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Welcome!

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 10.2.2 (Advanced
Desktop) 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 guestions 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 for Desktop (Advanced) 10.2.2 software

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

e Display, manipulate, create and organize data layers using
ArcGIS for Desktop (Advanced) 10.2.2

e Use ArcGIS for Desktop (Advanced) 10.2.2 to answer specific
spatial questions



GIS Introduction CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

Discussion/Lecture: What is a Geographic Information
System?

Session Objectives: At the conclusion of this session, you will be able to:
e Define GIS
¢ |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

Page 2 of 8 What is GIS?
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Discussion/Lecture: What is ArcGIS?

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

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

o Differentiate 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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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/ldentify 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

Page 1 of 21 Exercise 1
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Materials created by: Todd Sutherland, Matt Mullenax, Marcia McNiff , Mark Richardson and
Karen Klinger

Revised: August, 2014 by Mark Richardson
Notes: ArcMap 10.2.2

Page 2 of 21 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 10.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 10.2.2 icon on your
desktop.

% Moosehorn.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
Mame = I'I Date modified |v| Type I‘I
g | DOQO 8/15/2012 2:32PM  File folder
Recent Places J Moosehorn.gdb 8/16/2012 .00 PM  File folder
| Shapefiles 8/15/2012 2:32PM  File folder

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

-

Desktop

Libraries

:Maoosehorn.mxd

1] | i
File name: IMoosehom.n‘lxd j COpen
Files of type: IArc:I'l"Iap Documents (*meed) j Cancel
[~ Open as read-only
v

3. Navigate to D:\CSP7100\Moosehorn. Select Moosehorn.mxd
(Moosehorn GIS Map Document) and click Open.

Page 3 of 21 Exercise 1
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SECTION 2- ArcMap Interface

The ArcMap 10.2.2 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 Helo
toolbar
(dOCked) % Moosehorn_TEST.mxd - ArcMap - ArcInfo = ;|QI1|
\> File Edit Wiew Bookmarks Insert Selection Geoprocessing Customize Windows Help
O S L @R x| o o b 21822 - kgl;,!l‘:lﬁwn‘?%
S E&|E P
j— =/ Mooshorn NWR : 4
Data Frame =] Approved_Boundary f
. O .
(Listed By B B vane Data View
. i 4 Québec,, Lo
Drawing Order) S pr— S
# [ Streets o
“_. ’ T BRI u::j:;\"::;m K
ﬁy Victon avil i tror
Fredeiidu_p e o
et rooks
Table of o) R e
Contents g }
(docked) \ -
A N
| e Bt T
{ % i
3577 Tools toolbar
/ | Couty (floating)
(‘ Yamaum
Ty
A
»:""".
{AMPSRIRE, ﬂ
BE|aadl ] (%]
Draw toolbar _-» orawng~ K (-} &1 L] - A - <[] A
19TEMS079611575 MGRS
(docked) > A

\ Status Bar

XY Coordinates (UTM)

Note - if the ESRI Basemap does not draw within 30 seconds, un-check

this layer in the Table of Contents

Page 4 of 21
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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

Page 5 of 21 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 (gray) empty space to the right of the Main Menu
pull down choices and select 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.

BN s B x <+ 1100000 v«  [E G G Bl | el x?

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

R R Y Y Y

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

Drawing= K (=) +5 [] - A -
0] Arial w1 « B J U A~ & &,

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

e

LLES)
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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.

Oaaaéiw TR T AL PRIN WY WAL, ¥Rl

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.

Page 7 of 21 Exercise 1
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13. Repeat the procedures in step 12 for icons on the Standard, Draw
and Layouts toolbars.

Page 8 of 21 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.

®. Moosehorn_TEST.mxd - ArcMap - ArcInfo — = _I_I— O _X_J
File Edit View Bookmarks Insert Selection Geoprocessing Customize \Windows Help
NREES BB X[ | b -|[25000 g [Pl Tl
‘@ S Trareg (T @ B DRSS TR
T——
Er Edimun s bon e :’
= Approved_Boundary
O }
Maine sl
Basemap At %
Streets N @
v a1
i
Fuvir s ; \ g § hil NEW
&5 e L ¢ BRUNSWICK
-*I-I @ Mesiioie e
ot o <2 oy
.|| Pt o o B Fuderl:?)l A
[ NS eiitina e
|.‘.] J =
i _atienocker
BE 1
““ el
%) Shclbloqkff-: ! s
& = 2o ciria - Soint John
B |':: gty s g
i L=
L Gh [t | o7
= ¥ h i
= L A 9
&
& \ i
- -'" 202
Sy o { N Table Of Contents |
| ] B L= A { ] .‘ 2 — -
= . 4 2, i [5]0 G 8
P> § LR
A / P G El = Mooshorn NWR
y,-'l‘l i Lol iy 2 Wy = Approved_Boundary
g g I.....)-.r 3 3
o ¥ hi 1 I} |
{: ; El & Maine
U 2 5
N .
BE|end] B Basemap

 Drawing> K (7} 8| (]~ A ~ < |[[g] Al = e ul A2

=

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.

Page 9 of 21
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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.
& Hoosehorm_TEST.moed - ArcMap - Arcinio ‘Jﬂlﬂ
Fle Edt  View Booraris  Insert  Selevhon Geoprocesmng Cushomize  Windows 2]
D283 L pnx o0 s [T0w S EEREEDIFNE
AAMEQ ilies B-50 00/ DI ASS T
3 T .-'” .. —
el
&l
™
o
"
=)
o
o
B
L |
Y
Oramng K (3 BRI []- A - 73 [0] el e e s g A2 -0

204674 $180015 Meters P
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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.

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

Page 11 of 21 Exercise 1
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SECTION 5 - Displaying Layers and Creating a Bookmark

1. Inthe Table of Contents, toggle

4

(check/un-check) the Basemap,
Maine and the Approved _
Boundary layers off and on.

2. Re-draw (check) all the layers so
they are visible within the Data

View.

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

3. 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.

4. Click on the plus box next to the
Approved_Boundary layer.

Copy
Remove

Copy Properties

Open Attribute Table

Joins and Relates

~ Zoom To Layer

F oo

Visible Scale Rang Zoom To Layer

Use Symbol Level| Zoom to the extent of the

B selected layer
Selection

Label Features
Definition queries
Edit Features

Edit wtih MS Excel

Convert Labels to Annotation...

Convert Features to Graphics...

Convert Symbology to Representation...
Data

Save As Layer File...

Create Layer Package...

Find Associated Documents and Datasets...

Properties...

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.

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

Refuge and zoom down to this boundary.

EWMENQ 253w (K- E k@7 BN S TR

Page 12 of 21

Exercise 1




GIS Introduction — CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

% Moosehom_TEST.mxd - ArcMap - Arcinfo
Fle Ed&it View Bookmarks [Insert Selaction Geoprotessing Customize  Windows Help

D2ES 4 BB x| 2o &- 1 Hx ARE@0 g
QAflQilies H-2 KO/ BDILNASS TEE
Tabie OF Contente. % b 2]
do8 . . L e 1
= m.'o:h» e Mok sae ey ‘%/ L Bt |
= &= C = b N
¢ HHNWR ’Mx bt -y S
Wy % 7 |l
= 0O maine ey o ppen b, - )
i e, .,:-‘"’P -'__ = 2
*# =83 "_:p\._-ﬁ'u;_x e ‘._‘. - ._,.—"".
= p E Siraets _*:a‘__fh___..__—\.ﬂ" -.I.._.-' e -._.-
f"’.‘.‘ 4
i '-)
- - _.-( =ty
Lt ) :,\} LN
i |:- H R g
\,J_: \ |
b :
J
- ~
s ] H I:':l'. by
e T -~ N
& - _.-"‘f“ ol \i< 4
i B
& =l
' oAl H L |
Drawng> K (73 32 (- A » < [0 ea o Ee 1t ulA-H-L-0 -4
635583 593551 Meters 4

6. Go up the Main menu, select Bookmarks> Create Bookmarks.
Name the bookmark Baring_Unit, Click OK.

Create Bookmark il

Bookmark Name: IBaring_Unit

OK I Cancel |

7. Go back to the Table of Contents, Right click on Maine> Zoom To
Layer.
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This returns the display to showing the entire State of Maine and
the county boundaries.

8. Return back to Bookmarks > Manage Bookmarks

9. Highlight the Baring_ Unit bookmark.

10. Click on Save>Save Selected. In the Save Bookmarks window,
save the file (ArcGIS Place file .dat) within the Moosehorn file folder
and name the file Baring_Unit.

11.  Click Close.

Mame Zoom To

Digitize Area
Quiz_Acerage

e T

Pan To

= (8
EAENH ||:

Il
m
3
[=]
=
m

Remove All

Load...

Save -

I
I

Close

=

B

12. Return back to Bookmarks > Baring_ Unit.

A. What happened?

12. 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 = |EI |£|
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

ODBE& L BB x| | b-|[l280 [P Al=1=1=1 a2 8
QM@+ W-UMO/EIZNSR TR
[

ol Bl BByl Lo 18, =

3 sapn L [
ir e M T
\ i T
£
.\

Mooshorn NWR/|

= Approved_Boundary
[

Maing

= Basemap

Streets

5[]

L 16l 1B

13,

fPRELD B EBEEBEINS

|2,

] =l
ola)e o4l I B
Draning < [ K] () 8| ] - A = = =B 7 gl A2 -2 -

| -]
10.48 6.86 Inches

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.

Page 16 of 21 Exercise 1
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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.

SRQNNQ ey & K-0 5 @ 7 F(L)M:E S T E

N g

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

Measure ﬂ
va+ | A Ix -

'ine measureme LGS  Kilometers

segment: 4159 prez b Meters

Length: 41,990 Decimeters
Centimeters
Milimeters

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.)

_laix
File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help
D e 6 S N e BEERO R
T Wk le e - =
qq e goatlEs Easz oy
b fam

g Line measurement (Planar)
UEES S | segment: 14.443504 Kilometers
w: |Length: 14.443504 Kilometers.

T —

= Maine
=
Basemap

Fa+|2v|xv

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

643143 4975532 Meters /d
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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.

Page 19 of 21 Exercise 1
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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 S=1E3]
i ) i
Hide aate Home Options Resource Center

E Welcome to the ArcGIS Help Library

ArcGIs 10
+ @ Essentialz Library

£ @ Professional Librany
+ Q Administrator Library

Welcome to the help library for the ArcGIS system. This help library has been compiled to provide
comprehensive documentation for using all aspects of ArcGIS. The goal is to address the needs of a

GIS glossary number of key audiences:
& Copyriht infarmation + GIS practitioners who perform all types of GIS and image-based work including mapping, data

@ License agresment

management, editing, analysis, and geoprocessing.
@ Acknowledgements

+ 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 W

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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Discussion/Lecture; Vector File Formats Overview

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

¢ |dentify 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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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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Exercise 2. ArcCatalog 10.2.2 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
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Materials created by: Todd Sutherland, Mark Richardson and Karen Klinger
Revised: December, 2015 by Mark Richardson
Notes: ArcMap 10.2.2
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SECTION 1 — Opening ArcCatalog 10.2.2

What is ArcCatalogl10.2.2? 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 ArcCatalog 10.2.2 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 10.2.2

This launches the ArcCatalog 10.2.2 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.

Standard
Toolbar

<V ArcCatalog - D:\CSP7100
Main Fle Edt WView Go Geoprocessing Customize Windows Help

Menu [D:csP7100

£l E8 Folder Connections
=} D:\C5P7 1004

& Toolboxes

7 Database Servers

E5 Database Connections

B3 GIS Servers

y # [ My Hosted Services
5 Ready-To-Use Services
£ Tracking Connections

Catalog
Tree

Folder Connection (D:\CSP7100) selected

Cgitleta BEx HiEEREQEEROIME

=lof x|

Contents |Preview| Descripﬂon'

Name | Type | organization
ElLogos Folder

EIMoosehorn Folder

Elscale Folder

EIusA Folder

3 Fws.mdb Personal Geodatabase

A

Contents/Preview/Description
Window
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2. Goto Customize and then select ArcCatalog Options.

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

ArcCatalog Options il

‘ile Typesl Contentsl Connectionsl Metadatal Tablesl Rasterl CAD |

What top level entries do you want the Catalog to

Folder Connections (always shown)
¥l Toolboxes

V| Database Servers

¥l Database Connections

¥ GIS Servers

My Hosted Services

(vl Ready-To-Use Services

[ Hide file extensions
r=Rebus-ta-laetrSEd location when ArcCatalog starts up

[ List only objects owned by the connecting user with enterprise geodatabases

QK I Cancel | Apply |

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 E1E3

Choose the Folder to which wou want to connect:

I Moosekom
) Scale

I Usa -
1 | v
Falder: | DCSP7100

Make Mew Folder | Ik I Zancel |
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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.

=lolx]

Fle Edit View Go Geoprocessing Customize Windows Help
{|picsP7100

Flpielea @ex BHEER QBB EL

Contents | Preview | Description |

= E8 Folder Connections L
Sl D:\CSP7100 Name | Type | organization
] Logos ElLogos Folder

EJ Moosehorn EJIMoosehorn Folder
g E‘e EdScale Folder
(3 FWs.mdb Busa Folder
& Toolboxes LAFWS.mdb Personal Geodatabase

[ Database Servers

5 Database Connections
fd GIS servers

& My Hosted Services

5 Ready-To-Use Services
& Tracking Connections

Folder Connection (D:\CSP7100) selected A

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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;.rArcCatalog - D:\CSP7100\USA - |El|i|
File Edit View Go Geoprocessing Customize Windows Help

{[DicsP7100WUSA 'liiﬁ' EhE| 3B %

EB QBT Fp

leviewl Descripﬁonl
= Ed Folder Connections
5] .
B £ D:\CSP7100 < Estates shp
£ Logos
EJ Moosehorn

-
Toolboxes

b3 Database Servers

F5 Database Connections
B3 GIS servers

& My Hosted Services

[ Ready-To-Use Services
£&l Tracking Connections

Folder selected 4

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.

;.r ArcCatalog - D:\CSP7100\USA \states.shp - |EI |i|
File Edit View Go Geoprocessing Customize Windows Help

{|D:ACSP7100\USA\states shp L ~Clpgitlesa Hax

Conteﬁs Preview | %scripﬁonl
=l £ Folder Connections
= £ D:\CSP7100 ~—
£ Logos
EJ Moosehorn
7 Scale
= B usA
states.shp -
3 FWs.mdb -
&l Toolboxes
f3 Database Servers — -~
E5 Database Connections
B3 GIS Servers
[ My Hosted Services
5 Ready-To-Use Services
& Tracking Connections

2 QBB

-

b

Preview: |Geographyr LI

Shapefie selected

N
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Geography - X
6. Use the Identify tool ||§|cl Y10/« !! 9 ;E"E\and click on your

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

. (
7. Now utilize the pan and zoom tools ,

| - cugrap:

L]

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

preview your layer.

8. At the bottom of the catalog display, click on the dropdown arrow

and change the preview display from Geography to Table.

