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One of AgrowKnowledge’s strengths lies in its ability to hold Faculty Development Workshops
that showcase the use of technology applied to agricultural education. A series of standardized
workshops have been created and will be offered annually on a regional basis. This will allow
expansion of the number of workshops that are offered each year, make them more accessible
and affordable to secondary and postsecondary instructors. These standardized workshops,
taught by AgrowKnowledge certified instructors, will provide an avenue toward the sustainability
of AgrowKnowledge as a Resource Center.

AgrowKnowledge regional workshops deal with emerging agricultural technology and have
previously been held as successful national workshops. An experienced facilitator will lead the
workshop using hands-on activities developed by AgrowKnowledge partners. Materials and
activities are made available to participants; much of the materials are appropriate for
secondary or postsecondary instruction. Workshops can also be adapted for an organization’s
specific needs.

Geospatial Series Biotechnology Series
e Introduction to GPS e Biotechnology |
e Introduction to GIS e Biotechnology I
¢ Introduction to Data Collection e Bio-Link Fellows Institute
¢ Advanced Data Collection
e Introduction to Spatial

Recordkeeping Science and Math in Ag Applications

Guidance and Control
Variable Rate Application
Introduction to Ag Analysis
Ag Spatial Analysis

Fertilizers

Livestock Production
Environment

Plant and Soils

Deere and Co. has provided funding for the development of workshop materials and support of
the regional workshops. National Science Foundation has provided funding for the initial
structure of curriculum materials and national workshops.
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Introduction to Data Collection

Description:

This workshop will provide the instructor with introductory skills in GPS and GIS as applied to
agriculture. Participants will learn the use of GPS for simple data collection and GIS for
displaying maps of this data. The purpose of this workshop is to give participating instructors the
hands-on experience in order to use these fundamental exercises in the classroom to teach
these concepts. Introductory information is included in Workshop Introduction.ppt

Learning Objectives
Upon completing this workshop participants will be able to:

Use a GPS receiver to collect waypoints

Collect simple feature information and attribute data
Transfer data and display it in a GIS

Understand the value of spatial data for a manager

Prerequisite Knowledge
Before attending this workshop patrticipants should be able to:

e Describe what a GPS will do
Describe what a GIS is

o Use a Windows operating system to efficiently move files and complete dialog boxes
and “wizards”

e Use Microsoft Word and Excel
Demonstrate what latitude and longitude is.

Course Structure

This material is designed to be used in the classroom with high school students (grades 11 or
12) or college students (years 13 or 14). It is recommended that it be included as a module
within a high school agriculture or technology course or as a module within Introduction to
Precision Farming for college students. It could also be incorporated into horticulture, biology,
geology, soils, crops or any other class in which data is collected based on a spatial location.

Listed below is a suggested outline for teaching the material as a classroom module.
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Introduction to Data Collection
Prerequisite knowledge 5 hrs Lesson - Prereq
Collect Waypoints using Garmin Etrex 2 hrs Lesson 1
Review and prepare data layers (ArcCatalog) 2 hrs Lesson 2
Add data layers to GIS (ArcMap) 1hr Lesson 3
Edit attribute table 2hrs | Lesson 4
Add XY data table 1hr Lesson 5
Save data and map 1hr Lesson 6
Create and print a layout 2 hrs Lesson 7

This material can also be used within the structure of a workshop for students or instructors.
Listed below is a recommended workshop agenda. AgrowKnowledge has certified instructors
ready to facilitate this workshop for your group of educators. Contact 866 — 4AG-KNOW for
more information.

Regional Workshop Agenda

Day 1

10:00 am Introduction of workshop

Objectives

Pretest materials

10:30 am Prerequisite knowledge of geospatial technologies (Lesson —
Prerequisite)

GPS — How the system works and functions

GIS — Structure and functions

Geodosy concepts — coordinates and projections

11:00 am Location exercise — Use of GPS to determine location

Navigation exercise — Use of GPS to navigate to a location
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12:30 noon Lunch break

1:15 pm Collect Waypoints using Garmin Etrex -(Lesson 1)

2:45 pm Expanding the datalogging exercise — discussion of variations
to exercise for use in participant’s school

3:30 pm Review and prepare data layers (Lesson 2)

5:00 pm Adjourn for the day

Day 2

8:00 am ArcView - Basics
Add data layers to GIS (Lesson 3)

9:00 am Edit attribute table (Lesson 4)

10:30 am Add XY data table (Lesson 5)

11:15am Save data and map (Lesson 6)

12:00 noon Lunch break

12:45 pm Create and print a layout (Lesson 7)

2:15 pm Review lessons and processes

3:45 pm Building instructional material — Participants will create a draft
version of materials from the workshop that can be used in
their classroom.

5:00 pm Adjourn
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Regional Workshops

Geospatial Series

Introduction to Data Collection

Prerequisite Knowledge
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AgrowKnowledge Regional Workshop — Geospatial Series

Background

Before anybody can start collecting data, they need to understand some basic geospatial
concepts and become familiar with the GPS units they will be using. In completing Lessons 1 —
7 of this module it is expected that the students have some prerequisite knowledge about this
technology. This “pre” lesson provides some simple exercises to familiarize the students with
GPS and its operation.

The instructions within this lesson are based on using the Garmin eTrex. Special note: If a
different brand or model of GPS unit is being used, the instructions will need to be adapted as
necessary.

Objectives
Students will be able to:

Describe the segments and operation of the GPS system
Use a GPS unit to check on current location

Edit the position format that the coordinates are displayed in
Use a GPS unit to navigate to a waypoint

Instructor Outline

1. Familiarize students with precision farming and geospatial technologies
a. What are Geospatial technologies? (Use Introduction to Geospatial

Technologies powerpoint)
i. This power point is a comprehensive presentation on what precision

farming is and how its related to GPS and GIS.
ii. For students completely new to GPS, this PowerPoint can be used for a
more detailed discussion before attempting this set of exercises.
b. Familiarize students with GPS unit— basic terminology and buttons

i. GPS screenshots - animated

1. Satellite skyplot
2. Plot screen

3. Navigation screen
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4. Information screen
5. Menu screen
a. Format screen

b. waypoint screen

ii. Location Exercise

1. Additional help is included in GPS Exercises PowerPoint

2. Refer to the instruction sheet that provides step-by-step
instructions

3. Students will determine the location of various objects in different
coordinate systems

4. The coordinates are to be recorded onto a worksheet that the

instructor will check

iii. Navigation exercise

1. Additional help is included in GPS Exercise PowerPoint

2. The instruction sheet has step-by-step instructions

3. Students will set and name waypoints

4. Students will select a waypoint for navigation

5. Students will use the navigation screen to arrive at the waypoint

c. Review GIS — Use Introduction to Geospatial Technologies powerpoint

I. Components of a GIS
ii. Functions of a GIS
iii. ArcCatalog and ArcMap Interface (screens and menu bars use GIS

Exercises powerpoint to demonstrate)
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Regional Workshops

Geospatial Series

Introduction to Data Collection

Lesson #1 — Collecting Waypoints
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Background

Collecting data is a major use of GPS that provides businesses with the information needed to
make decisions. Though there are more detailed and advanced ways of collecting data, a basic
method is to use a simple handheld GPS unit and record the location and attribute data on a
paper worksheet.

