Figlds: Type: Functions:

=l

FID = Abs ()
Shape * Mumber sy
I  strin Cos ()
Habitak ? Exp ()
Sq_KM " Date Fize { )
Perimeter Etg(( ))
Area sing )
Acres Sqri )
Hectares Tan({ )
Source

I™ Show Codeblock ll ﬂ ﬂ Ll J il

Sq KM =
[HectaresT*0,01 ;I

| |

|

Clear Load... | Save.., | Help |

oK I Cancel |

4. In the Fields: text box double click on Hectares so that it appears in
the bottom field. Click on the asterisk once and type in 0.01. The
following expression should appear in the as shown above.
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5. Click OK. Notice the calculation was performed and populated on
each record.
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SECTION 4 - Using the Field Calculator on Text fields

This is an easy way to populate multiple records with the same value. It
also works on selected records as well.

1. Add a new field named Source with the type as Text and the length
as 25.

2. Right-click on the new field, select Field Calculator.
3. Type “Bob Biologist ” or “your name” in the bottom text box and
click OK. Note text strings are to be enclosed in double quotes.

The Source field is now populated with Bob Biologist in the
attribute table.

Table x|

- B Eah E e x

FID Shape * Id Habitat Perimeter Area Acres Hectares Sq_KM Source \
0 [Palygon 0 |Hakitzt_1 530262296 | 17327.380745 4281813 1732788 | 0.017378 |Bob Biologist
1 |Polygon 0 |Hahitat_2 596551236 | 17511 64766 4401354 1781165 | 0.017312 |Bob Biologizt
2 [Palygon 0 |Hakitzt_3 1550081469 | B7515.227759 16.E83376 6.751523 | 0.067X 5 |Bok Biologist
3 3 |Palygon 0 |Hahitat_4 3485249717 126936860045 3366733 | 12693657 04 289R®
4 Kl E [1 out of 4 Selected)

SECTION 5 - Aliases and hiding fields

1. Inthe Habitat attribute table, grab the bottom scroll bar with your
mouse and scroll to the right to view all the new fields that were
added to the table. Does anything on the screen show how many
records there are?

2. Look at the field entitled Habitat. An alternative name to this field
could be Wood Lot or something more descriptive. For this
exercise let's change the name to Wood Lot.

3. Close the table and return to your data view.
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4. Double-click on the Habitat layer to open the Layer Properties
window.

5. Click on the Fields tab.

6. Under Appearance on the right side of the window, notice the Alias
box and the corresponding Habitat name. Delete the name Habitat
and change it to Wood Lot. Notice on the left side of the screen
Choose which fields will be visible, the name has changed to
Woodlot.

The name Wood Lot has now become the alias and will be visible
in the table. This is useful when the field name is obscured or hard
to remember. Note: the data is not affected; only the field title
appears differently.

7. Inthe Choose which fields will be visible notice each field is
listed, and there is a check box to the left of each field name.
Uncheck the visibility box for FID, Shape, Id, Perimeter and Area.
Click OK when done.

Layer Properties x|

Joing & Relates I Time I HTML Popup
General I Source | Selection | Dizplay I Symbology @ Definition Query | Labels I #Callout

EE”?' $v|Dpti0nsv

Choose which fields will be visible | |2 Appearance Q
OFr Alias ood Lot
O shape Highlight Mo
Fead-Only Mo

= Field Details
O rerimeter Data Type Test
O area Length 20
Acres M arne Hahitat
Hectares Al MULL " alues Mo
S kM
Source

Alias

Diescriptive name for the field

ak. I Cancel

Apply
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8. Open the attribute table for Habitat and notice the change in field
name from Habitat to Wood Lot and note which fields are visible.

9. Click on the Options button and note the check mark next to Show
Field Aliases. Click on Show Field Aliases to turn this option off.
Notice the change to the Wood Lot field name.

Quiz 1: Calculate the acreage of the field just to the left of the
service road on the Baring Unit CIR DOQQ. You can locate the field
by going to Quiz_Acreage bookmark on the main menu.
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ArcGIS - Field Types

Short Integer Double
Precision Precision.
Scale

Long Integer Text
Precision Length
Float Date
Precision

Scale Blob

Length

Precision - Refers to the number of significant digits used to store coordinate values.
Precision is important for accurate feature representation, analysis, and mapping.
ArcInfo supports single and double precision.

Double precision - Refers to a high level of coordinate accuracy based on the
possible number of significant digits that can be stored for each coordinate. Arcinfo
datasets can be stored in either single or double precision. Double-Precision coverages
store up to 15 significant digits per coordinate (typically 13 to 14 significant digits),
retaining the accuracy of much less than one meter at a global extent. See also Single
precision.

BLOB - Binary large object. The binary data type of a column in an RDBMS table that
stores large image, text, or geometry data as attributes.

Field precision and scale - The precision and scale of a field describe the
maximum size and precision of data that can be stored in it. The precision
describes the number of digits that can be stored in the field, while the scale
describes the number of decimal places for float and double fields. When
creating a new field in a geodatabase feature class or table, you can specify the
field's type, precision, and scale. When the field is actually created in the
database, the field type may be changed based on the precision and scale
values you specify.

Use the following guidelines for choosing the correct field type for a given precision and
scale:

« When you create a float, double, or integer field and specify O for precision and
scale, the geodatabase will attempt to create a binary type field if the underlying
database supports it. Personal geodatabases support only binary type fields, and
precision and scale are ignored.

« When you create float and double fields and specify a precision and scale, if your
precision is greater than 6, use a double; otherwise use a float. If you create a
double field and specify a precision of 6 or less, a float field is created in the
database. If you create a float field and specify a precision greater than 6, a
double field is created.

« If you specify a scale of 0 and a precision of 10 or less, you should be creating
integer fields. When creating integer fields, your precision should be 10 or less or
your field may be created as double.



Required fields

All tables and feature classes have a set of required fields that are necessary to record
the state of any particular object in the table or feature class. These required fields are
automatically created when you create a new feature class or table, and cannot be
deleted. Required fields may also have required properties such as their domain
property. You cannot modify the required property of a required field.

For example, in a simple feature class, OBJECTID and Shape are required fields. They
do have properties such as their aliases and geometry type that you can modify, but
these fields cannot be deleted.

You will see that some types of feature classes have a number of required fields.
Shapefile, dBASE field to geodatabase geometry type mapping

Each different shapefile and dBASE field type maps to a single geodatabase type
independent of field size. The exception is the Number type field, which will map to a
long integer if its number of decimals is zero, and to a double integer if its number of
decimals is greater than zero. The shapefile and dBASE field type to geodatabase field
type mapping is summarized in the following table.

Field type Field width Geodatabase field type
date - date

string 1-255 text

boolean - short integer

number 1-4 (decimals=0) short integer

number 5-9 (decimals=0) long integer

number 10-19 (decimals=0) |double

float 1-13 float
float 14-19 double
number 1-8 (decimals>0) float

number 9-19 (decimals>0) |double
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Exercise 13: Constructing a File Geodatabase

Session Objectives: At the conclusion of this session, you will be able to:

e Create a file geodatabase
e Import shapefiles into a feature class

e Copy a feature class into a geodatabase
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Materials created by: Mark Richardson and Karen Klinger

Revised: April, 2009 by Christopher Bryant and Mark Richardson
Notes: ArcMap 10, Service Pack 1
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SECTION 1 - Creating a File Geodatabase

A file geodatabase is a file structure used primarily to store, query, and
manipulate spatial data. Geodatabases store geometry, a spatial reference
system, attributes, and behavioral rules for data. Feature datasets organize
your geodatabase into different subgroups. Data layers within the
geodatabase are referred to as feature classes.