.;T ArcCatalog - D:\CSP7100\USA \states.shp

File Edit View Go Geoprocessing Customize Windows Help

|D:\CSP?‘I 00\USA\states.shp

Catalog Tree

——CGlpitles B8 X

=10l x|

which

HESQBERD e

=l £ Folder Connections
B &3 D:\CSP7100
£ Logos
EJ Moosehorn
7 Scale
Bl B UsA
|5 states.shp
3 FWS.mdb
&l Toolboxes
3 Database Servers
E5 Database Connections
F GIS Servers
[ My Hosted Services
5 Ready-To-Use Services
& Tracking Connections

Shapefile selected

Contefits Preview |995cripﬁon|

'

Nb—1{ Shape* STATE_NAME STATE_FIPS -
» 0|Polygon Hawaii 15 Pac
1|Polygon Washington 53 Pac
2|Polygon Montana 30 Mot
3 |Palygon Maine 23 Nev
4|Polygon MNorth Dakota 38 We
5|Polygon South Dakota 46 We
6|Polygon Wyoming 56 Mot
7|Polygon Wisconsin 55 Eas
8 |Polygon Idaho 16 Mot
9|Polygon Vermont 50 Mew
10 |Palygon Minnesota 27 We
11|Palygon Oregon 41 Pac
12 |Paolygon MNew Hampshire 33 Mewv
13 |Palvaon lowa 19

4

Ep = | (of 51)
Preview: |Tab|e ;D
\_/

9. 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.

10. Change the preview back to Geography.

11. 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 10.2.2 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.

Standard

DE% %L@@x ey q!:)v|1:88,182 vI

i\
i
=
N
H

2. Click on Show Next View button.

Catalog

e IEAME D

Location: IEl D:\CSF7100

= g Home - CSP7100\Moosehorn
B pogq
E3 Metadata
3 shapefies
13 Moosehorn.gdb
EX.6.xls
# Habitat.png
metadata.xml
@] Moosehorn.mxd
@] Moosehorn_Layout.mxd
Sum_Output.dbf
= E3 Folder Connections
B £ D:\CSP7100
£ Logos
= £9 Moosehorn
B pogq

# F Metadata

« | [EdLogos
EiMoosehorn
Ei5cale
EIUSA

L_a Fws.mdb

E

3. Expand Folder Connection within the Catalog Tree and click on
CSP7100 folder. Four folders appear in the Contents Window:
Logos, Moosehorn, Scale, and USA. There is also a FWS file

Geodatabase.

By default the Catalog Tree Window displays the “Home” folder
The Home folder displays the directory structure where the .mxd is
stored. In this case, it is located in CSP7100\Moosehorn.
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Exercise 2




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

2015

4.

5.

National Conservation Training Center

Double click on the Moosehorn folder.

Right Click on the Moosehorn.gdb>Make Default Geodatabase

Notice how a house appears on the Moosehorn geodatabase
symbol in the catalog tree.

6. Click on the Go to Default Geodatabase

evo e @IE 2%

Double Click on the title bar of the Catalog Window. The window

7.

a

will dock onto the Data View. The Auto-Hide pin appears on the
right end of the title bar.

€. Moosehorn - ArcMap

=lof x|
Fle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
QAQ I« -0 KBNS TR
e 3R x| 9 o d-|130M4218 ~|| 2 | E G B B T e
Table Of Conte 1 ﬁ
%E]G 8 cvo el 3 el ™
/ g
28 h!HNWR Location: I@ Home - CSP7100\Moosehorn / ﬂ 2
B L3 D:\CSP7100\Moosehorn\Moos: =
= [ Cadastral [ Home - CSP7 100\Moosehorn a
B [E3 Folder Connections =
= ¥ Approved_Boundary = £ D\CSP7100
£ Logos
= M Maine = £ Moosehorn —1
O £ poQQ
Streets EJ Metadata
3 shapefies
|3 Moosehorn.gdb
EX.6.xIs
{# Habitat.png
metadata.xml
@] Moosehorn.mxd
Q] Moosehorn_Layout.mxd | |
Sum_Output.dbf
£ Scale
e EJusa
4 (2@ FWS.mdb
4 | o = Toolboxes =l
L PR o B -
1018391 5105867 Meters /il

8. Click on the Auto-Hide pin. The window minimizes as a Tab
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9. Click on the Catalog Tab and again on the Auto-Hide to un-dock
the window.

10. 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.

- el @E-E
Location: IE Mooseharn j
= Home - CSP7100M ooseham & || Name | Type
£3 poaa Ex fixls Excel File
£ Shapefiles W} Moosehorn.gdb File Gendatabaze
3 Moozehom.gdb Eipogn Folder
EX.B.xls T Shapefiles Fualder
@ B3 B.uls.wml @Moosehom.mxd Map Document
& Habitat.png @Habitat.png Raster Datazet
R @ B B.wlz.wml #ML Document
£ Scale
£3 usa
3 Fws mdh
ﬁ Toolbores
3 Database Servers
£Ql Database Connections b
@ GIS Servers LI i| | j

11. 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 STOF HERE BEFORE GOING ON TO 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?

@ve &y @ |E ey A

Location: IEl Shapefiles

3 shapefiles

13 Moosehorn.gdb & maine.shp
EX.6.xls B Management Uniks.
## Habitat.png ~Imshbbnd.shp
metadata.xml
@] Moosehorn.mxd & mshbcov.shp
@] Moosehorn_Layout.mxd & mshbsol.shp
Sum_Output.dbf SImshbtrn.shp
= E3 Folder Connections Hmshbwc.sh
= £ D:\CSP7100 = =P
E5 Logos - mshbwcn.shp
= E3 Moosehorn 8 mshbwcs.sh
B DogQ
[ Metadats
=rirrEetTerT.shp
[E) maine.shp

[E Manageme!

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
vy @y 3 E v 2y e

Location: IJ Moosehorn.gdb

&3 shapefies - Biological_Data
L3 Moosehorn.gdb Cn Cadastral

EX.6.xls [C7 Hydrology
Habitat.png it Landcover
metadata.xml (27 Soils
@] Moosehorn.mxd [2 Transportation

@ Moosehorn_Layout.mxd
Sum_Output.dbf
= B3 Folder Connections
= £ D:\CSP7100
£ Logos
= EJ Moosehorn
£3 DOQQ
£9 Metadata
£3 shapefiles
] Mooschom.gdb)

EX.6.xls

|J=5l Survey_Locations

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

Transportation
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4. Close out ArcCatalog 10.2.2 when you are finished.
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Notes:
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Discussion/Lecture: Datums, Map Projections and
Coordinates

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

e Describe a Geodetic Datum
e Describe and identify various map projections
¢ Differentiate coordinate systems

e 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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Notes:
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Notes:
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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:

e Define Data Frames

e Change the Coordinate display in the Status Bar

e Change Map Projections
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Materials created by: Khemarith So, Karen Klinger, Christopher Bryant and Mark Richardson
Revised: August, 2014 by Mark Richardson
Notes: ArcMap 10.2.2
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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. Open ArcMap and go to the Main menu>View> Status Bar

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 #
Feature Cache I Annatation Ggs de dicare
General | Data Frame
_Boundary
-' o | I‘.'-_we here to search j a) & | e:lﬁ = Maine
Data Frame
5 Favorites = Basemap
£ Geographic Coordinate Systems
jected Coo e Systems Streets
Current coordinate system:
NAD_1583_UTM_Zone_19N
WKID: 26919 Authority: EPSG
Projection: Transverse_Mercator
False_Easting: 500000.0
False_Morthing: 0.0
Central_Meridian: -563.0
Scale_Factor: 0.9996
Latitude_Of Crigin: 0.0
Linear Unit: Meter (1.0)
=l
QK I Cancel Aol
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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:

_ipix]

File Edit WView Bookmarks Insert Selection Geoprocessing Customize Windows Help

D@8 LB x|0 o |b- [R5 ol EEE SO P2

RAQOQ| e -0/ k@ 7BEILMNMLS TR

V28 MWL T 3

EEECE L TS 4
- s 4 B/ %
Approved_Boundar o g ’ 1 : :

= B Maine ¥ AT I NEZ
|
= ¥ Basemap
& [ Streets

|

B

1

[

@

=

]

it

&

ﬂ _—p -
e UTL\;I Coordinates
ne| e /4 ]

 Drawing~ K (=) &[]~ A - 7= [[l0] Aial e =B 1 - 0w oA

625272 4995996 Meters /il

N —
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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.

21|
Feature Cache Annotation Groups I BExtent Indicators | Frame I Size and Position I
General | Data Frame | Coordinate System | luminaton |  Gds
Mame: MHNVVR.
Descripti
=l
-]
Credits:
Units
Map: I"'E:E"S j
. =
> 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 1}
Label Engine: IESRI Standard Label Engine ﬂ
IV Simulate layer transparency in legends

ok | cancel | Spply |

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?
Degrees  Minutes_ Seconds____ North
Degrees  Minutes_ Seconds  West
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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. Un-check the Basemap and Approved_Boudary layers.

2. Right Click on Maine>Zoom To Layer .

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

4. Click on the Coordinate System tab.

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

Data Frame Properties

Feature Cache I Annotation Groups

Coordinate System )

dicators I Frame I Size and Position

General I Data Frame llumination I Grids
BT | I'-::E here to search j Q) s | G-
£} NAD 1983 CSRS Canada Atlas Lambert =]

ﬁ:ﬁ MAD 1983 Great Lakes and St. Lawrence Albers
lﬁ:@ MAD 1983 Great Lakes Basin Albers

ﬁ:ﬁ MAD 1983 HARN Contiguous USA Albers

lﬁ:@ MAD 1983 NSRS2007 Contiguous USA Albers
ﬁ:ﬁ Morth America Albers Equal Area Conic

lﬁ:@ Morth America Equidistant Conic

S Morth America Lambert Conformal Conic

lﬁ:@ Panhandle Energy Albers

T8 118 hiakinmal AHan Enial Arnn

Current coordinate system:

L

Morth_America_Lambert_Conformal_Conic
WKID: 102009 Authority: ESRI

Projection: Lambert_Conformal_Conic
False_Easting: 0.0

False_Morthing: 0.0
Central_Meridian: -96.0
Standard_Parallel_1: 20.0
Standard_Parallel_2: 60.0
Latitude_Of_Origin: 40.0

Linear Unit: Meter (1.0)

Transformations. .. I

x|

ok | cancel |

Apply

6. 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?

LB
File Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help
NBES EB8 x| - [FFEm 5l E6EE S D
RAMQ i« NW-T KO/ BILINASTRE
N
EEECE
= = [
[ Approved_Boundary
=] Maine
[
= [ Basemap
Streets
2]
=
II.‘-J'|]
it
i|:'|‘]
|
E
|'hL]
|
=
]
]
i b
Baund] | |
Drawing > K (=} & | (] - A - /< |[l0] Al v =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 =1
= & A sifs &)
Hide Locate Back Home Options Resource Center

Cort ; Lambert Conformal Conic T
Type a question, then click Ask. \ ArcGIS 10
[Lambert Corformal Conic
Powered by Answerlonss Q mkl Description

== 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
Um e more accurately than area. The State Plane Coordinate System uses this

I 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 o

List of supported map projections n Learn more about the State Plane Coordinate System

State Plane Coordinate System n

Lonic projections n

Polyconic ]

Krovak n

Projection parameters n
More...

[[lustration 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 a single standard parallel and a scale factor. If the scale
factor is not equal to 1.0, effectively the projection becomes a secant projection.

Hl

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

e 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: February, 2013 by Mark Richardson
Notes: ArcMap 10, Service Pack 4
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SECTION 1 - Inserting Data Frames

1. From the Main Menu > Insert >

Data Frame. e
< =~ Data Frame
U &2 ‘E’ o] A Text
B & MHNWR Dynamic Text  »
Approved_Boundary
= Maine [
c =
= Basemap a
Streets 1
/=" Mew Data Frame 1:n
g
= Q Picture,..
[m] 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.

Data Frame Properties llil

eature Cache | Annotation Groups | Bdent Indicators | Frame | Size and Position I
@ Data Frame I Coordinate System I [lumination | 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

Og@& - OB x 9 o (&) 1800000 vy EGIE B P x?

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)>Add.

x|
Lookin: [[E) Admin e @|E-S2E0S

E| Ecoregions

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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10.

Notice how the Table of Contents shows the FWS Geodatabase

icon and location of the source file.

Table of Contents

= =F MHNWR
=R | Dy \CSP7100\MoosehornYMoosehorn, gdb
= ﬁ Cadastral
Approved_Boundary
= Maine

Streets

[F = FWS Office Locations
B 3 D:\CSP7100\FWs.mdb
= ﬁ Admin
= Offices

L
= @ R
O

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

layer.

Right click on the Regions >Zoom To Layer.

Double click Offices > Properties.

Click on the Source tab.

Notice the current coordinate system is

GCS_North_American_1983

Right click FWS Offices Locations Data Frame > Data Frame

Properties.

Click Projected Coordinate Systems > Continental > North
America > North America Albers Equal Area Conic.
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11. Once your screen matches the one below, click OK.

Data Frame Properties il

Featurs Cache | Annotstion Groups_|—Fetertimiestars | Frame | Size and Posttion
' Genel | DataFrame Coordinate System llumingtion | Grids

B | IT‘r'pe here to search j GV | & - 5>
{2} MAD 1527 Contiguous USA Albers =]

@ MAD 1383 Canada Atlas Lambert

) MAD 1533 Contiguous USA Albers

@ MAD 1383 CSRS Canada Atlas Lambert

@ MAD 1383 Great Lakes and St. Lawrence Albers J
) NAD 1983 Great Lakes Basin Albers

@ MAD 1383 HARN Contiguous USA Albers

@ MAD 1383 NSRS2007 Contiguous USA Albers
@ Morth America Albers Equal Area Conic

m Blorts & emmric— Cooidio bt T amie

Current coordinate system:

Maorth_America_Albers_Equal_Area_Conic -
WEID: 102008 Authority: ESRI

Projection: Albers

False_Easting: 0.0

False_MNorthing: 0.0

Central_Meridian: -96.0

Standard_Parallel_1: 20.0

Standard_Parallel_2: 60.0

Latitude_OFf_Origin: 40.0

Linear Unit: Meter (1.0) |

L

Transformations. ..

ok | camcel | mpty |

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

12. 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 MHNWR_ BaringUnit.

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

Table Of Contents

EEECE

E = MHNWR &
= Approved_Boundary
c
B Maine

E O Basemap
Streets

B S
Bl Gates
®
= Inactive_RR

= Roads

B Trails

B Approved_Boundary
1

[

4. Go up to the Main menu>Bookmarks>Manage Bookmarks>
Load>Baring_Unit>Close

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

8. Holding down the Ctrl key, select and add the following layers to
MHNWR_BaringUnit Data Frame:

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

Your data view should look similar to the screen below:

% Moosehorn.mxd - ArcMap ol x|
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Al e« H- T KO 7B ZIKNAST R
O ES L EB x| 9 o b- |12 M EREE0 e

( Hg@@g
=2 MHNWR

= Approved_Boundary
[

=] Maine
[

E [0 Basemap

Al

SE= 1 MHNWR_BaringUnit
= Gates
&

= Inactive_RR

= Roads

= Trails

o @[ n 4 | L
prawing~ K (=) & | [0 -+ A ~ < |[0) Aral o -lB 1 Ul A-HF. e
533514 5001705 Meters J

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

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

12. A. What happens to the roads?
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13. Now move the Roads layer to a position above the
Approved _Boundary layer.