This method is beneficial to education because it provides an in-depth look at the various steps
involved in geospatial data collection; some of these steps are “transparent” in more advanced
data collection systems but are important for students to understand. It is also a more cost
effective way for educators to integrate the technology in the classroom, costing approximately
$100 for a handheld GPS unit.

This first lesson requires mostly work outdoors, covering the actual process of collecting
locations and attributes. The data collected in this lesson will be used in subsequent lessons to
build a map of the objects the students located.

Objectives
Students will be able to:
e Decide on the type of objects to be mapped with GPS and two attributes to be recorded
for each type of object.

e Record the coordinate position for a minimum of four objects
Record two attributes for each object
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Instructor Outline

2. Determine project area and groups of objects to be mapped

a.

b
c.
d

Instructor should review the Suggested project and objects

The area should be close and easy to access (i.e. school grounds, field, etc.)
The objects should be easy to find and identify

Pairs of students work well for this exercise; groups of three students should be
the maximum.

Each pair of students will decide on one type of object (example: trees) More
examples are included in Suggested projects and objects

The group will decide on two attributes for which data will be collected
(examples: tree height and species) More examples are included in Suggested

projects and objects

3. Datalogging Exercise

a.

When each pair has determined two attributes to record for each of their objects
(example for tree — height of tree and species of tree), they are ready to proceed.
Handout a GPS unit to each pair

Handout a datalogging worksheet to each pair

i. Have students write their names down on the sheet
ii. Inthe headings row, write the two attributes (example : height and
species)

For detailed instructions on using the Garmin eTrex see the Flash Simulation.
Acquire a current position with GPS units
Change the position format to decimal degrees (hddd.ddddd on the receiver.
See GPS simulation)
Each person will find one of the objects, stand next to it with the GPS receiver
and write down the coordinates calculated by GPS onto the worksheet (latitude
into the latitude column; longitude into the longitude column)
Next to the GPS coordinates for that object, students will determine and record a
value for each of the two attributes. (Example — estimate the height of that tree
and write it down in the height column. Then identify the species of tree and write
it in the species column)
Each student must record coordinates and attribute values for 4 — 8 objects (as

indicated by instructor)
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j-  Turnin the GPS receiver and worksheet to instructor.

Summary:

In this lesson, students did the basic data collection; recording the location of objects of interest
and some useful information about those objects. In advanced agricultural systems such as the
Deere AMS Greenstar system, data collection is simplified; locations are automatically recorded
and attributes of those locations are automatically recorded or based on entries by the user. It
is important to note to the students that this lesson is a demonstration of a process that is a part
of all geospatial data collection, i.e. recording a latitude/longitude coordinate for objects in the
field.
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Regional Workshops

Geospatial Series

Introduction to Data Collection

Lesson #2 — Creating a New Table
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Background

The students will have just used a GPS receiver to determine the location of 4 — 8 mappable
objects and recorded the location coordinates onto a worksheet. In addition, they determined
values for some attributes of each object and recorded that information onto the same
worksheet. This worksheet represents raw data, which on the worksheet, is hard to visualize or
interpret.

In order to see the points and attributes in spatial terms, i.e. on a map, the locations must be put
into a format that a GIS such as ArcView can use. The most basic way of doing this is to create
a table that has coordinates and attributes. This is a fundamental concept of any GIS; that a
database table is the basis for mapped features. Data coming from a yield monitor, an
expensive GPS datalogger, or copied from an Internet source is based on a table of data.

To create the data table, an empty table must first be created. This is done in ArcCatalog (the
file management part of ArcView). After the table is created, subsequent lessons will enter the
data and import it into ArcMap.

Objectives
Students will be able to:

e Open and use ArcCatalog

o Create a new table for entering data
Instructor Outline

1. Open ArcCatalog
a. Click on Start / Programs / ArcGIS / ArcCatalog
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2. ldentify or create a folder to store the new table

a. If adrive or folder has a + next to it, this indicates that there are subfolders within
(collapsed). Click on the + to show the folders (expand). *Note folder
“Johnson2004” in left graphic below is collapsed*

i ArcCatalog - Arc¥iew - 3:,GISGPS',Clq + W ArcCatalog - Arc¥iew - C:ydata’ JOHNSOI
J File Edit ¥iew Go Tools Window Help J File Edit Yiew Go Tools indow Help
|3 |m @ x| =1 |oa® BE X%
JLocation: [J4BISGPE\Class\DATANClasy | Locaton;_[CAdata\oHNSONZ004
| Styleshest:  [FEDCESHI - |
JSt}lIesheet: IFGDC ESRI 'l E
) Catalog
) Catalog - <
=@ < B Cidata
=@ Cidata S —
QD Fensus Direct, e.shp
% ;3:‘0?:3:\'52:;4 = Road:Primary.shp
A dowrloadex.jpg % ::ZE;EZ;:D
43 StrestMap LISA.kr [ autokech.shp
&) StreetMap USA.moxd % dowinloadex. jg
Collapsed View Expanded View
b.

If a drive or folder has a - next to it, it is showing all of the subfolders within
(expanded). Click on the - to collapse and hide the subfolders. *Note folder
“Johnson2004” in right graphic above is expanded*
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c. Highlighting a folder in the left section (the “directory tree”) will display the
contents of that folder in the right section. *Note folder “Johnson2004” is
highlighted; files within “Johnson2004” are shown in the right section*

+J ArcCatalog - Arc¥iew - C:data’ JOHNSONZ004 - 101 x|

J Eil= Edit Yiew Go Tools Window Help

oo
=

|a|am BE X s e@aenv e oo

J Location: IC:\data\JDHNSDNZDM j

JStersheet: IFGDCESHI 'l 3 ﬁ‘ L_fil ‘§| = | Conversion Tools

=l Contents | Preview' Metadata'

x

s

Marmne I Tvpe
[ Direct_Lane.shp Shapefile
= Road_Primary.shp Shapefile
8 2004 & surface. shp Shapefile
\-[57] Direct_Lane.shp [ Traffic.shp Shapefile

= Road_Primary.shp

d. Using the + or the - find the folder called “data” in the C: drive that you will store
the new table in. Click once on it to highlight it. If there is no “data” folder,
proceed to the next step.