1. Open ArcCatalog Window.

2. Under Folder Connections, navigate to \CSP7100\Moosehorn within
the Catalog tree.

3. Right-click on the Moosehorn folder and select New > File
Geodatabase.

4. Change the name of the File Geodatabase to Baring_Unit. Note:
you do not need to add the .gdb extension.

(Location: IE Moaoseharn ) j
EMHame  CSRFAT || Mame | Tvpe

B Analysiz B Buls Excel Filz

£ Logos |4 Moozehorn.gdb File Geodatabaze

B 5 Maoseham [ 12w File Geodatabase.gdb File Geodatabaze
3 Analysis ] Analysis Falder
EJ poon E1onog Folder
5 Shapefiles [ Shapefiles Folder
{7 Moosehom.gdb @ M oosehorn. m=d M ap Document
|_d Mew File Geodatabas 22 Habitat.phg Faster D ataset
Ex.B.xlz BB wlz.xml #ML Document

36 ls. i
222 Hahitat. prig
Q| Moosehorm rxd

£ Scale
£ Usa =
L3 Pwis.mdb
Q| Moosehomn?2. mxd
5 Folder Cormections -
<] | _>|_I <] | i

Page 3 of 10 Exercise 13




GIS Introduction — CSP7100
U.S. Fish & Wildlife Service

2012
National Conservation Training Center

SECTION 2 - Creating a Feature Dataset

1. Right-click on the
Baring_Unit.gdb and select
New > Feature Dataset.

2. Enter Biology for the name of the
feature dataset. This feature
dataset will contain biological data
like the habitat and survey location
layers we just created.

3. Click Next. The following screen
will allow you to assign a spatial
reference to the feature dataset.

4. Click on Import.

5. If necessary, navigate to the
\CSP7100\Moosehorn\shapefiles
folder.

6. Select the Habitat.shp and click
Add. NAD_1983 UTM_
Zone_19N appears in the Name
box.

By choosing import when
assigning a spatial reference we
are “borrowing” the coordinate
system from an existing file.

7. Click Next on this screen and the
succeeding screen.

New Feature Dataset 2|
Meme: |Biology
\
= Back Mext = Cancel
\\/
New Feature Dataset ﬂll

Choose the coordinate system that will be used For XY coordinates in this data.

Geographic coordinate systems use latitude and longitude coordinates on a spherical model
of the earth's surface, Projected coordinate systems use a mathematical conversion to
transForm latitude and longitude coordinates ko & bwa-dimensional linear systeri,

Marme: < i MAD_1953_UTM_Zone_19M >

@ Geographic Coordinate Systems Import. .. |

-- Projected Coordinate Systems

b <Unknown = MNew - |
Modify. .. |

Canicel
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8. Accept the default for the XY tolerance and click on Finish to create

the new feature dataset. Note how the Biology feature dataset
appears in the contents window of ArcCatalog.

9. Repeat steps 1-8 and create 2 more feature datasets called
Cadastral and Transportation

We want these new feature datasets to have the same spatial
reference — NAD83 UTM Zone 19N.

10. When finished your Contents window in ArcCatalog should look like
the one below:

G- oty EE e

Location: IJ Baring_Unit.gdb j
£ Analysis | | Marme | Type |
B3 poao @ Biology File Geodatabase Feature D atazet
£ Shapefiles ﬁ Cadrastral File Geodatabase Feature Datazet

SRWEE 2ring_Lnit.gdb
[P Biology
ﬁ Cadrastral
ﬁ Tranzportation
5} Mooszehorn_gdbh
B3 F.ulz
E36 s sl
3 Habitat.png
@ Moosehorn. mxd

£ Scale
£ usa
3 Fw/S.mdb
Q| Moozehomn?2_mxd
5 Falder Connections
ﬁ Toolboxes

=l

ﬁ Tranzportation

File Geodatabase Feature D atazet

If your Contents window looks different from what is shown above,
click on the Details button located on the Standard toolbar.

@ -PLEASE STOP HERE BEFORE GOING ONTO THE NEXT SECTION- @
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SECTION 3 - Importing Shapefiles
1. Right-click on the Biology feature dataset.
2. Select Import > Feature Class (single).
3. Inthe Input Features box click on the browse icon and navigate to
CSP7100\Moosehorn\Shapefiles folder. Select Habitat.shp and
click Add.

Take note of where the feature class will be created.

4. Inthe Output Feature Class enter Habitat. Click OK.

s Feature Class to Feature Class

Inpuk Features

[0:CSP71004M ansehamtShapefiles\Habitat. shp Rd E;l
J=|
=l

Oukpuk Location

| DY C5PT 1004 Maosehorn Baring_Unit, gdbh Binlogy

Cukput Feature Class
| Habitat
Expression {optional)

| &
Field Map {optional)

-1d (Long) ﬂ

[ Perimeter {Double)

-- area (Double)

-- Acres (Double) ﬂ

-- Hectares (Double)

[+ 50_Km (Double) |

- Source (Text)

k. | Cancel | Envirunments...l Show Help == |

5. Close out the Feature Class to Feature Class dialog when
completed.

Congratulations! You just converted a shapefile into a Feature
Class within a Geodatabase!!
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6. Repeat steps 1-5 and Import the following shapefiles into the
feature datasets we just created:

Input Feature Output Location Output Feature Class
Survey_Locations.shp | Biology Feature Dataset Survey_Locations
maine.shp Cadastral Feature Dataset Maine
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SECTION 4- Creating New Feature Classes

Now we will create a new empty feature class that can be edited in ArcMap
(just as we edited the Habitat shapefile).

1.

Right click on the Transportation feature dataset, highlight New,

and select Feature Class.

In the Name section type Parking_Lots. Leave the Alias field

blank.

Leave the Type as
Polygon Features. Click
Next.

Click Next to accept the
default configuration.

This last page shows the
attribute fields of our new
feature class. OBJECTID
and SHAPE are
automatically added. We
need to add one more
attribute field for the
parking lot names.

Click the Field Name cell
under Shape and type
Name.

2

New Feature Class
Field Mame Data Type \ﬂ
OBJECTID Ohject ID
_amamatny
Mame ) C Text )
— ~—
~|
Click any field to zee itz properties.
r~ Field Properties
Aliaz
Alloey MULL values Yes
D autt e
Length )
— —
Impart....

To add a new field, type the name inta an empty row in the Field Name columi, click in the
Data Type column to choose the data type, then edit the Field Properties.

< Back I Finish I

Cancel |

In the Data Type column, click the cell under Geometry and select
Text from the dropdown list.

In the Field Properties box, click the cell next to Length and type

25. Your screen should look like the example to the right.

Click Finish when done.

Page 8 of 10

Exercise 13




GIS Introduction — CSP7100 2012
U.S. Fish & Wildlife Service National Conservation Training Center

SECTION 5 - Copying Feature Data Sets from existing .GDB’s

Now we will add a feature class from an existing geodatabase
(Moosehorn.gdb) to our Baring_Unit Geodatabase.