B. What happens to the roads now?

14. 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.

ﬂ
BEEReE E
=F MHMWR =~

=/ FWSs Office Locations

= = MHNWR_Baring Unit
= Gates

=] Inactive_Rail Road

Approved_Boundary
= Roads

= & je

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.

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

16. Right click on Trans_county>Zoom To Layer

C. Does the additional transportation layer add
value/information to the map?
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17. 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.

RS L EE x| 9 n@h:wn}ﬂ

v EGE BT P »?

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|
ol Lrmisiy
i % W Walnit
L p
Oakn Ave & ‘ﬁ "
vy, T 4 T A
Imagery Imagery with Labels Streets Topoaraphic
|II."* 'ﬂnr" I
ATLANTIE
A Ber ARy e
o - £
o K
iy h‘." v ;‘?‘-"
Terrain with Labels Light Gray Canvas Mational Geographic Oceans
H\ #S,
."p_.:.-;.:....., ', .---""'-
OpensStreetMap
Add | Cancel |

3. Click on Topographic and then Add.

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 i _ ol x|

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DRES . BB XD |- [0 iy BEEEDI
RO 2l e E-T @ FE NSRS TR

e L — .',."._ s _..ai T

7 == i ,,1

Table Of Contents

= MHNWR
= FWs Office Locations

E = MHNWR_Baring Unit
= Gates
@
= Inactive_Rail Road

] =) Roads

i = W Trais
"‘n Approved Boundary
] = Basemap

] )
2

: Drawing = N (@[ - A - (|[@ S =B 1 ulA-H-2- -

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 ON TO THE NEXT SECTION- @
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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

e 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, 2014 by Mark Richardson
Notes: ArcMap 10.2.2
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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. If you have not already, activate (Right click>activate) the
MHNWR_Baring Unit data frame.

2. Go to the Main menu >Bookmarks>Baring__ Unit

3. Addthe Mgt_Units layer from Biological _Data feature data set
within the Moosehorn geodatabase.

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

5. Click on the Symbology tab. Notice in the left dialog box Show,
the data Feature is being displayed as Single Symbol.

e
Layer Properties il
.Generall Sourcel Selectlonl Asplay Symbology |F\e|ds| Pefiniion Queryl Labelsl XCaIIoutl Joins &Re\atesl Time | HTML Popupl
Show:

‘DM same symbol. Import |

Features

B Single symbol

Categories

Quantities
Charis Advanced - |

Multiple Atiributes

- Symbaol

 Legend

Label appearing next to the symbol in table of contents:

Eﬁ E?ﬁ ‘,_“\‘k;l;:s, Description...

i—: i i Additional description appearing next to the symbol in your map's legend

0K I Cancel | Agply |

By default, polygon feature classes are loaded as Single symbol sets
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Categories fvalm\
qé----umque values Name - -
- Unique values, mawy fiel I J I J

8.

0.

Click on Categories

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

Layer Properties il

.Generall Sourcel Selectjonl Display Symbology | Fieldsl Definition Queryl Labels | XCaIIoutl Joins &Relatesl Time | HTML Popupl

|Dra1mr categories using unique values of one field. Import... |
Color Ramp

Show:

Features

I

- Match to symbols in a ST

Quantities Sym... | Value | Label | Co
Charts vl <all other values> <all other values> 0
Multiple Atiributes <Heading> Name 9
Howard Mill Howard Mill 1
Rt 191 Rt 191 1
Snare Meadow Snare Meadow 1 ﬂ
Wildermess Area Wilderness Area 1
4 | | _’I Barn Meadow Barn Meadow 1 il
Charlotte Road Charlotte Road 1
Lane Construction Lane Construction 1
South Trail South Trail 1
1

et ond Vose Pond
Add All Values dd Values... Eermowve Remaove All Advanced -

oK Cancel Apply

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.

10. Under Color Ramp, click the drop down arrow. Scroll down and

11.

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 —lolx|
File Edit WView Bookmarks Insert Selection Geoprocessing Customize Windows Help
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QA il -0 8@ 7BEIZINADR TR
Al
3GE| o

= MHNWR
=F FWs Office Locations

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

= [ Roads

=l b Trails

= Magt_Units
[ <all other values>
Name

388

=

.

el

@ [ Howard Mil

Ed IRt 191

= [ Snare Meadow

Py

m [ Wilderness Area

= [C1Barn Meadow

[ Charlotte Road
[ Lane Construction

[ South Trail

M [1vose Pond

O approved_Boundary

il

Ele"il | _’l
i Drawing~ K (=) | [ - A ~ <[]0 Al o B 1 ulA-D -2 -

12. 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.

Page 5 of 21 Exercise 5



GIS Introduction — CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

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.

x|

m> Lockin:  [E5 Moosehorn el 3|E-aes

E analysis

Slalelele

Eshapefiles

EX.6.:ds
m— fame: [Migt_Units.byr
— Save 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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Layer Properties il
Generall Sourcel Selection' Display Symbology |Fie|ds| Definition Queryl Labelsl XCaIIoul' Joins s | Tim TML Popupl

Show: 5 - . I i
Foatures gories using unique values of one field. kmpu |
Categories Value Field Color Ramp

- Unique values FMU -
Unigue values, ma I _I I j
.. Match to symbols in a sty
Quantities Sym... | Value | Label | Co... |
Charts vl <all other values> <all othervalues> 0
Multiple Atiributes <Heading> FMU 9
-] 1 :
b 2 1
ol
RY— Y i1

10.

AddAIIVa\uesl )Add\.l’alues. Eemowe Remove All Advanced -

oK | Cancel | Apply |

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 anather layer in the map or from a layer file:
" Import symbology definition from an ArcView 3 legend file {*.avi):

) e [ _Unes = &l

What do you want to import ?
" Complete symbology definition
&% Just the symbols

= 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.

E
. Generall Soumel Selecﬁonl Display Symbology | Fieldsl Definition Queryl Labelsl XCaIIoutl Joins & Relatesl Time | HTML Popupl
Show: . . .

Feamures |Draw categories using unique values of one field. Import... |
Categories ~Value Field Color Ramp
1 el .
‘- Match to symbols in a sty L N\ L N\ L N\
Quantities sy [value ) (Tizbe ) (T 1)
Charts M\!aluew S==totter values> S~——
Multiple Attributes <Heading> Name
Howard Mill Howard Mill ?
Rt 191 Rt 191 ?
Snare Meadow Snare Meadow ? ﬂ
Wilderness Area Wildemess Area ?
Barn Meadow Barn Meadow ? ﬂ
Charlotte Road Charlotte Road ?
Lane Construction Lane Copgtruction ?

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
-l

= FWS3 Office Locations

= = MHNWR-Baring Unit
H O Gates
[ ]
B Inactive_RR

= O Roads

=) Trails

=] Mgt_Units

[ <all other values>

Mame
e O Howard v
7 Ort et
[ 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 STOF 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.

Layer Properties il
Generall Sourcel Selechon' Display Symbology |F|e|ds| Defintion Query' Labelsl XCaIIoutl Joins &Relatesl Time | HTML Popupl
Show: . - - ‘ i

Featres |Dra1|||r categories using unique values of one field. mport...
Categories ~Value Field ~Color Ramp
- Unique values Name - -
-~ Unique values, many fiel I ;I I J
' Match to symbols in a sty V4 N\
Quantities Sym... | Value \ I Label } | Co._.. |
Charts ] <all other values: TaTother values>
Multiple Atiributes <Heading> Name
Howard Mill
Snare Meadow 1
Wildemness Area ?

b ilderness Area

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

= b Mat_Units
[ <all other values=
Mame
[ Howard Mill
é [ Route 191
B [ snare Meadow
[ wilderness Area
[C1Barn Meadow
[ charlotte Road
[ Lane Construction
[ south Trail
[ vose Pond
[0 Approved_Boundary

4. Click OK. The edit is now reflected in the table of 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.

-
Layer Properties il

.Genera\l Sourcel Selectionl Display Symbelogy |Fie|d5| Definition Queryl Labelsl XCaIIUuT.l Joins &Relatesl Time | HTML F’Upupl
Show:

il | it.. |
Fealures |Draw all features using the same symbol. mpo
{8 Single symbol o
Categories Symbol

Quantities
Charts
Multiple Atiributes

Symbol Selector
I Type here to search ad [EY €3 = .~ Current Symbol
Search: & all Styles " Referenced Styles
Environmental ﬂ @
b Y -
Q =l -
Caolor: .l-
@ T Size: I 10.00 _|;
a ﬁ i& Angle: 0.00 _:I
Edit Symbal... |
$ & & Save fs... | Reset |
. o [N
- -X X- ( Style References. ., i :
. . e j QK | 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 E1E3 |

g 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_BaringUnit 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 the
Approved_Boundary to No color with a solid outline.

After making all the symbology changes to the individual layers be sure to
SAVE the Moosehorn.mxd

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.

@ -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 - - £
2. Double-click the Mgt_Units layer to open the Layer Properties.
3. Click on the Labels tab.
Layer Properties il
.Generall Scurcel Se\ectionl Disp\ayl Symbulogyl Fieldsl Definition Q1 ||UUT.| Joins &Re\atesl Time | HTML Pcpupl
[ Label features in this layer
Method: eralures the samw LI
All features will be labeled using the options specified.
~ Text String
Label Field Name = Expression
G -
~ Text Symbol
@) Avial =
AaBbYyzz -|v| B | ré | o | Symbol... |
—Other Options Pre-defined Label Style
Placement Properties... Scale Range... | ’7 Label Styles... |
0K I Cancel | Appaly |
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 (=) #3 Nﬁ I,a].-’-'-.rial v||1n v| B I U A~

A MewText

A4 Splined Text
e
T

Callout

le

Polygon Test

Rectangle Test

B =

Circle Text

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

appear.

Flacemert
™ Automatically find best placement.
¥ Place |abel at position clicked.

Label Style
¥ |lse properties st for the feature ayer.

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.

Page 18 of 21 Exercise 5



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

2015
National Conservation Training Center

% 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

= 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. Goto 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.

v'TIP: 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:

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

e Set selectable layers

e Select records in a layer

e View selected records

e Sortrecords in a table
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Materials created by: Mark Ely, Karen Klinger and Mark Richardson
Revised: August, 2014 by Mark Richardson
Notes: ArcMap 10.2.2
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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.

2. 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 - Change the Value Field to
LandCover

3. Select the Identify tool.

——— e,

= |
ERQ80stilies i 0 n5(0) 21008808

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: ] ’
B3
Location: |531,299.145 5,001,332.439 Meters ;l
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
next page depending on which feature you choose.)

Idepti 3 | <Top-most layers ll

= Cowver_Type -
L MSH ﬁ
----- M5H hd

I

Location: |634,02?.663 4,994 449 53534 Mekers -

Field | Yalue

QOBIECTID 96

Shape Polygon L)

AREA, 517386

PERIMETER. 2073797063

MEM'WRYEGDS | 1349

MEMMWRYEG_1 | 2154

MYWRLUMIT BAR

MYWRMNAME M5H

ACREAGE 12,8

ALPHA YWPSE

051 WP

052 ll

|dentified 2 features i

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.

6. Rightclick on Cover_Type in the Identify Window> Layer

Properties >Display. Change the Field Expression to LandCover
and click OK.

Page 4 of 11 Exercise 6



GIS Introduction — CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

Layer Properties

Genemll Soulcel Selecfon Display | ymbologyl Fieldsl Definition Queryl Labelsl XCaIIoutl Joins & Relatesl Time | HTML Pnpupl
[+ Scale symbols when Wgferen

Transparent:

Display Expression N
Field: ILandeer LI Expression... |
ng the display expression
r~Hyperlinks
[ Support Hyperlinks using field:
Innne ﬂ
(& Document I URL | Script Edliti,.
~Feature B
The following are excluded from drawing:
Feature ID | NWRNAME Restore Drawing |
Restare &l |

oK 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 x|
o B My EE X
OBJECTID * | Shape * AREA PERIMETER HEHWRVEGO5 | HENWRVEG_1 | HWRUHNIT | HWHRNAME | ACRES &
3 1 JPalygon E9541 42492 1335735586 496 1461 |BAR W=H 17
2 [Polyoon | 34427 256895 | BOB 266507 497 1462 |BAR M=H ;
3 Polygon | 40243673538 | 1320 65676 498 1463 |BAR MEH T
4 |Palygan 2011689 670509 3301 651786 499 1464 |\BAR M=H 4
5 [Palygon 23542 ¥35071 T16.435134 500 1465 |BAR h=H i
§ Polygon | 5279542743 | 1967 433007 501 1477 |BAR MEH 1
7 Polygon | 4043044204 365 70271 z02 1467 |BAR MEH
g [Palygaon 561249405145 463669221 503 1468 |BAR M=H 13
9 Polyoon | 133334 60735 | 6550024518 504 1465 |BAR MZH 3
10 |Palygon FOGEG | 1424 443331 505 1470 |BAR MEH 1:
11 |Polygon | GE000423316 | 3256701363 506 1471 |BAR MEH >
12 |Palygan 345166 BEO0S 4206 977655 s07 1472 |BAR m=H o
13 [Palygon 53185 | 1335781681 508 1473 |BAR MZH TN
14 |Polygon | 37682223626 | 1407 633222 z00 1474 |BAR MEH [ i~
T il
T 1 % M E [0 out of 2632 Selectad)

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

5. Double click on the blue title bar and Auto-Hide the table.

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

. . ) Table Of Comicnts j
the List by Selection icon.

|=| Selectable (no features selected)

Notice t_hatlthe two catego_lrles ® Core Tyme SIEE
containing layers can easily be | _

moved and rendered Sgleptable > Gates Ko
or Not Selectable by clicking & Inactive_RR B E0
the toggle button & . € Roads K0
< Trails E [0
> Mgt _Units E [0

2. Click on the Cover_Type layer :
and move all the other layersto [ ©Maine B E0
Not Selectable. © basemap

4 Approved_Boundary E im0

3. Click on the Select Features tool.

£ NMQ eI NGO 2 5N 2 0E

P

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. In the 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

3 E5 | Palygon §3495.537 M7 5765.194539 =60 1531 |BAR h=H
&5 [Palygon 2FX293 802691 2904 953947 553 1545 |BAR h=H

34 (Palygon F19214 158195 E120.444116 59 1549 [BAR h=H

103 |Palygon 344336 009945 5391 652597 295 1535 [BAR hi=H

147 |Palygon S00419.20553 66520749 E42 1596 (BAR hi=H

151 |Palygon 1553582 1993 256579 GdE 1600 (BAR hi=H

153 |Palygon 51940 155955 2438320773 G453 1602 (BAR M=H

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

166 |Palygan 25436 1035.930037 EE&1 1614 |BAR MSH

204 |Palygaon 253586 513569912 E99 1645 |[BAR hsH

225 |Palygaon T18927 211965 | 12145112749 20 2935 |(BAR hsH

244 |Palygaon 33903 9747395649 739 1655 [BAR h=H

i
1 F M 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

v

28Q8N0 e H{ENE O/ 5.2 08 06

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.