,.1 ArcCatalog - Arc¥iew - Cidata

JEiIe Edit ¥iew Go Tools Window Help
BEY igl@asojw|/aaeo %]

J Lacation: |C:\data j ‘

JSt}lIesheel: IFGDC ESRI 'l é ﬁ x % = | conversion Tads ¥

|| Contents Preview I Metadatal
SR X =]
{:I S24652e155ae5459579239

D Amana

{:I ArcPad StrestMap GOT Datasets

{0 ArcPad?o1

D bfa4c18e995506195034F 700a02cShoF
{21 BusinessPlan

Sem

F-{Z] DATATEL

-2 Diclient

{:I Docurnents and Settings

{:I Drrivers

T oeemr e
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e. If folder does not yet exist, right mouse click on the C: drive (or other drive where
you want the folder to be created), select “new” and then “folder”. This will create
a new folder. With the name “new folder” highlighted, type in a new name; “data”

f. If the C: drive or other drive is not listed, the “connect to” button must be used

i. Click on “connect to”
EY
1. CIICk on the drlve that you Choose the folder to which you want o connect: Want to
be listed in ArcCatalog [ *Note
that “Local Disk (C)" is = 0 o j
1 1 * [} My Documents
highlighted 55 oo
ﬁ E14 Floppy (A
ocal Disk (Ct)
5246822158ae5450579239
et
ArcPad StreetMap GDT Datasets
+-|0) bfadc18e995506195034F 70002500 +
) | B
Cancel |
iii. Click on OK

g. Drive C should now be listed in ArcCatalog and you can create a folder called
data. Use step “e.” from above to complete folder creation.
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3. Create the new table

a. Right mouse click on the folder in which the new table is to be stored in

b. Select New, then dbase table

c. A new table with a file extension of .dbf will be created.
*note the new file with a name of “New_dBASE_Table.dbf™*

,:I ArcCatalog - Arc¥iew - C:dataNew_dBASE_T able.dbFf

File Edit Wiew Go Tools Window Help

|

ESEY IR zlajlasoe|eaa oo =]
JLocation: IE:\data\New_dBASE_Table.dbf j ‘
J

Styleshest: IFGDE ESRI 'l 3 ﬁ r‘fj 'g = | Conversion Tools ¥

- =l Cortents Preview | Metadatal
=g A

-0 524682e1582e5459879239 | om | Fielat |
D Amana

{:I ArcPad StreetMap GDT Datasets
&0 ArcPad7ol

-1 bfadc18e9955061 95034F700a02cShOF
D BusinessPlan

ED data
() = dEASE_Table. dh]
-] DATATEL

R

d. Type an appropriate name into the space provided. Since this example will map

trees, the name “trees” is used.

,:I ArcCatalog - Arc¥iew - C:\data' Trees.dbf

File Edit Wew Go Tools Window Help

o BEB X |%E
Location: |E:\data\Trees.dbf j

Styleshest: IFGDE ESRI 'l 3 ﬁ L_fﬂ 'g = | Conversion Tools =

2| Cartents  Preview |Metadata|

=- L1} -
-{j 5246522 1552854898 79239 -l | oD | Fietar |
D Amana

D ArcPad StreetMap GOT Datasets
B ArcPad7ol

D bfa4c18e995506195034f 700a02c5bof
{23 BusinessPlan

EID data

[+ DATATEL

({7 Dlclient
- Documents and Setkings
-] Drivers
-1 ESRI_Library
-1 GISProjl
B dlidePointInstal

-0 1386

[ Inkel L |
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e. You now have an empty table stored in the C:drive and data folder. *Note that
the table for “trees.dbf” is shown in the right section and has only two columns (or
Fields) OID and Field1*

Summary:

This completes the Lesson 2. With this step the students have created a file in which data
collected from the field will be stored. This is an important concept since all data collection
software and processes result in data files. In the case of agricultural software such as the
Deere AMS software, this step is “invisible” to the user i.e. the software automatically creates
the file and folders for storage.
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Regional Workshops

Geospatial Series

Introduction to Data Collection
Lesson #3 — Add Data to ArcMap
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Background

Students have collected data about objects in the field and have created a new and empty table
to store this data. This new table was created using ArcCatalog.

ArcCatalog has additional uses in finding, reviewing and defining map data layers. Additional
map data layers are important if students are to see how accurate their points are and to see
their features in relation to other features. Most agricultural software programs allow the use of
aerial photos.

This lesson provides additional experience in the use of ArcCatalog by viewing and
manipulating individual map layers from the local area before combining them all together in
ArcMap.

This lesson will have a lesser amount of detail when compared to other lessons. Though the
use of ArcCatalog is consistent, the finding and downloading of additional map layers is not.
Each state will have different methods of retrieving aerial photos or roads for a local area. The
steps covered within this lesson are general; however additional helps that may be available are
provided.

Objectives
Students will be able to:

Find and download aerial photos from internet

Check spatial reference with ArcCatalog

Edit the spatial reference in ArcCatalog to assure good data for student use.
Add a data layer (road network or aerial photo) to create an ArcMap project.

Instructor Outline

1. Finding a map and data layers from the Internet
a. Instructions to use an aerial image from Terra-Server
i. Images may be out-dated but this is a consistent resource for the entire
us
ii. Instructions provide detailed instructions for students
b. Finding data for your state
i. Each state should have a geographic information council which may have
a clearinghouse of GIS data that is free for download (for example: lowa
is: www.iowagis.org)
c. Downloading and using data from internet
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d.

i. From a clearinghouse, each state will be different, however once you
have found a site, step by step instructions are typically included. The
document link above provides some additional hints

Saving downloaded file
i. When saving data for use in this project, save to C:/data

2. Check spatial reference of downloaded data with ArcCatalog

a.
b.

c.
d.

Open ArcCatalog

Locate the data layer to be added to ArcMap *Note: use location and browse
button to find downloaded file in drive and folder from step 1*

Highlight the name of the data layer

Click on the Preview tab, move the cursor around the map. Make note of the type

of coordinates displayed in the lower right-hand corner of the map

uuuuuuuuu

= =1

j 3 S Qﬂ %) = | Conversion Tools *

E FF Y 5 | conversion Tooks ¥

x|
9

itasets
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Contents Preview | Metadeta|
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9
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Preview:

*00a02c5hof

-
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e. The coordinates will most likely be either:
i. GCS (also known as Latitude/Longitude) will look something like:
42.8273049 -91.093874 (see the above graphic, map on the left)
ii. UTM will look something like: 6434596.47 4742678.87
(see the above graphic, map on the right)

GCS = Geographic Coordinate System, developed over the last 2000 years to place an
imaginary grid of vertical (longitude) and horizontal (latitude) lines on the globe to reference
location on the earth. The coordinates are in numerical degrees, which actually refer to the
angle of your position from the center of the earth to: the equator for latitude or the prime
meridian for longitude.

UTM = Universal Transverse Mercator, a coordinate system which divides the globe into 60
vertical zones and 20 horizontal sections to create a grid to reference location on the earth.

f. Right mouse click on the name of the data layer and select properties.
g. Within properties, select
i. For ArcView9.2; the XY Coordinate tab
ii. For ArcView9.1; the General table/highlight the line for Fields
h. Observe the coordinate system listed and compare to the spatial reference you
wrote down when downloading the map layer or when you looked at the map
layer in step e.
i. If it matches the coordinate system you noted on the map — good
ii. If it does not match the coordinate system you noted on the map — you
will have to change the spatial reference per instructions below
ii. If it says “unknown” — you will have to edit and add the spatial reference
per the instruction below
iv. If it says that the spatial reference is “assumed” — you will have to edit the
spatial reference per the instructions below
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3. Edit the spatial reference. Select the edit button
a. IfitisaUTM
i. Select folder for “projected”
ii. Select folder for UTM
iii. Select appropriate folder for datum (based on metadata)
iv. Select appropriate zone # (example 15 for lowa, 18 for NJ, this should
have been listed on the website when map layer was downloaded)
b. Ifitisin Latitude /longitude
i. Select folder for “Geographic”
ii. Select folder for World
iii. Select file for WGS 84
c. Click on the Apply and OK buttons to return to properties

Besides UTM and GCS, which are the coordinate system that are commonly used by map
layers, you may see “NAD 83" “NAD27” or “WGS84”. These are referred to as DATUMS
and provide a “starting point” for coordinate systems. Datums try to account for the shape of
the earth which affects how accurate a coordinate system is in its locations.