1. In the Catalog Tree, click on the plus to the left of the
Moosehorn.gdb.

2. Open the Cadastral Feature dataset.

3. Right click on the BaringUnit_Boundary feature class and select
Copy.

4. Navigate to the Baring_Unit.gdb.

5. Right click on the Cadastral Feature dataset. Select paste and click
OK.

6. Your Geodatabase structure should match the one shown below:

G- ot d B e
Location: I_.l Baring_Unit.gdb j
=] E:anng_l_lnllg-:lt- ;I Mame | Type
= 'ﬁ Biology ﬁl Biology File Geodatabase Feature Datazet
[E] Habitat [ Cadrastal File Geodatabasze Feature D ataset
[%*] Survey_Locations [ Transpartation File Geodatabasze Feature Dataset
= 'ﬁ Cadrastral
[E) Baringl)rit_Baundary
= 'ﬁ Trangportation
(&) Farking_Lots
a Mooszehom. gdb
S0 Cover_Type.lyr
[ Habitatd.shp
QJ Moosehom.mxd LI 4| |_>|

Quiz 1: What are attribute domains and subtypes and why
would you want to use them?
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Notes:
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Discussion/Lecture: Metadata

Session Objectives: At the conclusion of this session, you will be able to:

e Define Metadata

e Explain the Metadata Content Standard
¢ Name the seven main sections

¢ |dentify Metadata tools

e Describe why Metadata is important
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Materials created by: This module was developed primarily by Ron Salz with additions and
updates by Marcia McNiff.

Revised: April 2011 by Mark Richardson and Christopher Bryant

Notes: ArcMap 10
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Notes:
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Exercise 14: Generating Metadata

Session Objectives: At the conclusion of the session, you will be able to:

e Peruse Metadata using ERSI and FGDC style sheets
o Use Metadata to answer questions about the data

e Generate Metadata
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Materials created by: Todd Sutherland, Mark Richardson, and Karen Klinger
Revised: January, 2012 by Christopher Bryant and Mark Richardson
Notes: ArcMap 10, Service Pack 1
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Section 1 - Peruse metadata

Metadata gives us information about our data including, but not limited to,
when, where, why, and how it was created as well as contact and
distribution information.

1. Open ArcCatalog 10. Navigate to D:\CSP7100\Moosehorn\
Moosehorn.gdb\Landcover feature dataset and select the
Cover_Type feature class.

2. From the Customize menu, select ArcCatalog Options. Click on
the Metadata tab.

3. Inthe Metadata Style drop down select FGDC CSDGM (Content
Standard for Digital Geospatial Metadata). Ensure that the
“Automatically update when metadata is viewed” box is checked as
shown below. Click OK.

ArcCatalog Options

General | File Tupes | Contents | Connectiond  Metadata | Talb esl Hasterl Ccan I

—Metadata Style

The skyle determines how metadats is viewed, exported, and
validated, and which pages appear when editing metadata,

FDC CSDGEM Metadata

Metadata Updates

An ikem's intrinsic properties such as its name or number of features
can be updated automatically in the metadata,

%ﬁatically update when metadata is viewed,

0k I Cancel o
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4. Click on the Description tab.

5. Click on the ArcGIS Metadata and then FGDC Metadata (read -
only) link.

,.'T ArcCatalog - Arclnfo - D:ACS5P7100AMoosehornMoosehorn. gdbALandcover\Cover_Type

File Edit W“iew Go Geoproceszing Customize ‘wWindows Help

& | e 8 | (B B s EEEE BB EEBD =g QN @« 0,

|
Location: |D:\CSF’?'I 00 MoozehomiMoosehom, gdbhLandcoversCover_Type j -]
Rk
Contentsl F'revieQ DESCTiDtiDHI )
= £ D:ACSPTI00 =]
£ FinalFroject_Dct2011 & Print 7 Edit | & Upgrade o Validate [=] Import
g ::'dar was acquired during the spring and early summer at a scale ot N
= ngos 1"=10007 (1:12,000). Sewall's photointerpreter conducted
= Moosshorm fieldwork in conjunction with NatureServe and FWS staff to
= DDQQ_ identify signature and establish what would be classified.
F—fl Shapefiles Fieldwork was limited due to budgetary constraints, but all but
El L3 Moaseham.gdb the island refuges were visited - four by Sewall with NatureServe
[P Biological_Data and/or USFW staff accompanying, and the remainder by
2P Cadastral NatureServe and USFW staff only, who provided detailed
[ Hydralogy feedback to Sewall in the form of annotated maps and GIS data.
= PP Landcover For the island refuges, NatureServe and USFW staff provided
(& Cover_Tupe data and suggested NVC classes. This shapefile contains the
(B Forest_Cover interpeted attributes and has been "crosswalked" with NVC codes
[E) Habitat (up to 3 per polygon).
3 Sails
2P Tranzportation Credits ) o
## DRG There are no credits for this item.
Survey Locations
E¥.B.uls Use limitations
EX. 6 als.xml None known
&3 Habitat prg
] Maasshommed ArcGIS Metadata ¥
£ Scale
B3 usa |
3 PwS.mdb - FGDC Metadata (read-only) ¥ (I
g one o =

6. Navigate down to the Entities and Attributes section.

A. What is the attribute definition source?

7. Click on the Identification tab.
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B. What was the purpose for creating this dataset?

C. Who created the dataset?

8. Scroll back up the page and click on the ArcGIS Metadata

D. What coordinate system is this feature class in?

E. What datum is used?

9. Switch back to the FGDC Metadata tab.

F. In which metadata section do you find the abstract information?

G. What is the positional accuracy of this dataset?

H. What scale was the dataset produced in?

|. Who should you contact for questions about the data?
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@ -PLEASE STOF HERE BEFORE GOING ON TO THE NEXT SECTION- @
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Section 2 - Generating Metadata

Currently, the Habitat feature class that was created in Exercise 9 has no

metadata. For the purposes of this exercise, we are only going to complete

a few of the required fields to give a sense how the new ArcGIS 10

metadata module functions.

1.

In the Catalog tree, navigate to theD:\ CSP7100\Moosehorn\

Baring_Unit.gdb\ Biology feature dataset and select the Habitat

feature class.

In the Description Window, Click on ArcGIS Metadata and scroll
down to Spatial Reference. Notice the coordinate system and

spatial extent (bounding coordinates) appear because ArcCatalog
automatically extracted this information from the layer..

‘,.'T ArcCatalog - Arcinfo - D:AC5FP71004M oozehorn\B aring_Unit. gdb\Biology\H abitat

File Edt “iew Go Geoprocessing

Customize  “Windows  Help

SleviE BB x EEHEER QREERO VL REQNO «9 0y
T =5
v 2] =8|
Location: |D ACSPT100%Moosehorn'Baring_nit gdb*Biology.H abitat j =
Catalog Tree Contents | Preview Descriptionl
= 3 Folder Connections
(=) £ DACSPFI00 n Print 5% Edit ¢ Validate |53 Export [55] Import

£ Analysis
£ Logos
B £ Moosehom
£ Analysis
B3 poae
3 Shapefiles
= |3 Baring_Unit.gdb
= 77 Bialogy
(ED) Habitat
i Survey_locations
ﬁ Cadrastral
ﬁ Transportation
3 Moozehorm. gdb
Ex.B.xls
E3 Bl
& Habitat.png
Q] Moosehom.mxd
£ Seale
B3 Usa
3 FwS.mdb
Q] Moosehom? rmxd
@ Toolboxes
3 Database Servers
F3l Datahase Connections
B3 GIS Servers

File Geodatabase Feature Class selected

CONSTRAINTS
LIMITATIONS OF USE
None

Spatial Reference »

ARCGIS COORDINATE SYSTEM
*Tvee Projected
* GEOGRAPHIC COORDINATE REFERENCE  GCS_MNorth_American_1983
* ProJecTion MNAD_1983_UTM_Zone_19N
* COORDINATE REFERENCE DETAILS
PROJECTED COORDINATE SYSTEM
WELL-KNOWN IDENTIFIER 26919

X oricin  -5120900
Y orIGIN -9998100
A scaLe 10000

Z orIGIN -100000

Z scaLe 10000

M orizIn  -100000

M scaLe 10000

X¥ ToLerance  0.001

Z ToLerance 0.001

M ToLerance 0.001

HIGH PRECISION true

WELL-knowN TEXT PROJCS
["NAD_1983_UTM_Zone_19N",GEDGCS
["GCS_North_American_1983",DATUM
["D_MNorth_American_1983",SPHEROID
["GRS_1980",6378137.0,298.257222101]],PRIMEM
["Greenwich",0.0],UNIT
["Degree",0.0174532925199433]],PROJECTION

|

["Transverse_Mercator"],PARAMETER LI

N

Page 7 of 14

Exercise 14



GIS Introduction — CSP7100 2012
U.S. Fish & Wildlife Service National Conservation Training Center

3. Click ArcGIS Metadata link again to roll up the page.

v'TIP: Shapefiles must have a projection file (.prj) in order for coordinate

system information to be automatically populated into the form.