280

W EMA
AE Wu *

el T

11.

12.

C

{ﬂ Select by Lazza
(ﬂ Select by Circle

E@ Select by Line

Restore the Attributes of Cover_Type window.

click on LandCover (column heading) and then select Sort
Ascending. Notice that all records are now sorted in ascending
order by LandCover.

Scroll the table to the right until you see the LandCover field. Right

Table E3
Sl B Ry O ef x| el x
CEGL_2 CEGL_3 ECOLSYS_CO | COMMENTS LandCowver Shape_Length
A=pen - Birch Woodland/Forest Sa04 929919
Azpen - Birch Woodland/Forest 5391 679358
Azpen - Birch Woodland/Forest 9166.817315
Aspen - Birch Woodland/Forest 1035.929059
Aspen - Birch Woodland/Forest 12145111656
Azpen - Birch Woodland/Forest 974 739005
Cipen Water 6120.435291
Fed Maple - Pine Farest 2142554455
Fed Maple - Pine Forest 813869653
Spruce-Fir Upland Forest 1993 255709
Spruce-Fir Upland Forest 2438 31786
|Hility - Transpottation 5765.193846
<] I N
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 19877 (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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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: August, 2014
Notes: ArcMap 10.2.2
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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 layer and open the attribute table for this

3

layer.

Table

G- - Bahy 06 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

Giood

=Mull=

Mo

Giood

=Mull=

Mo

Fair

=Mull=

Mo

Fair

=Mull=

Vw|oo| | m| ;| s e =

Yes

Fair

=Mull=

4 A

Sheetld

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:

FOEIECTID

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

f——
—
|E Sheetts S | —
—

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 - B iy E B %

Comments| OBJECTID | Owner | Public_Use Condition Commenmts
=puill= 1 |FwS Mo Good =hlull=

=puill= 2 |FE Mo Fair =M=

=pull= 3PS Mo Poor Corroded Jaint
=puill= 4 |FWS Mo Fair =mull=

=pull= 5 |FuvS Yes Gaood =M=

=puill= G |FwS Mo Good =hlull=

=pluill= 7 |Fs Mo Fair =hull=

=pull= G |Fs Mo Fair =hlull=

=puill= ERIRUS Yes Fair =mull=

=pull= 10 |Feys Yes Gaood =M=

i
4 0k » E (0 out of 36 Selected)

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 of 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.

% Moosehomn.mxd - ArcMap - Arcinfo

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

QO e - HE N O/EENSS DR

Table Of Contents

[%]8 G 8|

=l = State of Maine
=] ‘W ashingtonCounty
O
=) Maine_counties
O
=) Maine_B oundary
[

= = Moosehorn NwR
E O Gates
o
= O woodeock_TL

O streams_flawlines
B Trails

=] Inactive_RR
—+

= Fioads

=] Management Units
[ <all ather values>

Mame

I Howard Mill
[ Rt 191
I Snare Meadow
[ Wwildemess Area
[ Bamn Meadaw
I Charlatte Road
[ Lane Canstruction
I South Trail
[I%aose Pand

= O Mat_Urits

|»

1 [=] 3

De2ES BB X 2o s -mm S EEEE0

mleuﬂ

636334 417 4383142572 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.

x

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

‘What do you want to join to this layer?

IJoin data from another layer based on spatial location _

1. Choose the layer to join to this layer, or load spatial data from disk:

[& woodcock_NL = & _

2. You are joining: Points to Polygons

Select a join feature class above. You will be given different
options based on geometry types of the source feature class
and the join feature class.

‘ i@ Each polygon will be given a summary ofthe numeric atributes of
points that fall inside it. and a count field showing how many points

inside: it

How do youwant the attributes to be summarized?
H Average [~ Minimum [~ Standard Deviation
|7 Sum I_ Maximum I_ Variance

(" Each polygon will be given all the atiributes ofthe pointthatis clos
to its boundary, and a distance field showing how close the pointi:
the units of the target layer).

MNote: A point falling inside a polygon is treated as being closestt
polygon, (i.e. a distance of 0).

3. The result of the join will be saved into a new layer.

Specify output shapefile or feature class for this new layer:

D:\CSP7100\Moosehom\Moosehorn.gdb\Biological_Datz [;_?;l F

About joining data 0K 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 R (R X

Division Perimeter Area Acres Hectares FM Count_
Baring 10024 999615 | 274647249776 678 665134 274 64725 1\\)’
Baring 254458329122 | 19420303.5045 479556155 194203035 2 3
Baring 9760457545 | 315765555304 780273687 315765558 1 15
Baring 25199573395 | 13275184 7834 32803696 | 13275158478 1 5
Baring 258659111258 | 10453965.7396 | 2583231933 | 10453965574 1 2
Baring 20931 9235845 | 101638041952 | 2511 530713 1016.358042 1 7
Baring 20210918427 | 927430692825 2291 7311 927 4306393 1 26|
Baring F414 963253 | 12778537.1854 | 3157645306 | 1277 .8237149 1 19
Baring 1105.975245 56531 451265 13969226 5653145 1 | =Mull= _ILI
4 .3
14 4 0k Kkl E [0 aut 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 x|
.Genera\l Sourcel Selection' Display Symbology | Fieldsl Definition Queryl Labels | XCaHoutl Joins &Relatesl Time | HTML Popupl
Show: — - : i
Feamres |Dra1mr quantibes using color to show values. mport..
Categories rFields 7 N Classification———————————
Quantities Value Qoum_ - I, Natura ks (Jenks)
q .- Graduated colors
g---Graduated symbols Normalization: IHM Classes: I 'l Classify...
- Proportional symbols
N —

Charts Color Ramp: -

2| s - 15 8-15
B 5-19 16-19
026 20-26

‘
[~ Show class ranges using feature values

Multiple Atiributes Sym... | Range | Label |
1 1
2 2
3 3
4-6 4-6
[ ¥ 7

Advanced v|

OK | Cancel Apply

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?

%, Moosehorn - ArcMap — O] x|

Fle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
QQEQIk e E-0 MO EI2NSS TRy
DEE& L@’ x|9 o|b-[[1100000 ;Ilﬁllﬁl%lfﬂlﬁwﬁ

3G 8|
B = MHNWR
= woodcock_NL
=
= Mgt_UnitsWCL
Count_
1
a2
@3
[H4-6
7
I 3-15
M 16-19
I 20-26
= O Gates
A
= O Cover_Type
(|
O Mgt_units
= O Approved_Boundany
|
= O Maine
(|
= O Basemap
Streets

4 [ jmmien g | i

19T 627801 4993550 UTM S
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Notes:

Page 11 of 11 Exercise 7



GIS Introduction — CSP7100

2015
U.S. Fish & Wildlife Service

National Conservation Training Center

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: August, 2014 by Mark Richardson
Notes: ArcMap 10.2.2
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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.

x

|°® Cover_Type ||

[~ Only show selectable layers in this list

@ ICreate anew selection hal

ECOLSYS_CO a]”
COMMENTS

Fields mmmmmmgy | tandcover

Shape_Length

Shape_Area j

- | < | Like | [*AbandonedField il
'Aspen - Birch Woodland/Forest'
a | == | And | 'Beaver Marsh/Bog/Pond'
Operators— = | == | = | 'gzlr]nilﬂeercial Land'
%] 0 | N | ] 2o S =
Ll Get Lhigue Yalues | Go To: I—
SELECT *FROM Cover_Type WHERE:
EXPression gy -andcover B
[
Clear | Verify | Help | Load.. | Save... |

A — Unique
Values
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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 Attributes x|
Layer [© cover_Type = —
[~ Only show selectable layers in this list
Method: ICreate a new selection hd —
ECOLSYS_CO o]
COMMENTS
q LandCover

Shape_Length

Shape_Area zl

- | <> | Lie | [*AbandonedField' -
'Aspen - Birch Woodland/Forest'
2 | 2= | And | 'Beaver Marsh/Bog/Pond'
. | e | o | 'Cobble’
_ ! 'Commercial Land'
B O Y I i =
Is | GetUnigue Yalues | Go To: I
SELECT *FROM Cover_Type WHERE:
q LandCover="Abandoned Field' d
[
Clear | Verify | Help | Load... | Save.. |
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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 x|
Layer: I‘f‘;> Cover_Type he
[~ Only show selectable layers in this list
Method: IAdd to current selection hd
ECOLSYS_CO -]
COMMENTS
LandCover
Shape_Length
Shape_Area j
= | < | Like | 'Log Yard' d
'Northern Hardwood Forest'
= | = | And | 'Worthern White Cedar Swamp'
P | e | o | 'Open Water' _I
_ ! 'PeatBog'
g 'Red Maple - Pine Forest' —
— | él [) | — | m el Rl m o varimpmmem LI
Is | GetlUniguevalues | GoTo: Ifi
SELECT * FROM Cowver_Type WHERE:
LandCover = 'Red Maple - Pine Forest| ;I
[
Clear | Verify | Help | Load... Save... |
0K I Apply Close |
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Click Apply and then click Close. Notice that the Red Maple-Pine
Forests are now added to the selection of Abandoned Fields.

12. 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.

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

Page 6 of 15 Exercise 8



GIS Introduction — CSP7100

U

.S. Fish & Wildlife Service

2015

National Conservation Training Center

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

2

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

. Click on the dropdown arrow beside Layer and select the Cover Type

Choose Create a New Selection for the Method.

Double-click on the LandCover field.

“_"

expression being built in the window below.

Single-click on the equal sign “=” It will be added to the query

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 below: :
|
Layer. |“‘§> Cover_Type - —
[~ Only show selectable layers in this list

Method: Icreate a3 new selection LI —

ECOLSYS_CO a]*

COMMENTS

LandCover
Shape_Length

Shape_Area j

- | <> | Like | [‘abandonedField -
‘Aspen - Birch Woodland/Forest
> | Z= | And 'Beaver Marsh/Bog/Pond'
| _ 'Cobble’
< = 'Commercial Land'
a 'Conifer Swamp'
— | /ul U | W e Lo LI
Is | Get Unigue Yalues | Go To: I
SELECT *FROM Cover_Type WHERE:
LandCover ='Abandoned Field' ;l

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

-

OK | Apply | Close |
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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 x|
Layer: |°'37” Cover_Type l._
[~ Only show selectable layers in this list
Method: ICreate anew selection hd —
ECOLSYS_CO a]
COMMENTS
LandCover

Shape_Length

Shape_Area zl

Like | [ 'sattMarsh =]
'Shrub Swamp'

'Spruce-Fir Flats'

'Spruce-Fir Upland Forest'

'Tidal Flat' _|
5 'Treed PeatBog'
- | fﬁl () — | L] PR . R Y ;I
Is | Get Unigue Yalues | Go To: It

SELECT * FROM Cover_Type WHERE:

~ LandCover="Abandoned Field' OR LandCover="PeatBog' OR d

LandCover="Treed PeatBog'

||

Clear | Verify | Help | Load.. | Save... |

OK I Apply | Close |

11. Click Verify to ensure that the compound expression was
constructed correctly. Then click Apply.
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% Moosehorn.mxd - ArcMap - Arcinfo =13

File Edit “iew Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help

OSB8I BE X9 0| b: o . BEEE0IF
RQAEO e H- TN/ PILASI TR
Ta ntents -
Ela s 8=
Bl =# State of Maine
=] ‘washingtonCounty
|
=] Maine_counties
|
=] Maine_Baundary
|

El = Mooschorn NWR
=] Gates
-]
E O woodeock_TL
L]
5 O woodeaock_ML

=]

O streams_flowlines
= Trais

E O Inactive_RR
—+
B Floads

Cover_Type

= Approved_Boundary
|

= O DRG

RGEB

M FRed Band 1
[ Green: Band_2
M Elue: Band 3

ENIEREN | -]
£30435.983 4957692.071 Maters 2

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. x|
ALPHA ="
031
052 s
Layer Properties gg;: -
-Generall Sourcel Selecﬁonl Displayl Symbologyl Fiel bels | XCz
| <> Like |
Definition Query: > | w= And
| < | <= Or |
_ “/,l 0 Not
Is | GetUnique Values | Go To:
SELECT *FROM Cover_Type WHERE
[
|-
Clear | ety | Help | Load... | SEve... |
Query Builder... | |
e —— 0K Cancel

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 Unique Values.

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

50 ft.
i
— | oHGT -]
ODEN
0s3 (-
usi
us2 LI
- | o | ke[
e
> | >=| Andl o
< <
< | <= | QOr | ,i,
o] o | wa]]®
Is | GetUnigue Yalues |GOTo: I
SELECT *FROM Cover_Type WHERE:
I [OHGT >3 ]
[
Clear WVerify Help Load.. | Save.. |
OK | Cancel |

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 and enter OHGT >’3’

Layer Properties il

"General | Source | Selection | Display | Symbelogy | Fields Definition Query | Labels | XCallout | Joins & Relates | Time | HTML Popup |

Query Builder... |

Lt g P P i R O s

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

pordinate swstem as:
(%' this layer's source data
" the data frame

€ thie featire dataset you expart bhie data inka
(ol applies it youlexpatt bo & feature dataset in & gecdatabase)

Cutput Feature class:

ID:'\T EC7112\Maozeharn\Shapefiles\Favorite_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.

6. Click OK when satisfied. arctap X

3 Do v wank ko add the exported data to the map as a layver?
7. ArcMap will ask you... :

Yes Mo |

8. Click Yes.

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

10. 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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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 2014, by Mark Richardson and Christopher Bryant
Notes: ArcMap 10.2.2
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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.
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summarze x|

Summarize creates a new table containing one record for each unique value ofthe
selected field, along with statistics summarizing any of the other fields.