Identifying correctly the datum that is being used by a specific map layer is very important
when usina more than one map laver toaether.

4. Add data layer to ArcMap project

a. Open ArcMap

,'I ArcCatalog - ArcYiew - C:\NetProfit' beefstpl.shp ;Iglzl

J File Edt Wew Go Tools Window Help

|egmmexms caa@ear|[aq0@|e

Janatiﬂn‘ IE'\NElPrnF\t\healstpl shp j |
J Styleshest:  [FROC EoRI ] & %('5 = | conversion Todls =
- Zl[ Contents Preview | Metadata |
“-[22] Trees.dbf ﬂ
i @[] DATATEL
- =0 Didient
¢ #-771 Documents and Settinas
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b. ArcMap opens

J File Edit Yiew Insert Selection Tools Window Help

% Untitled - ArcMap - ArcYiew =10l x|

| spatil gralyst = | Loy =™ “ Edtor v | & | = Tesk [create tew Featurs | reraets |

DEHs|iB2ax|s =& [ a0eE | @

HUO@ESIE kO

00| e W%

=
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Display - Selection LR

I»]

|2 &6 E | e = ]

c. Click on “Add Data” button

® Untitled - ArcMap - Arc¥iew

J File Edit Wiew Insert Selection Tools wWindow Help

J Spatial Anakyst = ‘ Layer. | =2 J Editar | ~ |.f > 7

D& s EdXx|a =&

ENFAEE 1=l

|9 9|0|F 4K

! x|
=
d. Select folder that contains
data layer to be added. *Note Loskin: |1 Eda‘al [
that in the Add Data box the %ac'?fg =
“Data” folder in the C: drive @Cé_a
has been selected* @ D .
(i@ D:\ESRIData
(i@ D:‘hawai
(i@ G

(i@ G:\DatahThrasehactivities\AGKE mu;l
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e. * Note that the “Trees.dbf” file (created in Lesson 2) and downloadex.jpg

(downloaded in step 1 of this lesson) are listed.* Highlight both data layers and
click on “Add”

Laak ir: I[:l data j EI 3'%'@”"_55

Mame: |downloadex.ipg; Trees. dbf Add

Show of type: IDatasets and Layers [*.lyr) j Canicel

*Note the result is two data layers in ArcMap*

= Untithed - Archiap - Arc¥ies
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|ew|[0aedx

"Diphy Souwce [Selechon] [
|RRE[EEE DD =
R =R o = | I O S

e

f. Save this as a map. This allows you to open this map in ArcView and have these
two layers already added and in the form as when you finish this lesson. To save:
i. Click on File

ii. Click on Save as
iii. Use browse button to select drive and folder
iv. Enter a filename for the map — “datalogging”
v. Press enter to complete save
vi. Note that the title bar of ArcView now shows “datalogging”
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Summary

This lesson has created a map from the two data layers that were added to ArcView; the aerial
photo and the empty table. Even though the table has no data in it yet, it is listed as a layer. Our
next step is to add the data in lesson 4.
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Background

Students have collected data, both in the field and from the Internet. At this point they have just
added the aerial photo or base road map to ArcMap. The next steps are to add the field data to
ArcMap so the student’s data points can be visualized with the aerial photo layer already in
ArcMap.

To do this, the data that the students collected in the field must be entered into the empty table
created in Lesson #2. ArcMap will be used to do this. This step provides the students with an
introduction to editing, a major function in a GIS. The steps used here are similar to steps a
technician would use to enter information to build a spatial database.

Objectives
Students will be able to:

Add new fields for attributes to a blank table
Initiate the process of editing in ArcMap
Enter attribute data into the new fields

Save edits to the table.

Instructor Outline

| ) ArcGIS Desktop Help
) ArcCatalog

®, Desktop .ﬁ.dmigstratur

¥

1. After completing Lessons 1 through 3, open ArcMap

2. Start using ArcMap with an “Existing Map”
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x

— Start usging Archd ap wi
@ e ey o
@ = A template

Templates provide ready-to-uge lapoutz and base maps
far various geagraphic regions.

é = &n existing map:

Browse for maps.
CANLC_Dema_074CCh_107.mixd
CAMLE Dema_074%SummerSeminar.mxd

I~ Immediately add data
I~ Do not show this dislog again

3. Navigate to the folder on C: drive in which the map from lesson 3 was saved. Select the
map file ‘datalogging” to use in ArcView.

4. Review the table
a. Right mouse click on name of new table (in the table of contents)

b. From the resulting menu, select “Open”

c. Table will open

x|
E £F Layers
= ‘gl C\Data
Copy Records
x Remove
W
Joins and Relates 2
Daka »

@;B izeocode Addresses. ..
37 Display Route Events. ..
£% Display ¥v Data ...

Properties. ..

@ JOHN DEERE Q 30



d. Ask students - How many columns are in the table? What are the columns? How
many rows are in the table?

Ef Attributes of New_dBASE_Table

| _ow | Fewr |

K

: gﬂ .
-
L T — .



5. Add new fields (columns) for locational and attribute data (note — the new columns that
you will be adding are based on what your collected in Lesson #1. Make sure that you
have the worksheet from Lesson #1.

a. Click on the “options” button in the lower right corner of the table
b. From the resulting menu, select “Add Fields”

**Note that if you
as shown below
permit you to add
need to close

=
ol Field1
get a message

#4 Find & Replace. .. that Wl” nOt
B Select By Attributes... fields you will
Select All
EI Clear Selection Arccatalog .
Switch Selection

add Field Failed T i x|

Can not add field to the selected table/feature class because it is in use by another applicationfuser,

L3

c. A

I Hecord: 14] 4|

[ L | thWZI Al Selected I Hecords U out of U SEECTED T Tphons vI “Field Defl n Ition"

window opens

Mame: ||
Type: I Shart Integer _vl:lS
— Field Properties
|Precisi0n |D
,TI Cancel

ED JornDEERE Q
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d. Enter “Latitude” as the name (This will be the heading of the column)

Enter “Float” as type from the drop down menu.

In the windows below Field Properties enter 10 as Precision and 7 as Scale. This
allows you to enter a number

(representing data collected in the 2 x|

field) into the field (column). Float

0]

identifies a number that has Nome:  [Lattuce

decimals; precision of 10 provides Ties [Float =] for
a total of 10 digits in the number; and
scale of 7 provides for 7 digits to the [ =4 Frepetties

right of the decimal point and 3 recsen 1?|° S

digits to the left of the decimal point.
g. Select OK to create the column
h. Repeat adding fields for longitude and
other attributes

M ame: IF'Iant_T_l,Jpe
. . Tupe: Text - .
If one of your attributes is text, the screen below [Te: = will

be used. Enter the name of the field in NAME, and - Field Properties
select Text as the TYPE as shown below. For |Length E |
length you will need to enter the number of spaces
needed based on the length of data you will be

entering (50 shown). When entering the Name of the
field, be sure not to leave spaces — instead use an

underscore” between words in the field name ’Tkl Corcel |

6. The table shown below has column (field) headings for Latitude, Longitude, Plant Type,
and Condition.

EA Attributes of New_dBASE_Table -10] x|
olD Field1 Latitude Longitude Plant_Type | Condition |
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7. Add field data to table 2| & O
no

a. From editor toolbar start editing - If there is
“Editor Toolbar” shown in ArcMap; select J|E|:|it|:|LT | - |! > T:

“View” from the “Menu” bar; select “Toolbars”;, = % Sttt Eciting and
then check “Editor” in the list of toolbars (This - will
turn headings white and add a row) =¥ StopHing
E‘ Save Edits
r ol
Note the change to white as a background color
~l0ix]

olD Field1 Latitude Longitude Plant_Type Condition

b. Inthe row that is created, click under the latitude column and enter the first
latitude. Continue with remaining attribute data.