4. Within Description Window, click the Edit icon.

Eu:untentsl Preview Description I
= Print m o Validate |2 Export [ Import

Notice the Thumbnail, Tags, Summary, Description, Credits and
Access and Use Limitations are blank. Now, we will enter some
additional metadata and fill in all the blank fields mentioned.

5. Fillin the Title, Tags and Summary fields as shown below — please
feel free to change the wording as you see fit:

Item Description

) e [Fabist

) ...

Hakbitat, Moosehorn, Maine, Biclogy ;I
-
Falygon layer located at Moosehorn Mational Wildlife Refuge ;l
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Next, let’'s add a thumb nail image of the habitat data layer which has
already been created for this exercise.

6. Click on the Update folder. Navigate to the Moosehorn folder and
select the Habitat.png. Click Open.

7. Fillin the remaining three fields, Description, Credits and Use
Limitations as shown below:

‘ Description {Abstract)

B I UA A E f JFf E=E = EEE&n O
Shape file digitized during the GIS Introduction course. Layer was generated to demonstrate _-|
how to create a polygons using the Edit tools available in ArcGIS 10. The shape file was
imported into the Barning_Unit geodatabase as a Feature Class wathin the Biclogy Feature
[iataset
%
) C-i:
Moosehorn National Wildlife Refuge ;I
i
I
> - Linictior
Mone ;I

Notice, once you move the cursor into a field, a brief field
description appears at the bottom of the window.

8. When all the fields are complete, click on Save

Eu:untent&l Previews Description |
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v'TIP: When editing metadata, copying and pasting data saves
time. Save information that will be used repeatedly in a word

document. Then copy and paste the specific data in the required

boxes.

Your Habitat metadata description page shown look like the one
shown below: Notice how this page gives the user a quick outline of
what this data layer is about without drilling down into ArcGIS or

FGDC links.

-T'T ArcCatalog - Arclnfo - D:AC5P7100\M oosehorn\Baring_Unit.gdbABiology\Habitat

File Edit “iew Go Geoprocessing Customize ‘Windows Help

i |EvEE| BB x| s BEE

B QEERTFYE QN0 € 0y

BDEE

¢ Location; |D:\CS F71004 oozehomE aring_Unit. gdbh\Biology'H abitat j =]

= B3 Folder Cannections
Bl £ DACSP700
B3 &nalyzis
£ Logos
Bl B3 Moosehaorm
£ Analysis
3 poaa
£ Shapefiles
B |3 Baring_Unitgdb
=l 3 Biology
[E) Habitat

ﬁ Cadraztral

(¥ | Moogehorn.gdb
EX.E.xlz
[x] ExBuxls.ml
@ Habitat. png
Moosehom. msd
£ Scale
3 usa
13 PwS.mdb
MoosehomZ. mxd
ﬁ Toolboxes
b3 Database Servers
E5 Database Connections
B GIS Servers

@ Survey_locations

% Tranzpartation

Eontentsl Preview Descriptionl

(S Print |5t Edit o Validate | =7 Export [Z] Import

| »

Habitat

File Geodatabase Feature Class
; If -

Tags
Habitat, Moosehorn, Maine, Biology

Summary
Polygon layer located at Moosehorn NWR

Description

Shape file digitized during the GIS Introduction course. Layer was generated
to demonstrate how to create a polygons using the Edit tools available in
ArcGIS 10. The shape file was imported into the Baring_Unit geodatabase as

a Feature Class within the Bioclogy Feature Dataset

Credits
Moosehorn Mational Wildlife Refuge

Use limitations
None

ArcGIS Metadata » =

7
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9. Click on the Edit icon again and select Points of Contacts.

Fill in all the contact fields as shown below. You will need to click
on the Contacts down arrow to expand the remaining fields.

Enntentsl Preview Description |

(5] Save ) » Cancel

Overview

ltern Description
Topics & Keywords
Citation

Citation Contacts
Metadata

Details

Contacts
Maintenance

Constraints

Resource
Details

Extents

Points of Contact
Maintenance
Constraints
Spatial Reference
Spatial Data Representation
Content

Cuality

Lineage

Distribution

I

Fields

-

~ Contact Bob Biologist x
MName IBDh Biologist
Crganization | NCTC
Paosition | Student
Criginator j
~  Contact Informaticn
Emall |bob_biclogist&@fws.gov ®x <+
v Online Rescurce
Address  [698 Conservation Way %
City | Shepherdstown
State I Yest Virging
Postal Code [ 25443
Country IUSA
Phone  |304.876.7470 X 4+
Fax |304.876.7225 X 4

Instructions | Please phone

Hours | 7:30 - 5:00

[

The name of an organization associated with the resource. The name of an individual, organization, or position
must be provided. Data type: CharacterStning. From: 150 15115:2003.

10. Click on Save.

Page 11 of 14

Exercise 14




GIS Introduction — CSP7100 2012
U.S. Fish & Wildlife Service National Conservation Training Center

11. Click on the ArcGIS Metadata link. Grab the slide bar on the right
side of the window to peruse metadata you have just entered.

-;T ArcCatalog - Arcinfo - D-AC5P7100tMoozehornB aring_Unit. gdbABiology\H abitat

File Edit View Go Geoprocessing Customize  Windows  Help

G eE BB x| REHEEEQESRD v @G NQ € 0
- T [Zh
54 [ |54 =
Location: ID:\CSF'?"I 004k oozehormbE aring_Unit.gdbBiologysHabitat j E
Catalog Tree Contentsl Preview Description I
El E& Folder Connections
= 3 D:ACSPFI00 = Print =k Edit Sz Validate | =7 Export [ Import
B3 Analysis ) ) o -
3 Logos :I
E B Moosehom POINT OF CONTACT
£ Analysis InpIvioual's name  Bob_Biologist
E3 poaa ORGANIZATION'S NAME NCTC
£ Shapefiles CoNTACT'S POSITION Student
= L3 Baring_Unit.gdb ConTacT's ROLE  originator
B 7 Biolagy
(&) Habitat CONTACT INFORMATION =

PHONE

%) Survey_lacai
) Survey_lacatians VoIcE 304.876.7470

Eﬂ Cadrastral
Eﬂ Transportation

4 Moogeharn.gdb HD.?\?;:S postal
EX.Brls DELIVERY POINT ©98 Conservation Way
EXE. sl Citv  Shepherdstown
## Habitat png ADMINISTRATIVE AREA  Waest Virginia
Q)| Moosehorm.med POSTAL CODE 25443
£ Soals CounTRY USA
£ usa E-MAIL ADDRESS bob_biologist@fws.gov
3 FwS5.mdb
Q| Moozshom? mwd Hours oF service 7:30 - 5:00
[ Toolboxes CONTACT INSTRUCTIONS
3 Database Servers Please phone