1. Select a field to summarize:

D [ =

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

NENWRVEGD5 -
NENWRVEG_1
NWRUNIT
NWRMAME J
= ACREAGE

L] Minimum

L] Maximum

[ Average

mE» i sum

[l Standard Deviation
[ Variance LI

3. Specify output table:

- ID:RCSP?‘IDD\Moosehorn‘.ﬁnalysiskclass_sum.dbf = |

[T Summerize anthe selected recards anly

About summarizing data ’TI 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:

H
e Layer: |© Forest_Cover =
[~ Only show selectable layers in this list
— Method: ICreate a new selection =
FCODE a]
SAFCLASS
SIZE —
) | STOCKING
SPECIES LI
= | <> | Like | &
X
> | = | And | N
_ 'OVER'
s | | o <
o W'
— | f.-_,l U | — | LET ={ ] LI
Is | GetUnigue Values |Go To: I
SELECT * FROM Forest_Cover WHERE:
STOCKING ="UNDER' ;I
[
Clear | Verify | Help | Load.. | Save.. |
0K I Apply | Close |

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 x|
ERAR AL NG T RS
AREA PERIMETER UHIT | COVTYPE | FCODE | SAFCLASS | SIZE | STOCKING SPECIES ~
3 10597 953125 909212156 |BARING FOREST 18P 19 P UMDER GRAY BIRCHRED MAPL
q07 A71875 240 096967 | BARING|FOREST 19PU 19 P UNDER GRAY BIRCHRED MAPL
758.96875 132 533085 | BARING|FOREST 19PU 19 P UNDER GRAY BIRCHRED MAPL
249.09375 B0.444569 [BARIMNG FOREST 15U 15 ] UNDER RED PINE
1419 640625 215425244 | BARING|FOREST 15kl 15 ] UNDER RED PINE
T02 734375 122 692523 | BARING|FOREST 15hiL 15 ] UNDER RED PINE
S177.71875 437 917865 | BARING|FOREST 165U 16 =1 UNDER ASPEN
39942 BETS 1237 403334 | BARIMNG FOREST 165U 16 =1 UNDER ASPEN
538 546875 93392307 [BARIMNG FOREST 15U 15 ] UNDER RED PINE
37696575 53143475 |BARIMNG FOREST 15kl 15 ] UNDER RED PINE
10290625 374934492 BARIMNG FOREST 15hiL 15 ] UNDER RED PINE
19203575125 595 434093 | BARING|FOREST 165U 16 =1 UNDER ASPEN
45690625 89508519 [BARIMNG FOREST 15ML 15 ] UNDER RED PINE
3620 046875 319511864 | BARING|FOREST 195U 19 5 UNDER GRAY BIRCHRED MAPL
3751.593575 255.791202 | BARING|FOREST 195U 19 = UNDER GRAY BIRCHRED MAPL
144724375 581 3214258 | BARING|FOREST 21l 21 ] UNDER EASTERM WHITE PINE
5148.53125 360027532 | BARING|FOREST 195U 19 =1 UNDER GRAY BIRCHRED MAPL
2205 546875 200934192 | BARING|FOREST 108PL 108 P UNMDER RED MAPLE
1004 328125 163924786 | BARING|FOREST 19PU 19 P UNDER GRAY BIRCHRED MAPL
29292 578125 04 522757 | BARING FOREIST 185U 16 = UNDER ASPEM -
3
= (95 out of 958 Selected)

6.

shown below:

Summarize creates a new table containing one record for each unigue value ofthe
selected field, along with statistics summarizing any of the other fields.

Right-click on the field “Species” and select Summarize. The
Summarize window appears. Fill in the fields to match the ones

Ed

1. Select a field to summarize:

‘[

[SPECIES

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

[

SUBCLASS
WTRREG
MODIFIER
WCODE2

= ACRES
[ Minimum
[ Maximum
[J Average
> © s
[7] Standard Deviation
[ variance

3. Specify outputtable:

H

mlze onthe selecte@
Y y

ID:\CSP?‘IDD\M00sehorn\AnaIysis\Understock_sum.dbﬂ

&

——

About summarizing data | o I

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 Ascending
Sort Descending
Advanced Sorting...

1. Open the UnderStock sum table.

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

& el Calculator...

The statistics information is displayed in a new Calculate Geometry...
window. On the left-hand side is some useful Turn Field OFf
information on the data field, such as total acreage of Freeze/Unfreeze Column
the under stocked tree species for the layer. Onthe |x DeleteFed
right-hand side you have a frequency distribution MultiDelete Fields
histogram. Note that this is simply a display window |7 Propertes..
and no new table or .dbf is created.

Field

Frequency Distribution

Statistics:

Count: 8 3

Minirmurn: 0.545 3 H

bl airnurn; 259,176

Sum: 18505 2

Mean: 114813125 2 H

Standard Deviation: 105.78533 1 |

1
I
LI _’l (IR} 8.7 196.8

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:
x|

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:

— | select features from =]

Target layer(s):

O woodcock_SGS
— woodcock_NL

O Forest_Cover

O Cover_Type

O Mgt_Units

O Habitat_2

O Approved_Boundary
O Maine

[~ Only show selectable layers in this list

Source layer:

| 4

I |© cover_Type
— [¥ Use selected features (721 features selected)

Spatial selection method for target layer feature(s):

[ &pnly a/search distance

[400.000000 Meters =]
About select by location oK | ol I Close |
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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.

8. Moosehorn - ArcMap _ o] x|
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
RAMEQ il e | H- O k@7 BZNMEIT R
D& BB x|[9 o |b- (1112234 i EEER 0y
-
EEEEE
= = MHNWR
E M Gates
|

=] woodcock_NL
-]

=] Inactive_RR

+—

= [ Roads

-1
E O Cover_Type

O
E & Approved_Boundary

]

B|=n LI _I _}I
636228 5002661 Meters v

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.
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11. Close the Selected Attributes of Woodcock NL table.

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.

H

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:

— Iselect features from LI

Target layer(s):

O woodcock_ML

O woodcock_SGS

O Inactive_RR
Cover_Type

— [ Forest_Cover

O Approved_Boundary

O Maine

[~ Only show selectable layers in this list

Source layer:

B [ Mactive_RR =

[~ Use selected features (0 features selected)

Spatial selection method for target layer feature(s):

[~ Apply a search distance

| 1000.000000 [Meters ~]
About select by location oK I Apply | 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.

2. 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:
x|

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:

-Iselect features from LI

Target layer(s):

O woodcock_NL
O woodcock_SGS
O Inactive RR

- Cover_Type

O Forest_Cover

O Approved_Boundary
O Maine

[~ only show selectable layers in this list

Source layer:

[# actve_RR

Kl

[~ Use selected features (0 features selected)

Spatial selection method for target layer feature(s):

— Iare within a distance of the source layer feature LI
[V | apply & search distance
I 1 IKiIUmeters LI
About select by location oK I Apply | Close

3. 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 Tool.

From the Main menu, Go to Geoprocessing>Buffer

Fle Edit View Bookmarks Insert Selection | Geoprogessing | Customize Wind Help

% Intersect

Fill in the Buffer dialogue window so it matches the one shown
below:

_[o]x]

Input Features

| Inactive_RR = |

Qutput Feature Class

| D:\CSP7100%\Moosehorn\Moosehorn.gdb\Biological_Data\IRR_Buff

Distance [value or field]
(& Linear unit

I 1 |Kilometers LI h

(" Field

| -

Side Type (optional)

| FuLL |

End Type (optional)

| RoUND |

Dissolve Type (optional)

[ALL =l

Dissolve Field(s) (optional) =l
OK | Cancel | Environments... | Show Help => |

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 on the next page.
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JRI=IE

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
RaM@tles M- Hin@/BEIUNES TR
NDRE& L@’ x| o|b- 10562 M e
EERECIE
B = MHNWR
E M Approved_Boundary
0
= O Maine
[

= O Basemap
Streets

= = MHNWR_BaringUnit
= O Gates
=]
= O Trais t% N

™

=] Inactive_RR
: o e Mo
{ [
= O Roads = Panng

= IRR_Buff]
O
El b Cover_Type
[}
= O Forest_Cover
[}
E M Approved_Boundary
O
= O Mgt_Units
O

BE|=a A I Ll

636063 5001739 Meters 4

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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Notes:
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Exercise 10: Scale

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

e Define map scale
e Differentiate small scale VS large scale

e Describe the effect of scale on mapped data
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Materials created by: Karen Klinger and Mark Richardson
Revised: August, 2014 by Mark Richardson
Notes: ArcMap 10.2.2
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Section 1- Map Scale

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 (PA, MD, VA, WV, DE)

A. What scale (Representative Fraction or RF) is the States2m
displayed at on the Standard Tool bar?

D& & HE x| 2 > ¢@g E Gl BB e 82

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

dropdown menu in the scale box>Customize This List.

4. Turn on the Hydro2m layer to view the major rivers (hydrography) of
Maryland and Delaware.

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

5. Right-click on the Shepnwi layer and select Zoom To Layer. Please
DO NOT turn on this layer yet.
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10.

C. What scale (RF) is displayed on the Standard Tool
Bar?

D. The black line is the Potomac River and the Maryland State
boundary. Does it line up with the blue line of the Hydro2m layer?

E. Why do you think these layers do not align? Is this a potential
problem?

Turn on the Hyd100k layer.
Right-click Hyd100K>Zoom To Layer

F. How do these streams (light purple) compare with the Hydro2m
layer?

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

. Turn on the Shepnwi layer.

Right-click Shepnwi>Zoom To Layer

H. The Shepnwi layer was developed at a scale of 1:24,000. How
does it compare to the other layers?

Click the Full Extent icon.

e O LY Y Y

|. How do the Shepnwi and Hyd100k layers look from this scale?
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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:

Page 6 of 6 Exercise 10



GIS Introduction CSP7100

2015
U.S. Fish & Wildlife Service

National Conservation Training Center

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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GeoSpatial Data and On-line Services
(Federal Government and Private Sector)
BLM
GeoCommunicator/PLSS: http://www.geocommunicator.gov/GeoComml/Isis _home/home/index.htm

Census Bureau
TIGER data: http://www.census.gov/geo/www/tiger/index.html

EPA
BASINS: http://www.epa.gov/OST/BASINS/
GeoGateway: https://geogateway.epa.gov/geoportal/catalog/main/home.page
Surf your Watershed: http://cfpub.epa.gov/surf/locate/index.cfm

ESRI
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

FWS
Critical Habitat Mapper: http://criticalhabitat.fws.gov/
FWS GIS Data Sets: http://www.fws.gov/gis/data/national/index.html
FWS Lands Mapper (boundaries and parcels): http://gis.fws.doi.net/fwslands_mapper/
Geospatial Services: https://fishnet.fws.doi.net/projects/gisnew/qgisinfo/default.aspx

FGDC
Geospatial Data Clearinghouse: http://www.fgdc.gov/dataandservices
Geospatial Platform: https://www.geoplatform.gov/overview-page

GeoCommunity
The GIS Data Depot:http://www.gisdatadepot.com

NOAA
National Geophysical Data Center (NGDC): http://www.ngdc.noaa.gov/
NOAA Coastal LIDAR Data: www.csc.noaa.gov/ldart

Microsoft
Terraserver: http://www.terraserver.com/

NPS
National Park Service’s GIS Homepage: http://www.nps.gov/gis
Integrated Resource Management Application: https://irma.nps.gov/

State Clearing Houses
University of Maryland:http://lib.quides.umd.edu/content.php?pid=130101&sid=1118011
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GSA
Data.gov: http://www.data.gov/

USGS
Earth Resources Observations and Science Center (EROS): http://eros.usgs.gov/
GAP Analysis: http://gapanalysis.usgs.gov/gaplandcover/data/download/
Historical Topographic Map Explorer: http://historicalmaps.arcgis.com/usgs/
LIDAR: http://lidar.cr.usgs.gov/
Maps, Imagery and Publications: http://www.usgs.gov/pubprod
National Map Viewer and Download Platform: http://viewer.nationalmap.gov/viewer/
NHD: http://nhd.usgs.gov/
MRLC: http://www.mrlc.gov/index.php
The National Map: http://nationalmap.gov/

USDA
Fire Detection: http://activefiremaps.fs.fed.us/gisdata.php
Geospatial Data Gateway: http://datagateway.nrcs.usda.gov/
NRCS: http://www.nrcs.usda.gov/wps/portal/nrcs/site/soils/home/
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USFWS GIS Contacts by Region

Region 1 - David Drescher — Supervisory Geographer, NWRS,
911 NE 11th Avenue, Portland, OR 97232, Voice: (503) 231-6197, Fax: (503) 231-6161

Region 2 - Cinthia Eichhorn (Acting), 500 Gold Avenue, S.W., P.O. Box 1306, Albuquerque, NM
87103, Voice: (505) 248-6421, Fax: (505) 238-1524

Region 3 - Mary Balogh, Division of Conservation Planning, 5600 American Blvd. West, Suite 990;
Bloomington, MN 55437, Voice: (612) 713-5490, Fax: (612) 713-5490

Region 4 - Jason Duke, Science Applications, 446 Neal Street, Cookeville, TN 38501-402, Voice:
(931) 525-4986, Fax: (931) 528-7075

Region 5-BJ Richardson, Science Applications, 300 Westgate Center Drive, Hadley, MA 01035-
9589, Voice: (413) 253-8493,Fax: (413) 253-8353

Region 6 - Linda Moeder, 134 Union Blvd, Suite 300, Lakewood, CO 80228
Voice: (303) 236-4384, Fax: (303) 236-4792

Region 7 - Dawn Magness, (Acting), Kenai National Wildlife Refuge, Soldotna, AK 99669, Voice:
(907) 260-2814

Region 8 - Pat Lineback, 2800 Cottage Way, Suite W-2605,Sacramento, Ca 95825-1846,Voice:
(916) 414-6559,Fax: (916) 414-6713

USFWS GIS Contacts by Program/Office

National GIS Coordinator - Chris Lett, Chair, USFWS GIS Steering Committee, Division of IRTM,
PO Box 25207 - DFC, Denver, CO 80225-0207, Voice: (303) 275-2348 Fax: (303) 275-2318

Chief Cartographer - Ron Salz, NWRS Chief Cartographer, 4401 N. Fairfax Drive, MS 570,
Arlington, VA 22203, Voice: (703) 358-2404

Ecological Services - Mitch Bergeson, Division of Habitat and Resource Conservation, 505
Science Drive, Madison, WI, 53711, Voice: (608) 238-9333 x112

Fisheries - Vacant, U.S. Fish and Wildlife Service, Division of Fisheries and Aquatic Resources
Conservation, 4401 N. Fairfax Drive, MS 570, Arlington, VA 22203, Voice: (703) 358-1883

National Wetlands Inventory - Mitch Bergeson, U.S. Fish and Wildlife Service, National Standards
and Support Team, 505 Science Drive, Madison, WI 53711, Voice: (608) 238-9333 ext 112

Migratory Birds and Joint Ventures - Mark Parr, USFWS - Gulf Coast Joint Venture Office, 700
Cajundome Blvd., Lafayette, LA 70506, Voice: (337) 266-8810 Fax: (337) 266-8800
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National Conservation Training Center - Mark Richardson, 698 Conservation Way,
Shepherdstown, WV 25443, Voice: (304) 876-7470

National Interagency Fire Center - Cameron Tongier, Fire Management Geospatial Coordinator,
3833 South Development Boise, ID 83705 - 5354, Voice: (575) 835-0400

National Wildlife Refuge System - Vacant (Contact Lew Wallis at 703-358-2175 for more
information). 4401 N. Fairfax Drive, MS 570, Arlington, VA 22203, Voice: (703) 358-1887

National Wildlife Refuge System Inventory & Monitoring - Todd Sutherland, USFWS - National
Wildlife Refuge System, Natural Resource Program Center, 1201 Oak Ridge Dr. Suite 320, Fort
Collins, CO 80525, Voice: (970) 266-2926 Fax: (970) 266-2921

Remote Sensing Task Group - Brian Huberty, Regional NWI Coordinator, USFWS Ecological
Services, 5600 American Blvd. West, Bloomington, MN 55437, Voice: (612) 713-5332 Fax: (612)
713-5292

Science Excellence Initiative - Chris Lett (temporary contact), Chair, USFWS GIS Steering
Committee, Division of IRTM, PO Box 25207 - DFC, Denver, CO 80225-0207, Voice: (303) 275-2348
Fax: (303) 275-2318

Wildlife and Sport Fish Restoration Program - Dan Hogan, Branch of Program and
Accomplishment Reporting, 755 Parfet St, Suite 377, Lakewood, CO 80222, Voice: (303) 275-2331

Revised 08/26/2015
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Exercise 11. Creating New Data

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

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: October, 2015 by Mark Richardson
Notes: ArcMap 10.2.2
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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 Mew Shapefile

Feature Type: IF'-::I_I,IgDn j
In the Name section type ~ Spatial Reference ~—_
Habitat. D escription;
nknown Coordinate Systemn ;I

For Feature Type choose
Polygon.