B Attributes of Mew_dBASE_Tahle

| oID | Fieldt | Latitude Longitude Plant_Type | cCondition |

3 4083566

c. Repeat for each row until all objects are entered

ol x
(] ]1] Fieldi Latitude Longitude Plant_Type Condition
1] 1] 4085536 7457797 |Shade Tree 5
2 0 4085655 74.5781 |Flowering Deciduous Shrub 3
3 1] 40 55655 745781 |Evergreen Tree 4
3
d. Click on “Editor” and select “Stop Editing”. J Eitor ™ | r | # ~ 12 Make
sure to select “YES” when it asks you if you — — — want
to save your edits. Use the name of the objects g 7 0=/t Edtina
mapped as the filename. In this example the = " Stop Editing -
filename will be “trees”
= Srlik ]
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NOTE - after clicking on Stop Editing, some of your rows of data may disappear. This is
temporary; if you close the table window and then open it up again (right mouse click on table
name and select “Open”) all of your rows will be back.

Summary

The end result of this lesson is a new complete table. The new empty table created in Lesson
#2 has been filled in with data collected with the GPS unit in Lesson#1.

Though this is a slower process, precision farming software packages work very similar. The
GPS unit calculates and captures locational data (i.e. the latitude and longitude). Attribute data,
collected by a sensor or the operator, is fed into a computer, which is then combined with the
locational data. This is similar to what you did on the worksheet and then entered into the table.
In both cases we end up with georeferenced data (data that has a spatial component).

The next step is to bring this layer into ArcMap so that it can be seen along with the aerial
photo.
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Background

The students’ projects include a base aerial photo or road layer and a table of field data. At this
point the table is listed in the table of contents (the section on the left in ArcMap where all the
data layers are listed) but nothing shows up on the map.

This is because the table does NOT have spatiality; that means that ArcMap does not recognize
the numbers in the table as coordinates, therefore it is not georeferenced (aligning data with a
coordinate system in order to be displayed with other data layers). However it can be
georeferenced because the table does have a series of latitude and longitude points. These
coordinates can be plotted just like points on a x,y graph. This is why the next step is call “Add
X, y Data”

Students will identify their table as data to be georeferenced by selecting which columns
represent x and which column represents y, and finally set the spatial reference (coordinate
system).
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Objectives

Students will be able to:

e Open the “Add XY Data” dialog window
¢ Identify correct X and Y coordinates
e Assign the correct coordinate system

Instructor Outline

1. Open ArcMap, selecting “An Existing Map” and choosing “Datalogging”

& ArcMap

- Start u;fng Archiap with

@ & new emphy map

A template

Templates provide ready-to-use lapouts and base maps
for various geographic regions,

% & B gxisting map:

Browse for maps, .. y

LA datahdatsloqoing m=d

MGeoDataCollFall0zh T BhsolonG Chairlsroute, rmwxd
Ji MGeoDataCollyF all05h TE wsolonG ChSolorC. rsd
CAGISFrofl sanalysisE «. med

C:heuithomebhomeloc. mxd

™ Immediately add data
[~ Donot show tis dialog again

Open “Add X,Y Data”

a. From the menu bar select
HtOOIH
b. Select “Add X, Y Data”

c. This opens the Add XY Data

dialog window

% _datalogging.mxd - ArcMap - Arc¥iew

| File Edit View Insett §e.|ecti0n|[ools%\~_\n'indow Help

r
| Spatial Analvst ¥ | Ly | ,__Z Editor Toolbar

U2 “ Editor =

: =D Graphs » - B
|D@ﬂ§|rr€ Eel - ~ :ﬁ|l
Reports Eijm———————e——
T :
54
|Q§|Q|u‘@"“% Geocoding »
%% dd xy Datas.
EF=] Layers 5 Add Route Events, .,
1= g Ciidatal
= downloadex.jpg @ ArciCatalog
RGE
M Red: Band_1 s 4
I Green: Band_2 Cuskomize. ., |
~ M Elue: Band_3 tneine h 1 | ]
1= g Ciidata - < .F‘.a
Bl Trees Shyles 4 '-%"“
Options... ; =
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Complete the dialog window 2 x|

A table containing ¥ andy' coordinate data can be added to the

d. Select the table jUSt saved mmiap as & laper
(“treesn in th_ls example) Choosze a table from the map or brawse for another table;
e. Select “longitude” for X [Teee = |
f. Select “latitude” for Y
g. Discuss with the students why
longitude is =X and latitude = Y it i
(relate to graph axis) latitude =]

— Gpatial Reference of Input Coordinates

- Specify the fields for the = and ' coordinates:

Description;
Lk hown Eoordinate System I _:]

i o

[~ Show Details Edit..

2. Select the coordinate system

a. Discuss the importance of identifying
the CORRECT coordinate system

b. Show map completed using incorrect .
coordinate system and map completed : |
using correct system.

c. Discuss what the coordinate system is
(if collected with GPS, it most likely is
GCS Geographic Coordinate System —

Spatial Reference Properties 2=

Coordinate System

MName: !U ko

WGS 84)
d. Click on “Edit” at the bottom of the Add =
XY Data dla|Og WlndOW Select... l Select a predefined coordinate syster.

Import & coordinate system and X2 Z and M

Impoit.... | domains from an existing gendataset (e.a.,

feature dataset, feature class, raster].

Mew, '| Cieate a new coordinate system

Edit the: properties of the curertly selected
coordinate system.

Sets the coordinate system to Unknown.