@ Databaze Connections Hide Contact infarmation A
i GIS Servers

Hide Resource Points of Contact &
Resource Constraints »

CONSTRAINTS
LIMITATIONS OF USE

Mone
Hide Resource Constraints &
Snatial Reference » LI

12. Slide up to the very top of the window and click on ArcGIS again to
collapse the window.

Congratulations! You just generated metadata for the Moosehorn habitat
layer. Of course, you could need to go back to the remaining sections
and fill in those fields to have complete documentation.
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Quiz 1: In what section of ArGIS metadata can you view all the
Contact information you entered earlier?
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Notes:
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Discussion/Lecture: Designing Good Maps

Session Objectives: At the conclusion of this session, you will be able to:

¢ |dentify the purpose of cartographic design

e Describe the seven habits of effective cartographers
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Materials created by: PowerPoints originally created by Frank Kenney. Modifications by Mark
Richardson

Revised: April 2011 by Mark Richardson and Christopher Bryant

Notes: ArcMap 10
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Notes:
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Exercise 15: Creating a Map Layout

Session Objectives: At the conclusion of this session, you will be able to:

Create and print a map layout
Define Layout View

Define frames

Create, edit, and manipulate frames

Label map features
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Materials created by: Mark Richardson and Karen Klinger
Revised: April 2011 by Mark Richardson & Christopher Bryant
Notes: ArcMap 10, Service Pack 1
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SECTION 1 - Introduction to Layout View & Setup Preparations

The Layout View is where you create maps within ArcMap. The Layout View
reflects what is displayed in the Data View, as well as other frames within your
map document (.mxd). These can be text, legends, North Arrows, images and
scale bars.

i

1. Open the Moosehorn map document and Layout View') |
activate the Moosehorn NWR data view. : b
Reportz 3
2. Uncheck all the layers in the Table of Contents Scroll Bars
except for Cover_Type and the Status Bar
Approved _Boundary. Rulers

3. Right-click on the Cover_Type in the Table of
Contents and select Zoom to Layer.

Guides
P Data Frame Properties.
et Refresh F5
4. Goto View> Layout View Il Pause Drawing F3
ﬁ| Pauze Labeling
Note: There are two ways to toggle between the Layout and the Data
View. One is to click on the View pulldown menu and select either
Layout View or Data View. The other is to use the icons found at the

bottom left-hand corner of your view.

5. Make sure the Layout and Graphics toolbars are visible. You will
need to use this frequently in this exercise. Do you remember how to
do this?

vTIP: It's a good idea to keep the Layout toolbar away from
the Tools toolbar because they have similar looking icons but

have very different results when used. It's easy to get them
mixed up — so keep them separate!
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6. Go to View on the Main Menu and activate Rulers, Guides and Grid.
These visual aids can be very helpful in laying out your map
composition. If you do not care to use them turn them off.

v'TIP: Rulers, guides and grid properties can be changed by right-clicking
your mouse and selecting Options. Click on the Layout View tab to make

your changes. A guide can be created by clicking inside the horizontal or
vertical ruler. Right-click to modify the guides.

% Moosehornnrd - ArcMap - Arcinfo

Bookmarks  Ingert  Selection Geoprocessing  Customize  ‘Windows  Help

@%xm o | b - |[1a11025 ol EEEE T $e 8?2

R

Bl = State of Maine
=] ‘washingtonCounty
[
=] Maine_counties
[
=] Maine_Boundary
|

170,

3.,

18,

B =F Moosshom Nw

O Gates

= O woodeock _TL
.

= O woodeock ML
L]

® O Stream_flowlines

E M Trais

A

|5

15,

=] ! Inactive_RR
—-+
=] Roads

14

2NN A pproved Boundary
# [ Cover Type
® [ DRG

T

12,

@lasﬂm::::l«»l@vnE@loé”-l m:& 2@

¢ Drawing~[ K] ) 8| (1 - A PEm R eSS T wo s BE 0[Sy

,J

7. Click anywhere on the white background or virtual page of the layout
view (outside of the data frame).

8. Click on the right mouse button and select Page and Print Setup.
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The Page and Print Setup window appears. Before map composition
begins, the printer and printer settings should be checked. Skipping
this step could lead to unanticipated results!

The best settings to choose depend on the printers available and their
current setup. The most important settings are the page orientation
and size. If these are not set correctly, the final product will be a real
surprise. For instance, if you wanted your map in a landscape
orientation and the page orientation is set to portrait, the output will be
cropped.

9. Under Paper Size select Letter, and under Orientation select Portrait.
10. Under Map Page Size check Use Printer Paper Settings.

11. Below the Map Page Size, check the boxes Show Printer Margins on
Layout and Scale Map Elements proportionally to changes in

Page Size.
12. Click OK.
Page and Print Setup
—Printer Setup
Name: |_f_ Wifewancte-prt, fres doi.net|PR-MCTC 2341w LISZ00 j Properties... |
Status: Ready

Ty HP LaserJet 5200 PCL &
‘wihere: PR-MCTC 234w LIS 51
Comments:  PR-MCTC 2341 LI5200

Paper
Size: ILettej j Printer Paper
Source! I Aukomatically Select ﬂ Printer Margins
Crrientation: % Portrait  Landscape Map Page (Page Layout)
Sample Map Elements
age Size
< ¥ Ue Printer Paper Setkings
age e
Page Size that will be used is equal to Prinker Paper Size
Widkh: [&5 [Inchies =l
Height: I 11 IInches j
Otigntation: %) Berbrait ) andscans
¥ shbw Printer Margins on Layo@ale Map Elements proportionally to changes in Page Size
Data Driven Pages. .. | QK I Cancel
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SECTION 2 - Manipulating Data Frames

1. Click on the State of Maine data frame with the pointer tool.

Notice how a blue highlight with handles (black boxes) appears around
the State of Maine data frame. This lets you know that it is the active
frame. The State of Maine name in the table of contents is in bold.
There are two data frames in the layout view; Moosehorn NWR and the
State of Maine. Each frame can be moved, resized, edited or deleted.

2. Click and hold the left mouse button on the State of Maine data frame
and drag the box to the upper left corner of the Moosehorn NWR data

frame.

% Moosehorn.mxd - ArcMap - Arcinfo

- (O] x|

File Edit ‘iew Bookmarks Inzert Selection Geoprocessing Customize  ‘Windows  Help

D@ % @@ x| 2 |- |[re0zs 'lﬁlﬁl%@ﬂ@rﬂ\gh?i
&M &R S 8E 5 BREMD .

Table Of Contents 4= R P T T . T T e A -l

[Ee G &l

|10

[l = State of Maine
=] ‘wiashingtonCounty
[
=] Maine_counties
[
=] Maine_Boundary

[

18,

[El = Moosehorn NWwH

O Gates

= O woodcock_TL
.

= O woodcock ML
L]

O Stream_fowlines

=] Trails

g ol

e

=] Inactive_RR
—-+
=] Roads

14

W

Approved Boundary
Cover_Type
O DRG

12,

| E-HENO BN R
|

RO MO k]
|

-

|
E

afE) & [ | |
Drawing~[ K |() & [ - A - 1< i R (SR s S ke @ @B =

B Zh A2 b
B30677.823 4387687 267 Meters

Go back to previous extent

b

2.88 1.99Inches

3. Select the Moosehorn NWR data frame. Grab one of the corners of the

frame with the pointer tool and resize the frame. Notice how you can
freely move the frame within the layout.
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4. Move the pointer inside the
Moosehorn NWR data frame, click on
the right mouse key and select
Properties.