Now you need to assign the
projection and datum
information for your new

. .|
shapefile. &
[ Show Details
CIICk the_ Edlt bUtton to Open [ Coordinates will contain b values, Uzed ta stare route data.
the Spatial Reference ™ Coordinates will contain 2 values. Used to store 30 data.

Properties dialog.

] I Cancel

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 the Add Coordinate System drop down menu. Navigate
to and select any shapefile which appears in
D:\CSP7100\Moosehorn\Shapefiles folder. Click Add.

Spatial Reference Properties x|

XY Coordinate System I

NAD_1983_UTM_Zone_19N S

£ Geographic Coordinate Systems

Clear
£ Projected Coordinate Systeme

£
Look in: IE Shapefiles j 1 | = - | £ b | Bl @5

El|Habitat2.shp [~=]mshbtrn.shp
*rlinactiverr.shp @mshbwd.shp
Ed| maine. shp |E|msh|:uwm.shp
‘Management Units.shp @mshbwcs.shp
=) Mark_test.shp @Testll.shp
= mshbbnd.shp

=) mshbbnd_paly.shp

=) mshbcowv,shp

1= mshbsol.shp

MName: I Management Units.shp
Show of type: IDatasets and Coordinate Systems j —ICE'HIDEI
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8. 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 — MHNWR_BarinUnit.

9. Inthe Table of Contents, right click on your new Habitat layer.
Click on Properties and open the Source 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 (D:\CSP7100\Moosehorn\DOQQ\bardog.sid) in the Table of
Contents. Turn off all the others layers except Habitat, bardoqg 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. Auto-
Hide the Table of Contents

_lolx

File Edt View Bookmarks Insert Selection Geoprocessing Customize Windows Help

RN QI e N-0 KO 7B ZNASS TR

DBES % H@ x |2 > |b- (13000 -Immawa
F £ G- | Nt 4 0 | EE B

=) Not Selectable

@ bardoq.sid

€> Habitat M0
€» Cover Type K MO

| sueguo0 o aicey il

[seumea ajeaig ]| seanqumy [

]

635168 4995064 Meters 4
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5. Add the Editor toolbar to the DataView.

E ditar = Mo | S Ll N Hmh 2 A E A E

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.
x|

This map contains data from more than one database or folder.
Please choose the layer or workspace to edit.

a ?Apprnved_anundary
] "‘?’Cwer_Type
3 “?“Fnrest_(:nver
—
3 % Inactive_RR
3 ?’Mame

3 “-::’woodcockaL
3 “*woodcock_SGS

Source Type

a D:\CSP7100\Moosehorn\Moosehorn.gdb File Geodatabase
¥ ] D:\CSP7100\Moosehorn\Shapefiles Shapefiles / dBase Files
About editing and workspaces oK 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.

Create Features x|
-é; ~ B <Searchs -~ () &N

Habitat

3 |
:-{ Construction Tools
|<3 Palygon
[] Rectangle
O Circle
© Elipss =
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9.

10.

11.

12.

13.

Under the Construction Tools, 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.

=lofx|

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ORI THIHEAE MU A FACIFY R Aol
D@8 LAB X oo s -leon  FFEFEEDIRE
: Editor~| » "u ."fJ' SN/ 2 |EREE

uog Jo aiqel [il

[ saimea sjeain Q] sainguny (11|

|enﬂ > = _l : _}I

Length: 599.716 m, Direction: 94.34 635386 4995770 Meters A

To start digitizing, Manually single click on the upper road
intersection to activate the tool. Continue clicking or adding vertices
(green squares) around the entire perimeter of the road.

When you return to the starting point at the top road intersection
Double Click the left mouse button. 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”

Activate the Cut Polygons Tool on the Editor Tool Bar
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eoto- [[w M |~ o 4 IS M b )< R BB E

=lolx|

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

QAMQIEEIe» | H-D N0/ BZINSSERE

DREES B8 x| o|b-|[r80 [ EEEE D

i Edtor~| » P |[Z] 7 A1~ 3 | N N[ 2 2 BRI B g

s ; ‘ B[]

g 5

@ g

3 g

o)

2 9

@ 8
T
m
@
5
[
v

IB\en —‘J -J —’J

Length: 1.693 m, Direction: 0.0000, 635416 4995440 Meters

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.
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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.

_lolx

Fle Edt View Bookmarks Insert Selection Geoprocessing Customize Windows Help
RANQIAkEl |« R-0 (K@ 7B ZINADS TR

DpE& L @38 x| 9 oD -[[1:8000 M EFEEE il
{ Editor~ [W] % |~ & 4= 3| S eth £ 2 |BA B 2
Bl 5
@ o
Q &
o (8
g =
w 4 g
_||®
=
(0]
[Y)
=
:

aen Kl : T : L]

635352 4995801 Meters 4

17. 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?

@J -PLEASE STOP 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 (.xls)
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 .xls 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.

x

A table containing X and ¥ coordinate data can be added to the
map as a layer

CWmap or browse for another table:

Survey_Locations =
— Specify the fields for the X, ¥ and Z coordinates: ————

* Field: IX_COORD

|4

x|
Y Field: I\r_cooa[] LI
x|

Z Field: |<:N|:|r|e:>

—Coordinate System of Input Coordinates

Description:

Projected Coordinate System: ;I
Mame: MAD_1983_UTM_Zone_19N

Geographic Coordinate System:
MName: GCS_Morth_American_1983

Kl

[~ Show Details

[¥ warn me if the resulting layer will have restricted
functionality

About adding XY data oK | 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.

_lox]

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
QA x5« M- KO 7B 2N ERE

D@8 +aRx|oc&- [0 FHEEDSDR

i Editor-| b M|/ o Al 3| S eh A 2 |E A B S

sjuajuog Jo alqel fil

[saimea ajeaio @ senquny [

la\en _‘J ; - _' _}]

635635 4995961 Meters

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 EE3 |
Expork: I.ﬁ.ll features j

Ilse the same coordinake system as:
% this laver's source data

" the data frame

£ the featire dabaset vou|export the daba inta
(ol AEElEsI e expart ba & feature dataset in & gead shalase)

Cukput Feature class:

DeACS PP 00N oozehomShapefilezhSurvey_locations. shp

Ik I Zancel

13. ArcMap will ask you...

arcvap X

L ] "_u., Do wiou wank to add the exported data to the map as a layer?
L

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 in the Create Features

window.

2. An Organize Feature Template window will open with the Habitat file
you created in the left column. Highlight Habitat and then click on

New Template.

Create Features

EM

IEFOonstrucﬁon Tools

Select a template.

vw

- 4 Organize Feature Templates x|
& ( &l New Template ) [ElCopy % Delete ~ <7 Tags [ Properties
There are no templates to show.
LT | There are no templates to show.
@ Habitat

STV Y NP

3. The Create New Templetes Wizard Window will open. Click the
Select Visible Layers button > Finish

Create New Templates Wizard

Select the lavers you want to create kemplates For:

2|x

Select Visble Layers 1)

Select: All
Clzar Al

< Back | et =€ | Finish I Dancel |

g

4. Close the Organize Feature Templates window.
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5. Click on Habitat in the Create Features Window. Notice how the
Construction tools appear once you click on the feature.

Create Features

E - <Search=

Habitat

Habitat

EI

EfConstrucﬁon Tools

|Q Polygon

[] Rectangle

O Circle

O Elipse

¢~ Freehand

7] Auto Complete Pobygon
| Auto Complete Freehand

The polygon under the Create Features table will not appear if the
editor session was still running when you created a new (habitat)
polygon feature in ArcCatalog. Be sure to stop editing before you
create any new shape files.
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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: August, 2014, Mark Richardson
Notes: ArcMap 10.2.2
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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.

o R B E X

FID | Shape* | Id Habitat

hddFed G|
Nare: |Habitat
I [Test =l
~ Field Properties
Length | 20| |
ITI Cancel

Palygon

Palygon

Palygon

RN SY R =]
ololo|lolo

Palygon

Palygon

4 A

Habitat

1 Kl E [0 aut of 5 Selected)

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.

starteaiing x|

This map contains data from more than one database or folder.
Please choose the layer or workspace to edit.

(3 9 Approved_Boundary

139 Cover_Type

a3 "‘?’Forest_cwer

— |
3 “" Inactive_RR

(W'} °‘?‘Mame

13 “¥woodcock_NL

|3 “*'woodcock_SGS

Source Type
3 D:\CSP7100\MoosehorniMoosehorn.gdb File Geodatabase

— W] D:\CSP7100\Moosehorn\Shapefiles Shapefiles / dBase Files

About editing and workspaces 0K I Cancel

7. Onthe Editor Toolbar, select the Edit Tool.

Editer { | & A S NUch 2 Al BN 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

ERE M-

FID Shape* | Id Habitat
Folygon 0 |Hakitzt_1|
Palygon ]
Palygon ]
0
0

Palygon
Palygon

Wk = O

4 A 1k M |utu:uf55&|ected]

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:

Editor ~ III ~,

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 Customize>Toolbars>XTools Pro.

2. From the XTools Pro toolbar click on the XTools Pro down arrow
button and select Table Operations >Calculate Geometry

Calculate Geometry 2] x|
" Input layer  Parameters
L 2l Fobiat ]| | Length
IT| Use selected features Field name: :ngth
0/1 features selected IF'Ianal' j

Coordinate System

¥ Perimet
[NAD_1983_UTM_Zone_19N @| SAmEEr
Field name: enmeter

LInits (onlv for Linknown Coordinate Svstem)

IMeter (coordinate system defined) LI ™ Area

Field name: 'ea

 Output Coordinate System

I il@l v Acres

Field name: cres

 Output units
ICentimeters LI ¥ Hectares

Field name: ectares

Help | OK Cancel

3. Under Input layer choose Habitat.

Note: the dialog shows the projection for the selected layer.
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4. Inthe right column check Perimeter, Area, Acres, and Hectares.
Note: you have the option of changing the Field name if you wish.

5. Click OK.

6. In the Habitat attribute table view the additional fields XTools
added.

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

v'TIP: You can also calculate area using the Calculate Geometry feature
in any attribute table in ArcMap. 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

x|
~Parser
—> |~ VBSaipt " Python
Fields: Type: Functions:
|
FID ¥ Number gg-s.[[ ;]
Shape ) Cos( )
d {” String Exp ()
Habitat " Date Fixe ()
Perimeter {E; [( ))
Area sin( )
Acres Sqr ()
I | ectares e ()
[~ show Codeblock =
| /| & | + | - | = |
Habitat = J
I | ectares] “0.01] Bl
About calculating fields Clear | Load... | Save... |

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 E el x

FID Shape * Id Habitat Perimeter Area Acres Hectares Sq_KM Source \
0 [Polygon 0 |Hakitat_1 530262296 | 17327.380745 4281813 1732788 | 0.017378 |Bob Biologist
1 [Polygon 0 |Hahitat_2 596551236 | 17511 B47EE 4 401354 1781165 | 0.017312 |Bob Biologizt
2 [Palygon 0 |Hakitat_3 1550081469 | BY515.227759 16683376 6.751523 | 0.067X 5 |Bok Biologist
3 3 |Palygon 0 Hahitat_4 3485249717 126936960045 31366783 | 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.

.Generall Sourcel Selectionl D\splayl Symboloﬁnition Queryl Labelsl XCaIIoutl Joins &Relates' Time | HTML F’opup'
B El| 1 - 4 - | optons -

Choose which fields will be visible | B Appearance
Oro Alias Wood lot
Highlight i

Read-Only No

[] perimeter B Field Details

Habitat Data Type T

Area Length 50
Name Habitat

Acres

Hectares Allow NULL Values No

Alias
Descriptive name for the field

QK 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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Notes:
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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 afile 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.

S EHE
Locatian: IE Moosehorn ) j
- A Mame | Type
E Analysiz EX.B.uls Excel File
£ Logos | Moosehom, gdb File Gendatabaze
=l 5 Moosehom W] 1 e File Geodatabase.gdb File Geodatabaze
£ Analysis o Analysis Folder
£ poaa EIpoon Falder
E3 Shapefiles E Shapefiles Folder
| Moosehom.gdb QJMDDSBth.de ap Document
[_# Mew File Geodatabas ﬂHabitat.png Raster Dataset
Ex.B.xlz Ex.B.xlz. wrl =ML Document

Ex. 6. sl sl
] Habitat. prg
@ Mooseharm mid

£ Seale
£ usa e
L3 Pw'S.mdb
@] Moosehomn?2. mxd
& Folder Commections -
4] | _vl_I 1] | I
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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.

Note, NAD_ 1983 UTM_Zone 19N
is automatically selected within the
Favorites folders since this was
previously created in Exercise 1.

Alternatively, you could click on the
Add Coordinate System pull down
menu, select Import and navigate
to shapefile or an existing Feature
Dataset with a Geodatabase.

4. Accept the defaults for the Z
coordinates and XY tolerance then
click on Finish to create the new
feature dataset.

Notice how the Biology feature
dataset appears in the contents
window of ArcCatalog.

New Feature Dataset 2|
Meme: |Biology
< Back (I Mext = I\ Cancel
AN /
SN———"
New Feature Dataset x|

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 to a two-dimensional linear system.

|G-y

NAD_1983_UTM_Zone_19N
[ Greesaph pordinate Sagks
E3 Projected Coordinate Systems

Current coordinate system:

NAD_1983_UTM_Zone_19N -
WKID: 26919 Authority: EPSG

Projection: Transverse_Mercator
False_Easting: 500000.0
False_Morthing: 0.0
Central_Meridian: -69.0
Scale_Factor: 0.9996
Latitude_Of_Origin: 0.0

Linear Unit: Meter (1.0)

-l

< Back (I Mext = I ) Cancel I

AN pd

N~S~——
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5. Repeat steps 1- 4 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.

6. When finished your Contents window in ArcCatalog should look like
the one below:

C-o ooty 3 E e %
Location: I-j Baring_lInit.odb j

£ Analysis ]| Mame | Type |
£ ooan ﬁ Binlogy File Geodatabaze Feature D atazet
£ Shapefiles ﬁ Cadraztral File Geodatabaze Feature Datazet
=l aring_ldnit.gdb @ Tranzportation File Geodatabase Feature D atazet
[ Biclogy
ﬁ Cadrastral
ﬁ Transporkation
-.E} Mooszehorn.gdbh
B F.xlz
Ex. 6. sl 1
#3 Habitat. prg
@ Moosehorn. mxd
£ Scale
£ Usa
L3 FwS.mdb
2| Moosehom2 mxd
5 Faolder Connections

B Toolboxes ;l

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 ON TO 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 M=l

Inpuk Features

[0:CSP71004M ansehamtShapefiles\Habitat.shp Rd ﬂ
=
=l

Oukpuk Location

| CnY23PT 1004 MaosehornhBaring_Unit, gdbt Biolagy

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 | Envirnnments...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.