Have s Save the coordinate spstem to-a file

Ok | Cancel I Aaply
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e. This gives you a Spatial

Reference dialog window. Click on

“Select”

This gives you the Coordinate

Browse for Coordinate System

jﬁlmr

Lookin! |L?§E‘Eoordimate Systems

=] Geographic Coordinate Systems
|_1Projected Coordinate Systems

Marng: I

Add

Cancet

“Show af type: l Spatial references

H

Systems dialog window. Assuming

that the data was collected in

Lat/Long coordinates, click and open

the folder called “Geographic”

Browse for Coordinate System

Look ir: Il_—l Geographic Coordinate Systems

i = 1 T

(3 50uth America
@ Spheroid-based
Caworld
1 pustraliaand Mew Zealand
T County Systems
Europe
Morth America
_loceans
Salar System

Hame: | Add

Cancel |

Show of type: i Spatial IE!EIEHCES

|

Browse for Courdinate System

Open the folder called
“World”

Highlight the file called
“WGS84”

i. Click on “Add,” then “OK”
to get back to the Add XY
Data dialog window

Lookin: |21 wioid

= = oolsle| E

TTRF 1988.pr]
B TR 1989.pr
B ITRE 1990.prj
ITRF 1991.pri
EITRE 1992.pr
B ITRF 1993.prj
ETRE 1994.pri
B ITRE 1996 pr
ENTRE 1997.pr

Name::

W/GS 1984, prj
Showof type: | Spatial references

THTRF 20000
Bnswe sz-2.pr
hwas 1966,
@was 1972.01
was 1972 TBE.pr
354, 0r]

Add XY Data 2
Atable containing ¥ and ¥ coordinate data can be added to the
map a3 layer

Choose a tabls fiom the map or browse for another table:

| Tiees
— Specify the fields for the ¥ and*Y coordinates:

¥ Field,  Fiek:

= @

| Longitude j Ilalitude

 Spatial Reference of Input Coordinates

Diescription

3. Click on “OK” to finish and add the X,

Y data

Geographic Coordinate System:
Mame: GCS_WRHS_1954

IL

Ll

™ Ehow Details

Edit...

o |

Cancel |
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= £F Layers
[ gE Cridata

*
Trees
=l g Cridatal
= downloadex.jpg
RiE
MRed: Band_1
[ Green: Band_2
MElus: Band 3

4. A new data layer will appear in the Table of Contents and points will appear on the map

5. Thisis a temporary layer and is not a permanent part of the project. Lesson #6
describes the process of making this a permanent map layer. It is suggested that you do
Lesson #6 right away and DO NOT CLOSE ArcMap. Closing ArcMap and you risk
losing the tree event layer you just created. If this happens, these steps can be easily
repeated to create it again!

Summary

You have just taken the raw data that was entered into a table and entered it into ArcMap so
that it is displayed with the aerial photo. This can be impressive as students can match up the
trees they mapped with the object in a photo.

This is a simple type of georeferencing; associating data with a spatial coordinate. However it is
NOT in a format that ArcMap can use permanently; think of this as a test layer to look at before
converting it to a data layer in Lesson #6
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Background

After the previous step students could finally see their data and an aerial photo or road layer
together. Many students will respond with amazement as they pointed out the various objects
that they mapped and how close (or far away) it is to the same object on the photo. This may
generate some questions about accuracy.

However, before any other step is taken, this X, Y table must be saved as a data layer.
Currently, ArcMap sees these mapped points as a temporary georeferenced table. Note: If the
students were to close ArcMap at this point and open it back up, their X, Y table would NOT be
present. If students want to save this it must be exported. By exporting, ArcMap puts this into a
standard format (commonly called a “shapefile”) that can be used in the future.

Objectives
Students will be able to:

o Describe the need for exporting the X,Y data layer
e Use the “Export Data” function

Instructor Outline

1. Discuss need to export X, Y data layer
a. Review the process to create X, Y data layer
b. Make note of the way the layer is listed in the table of contents (as “trees events”

Lx

= £F Layers
[l g Ciidata
=] Trees Events
®
Trees
=1 ‘g Ciidatal
=] downloades.jpg

RiGE
M Red: Band_i
[ Green; Band_2
M Glus: Band_3
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c. In ArcCatalog look at the project folder
and note that there is not a file for the
X, Y data (other than the original
table)

d. Discuss (or demonstrate) what would
happen if project was saved and
opened again. (no X, Y data layer..
only the table)

2. Export data
a. Right mouse click on the X, Y data layer in

ArcMap

Catalog
= o
EII:! 2460281 S0aet4GIG7 9239
EI--I:! Arnana
-2 ArcPad StreetMap GDT Datasets
E-L ArcPad7ol
Ell:! bfa4c1 53955061 95034F700a02cShOF
EI--I:! BusinessPlan
i @ datalogging. mxd
EJ-@ downloadesx.jpg
. {E] Trees.dbf
-] DATATEL

x|
E £ Layers
= 8 Cidata
= "
o M3 Copy 53
. = Trees 0 pemave R
= 58 Cridata - AT
= downl B Open Attribute Table _m.l,lju?-..;
Rt J0ins and Relates ¥ [
M Re 3
G <R Zoom Ta Layer &
MEEL yihle Scale Range 3
Usg Symbol Levels s

Save fs Layer Fils,..

|2
Selection »
Label Features |
Coert Labels i Anotation .,
2% Conwert Features to Graphics... &
Data 3
R

Display Source | Se

J @@ L | & Froperties..,

ke Periraret

b. From the right mouse menu (shown
above), point to “data”. This opens
another menu

= £ Layers
= &3 Ciidata
=]
® -'gupy

2 Trees X permove
= ‘g Ciydata
5 # downle: T Open Attribute Tabls
RGE

Joins and Relates r|
M Red
[ v <8y Zoom TaLayer
M Elus

Yisible Scale Rangs »

Use Symbol Levels:

Selection »

Label Features.

Copert Labels o Annetator |

R Convert Esaturss to Graphics...

I

Save As Layer Fie... Export Data, .,

e ok
iy _Soues [Sck e

EEEEE =

W feview et Addiesses

[T&]

& JornDEERE

vl
(A%

- r. ot

_ [

N -
e - §
AT
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C.

From this menu, select “export data”.

This opens a dialog box

Accept the default of “all
points/features”

Click on the folder icon. This
opens the “Saving Data” dialog
window. Browse to the project
folder

Enter a filename that identifies
the features being saved and is
different than the name of the
table file you created earlier.(in
this example we are mapping
and saving a data layer of trees)

Click on “Save” to accept the
exporting data

Export Data i il ﬂll

Export:

Usze the same coordinate system as
% Hhis layer's souce data
[ the data-frame

" the feature dataset you export the data into
[orly appliss if you expart to & feature dataset in a gendatabase)

Output shapefil ar featurs class:
|J:\GISGPS\CIass\DATA\CIassData'\FieIdBoundarie&\F’roiected-UT @l

a4 I Cancel |
Lookin | C\data L| ﬂ ;5|$:§|L1| I?- o
E]_ Catalog =

L_j R k

[@ D:AESRIData

L-ﬂ D:Vhawai

L_ﬂ [ER

(@ G:\DatahT brasshactiviies\AGKEm:
L:j H:ADATA A growk nowledgeh Curmi j

Save 32 tipe: iShapefiIe j Edlie

Name: !Export_D utput.shp
x|

Saving Data

Laak in: |\_§ C:hdata

Mame; Itreeslshp E
Save az type: IShapefiIe j Canicel |
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h. This returns you to the
Export Data window.
Click “OK”

3. Explore what this did

erport bato Y

- Export:. l.i\ll features ﬂ
Usethe same coardinate system as:

HE

r < =y
| thedfealuz-dataset bou eapor the datinta
[anly applizeit pon evpert 't a featre datasetin a geodatabass|
Dutpuit shapefils or featuis slass:
IE:\dala\hees.shp

o] cwes |

a. Added another layer to the table of contents
b. The new layer is listed as a shapefile

=l £F Layers

= Trees Events
°
=] downloades. jpg
RGE
M red: Band_t
[ Green: Band_2
M Elue: Band_3

Dispilay [anrce Selection

o
sl s
a JOHNDEERE W
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c. The new exported layer is listed in ArcCatalog

%

Contents |Preview| Metadata'

[ Catalog : -
ol @ Mame | Type |
i—;] [‘J‘ Ciidata datalogging.mxd MMap Docurent

E:,] ['_I' o i Raster Diataset
-4 DESRIData Shapefile

- Diihawsi & Trees.dbf dBASE Table
=@ &

B r_.‘ G¢\Datal Thraselactivities) AGKEmer ging Tech

i3} G‘ Hi\DaTal\AgrowknowledgetCurriculum Development

F- [ HARATA Aarawknnwledns Ol iedenlim Develnnment TakrataP

Summary:

This lesson introduces the concept of file formats that different GIS have. ArcView uses a
format called “shapefile”. Most systems such as Deere’s AMS use their own format.