5. Click on the Frame tab.

6. Inthe center panel labeled
Background change the background
to a light blue or some other light color
of your choice.

7. Click on Apply and then OK. Notice
how the background of the data frame
changed.

Data Frame Properties

General | Data Frame | Coordinate System Hlurrirdgtion I Grids I
Feature Cache I Annatation Groups | Extent Indicator: Frame Size and Position

~ Backaground

E
I =) (5]

Efze s U_,; pie Y.I U_|::' pts Huundingl U_IQZ

~ Drop Shado

I - [Eal o ‘vl

ffsst 15_:| pte e '15_:| p Houndingl U_IQZ

™ Draft mode - just show name

Al

8. Click once on the Fixed Zoom In button on the Tools toolbar.

Notice the change in scale of the Moosehorn NWR.

9. Spend a few minutes altering the size and position of the data frame and
adjusting the extent of the Moosehorn NWR within the layout view. Try
using both the Tools and Layout toolbars.

Quiz 1. What is a Extent Indicator? How would you incorporate

this feature into a map composition?

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 3 - Using and Changing Templates

1. Click on the Change Layout icon on the layout tool. This opens the
Select Template window. A template is a layout with empty frames that
have views, legends, and graphics associated with them.

&SP R R R A e o] [:@

2. Click on the Traditional Layouts and select LetterPortrait.mxd.
Toggle between the Thumbnail view and List view to see the various
types of Templates.

Select Template | x| |
IS0 [4) Page Sizes | Noith American [4NS1] Page Sizes(_Traditional Layouts | hdusty | USa | wior 4 | »]
‘Lo bea ok b e b ST ;I
: - N
LetterLandscape. mxd LetterPaortrait. rmxd PartraitClagzic. med
Partraitt odern. rxd Fortraithd odemlnzet. rxd E
E EE; AProgram Filez'ArcG155Dezkiop] 004 apT emplates'Traditional LayoutshLetterPartrai [,‘__L':.l
< Blach I M emt > I Cancel |

3. Click on the Next button to advance to the Data Frame Order window.
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]|

Data Frame Order

Order wour data frames bo match the numbers - New Layout

shown on the new layout.

( 1 Moozehorn HWH
2 State of Maine

fieye U I Mowe Diown |/

< Back (Finism Cancel

\_/

4. Notice that the “State of Maine” data frame is at the top of the list. With
State of Maine selected, click Move Down to move it below Moosehorn
NWR. This will make Moosehorn NWR the primary data frame. Click

Finish to select this template.

A. What map elements have been added to the layout?

Experiment with the other available template styles under the General

tab. Which one do you like the best? When finished experimenting

change back to the LetterPortrait.mxd to continue with this exercise.
5. Click on the virtual page (the white space outside of the data frame).

6. Right mouse click and select Page and Print Setup.
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7. Some of the map elements may be out of place. Manipulate them to fit
the template or as you would like them to appear.

v'TIP: Check the Show Printer Margins on Layout box to view the

margins in the layout.

Quiz 2: What is the difference between Draft Mode and Focus
Data Frame? Why would you want to use either one?

@J -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 4 - Editing Text/Title Frames

1. At the top of your layout locate the text reading “Double-click to enter

map title.”
<[Double-click to enter map title>
2. Double-click on the text. This opens the Properties window.

3. Type in Moosehorn National
Wildlife Refuge.

Properties

Text | Size and Position I

Text:

(7] ]

4. Click on the Change Symbol
button. This opens the Symbol
Selector window. Change the
font size to 24.

ki oogehorn M ational Yildlife Refuge

5. Click OK in the Symbol

[~
Selector window. Fork el 24.00 Ei- ==
Angle: IU-UU _l? Character S pacing: Im

6. Click OK again in the

Leading: 0.00

=

Properties window. Now you
have a t|t|e for your map About Formatting Text | Chanage Svmbal... |
7. Click outside the virtual page or O] | e | |

layout area to unselect the text.

Quiz 3: How do you change the color of the font and add a drop
shadow to text?
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SECTION 5 - Inserting Text Frames

Text labels or text frames can be added to the layout using the Text tool. For
this section we will be adding some critical metadata to our map layout.

1. Zoom down to the lower left hand corner of the map using the Zoom In
tool located on the Layout toolbar. Only the lower 1/3 of the map should
be visible.

2. Change the font size to 20 using the Font Size dropdown arrow located
on the Draw toolbar.

3. Activate the New Text tool found on the Draw toolbar. This turns the
pointer into a crosshair with an “A” under it. Click the cursor anywhere
within the lower left hand corner of the map to place the text box.

Drawing*lEI'f:} E [\~ A<

|,a]f-‘«rial j'r?E jgjgi-&--ﬂr;-

4. Click outside of the text box and then double-click on the text box.

5. Enter the following and hit OK:

Map produced by: “Your full name”

Projection: Universal Transverse Mercator (UTM) Zonel9
Datum: NAD83

“Today’s Date”

6. Activate the Select Elements tool. Select the newly created text frame
and position the metadata to the lower center portion of the map.

Tuuls -

LA N Q R € (HH
Q/ FBEILINES B E

X
K|
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7. Position the pointer outside the layout and click to deactivate the text
frame.

8. Click on the Zoom Whole Page button to see what you have created.

DAOLD P BB SR FHEEME

9. Resize and move the text again to a location where you feel appropriate.
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SECTION 6 - North Arrows

The purpose of the North arrow is to orient the user with which E ﬂfa_ 5
way to face the map. When using ESRI templates a North ! "EP._; =
Arrow and scale bar are automatically inserted into the layout. 5 ' :
In this section, we will be deleting these and re-inserting new g----%----@
ones.
1. Using the Select Elements North Arrow Properties HE
tool, click on the North Arrow Narth Aniow | Frame | Size and Posiion |
to SeleCt |t ~ Preview —Sﬁjer'!eral o
I £1 E -|,|
2' PreSS the Delete key \ Calibration Angle: Angle:
| uﬁ | 0.00
. W E
3. Go to Insert on the Main v
menu and select North s ot
Arrow...the North Arrow I8 ESRi Not- =l
SeIeCtor WIndOW appears Marth Arrow St_l,JIe...l Character... | Spmbaol... |
4. Use the slider bar to view the
various choices. Select a
North Arrow you like.
5. CI|Ck OK 0k, I Cancel Sppl

v'TIP: Like with all frame properties you can change the color, style and

size of the selected north arrow.

6. Grab the new arrow with the pointer tool and drag it to the lower right-
hand corner of the map or any desired location.

7. Using the Zoom In tool on the Layout toolbar, zoom down to the lower
right-hand corner of the map.

-

x
REEIEECL B EERE
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8. Select the North Arrow frame with the Select Elements tool. Grab any
corner of the frame. Stretch out the box while holding down your left
mouse key to resize the symbol to the desired size.

9. Click on the Zoom Whole Page button to see what you have created.

@@W@ @B FllBBEMsE
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SECTION 7 - Manipulating Scale Bars

Another critical element of a map is the representative scale bar. The scale
bar lets a user make measurements and gives them a sense of the “scale” or
size of the map. When inserting a scale bar or editing an existing one,
ArcMap will automatically adjust the scale bar according to the scale you
choose or zoom to.

1.

2.

Zoom down on the scale bar to make it more visible.

Activate the Select Elements tool.

4. 8,000 8,000 12,000

]

Double-click on the scale bar. The Double Alternating Scale Bar
Properties window opens.