21|

New Feature Class
Field Mame Data Type lﬂ
OBJECTID Ohbject 1D
_amamany
Mame ) C Text )
— T —
Click any field to zee itz properties.
r~ Field Properties
Aliaz
Alloey PULL values Yes
[t ottt
Length 25 )
— —
Impart....

To add a new field, type the nams inta an empty row in the Field Name column, 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.
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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 Approved_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:

JT ArcCatalog - D:\CSP7100\Moosehorn\Baring_Unit.gdb - IEI Iil
File Edit Wew Go Geoprocessing Customize Windows Help
tlerm AR x HEEHQEFRED Fyiaafio «» 0 §
D MCSP7100MMoosehom\Baring Unit.gdb| j P
ENESRRY
Catalog Tree Contents | Preview I Description I
El £ Mooseharn ;I — [ Type
[+
g Egdwp ﬁﬁiolngy File Geodatabase Fe
£ sh QQﬁ| ﬁ(}adash’al File Geodatabase Fe
apeties ﬁTranspnrtah’on File Geodatabase Fe

=l |3 Baring_Unit.gdb
=l 'ﬁ Biology
[E Habitat
= Survey_locations
E=l 'ﬁ Cadastral
=] Approved_Boundary
I@ Maine
E=l 'ﬁ Transportation
=) Parking_Lots
=L Moosehorn.gdb
'ﬁ Biological_Data

-
1 | 3

File Geodatabaze selected

Quiz 1: What are attribute domains and subtypes and why

would you want to use them?
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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
e Use Metadata to answer questions about the data

e Generate Metadata using the EME (EPA Metadata Editor)
editor.

e Change the default settings within EME

e Convert FGDC to ArcGIS metadata
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Materials created by: Todd Sutherland, Mark Richardson, and Karen Klinger
Revised: November, 2014 by Mark Richardson
Notes: ArcMap 10.2.2, EME 3.2
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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.

2.

If you have not already, close out your ArcMap session.

Open ArcCatalog 10.2.2, Navigate to D:\CSP7100\Moosehorn\
Moosehorn.gdb\Landcover feature dataset and select the
Cover_Type feature class.

From the Customize menu, select ArcCatalog Options> Metadata

In the 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 2] x|
"General | File Types | Contents | Connediblesl Raster | CAD |

—Metadata Style

The style determines how metadata is viewed, exported, and

validated, and which pages appear when editing metadata.

|FeDC cspaM Metadata

Metadata Updates

An item's intrinsic properties such as its name or number of features
can be updated automatically in the metadata.

V¥ Automatifally update when metadata is viewed.

—Metadata Upgrade Motification

The internal storage format for metadata has changed. You can see
FGDC-formatted metadata in the display as read-only information, but
this content must be upgraded before it is available for editing.

[ show metadata upgrade prompt.

About managing FGOC metadata

ok | Cancel Apply |
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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:AC5P7100AMoosehorn\Moosehorn gdbil andcover\Cover_Type

File Edit “iew Go Geoprocessing Customize ‘Windows  Help

& B QRSO I @ N0 «2 0 g
Location; ID:'\CSF’?'I 00%Moozehomn'h oozehomn, gdbhLandcoverhCover_Tupe j -]
BEEE
Eontentsl Previe@ DESCliDtiDHI )
= £ D:ACSP7I00 =]
£ FinalProject 0ct2011 & Print | ¢ Edit | & Upgrade | Validate [ Import
g t'dar was acquired during the spring and early summer at a scale of N
ngos 1"=10007 (1:12,000). Sewall's photointerpreter conducted
&1 £ Moassham fieldwork in conjunction with NatureServe and FWS staff to
& DDQQ. identify signature and establish what would be classified.
EJ Shapefiles Fieldwork was limited due to budgetary constraints, but all but
El L3 Moosehamn.gdb the island refuges were visited - four by Sewall with NatureServe
7 Biolagical Data and/or USFW staff accompanying, and the remainder by
[0 Cadastral MNatureServe and USFW staff only, who provided detailed
[ Hydralogy feedback to Sewall in the form of annotated maps and GIS data.
=l T8 Landeaws For the island refuges, NatureServe and USFW staff provided
|El) Cower_Type data and suggested NVC classes. This shapefile contains the
& Forest Cous interpeted attributes and has been "crosswalked" with NVC codes
[ED) Habitat (up to 3 per polygon).
0 Sails
[ Transportation Credits ) o
& DRG There are no credits for this item.
Survey Locations
E' Bomls Use limitations
EX.6 uls sl None known
B Habitat. prig
Q] Moosehor.msd ArcGIS Metadata ¥
£ Scale
B3 usa |
3 Fw'S.mdb - FGDC Metadata (read-only) ¥ (I
T o i

6. Navigate down to the Entities and Attributes section.

A. What are the attribute definition sources?

Page 4 of 16 Exercise 14



GIS Introduction — CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

7. Click on the Identification tab.

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?

0. 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?
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I. Who should you contact for questions about the data?

@ -PLEASE STOP HERE BEFORE GOING ON TO THE NEXT SECTION- @
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Section 2 - Activating and Synchronizing the EME Toolbar

What is EME? EME is an ArcCatalog extension developed by the EPA,
designed to simplify and expedite the development of geospatial
metadata. The extension can be installed as a standalone application or
used as a Toolbar within ArcCatalog. EME comes as standard software
within FWS ArcGIS installation packet and is the recommended
(preferred) editor for generating metadata.

Note, detailed step by step instructions on how to install and configure
the EME Toolbar are available on the Geospatial Service SharePoint
site and also available (.pdf) at the NCTC Course Resources Web site.

1. In the ArcCatalog tree, select/highlight the Habitat feature class
under the Biology Feature Data Set.

2. Click on the Description Tab.

3. Right click on the top of the ArcCatalog Window and select the EPA
Metadata Toolbar.

Manage metadata
synchronizers including EPA
Synchronizer

Manage metadata
synchronizers including EPA
Synchronizer

To see the individual descriptions/functions — move/hover the mouse
pointer over the buttons

4. Click on the Manage Metadata Synchronization button and the
Select Synchronizers tab> FGDC CSDGM

ﬁ Manage Metadata Synchroniza - |I:I |i|
Select Synchronizers DEPA Sync Settings |

Selectwhich synchronizers to apply to your metadata
records

v FGDC CSDGM
[1 EPA Synchronizer

Page 7 of 16 Exercise 14



GIS Introduction — CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

5. Click on the EPA Sync Settings and check all the settings shown
below:

ﬁ Manage Metadata Synchronization — |EI |i|
Select Synchronizers (EPA Sync Settings )

Selectwhat metadata information to update
automatically using the EPA synchronzer
IV Attributes ¥ Coordinate System
¥ Online Linkage v Spatial Extent
¥ Remove ESRI tags

¥ Retain PublishedDoclD

Help Ok Cancel

6. Click OK .

7. Click on the Synchronize button on the EME Toolbar .

[EPA Metadata Toolbar ~ X|
EFE OOVATE N | Metadata x|

,6 You are about to synchronize metadata for 1 object(s). This may
¥ overwrite existing information. Proceed?

oK | cancel |

8. Click OK. You are directing EME to work (sync) with the Feature
Class you have selected in ArcCatalog.
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Section 3 - Using the EPA Metadata Editor

[cop Metadata Toolbar ~ X

Click on the Editor button (

DAY YAERY

Click on the Basic Data Set Information Tab.

Fill in all the Mandatory fields (Yellow), Keywords (Place) and

Contact fields. Use the pull down arrows or click on the “D” (default)
buttons to complete the fields as shown below:

idinfo_ptcontac / Panel26 [ X: 11 - Y: 25

Fle Edt Took Hep

( Basic Data Set Information

=101 x|

ality, Coordinate System, and Attribute Information | Distribution & Metadata Information |

* Qrigin: |U.5. Fish and Wildlfe Service

~ Bounding Box

|N: E: 5: W: (from metadata record)

* Title: |Habrtat

Publisher

* N: [45.104684 =g [67.278616

ﬂﬂ_

* Pyblished by: |U.S. Fish and Wildlfe Service

—_—
—_—

* Published at: INCTC

7| *Date: [20141125 today

*5: [45.006135 = w: [67.284901

~ Keywords

ISO |EPA | USFWS GIS Thesaurus Place |

!

Oniine Linkage

=
=l o |v
=l o |v

=x Primary Linkage: |

## Secondary Linkage: I

Kansas
Kentucky
Louisiana

Maryland J

Massachusetts

[

— Description
Polygon layer (Habitat) located at Moosehorn National Widlfe Refuge :I
' * Abstract:
Polygon file created during the GIS Introduction course. This layer was =
= purpose: | generated to demonstrate how to manualy digitize polygons using the Edit
tools available within ArcMap 10.2.2. -

Supplemental Info:

Mexico
Michigan
Minnesota
Mississippi
Missouri

Help

_o |~

 Data Set Constraints

* AcCcess: |N0ne.

= 2|

¥

— Time Period
* Date of Data Set

* Use: IArthough these data and information havej D

|No Confidentiality

Single Date OR  Multi Dates: Date1, Date2,
OR Range of dates: Date - Date2

# Progress of data: IIn work

IGround condition

# Data currency:
today | * Update frequency: |A5 needed

|20141125

|L|‘_|LL°'_

- Contact
' Primary Person

& Primary Organization

* Security ﬂ D
D

Classification:

'Your work station address

YELLOW * mandatory

GREEN *# mandatory if applicable BLUE optional

Click on text to link to
element description

Save | Save & Close | Cancel |

The Description fields can be completed by cutting and pasting the
Abstract and Purpose from a Word document located at
D:/Moosehorn/Metadata/ CSP7100Metadata_temp.docx

The Bounding box coordinates are also cut and pasted from the
description view under Extent in ArcCatalog.
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4. Click on the Save button when complete.

Note, the Bounding box coordinate must be filled first or the
Coordinates System Information fields will not be activated (grayed
out) in the next tab.

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.
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Section 4 - Changing the Default values using Access

Most all the defaults fields within EME can be changed or updated to reflect
your specific work station information or individual project details. Once
changed, the fields will become the defaults and you have created a
template for your office. Note, you must go through the EME
toolbar/program to change default settings.

1. Goto Tools >Open Database

MenuStripl / EditorForm / X: 7 -¥: 5

JaTE |

Fle Edt | Tools | Help
Configure Validation » ; .
Basic Data Set X ) and Aftribute Information | Distribution & Metadata Information |
Configure Validation Results — »
| Quality | Validate Metadata Coordinate System Information
= Inteqril View Metadata XML D G
= .
Open Database } J > Projection: I j & |
p -
= Comple Refresh From Database e * Projection Name: I ﬂ
Horizonty Remove ESRI Tags .
units: | ¥ Datum: -
* Report Uninstall EPA Stylesheets j D | I J
* Resolution: X I j Y: I
** Value: (m) *% Test used: | Entity and Attribute Information

2. In the Tables window of Access, slide down and click on the

Contact_Information table icon.

3. In the 3rd record, under Contact Information, change all the fields so
it reflects your work station or project contact information.

All Access Objects ) «

j 3b_DistributionLiability ‘j(umad e

address1 - |address « city
4401 N. Fairfax Drive Room 622 Arlington
755 Parfet Street Denver
698 Conservation Way Shepherdstown

j 3¢_MetadataStandard

] Contact Information

E conv

GM_El

*

- |stal - postal cntvoice

- | cntfax - cntemail = | = |defau -

VA 22203 (703) 358-2404 COWG@fws.gov O
cO 80215 (303) 275-2348 fwsgis@fws.gov ]
WV 26433 (304) B76-7470 bob_biologist@fws. gov

4. Be sure, to check the default box on the far right.

5. When finished go up to File>Save and close out Access.

6. Go back up to Tools (EME)>Refresh from Database.
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Section 5 - Using the EPA Metadata Editor, Continued...

1. Click on the Quality, Coordinate System and Attribute Information

tab.

2. Fill'in all the Mandatory fields (Yellow), and the Entity and Attribute
Information fields (Detailed). Where applicable, use the pull down
arrows or click on the “D” (default) buttons to complete the fields as

shown

below:

Panel14 [ GroupBox12 [ X: 8 - Y: 22

Fle Edit Tools

Help

=10 x|

Basic Data Set Information Quality, Coordinate System, and Attribute Information | Distribution & Metadata Information |

Quality
= Integrity Tests:

= Completeness of Data: |Features represented have not been tested for cc j D

Horizontal Positional Accuracy

Horizontal
|Te5t5 for integrity have not been performed. D

— Coordinate System Information

* UTM Zone:

* Report: [Data

were collected using methods that have unknown accuracyj D

* Units:  |meters vl * Datum: |North American Datum of lgj

* Resolufion: X: |0.00001 ﬂﬁ 0.00001

R * Projection: IUmversaITransverse Mercator j D _
[

|uTM Zone 19

Defnicon Source <

=] |ncc =]

Definition Source

x| [ncrc =l

Edit
#* Processing Steps: 1 processing step found. Lineage
(* only 1 processing step required)

Definition |ted areas within MHNWR, labeled Habitat_1...Habitat4

**¥ Value: I (m) =x Test used: — Entity and Attribute Information

Vertical Positional Accuracy Overview Detaiedl
Entity Information

e tabel_t] |
[Habitat
Definition |
Attribute Information
Label +| =
Habitat

** Value: I (m)  ®x Test used: I

Lineage

=% Source Information: No sources found. \ Domain Information

) 'Range| Codmet' Enumerated Unrepresentable |

S |

element description

T —
~ Spatial Data Organization Information
== Direct Spatial Reference: I -] Edit Object Info | b |
** Indirect Spatial Reference: I
YELLOW * mandatory GREEN *#* mandatory if applicable BLUE optional Click on text to nk to Save Save & Close Cancel

3. Click on the Edit Lineage button.

Again, the Processing Steps can be completed by cutting and
pasting the text within the Word document located at
D:/Moosehorn/Metadata/ CSP7100Metadata_temp.docx

* Processing Steps (* only 1 processing step reguired) lI ;I
Date Description Contact
11/24/2014 A new Polygon Shape file was created in ArcCatalog located in the D:/ Mooseh...

Your work station address /

The Moosehorn CIR DOQQ was displayed as a background for digitizing.

A MNWR road layer was added and used to identify the outside boundary of a...

Area, perimeter, acres and hectares attribute table fields were added using th...

The shape file (Habitat) was imported into the Baring_Unit Geodatabase asa ...
m" 'ﬁﬁ# 4
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4. Click on the Distribution and Metadata tab.

5. Fill'in all the Mandatory fields (Yellow). Use the pull down arrows or
click on the “D” (default) buttons to complete the fields as shown

below:

metainfo_metstdv / Panel21 / X: 148 - Y: 54

Fle Edit Tools Help

r~ Distribution Information
* Distribution Contact

q © Primary Person % Primary Organization

|Your work station address ﬂ D |
Data Resource Type

* Type of gata set? [Offline Data x| o |

* Distribution Liability D |

Although these data and information have been processed successfully on a
computer system at the U.S. Fish and Wildife Service, USFWS, no warranty
expressed or implied is made regarding the accuracy or utiity of the data
and information on any other system or for general or scientffic purposes,
nor shall the act of distribution constitute any such warranty. Inherent in
any data set used to develop graphical representations are imitations of

=10 x|

Basic Data Set Information | Quality, Coordinate System, and Attribute Information Distribution & Metadata Information |

—Metadata Information

* Metadata Date: 20141125 today
* Metadata Future Review Date: |20181125 4 yrs |

|Y0ur work station address ﬂ D

Metadata Standard
* Standard Name: |FGDC Content Standard for Digital Geospatial Metadata

* Standard Version: |FGDC-STD—UDI-1998 D

M gt mma g BN e g

Notice how the Distribution Contact and the Metadata Contact
fields show your workstation address as a drop down option. If your
changes do not show, then your defaults setting in Access were not
saved or the database was not refreshed.