Without this step, the mapped points that the students created were in a raw format. It can be
noted to the students that these raw formats are important to GIS because they can be used by
multiple GIS. Often, when converting data from one GIS to another, a raw format such as this is
used. For example, to use data from the Deere AMS in ArcView it is converted first to a raw text
format.

This lesson finalizes the data collection and processing. The last lesson creates map layout to
visualize their work.
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Background

Students will have a small but valid project, with data acquired from the internet and data
collected from the field. Though simple, it does demonstrate basic concepts in data collection.

The last step is to build a map layout to present and visualize the project. This is a more difficult
lesson to provide step by step instructions for since there are many variations in how a layout
can be created. Listed below are general steps with some examples of layouts.

Objectives
Students will be able to:
¢ Open a layout view and insert map components into the layout

e Arrange and edit the components
e Print out a hard copy of the map
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Instructor Outline

1. Open ArcMap, and select “open an existing map” from the dialog window. Select the
map created in previous lessons.

S

- Start using ArcMap with

& new emply map

€ A template

Templates provide rea e lsyouts and base maps
for various geographic regions.

SN 3 i esisting map:
o
Browse for maps... Ry
A datahdatalogging msd
Jih . NGeoD ataCaoll\Fall0ssTBNsalonG Chairksroute. msd
Jih MGeoD ataCollyFall05hT B solonG CAS olor<C. mxd
CAGISProjl \AnalysizE «. rwd
C:ssuithomeshomeloc. mxd

™ Immeclitaly 3¢ data —
I Do ot show this dislog agsin S

% airport.mxd - ArcMap - ArcView

| File Edit Wiew Insert Selection Tools Window Help

DEEs - e [ )
CEEIEEEEIEEIE=EIEEE

ﬂ“ 7 I

= £ schools
= O schaals

- s ]
|Qrawing' KoCo@ | LY AT 1|0 A U 31g|g-&-£';'
2. Open Iayout view | [7823708.94 Z164649,52 Feet | 2

\

:\‘.; 2 2
g JOHN DEERE g: 50

'



a. Use the mouse to point to the buttons in the lower left corner of map view window

b.

d.

Dizplay | Source | Selection | | km oo *l
A~ @) il

Drawing ™ h -

Switches ko data view

[ E TR T T

*note: the explanation which appears in the very lower left corner of the ArcMap
screen which tells you what each button will do — in the image shown with the
cursor pointing at the “globe” the explanation is “data view”

Click on the right button that says “layout view”

la gy
1FE:

20 A

Layouk View [

This will open a screen that shows a representation of a piece of paper with an
identical view from the “data view” . Note that when you switch to Data view the
Layout toolbar is activated.
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File Edit VYiew Insert Selection Tools Window Help

D& HS ®

= £F Layers

=] trees.shp
®

= Trees Events
®

= downloadex jpa

RGE

M red: Band_t
[ Green: Band_2
M Eus: Band_3

1FFH7 181719319919 9399 99 a4 5 99

Display | Source | Selection

2o

Drawing ~ | K O~ A [Layod: view] Al >0~ B U A~

2. Adjust the map on the page
a. For this map a “landscape” page would work better (because the map is more
horizontal). In the menu bar, select “File”, then “Page and Print Setup”.

i Fiinter Setup
Name feiox Diocument Cenlie 420 | Puopaties. |
Status; Ready
Tope: Herox Document Cenfre 420
her: 1P10.22075.2
e :
- Papsr
Siee: Lt 7] [] Pinter Paper
Source; [outomaticaly Select =] 7 Pinter Margins
Oriertation: @ Fotial G Londroape [__] t2n Page (Page Lajout)
@ Sample Map Elsments
- Map Page Si
[¥ Usa Printer Papet Sattings
Cpag
Page Size that will be used i equal o Printer Paper Size
widhe Bs  [iches ¥
Height; T Jreres 7l
Orientation: & Boait € Landseape

[V Show Printer Marging on Layaut T Seale Map Elements propartionally to changes in Page Size

Caea
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b. Click on the “Landscape” choice and then OK to accept

/’ Page

Data Frame I

c. This changes the page to landscape but the data frame that contains the map is
still portrait. The data frame must be adjusted to the page.

d. Point to the data frame box (as in left figure below) and click on the line. This will
highlight the frame (as in right figure below)

@ JOHNDEERE W&
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e. Point to one of the highlighted frame edit points until you get a 2 arrow cursor.
Click and hold to adjust size of frame to fit the page.

&
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f. Use zoom tools to size and position the map within the data frame. The map
tools adjust the map within the page, while the page tools adjust the size of the

page

mEE T l@aunum@es;
_|@E@-|@EEE|E

Page Zoom Tools EE—

g. Itis recommended that you use the following zoom tools:

— i. Map zoom in - to zoom into a specific area of the map (page
| (O will stay the same size) by clicking, holding left mouse button and

— dragging over the area to be zoomed into

||E[ii.

Page Zoom in —to zoom into a specific area on the page (page will
appear to get larger)

Lo
K, Map Fixed Zoom out — to zoom out of the map by clicking on this button.

(page will stay the same size

W iv. Page Fixed Zoom out — to zoom out of the page (page will appear to get
smaller)
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3. Insert map components
a. On the Main ArcMap menu bar click on Insert and select title

File Edit ‘iew lnse[t|§electinn Tools wWindow Help

DESHS P =@ |0~ |&|

i. Type in atitle of the map; name it after the features collected data on and
the area where the objects are located (shown here with the label “Project
1"). Press enter.

Project 1
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ii. Double click on the title to open an editing dialog box. Edit title as needed

Properties

Text lSize and Position |

Texk:

Font: |Aria| 77.00 == = =

Angle: |0.00 _%l Character Spacing; |0.00 _%l

Leading: 0.00 ;I
About Formatting Test | Change Symbal... |
Ok, | Cancel |

iii. Click on the button that says “change symbol”. Select font size, color and

font style. Click on OK.