Stepper Scale Line Properhies

Scale and Urits I NYmbers and Marks I Forrmat I Frame I Size and Pasition I

Click on the Scale and Units tab. Cscde S
[iisian v allie: I Auto
Mumber of divisions: I §_|:|>

Murnber of subdivisiorh =

Change the Division Units to
“Miles.”

™ show one division before zero

When resizing. ..

C“Ck On the Format tab I.ﬂ.djustdivisionvalue j

~Lniks

In the Style box use the pull-down < e = >

arrow and select a scale bar style S _—

of your choice. Like the North Jafer ber =l

Arrows, there are plenty of Label: [reters | symbol. |

selections. G [e598 5]

Click on the Scale and Units tab [ ok | caed | o

again. Inthe Scale area change the
number of divisions and subdivisions of the scale bar to something
different from the default setting — see what happens.

Note: In the other tabs, you can change the scale bar style, color, font
size and style. Feel free to experiment.

Click on OK.
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10. Hold down the Ctrl key. Select the scale bar and then the data frame.

11. Right-click and select Align while still holding the pointer tool over the
scale bar.

12. Select Align Center. Your scale bar is now perfectly aligned in the
center of your page layout.

13. Note: these same align functions can be found on the Graphics
toolbar.

14. Click on the Zoom Whole Page button to see your composition.

Quiz 4: How do you change/set the default settings for text?

@ -PLEASE STOF HERE BEFORE GOING ON TO THE NEXT SECTION- @
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SECTION 8 — Legends

Legends help identify the features within the map layout. They can be simple
or complex depending on the detail of your map. ArcMap makes inserting and
editing legends easy with their built in Legend Wizard. Notice a legend was
automatically inserted since we selected a predefined template. Follow these
steps to change the legend in our map:

1. Activate the Zoom In tool on the Layout toolbar. Zoom in to the area
around the legend.

v'TIP: The legend portrays only the layers that are drawn or

checked in the table of contents of the Data View.

2. Activate the Select Elements tool.

3. Double-click on the Legend. The Legend Properties window appears
with four tabs.

4. The first tab is the Legend tab.

5. Inthe Title dialog box type in Legend Propertics K
“Moosehorn NWR Covertypes_" Legend |Items I Framel Size and F'ositionl

 Title

Moozehomn Cover Types

6. Inthe Patch dialog section change
the Area to Natural Area. The

. v Show Position: |above | = Symbal...
default is Rectangle. e N =

— Patch Spacing between:

idth: |24 pt title and itemz
_ itemsz

7. Click on the Items tab. o [12t ||| [ cols

layer name and group

Line: qQroups
heading and classes

Area IC::’) vl labels and de_sc:riptions

/0 en e e oo oo
K0S ) 3

8. Inthe Legend Items box remove
all layers except Cover_Type
using the left arrow button. See
image on next page.

Right to left readi

9. Select Cover_Type and change ok | Coresl | eemy

the number of columns to 3.
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10. Make sure all the Map Connections are checked. Pay particular

11.

12.

13.

14.

15.

16.

attention to the first item.
Click on the Frame tab.

Change the Border size to 1.0
(points) and leave the color as
black. Leave the Background
color and Drop Shadow as they
are. You can always go back
and change these if you wish.

Click on OK.

Select the revised legend
frame.

Legend Properties K E3
Legend Items | Frame | Size and Positionl
—Specify Legend Items
Map Lavyers: Legend Items:
woodcock_TL
woodcock_NL >>| ‘l i|
- Stream_flowlines
- Trails Style.. |
----- Inactive_RR
..... Roads [~ Place in rmr
----- Approved Bounds T
» 4 | » | Colurnns,
Change text
@ allitems ' Selected itemis)
IAppIy ta the whale item j Symbal...
Connection
¥ orly display layers that are checked on in the Table OF Contents
¥ &dd a new item ko the legend when a new layer is added to the map
¥ Beorder the legend items when the map lavers are reordered
[~ Prale symbals when a reference scale is set
A4
0k I Cancel | Apply |

Move the frame to a desired location and resize the frame if you wish.

Click on the Zoom Whole Page button on the Layout toolbar to see

your composition.

:‘l...l'!:'.! dd

:,‘ i - Birch WaondkndFanal
i —

:" o
:‘l Camrmeancel Land
:,‘l Coanar e
:E:‘.‘-‘ Cropland

:,ﬂ,‘.ﬁ yadplan Foania
:E} Crmrmanad Marh

v TIP: If you do not like the way the legend looks you can always
go back and edit it by double clicking the legend frame to bring

up the Legend Properties. Alternatively, you could delete the
entire legend and insert a new one and start over.
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SECTION 9 - Inserting Graphics

Photographs and logos can be easily added to the Layout View using the
Insert menu.

1. Go to Insert on the main menu located at the top of
your screen and select Picture.

2. Navigate to \CSP7100\Logos. Here you will find
two .gif files: one is the U.S. Fish & Wildlife Service
logo and the other is the Department of the Interior’s
150™ Anniversary logo.

3. Select the FWSlogo.qgif file.
4. Click on Open. The FWS logo now appears on your map!
5. Select the image frame with the pointer.

6. Resize and move the logo to the upper right hand corner of the layout or
to a location you feel appropriate.

7. Insert the Interior logo and place it in the location of your choice.

Quiz 5: Why would you want to convert the map legend to
graphics? Hint: Select the legend and right click — right click rules!
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SECTION 10 — Saving and Exporting the Layout/Map

A layout can be saved and stored as part of the map document (*.mxd).

1. If you are happy with the way the layout looks, simply go up to File on
the main menu and select Save. You can now exit the program if you
wish and your layout will be saved. Note: you can only have one

layout per map document.

A layout can be exported as a separate file format

(e.q., *.emf, *.jpg,

* pdf, *.tif) so it can be used in other graphic programs.

Select Export Map from the File pull down menu.
window appears.

Export Map

H o2 e

Save in I =) Moosehomn

The Export Map

7] ]

| ey

|53 Baring_Unit.gdb
|=pono

|2 Moosehom.gdb
[5) Shapefiles

I

=

File name: hoozehaorn. pdf

Save as type:

PDF [* pe]

Save

Cancel

- # Options

General |Fo|mat| Pages' Advancedl

Resolution: 300 = dpi

Output Image Quality [Rezample Ratio]

1 - ' ra a
¢ Djibouti
i

Best

1:|1—

Fast Noimal

Ratio:

[ Clip Output ta Graphics Extent

3. Give the file a name in the “File name” dialog box.

4. Navigate to the folder where you wish to put the file.
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5. Select PDF in the Save as type pulldown menu.

6. Click Save — Congratulations! You have just exported your Layout!
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Notes:
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Notes:
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Final Project:

Create a map of the Moosehorn NWR showing the location of the most
successful woodcock nests. Also include specific cover types, roads and unit
boundary.