6. When you complete filling all the Mandatory fields click on Save &

Close.

* Metadata Contact
' Primary Person & Primary Organization h

7
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Section 6 - Upgrading Metadata to the ArcGIS Format

As the name implies, EME is an editor and not necessarily the best tool to
view/read metadata in ArcGIS. The ArcGIS format supported in ArcCatalog
Is much better suited for that task. Here’s how to convert FGDC to ArcGIS.

1. In the ArcCatalog Tree highlight/select the Habitat feature class you
just updated with EME.

2. Open the Search Window and enter Upgrade Metadata in the
search box.

3. Click on the Upgrade Metadata (Conversion) Tool

4 = ‘@ e ‘J * |Local Search ﬂ

ALL Maps Data Tools Images

|Upgrade| Metadata Q
Any Extent -

Search returned 3 items « Sort By «
"r\ Synchronize Metadata (Conversion) (Tool)

Automatically updates an ArcGIS item's metadata with the current properties o...
toolboxes\system toolboxes\conversion tools.tbx\metadata'\synchronize metad...

ﬁ)ﬂ Export Metadata (Conversion) (Tool)
Updates metadata to contain the most current properties of the ArcGIS item b...
toolboxes\system toolboxes\conversion tools.tbx\metadata\export metadata

—EDE Upgrade Metadata (Conversion) (Toal)

Updates an ArcGIS item's metadata or a stand-alone XML file to the current Ar...
toolboxes\system toolboxes\conversion tools.tbx\metadata‘\upgrade metadata

N e R sy

4. In the Source Metadata box, navigate to the Habitat feature class and
select FGDC_To_ARCGIS as the Upgrade Type.

=*" Upgrade Metadata — O] x|
Source Metadata
I D:\CSP7100\Moosehorn\Baring_Unit.gdb'\Biology\Habitat [,‘—_'n';l
=l
=l
oK I Cancel Environments... | Show Help == |
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5. Click OK. Another Upgrade Metadata window will appear showing
the progress of the update.

Upgrade Metadata

Completed Close

<< Details

[~ Close this dialog when completed successfully

| \_IL

2014

Succeeded at Tue Nov 25 14:35:08

2014 (Elapsed Time: 0.00 seconds)
Succeeded at Tue Nov 25 14:35:08
2014 (Elapsed Time: 15.09% seconds)

N

ArcCatalog will automatically jump to the parent Feature Dataset. In
this case, it's Biology within the Baring_Unit Geodatabase.

6. Select the Habitat feature class. Use the scroll bar on the right to
see what categories have been through the conversion.

Contemsl Preview Description |

=u Print |t Edit |4 Validste |49 Export [ Import

Habitat

File Geodatabase Feature Class

Th nai

3 —C
. =
o 3
- o

Availab

(]

Tags
Maine

Summar?(
Polygon file created during the GIS Introduction course. This layer was generated to

demonstrate how to manually digitize polygons using the Edit tools available within
ArcMap 10.2.2.

Description
Polygon layer (Habitat) located at Moosehorn National Wildlife Refuge

Credits

here are no credits for this item.

Use limitations
Although these data and information have been processed successfully on a computer

system at the U.S. Fish and Wildlife Service, USFWS, no warranty expressed or implied
is made regarding the accuracy or utility of the data and information on any other
system or for general or scientific purposes, nor shall the act of distribution constitute

any such warranty. Inherent in any data set used to develop graphical represea;g;ions
Congratulations! You just upgraded metadata for the Moosehorn
habitat layer.
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Notes:
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Discussion/Lecture: More than Pretty Maps

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

e Describe and apply key principles of effective map design
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Materials created by: PowerPoints originally created by Frank Kenney. Maodifications by Mark
Richardson, Chris Bryant and Kurt Snider

Revised: March 2014 by Mark Richardson and Kurt Snider

Notes: ArcMap 10.1
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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.
Yiew
1. Openthe Moosehorn_Layout.mxd and Layout View) |
activate the Baring_Unit data frame. : b
R eportz 3
2. Check/draw the Cover_Type and the Seroll Bars
Approved Boundary layers. Status Bar
Rulers
3. Right-click on the Cover_Type in the Table of Guides

Contents and select Zoom to Layer. Giid

[rata Frame Properties. ..

Note — Zoom to Layer zooms out to the whole Refresh F5

Refuge, including the Edmunds Unit.

FPausze Drawing F3

S i= ik @ E

Pauze Labeling

E

Go to View> Layout View

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.

Ensure the Layout , Graphics and Draw 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.

% Moosehor—_* ayout.mxd - ArcMap - ArcInfo = |I:||£|
Bookmarks Insert Selection Geoprocessing Customize  Windows Help
e/ 3B x| 9 > &-||7.35200 il ERE B P82 g
QAMQ Il e» - ONO B ILNBR TRy
Table Of Contents I n |1 ] |2 ] |3 ] |4 ] |5 ] |6 ] |? ] |3i ﬂ
e 8|
El &F Baring_Unit -
El [ Approved_Boundary & B —
o 3 A —= :
# [ Cover_Type = : -
5 £ State of Maine E AN B D
Maine_counties o N . ) . o .
=] Maine_Boundary
o E
=4
V| I T A, . T . T - - oL T
=
E N
L bbb RS i LR
=
b
R S
- =
< [ag oA ] |
imawim'm@@|m' |]l@) Aval e =B 1 Q|£'5"'£'L'B

737977.707 5195235.884 Meters 3.32 9.37Inches /il

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: |ﬁuifw9nctc-prt.fws.doi.net\,PR-NCTc 2341w LIS200 j Properties. .. |

Status: Ready
Type: HP Laserlet 5200 PCL &
Where: PR-NCTC 2341 LIS 51

Comments:  PR-NCTC 2341 L15200

—Paper
Size: ILettej j l:i Printer Paper

Source: I Aukomatically Select j .| Printer Margins
Orientation: ¥ Portrait " Landscape l:l P (PR Leyas)
Sample Map Elements
age Size
( W Ude Prirker Paper Setkings
~Tage per- -
Page Size that will be used is equal ko Prinker Paper Size
Width: [&.5 [inches =l
Height: [11 [Inches =l
Orientation: {% Portrait {7 Landscape
¥ Shbw Printer Margins an Layo@ale Map Elements propartionally 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_Layout.mxd - ArcMap - ArcInfo - IEI Iil
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DR ESI BB x| 9 o|b- [[750m HEEEE0 &
RAVQIEe» E- TR 7 BEIZ ML TR
Bl B o B o D B 2
3CE| 3
El & Baring_Unit
= Approved_Boundary i m
(m] 3 &3
Cover_Type =
El = state of Maine 1 i
Maine_counties o @
=] Maine_Boundary
O 3 ®
& ]
3
r—~ Ty
=
E ]
=
E i
2
=
bt
B
= =l
ale| ey I =
Drawing - (K] & O~ A- X Biim DM SE & STl @S 0|20
9.28 5.84Inches /d

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.

Page 6 of 23 Exercise 15



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

2015
National Conservation Training Center

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

20 x]

General | D ata Frame | Coordinate System Illurnifgtion I Grids I
Feature Cache I Annatation Groups I Estent Indicator: Frame Size and Position

~ Backaground

B
I =) [Eacr,

Efie D_,;‘ pte Y:I D_,::' pis Houndingl U_IQZ

~ Drop Shado

| - (5] ‘vl

ffsst 15_:| pte e '15_:| P Houndingl D_,::'z

™ 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.

* X

GRS RN | B2 E:ra

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 |
IS0 [&4) Page Sizes | Noith American [4NS1) Page Sizes(_Traditional Layouts | hdusty | USa | wior 4 | »]

Lo bea ok b s b e ;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 to match the numbers = New Layout

shown on the new layout.

( 1 Moozehorn MWH
2 State of Maine

feyve U I Mowve Down |/

< 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 ONTO 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.
.
4. Click on the Change Symbol o xl
button. This opens the Symbol Tt | izeand Postion |
Selector window. Change the Tet
font Size tO 24 Maoaosehom Mational Wildife Refuge ;I
5. Click OK in the Symbol Selector
window.
[~
6. Click OK again in the Properties Fort: ~[Anal 7350 % = % %
:‘I(\;IPS(())[\;\:' ml\;OpW yOU have a tltle Angle: ID.DI} _Ij Character Spacing: ID.DI} _Ij
Leading: 0.00 _I
7. Click outside the virtual page or Moot formating o Crongo Sbel.. |
layout area to unselect the text. ——
ok | cancel | opy |

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*lilf:} 'E [\ A<

I,G].-’-‘-.rial Enﬁﬂﬂfﬂi'@"ﬂ';'

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: NADS83

“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.

Tools - X

QANQ L« - T
Q/ FE = M2 S B
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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.

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 way to face the
map. When using ESRI templates a North Arrow and scale bar are
automatically inserted into the layout. In this section, we will be deleting these
and re-inserting new ones.

1. Using the Select Elements tool, i
click on the North Arrow t0 Select it. i arow | ane | size s Posion|
Preview Angle
2. Press the Delete key. lgn To:
IDaIa Frame Rotation j
Calibration Angle:
3. GotoInsert on the Main menu and [ o]
select North Arrow...the North |w—f;m
Arrow Selector window appears. :
—Marker
Font:
4. Use the slider bar to view the [[® EsRi North =
various choices. Select a North size: Color:
Arrow you like. [ =3 —
Style... | Character... | Symbal... |
5. Click OK. Toc ] owd | ow |

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.

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

Page 14 of 23 Exercise 15



GIS Introduction — CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

mouse key to resize the symbol to the desired size.

9. Click on the Zoom Whole Page button to see what you have created.

@@F‘Tﬁ@ @@k EHBEMsE
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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.

R e O
3 |_| |_| ]Meterg
EQ 3,000 E,EIDIIIE| 12,000

]

Double-click on the scale bar. The Double Alternating Scale Bar
Properties window opens.

Stepperd Scale Line Properhies

Scale and Urits I MYmbers and Marks I Format I Frame I Size and Pasitian I

Click on the Scale and Units tab. S ——

[ v al e I Auto

e . . umber of divisions: 8=
Change the Division Units to e e l_—'l‘*_l>
“ . ” Mumber of subdivisiorsg _I
MI I eS ) I~ show one division before zero

When resizing. ..
Click on the Format tab. [adiost dvision vave =]

— Uniks

Division Units: —~
In the Style box use the pull-down < s B >
arrow and select a scale bar style ~echalegston
of your choice. Like the North Jfter b =
Arrows, there are plenty of Labsl [reters symbol..|
selections. S
Click on the Scale and Units tab [k | coest | 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- @

Page 17 of 23 Exercise 15



GIS Introduction — CSP7100 2015
U.S. Fish & Wildlife Service National Conservation Training Center

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.

2. Activate the Select Elements tool.

3. Double-click on the Legend. The Legend Properties window appears
with 5 tabs. Next, click on the General tab.

Moosehorn Cover Types

[v Show Symbal. .. |
—Spedfy Legend Items
Map Layers: Legend Items:
-~ Approved_Boundary = | Tl
- Cover_Type
> 1
3
= [

Connection
[¥ Oly display layers that are checked on in the Table Of Contents
¥ Ad{ a new item to the legend when a new layer is added to the map
v

order the legend items when the map layers are reordered

Scale symbols when a reference scale is set

ok | Canced | mppy |

4. Inthe Title dialog box type in “Moosehorn NWR Cover Types.” Be sure
the Show box is check

5. Remove the Approved_Boundary layer from the Legend Item box by
clicking the left arrow button. Also, make sure the top 3 Map
Connections are checked. Pay particular attention to the first item.
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6. Next, click on the Items
tab.

By default,
Cover_Type layer is
automatically selected.

7. Check Only show
classes that are
visible in the current
map extent.

8. Change the Colum
count for items to 3.

9. Click on the Layout
tab.

10.

wrapping ) as they are.

11. Click on OK.

Click on the revised
legend frame. Move
the frame to a desired
location and resize
the frame if you wish.

12.

13. Click on the Zoom
Whole Page button
on the Layout toolbar
to see your

composition.

Legend Pr-p=rties LI
‘Gerfral  tems ) Layout I Frame I Size and Position
oy settingg/to selected item(s)
Select Al | Select Mone | et
IAppIy to all labels j
| =l =
|.| Bl!lgl Symbol...l
~Map Extent Options
[V Only show dasses that are visible in the current map extent
[™ Show feature count
I { | Coumt | ¥ | Show thousands separator
™| Wse current indes Feature as the map extent (data driven pages)
r~ Item Columns
[~ Place item(s) in a new gsffimn
Style I Colurmn count for item(s I 3 _|:;'
N S
ok | camcel | ooy |
In the Default patch box, change the Area from the Rectangle (default)
to the Natural Area. Leave all the other settings (Gaps and Text
Legend Properties 5'
Generl I hems  Layout | Frame I Size and Position |
~ Gaps
title gap 20,80 pt T|t|e
itelm gap 13.00pt I Layert Layer 7
column gap 13.00 pt - Group 1
layer name gap 13.00 pt -
group gap 13.00 pt - GI’OUp 2
- : B I Ciass 1 Description 1
heading gap 13.00 pt
text gap 13.00 pt - -
vertical patch gap 13.00 pt - -
patch gap 13.00 pt
r~ Default Patch
Line: Area: Width: Height:
|_ Wj |62.4U41 |31.2021
~ Text Wrapping Fitting Strategy
[ wrap labels [~ Fixed Frame
Ll widb: I Opt ¥ | sutomatically adjust number of columns
[ wWrap descriptions ¥ | shirink contents to Fib frame
Description width: I Opt Ifimimriurn Famk sizes 4pt
[~ Right to left reading
ok | cancel | Aopy
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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 gr————
your screen and select Picture.

Navigate to D:\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.

o T o

Select the FWSIogo.qgif file.
Click on Open. The FWS logo now appears on your map!

Select the image frame with the pointer.

Resize and move the logo to the upper right hand corner of the layout or

to a location you feel appropriate.

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

5 [N A s R )

Save in: I I Moogzehom

The Export Map

Jd B3

|ty

|2 Baring_Unit gdb
[D00an

{2 Moosehom.gdb
[5) Shapefiles

|

FDF [* pe] -

File name: 4 oosehom. pdf

Save as type:

Save

Cancel |

-/ Options

General |Format| Pages' Advamced'

Resolution: 300 = dpi

Output Image Quality [Fezample Batio]

1 K ' s %
- Djibouti
| A

Best

1:|1—

Fast Noimal

Ratio:

™ Clip Output to 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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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:

O Select by attribute query 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)

0 Several Text Labels. (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 0O O O

Export your final map as a .PDF. Name the document after yourself
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