Given your affinity for roast woodcock, decide and plot where you’d locate
your new business venture: a fried woodcock fast food restaurant. Be
prepared to show and justify your decisions. In addition to the layers
mentioned above your map must contain the following:

0 Some type of query (definition or select by attributes) on the Woodcock nests (to isolate
the most successful nests). Use unique symbology for the Woodcock nests (do not use
the default). (Exercise 8, Sections 1-3 and Exercise 5, Section 3, 5)

O Definition query on Aspen-Birch Woodland & White Pine-Hemlock (Cover_Type). Use a
unique color/fill scheme for the cover types (do not use the defaults). (Exercise 8,
Section 3 and Exercise 5, Section 3)

O New point feature class representing the location of your new business. (Exercise 2,
Section 4, Exercise 11, Section 1-2 and Exercise 13, Section 3)

U State of Maine (locator map) data frame in Lambert Conformal Conic, NAD83. (Exercise
3, Section 3)

O Several Text Labels. (Exercise 5, Section 7 OR Exercise 15, Section 5)

U

Title - be creative! (Exercise 15, Section 4,5)

U

Text box (your full name, date, datum and map projection of the primary map ).
(Exercise 15, Section 5)

North Arrow. (Exercise 15, Section 6)
Scale Bar. (Exercise 15, Section 7)
Legend (showing only the layers visible in your map). (Exercise 15, Section 8)

Graphic (USFWS logo or photo from the web). (Exercise 15, Section 9)

o 0O O O O

Export your final map as a .PDF. Name the document after yourself
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XTools Pro 7 for ArcGIS

XTools Pro 7 provides a suite of functionality to work with your geospatial data sets.
The tool is categorized by types of functionality.

Below are some of the key functions.

Feature Conversion:

i
il
il

TransferConvert Features
Caorvert Multipart Shapes ta Single Parts
Corvert Polygons to Polylines
Make COne Polygon From Polvlines
Make One Polygon From Painks
Make COne Polyling from Painks
Corwvert Graphics to Shapes
Shapes to Centroids

Convert Features ko Points

Split Palvlines

Split Palvgons

Smooth Polvlines

Split Laver By Attributes

Transfer/Convert Features: Copy spatial
features from one layer and paste them into
another layer.

Convert Multipart Shapes to Single Parts:
Changes features that are made up of multiple
parts associated with one record into individual
parts, each with its own record.

Convert Polygons to Polylines: Changes a
polgon layer into a polyline (arc/line) layer.

Make One Polygon from Polylines: Creates a
single polygon out of the polyline feature or
selected features.

Make One Polygon from Points
points.

Make One Polyline from Points:

points.

: Creates a single polygon from points or selected

Creates a single polyline from points or selected

Convert Graphics to Shape: Creates a shapefile out of graphics or selected graphics.

Shapes to Centroids: Creates a point shapefile of the centroid of the polygon or
polyline features.

Convert Features to Points: Creates a point shapefile for the polygon or polyline
layer. Can create points at an equidistance apart, x number of equidistant points,
create points at all vertices, create points at the endpoints.

Split Polylines: Splits lines into smaller segments baed on various means: at vertices,
specified lengths, specified number of segments, at intersections, by another layer.

Smooth Polylines: Smooths polylines based on two smoothing algorithms.

Split Layer by Attributes: Splits layers into separate datasets by attributes.



Layer Operations:

B Erase Features Erase Features: Removes/Cuts (erases) the region of a

BB identity layer t'hat fqlls within the overlay polygon layer. .It works
on points, lines, and polygons. Resultant layer is of

@0 Update Polygon Layer features that fall outside of the overlay layer.

LA Create Intersection Poinks

Identity: Conducts an Identity function on overlapping layers.

Update Polygon Layer: Creates a new polygon layer based on the overlay of two
polygon layers. The overlay layer replaces the area it overlaps in the input layer.

Create Intersection Points: Intersects two input layers and outputs intersection points.

Input layers can be polylines and polygons, if the same layer is used as both the input
and intersection layers then self intersection points will be created.

Table Operations:

Calculate Area, Perimeter, Length, Acres and Hectares Calculate Area, Perimeter, Length,
Acres and Hectares: Calculates or

add x,Y,Z Coordinates .
updates the area and perimeter of

TR 32 O M ol polygon features in the input layer. It
Table Restructure calculates acres/hectares for the polygon
Export Data to M5 Excel features and length for line features.

SpEC BBl Add X,Y,Z Coordinates: Adds x,y,z

coordinates for features within the input
MultiDelete Fields layer. Coordinates based on layer’s

Table Statistics projection or another selected coordinate
projection.

Export Table to HTML

Sort Features/Records

F e ER B S

Find Duplicates

Aggregate Features/Records: Aggregates features or records based on specified
parameters.

Table Restructure: Changes the structure of your attribute table.
Export Data to MS Excel: Exports your attribute table into an MS Excel spreadsheet.

Export Table to Text: Exports attribute tables or standalone tables to text files



Export Table to HTML: Exports an attribute table or standalone table to HTML format

MultiDelete Fields: Allows you to delete multiple fields within an attribute table at one
time.

Table Statistics: Runs suite of statistics on the selected fields of your attribute table.

Sort Features/Records: Performs a permanent sort of features/records in an attribute
table.

Find Duplicates: Finds duplicate features/records within an attribute or standalone
table.

Surface Tools:

(@ convert Grid to Contour Convert Grid to Contour: Allows you to take a GRID
(@) cCreate Grid from Contours and change it into a contour layer (isolines).
.+, Create Grid from Poinks _
. - Create Grid from Contours: Creates a GRID from
- Euild Thiessen Polygons . .
contours (isolines).
|-5"_|—| Extrack Raster Yalues

Create Grid from Points: Creates Grid raster models from points using Spline
methods. The tool is provided for interpolating any Grids (not only DEMS).

Build Thiessan Polygons: Builds Thiessan polygons based on point layer.

Extract Raster Values: Extracting input raster values at the existing points as the
points attributes.

Go to Operations:

@ GotoGoogls Maps Go to tools: Allows you to view your current map location

displayed in the ArcMap data frame in the online maps
b Goto Microsoft Bing Maps services Microsoft Bing Maps and Google Maps, and in the
Google Earth or ArcGIS Explorer desktop applications.




Additional Tools:

FH| Open Attribute Table Open Attribute Table: Opens the attribute table for

_F  Start Editing Selected Layer the selected Iayer.
Start Editing Selected Layer: Places selected layer
in edit mode.

# Create Fishnet

Conves Hul Show Nodes: Displays the nodes for the features

B Extract Map within the selected layer.

0% Export Data to KML . . : :

9 Export Datato Show Directions: Toggles on and off direction

b mmport Data from KL arrows for the direction of arcs within a polyline or

=i Edit Metadata,.. polygon layer

M View Metadata, .. ) ] .

@), Synchronize Metadata Create Fishnet: Creates a fishnet that is used for 3-
D draping of layers

Auko Save MAD

[& mMxDInfo Convex Hull: Creates convex hulls for specified

ﬁ Custornize £Tools Pro Components Iayer

2 Tools Pro Help Extract Map: Clips all the layers within specified

[il] about %Tooks Pro parameters, makes copies of the layers and saves to

specified folder.
Export Data to KML: Import data from .kml/.kmz files.
Import Data from KML: Import data from .kml/.kmz

Edit Metadata: Allows for creating and editing advanced and custom metadata directly
in ArcMap.

View Metadata: View metadata for the selected layer.

Synchronize Metadata: In case you've made some changes in the data and wish that
your data and metadata match, you can always synchronize them by pressing the
"Synchronize metadata with data" button on the toolbar.

Auto Save MXD: Auto save .mxd map documents

MXD Info: View information about MXC documents without actually opening them in
ArcMap

Customize XTools Pro Components: This where you register your copy of XTools
Pro and customize the available tools. USFWS employees only: Go to our GIS intranet
(https://intranet.fws.gov/region9/data/GIS/index.html) select XTools Pro Global License
Information. Then click on “Download the FWS Global License and follow the directions
to register your copy” to obtain the registration information.



https://intranet.fws.gov/region9/data/GIS/index.html�

XTools Pro Help: Brings up Online Help documentation for XTools Pro.

About XTools Pro: Give information on the version of XTools Pro you are running.
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