Symbol Selectorn

Cateqgary: | All

Histaric Regioh

Az BbYyZz

Coastal Reagion

AaBbYyZ:z

Ocean

3

AaBh¥Yyv.lr

Sea

AaRBY T

River

j Freview
2 |°roject 1
Optiong
Color: . -
|lo) Avial |
b Size: -

o 8][7 u|s]

Properties...

tore Symbols -

Save... Feset

v kK. |

Cancel |

) JornDssrs ¥
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iv. Click and hold on title to move title to appropriate area of map

_________

b. On the menu bar click on “Insert” and select “Text” — note as shown in the image
below that the text box appeared very small and on the center of the map, just
above the cursor. Zoom in to be able to type more easily in the textbox if your
textbox also appears very small. The size of the textbox will be related to the
drawing scale and can be adjusted as needed.
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i. Type in name(s) of students creating map. Press enter.
ii. Double click on the text to open an editing dialog box. Edit text as needed
(same procedure as 3.a.ii above)
iii. Click on the button that says “change symbol”. Select font size, color and
font style. Click on OK
iv. Click and hold on title to move title to appropriate area of map

Project 1

Student Project Leaders
Seena Mapsalot
Esri Data
Gis Enterline
-
c. On the ArcMap Main menu bar click on Insert and select “North arrow”

File Edit Wiew | Insert Selection Tools i

O = n é £=# Data Frame )

fiug Title K

-1 £F schools & Text
- O scha

. & Meatline, ..

= 00 runw i Legend...

_ = Scale Bar...

i. Select an appropriate symbol to show direction from the North Arrow
Selector window. Left click on the desired symbol and then click OK
North Arrow Selector E|§|

- Presiew
N N N
"1“”’ A A
ESRI Morth 1 ESRI Marth 2
N N
Q" J!
ESRIMoth 4 ESRIMorth &
\' ||
e
SN .
i (‘\ v ‘7’\
ESRIMoth 7 ESRIMorth 8 ESRI Morth 9 Properties... |
N More Styles -
W Jf—"'E Save... | Reset |
s w Ok | Cancel |

ii. Click and hold on north arrow to move to an appropriate area of map
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iii. Click on the border of the north arrow to resize

EINEI

e

iv. If you want to change the angle of the North Arrow (the default is to have
north pointing up), double click on the North arrow to open the North
Arrow Properties window. You can enter the desired angle for North as
shown. Click apply and OK when done and the direction of your North
arrow will be changed.

North Arrow Properties E|E|

Morth Ao ] Frame ] Size and F'Dsition]

Pressiew General

Sizer Calar:

4/ 380 - -
Calibration Angle: Angle:

E_%' % 0.00
rarker
Fort:
|l ESRI North |
Morth Arrow Style... | Character... | Semboal... | [m] 0

akK | Cancel | Apply |

On the ArcMap Main Menu bar click on Insert and select “scale bar”

w |Insert Selection Tools Wwind

& £# DataFrame "y
frmg Title I
als A Text
hion
Meatline. ..
ey 3 Legend...

ter (& Morth Areaw...

ele
] iEmw Scale Text...
}30 Picture. ..

un Ohiject,.,
N | I
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i. Select an appropriate symbol to show scale from the Scale Bar Selector
Window.

Scale Bar Selector

Presview

|

I 50100 200 Mles
I T Y N Y O |

Scale Line 1 e

o 500100 200 hiles

cale Line 2

o 500100 200 hfles

Scale Line 3

Stepped Scale Line

Alternating Scale Bar 1
Froperties... |

koaore Styles -

Alternating Scale Bar 2

100 Save... | Rezet |

I:l Iufle = ITI C |
Sinale Miizinn Seale Bar ance |
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ii. After clicking on your desired scale bar to select it you can click on

properties in the Sacle Bar Selection window to change the appearance

Scale and Units I Murnbers and Marks ] Format ]
Scale g

1

Mumber of divisions:

ﬂﬁ

Murnber of subdivizions:

[ Show one division before zero [%

Wwhen resizing...

|.-’-‘n.cliust divigion walue j I~
Units

Diivizion Units:

|Feet j

Label Position: B
|after bar ﬂ

Label: |Feet Symbal...

Gap g I:'t;l

ok | Cancel | ‘

of the scale bar. e
iii. Click and hold on scale bar to move to an appropriate area of map
iv. Click on the border of the scale bar to resize it if needed.

5

L S e S N |+
0 8400 59,00 1000 177 D00 23 000

0 5
29,300 39,000 IIB.IIIEI 177,000 f."'.,C'AE-.IZIIII.'ﬁgl

e. You can also change the appearance of the Map Border:
i. Be sure you have the Selection Tool (black arrow) activated and left click
on the border to select it.
ii. Use the edit tools found on the bottom of the Map Layout window to
change the color of the border or to apply a fill color.

o=l ® 7z g|A~ &~ dd o~

4. When you are satisfied with the appearance of you map you are ready to print out a map
a. From the ArcMap Main menu bar select “File” and then “print”
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b. This opens up a print dialog box. Make sure that the correct printer is selected
and that the correct page size and the correct page orientation has been selected
File Edit Wiew Insert Selection Tools Window
O wew... Chrl+h
= open... chro [~
& save Chrl4S
Save As...
Save & Copy...

&+ addData...

Add Data from Internet »

J Page and Print Setup. ..

& Print Previgw, ..

& print...
Map Properties...
Impaort From ArcYiew project, ..
Expork Map...
1 CharcgistarcTukoriMaph airport. mad

Exit Ale+Fa

=1

c. Itis very important that you double check the output size. In the image capture
shown below left, this Map would print “tiled” — that is it will print by printing just a
small part on the map on each of 25 sheets of 8.5 x 11 paper. Within Print Setup
select “scale map to printer paper” or select “letter” for size, as in below right
(depends on the printer selected)

a0 211

Print
- Plinter Setup
Prints
et Namne:: erox Document Centre 420 Properties...
Setup.
Name: Canon i70 tup. S Fioady
Status: Dffline Type: Heiox Document Centrie 420
Typs: Canoni7l Whare IP_1022075.2
Wulhere: USBO0 Comments:
Comments: i
Size, Letter - [ 1 Piniet Paper
Printer Engine: | \windows Printer +|  Propeties. D Piinter Paper(s] that wil be printed Source. Automatically Select = | Printer Marging
; Map Page (Page Layout)
» o
Dutput Image Gualty [Resample Fiati] [ MopPage Page Layout i Partiat Landscape -
V] sampls Msp Elemests
— B sarple ep Elemens ST
et i e ‘ ‘ 1% Use Printer Paper Setiings
Raia 1:[3 . Fag
Piags Sizs that il b used is squal to Printer Paper Sizs

@ Tile Map to Printer Paper width 55 Inches -

& Al Ik Height: M Inches ¥

£ Thes = E = Oientafion € Pomek @ Lancheane

" Scale Map to fit Printer Paper

Murnber of Copies: 1 3:

-

I¥ Show Printer Marging on Lawout: [ Seale Map Elements proportionally to changes in Pags Size

Borcl
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d. When you are satisfied with the print preview click on OK. To print, from the
menu bar click on “File”, then “Print”. Check to make sure setup is still correct
and then press OK button to print.

- Printer

Mame: Serow Document Centre 420 Setup..
Statuz: Ready

Type: erax Docurment Centre 420

Where: IP-10.220.75.2

“Comments:
Piiter Engine: [windomsPrrter ] Piopetiss . | [ Printe Pasets) thet il e pinted
~ Dutpul Image Dualty [Resample Ratic] l:l hap Page [Page Layout)

> : - : . : ] Samp\e Map Elements
Fast Mormal Best |

s

‘Ratio: i FI ,#

T Tile-amta Printer Paper
Ll RIEE]
CTiles s 1 3: e |1 a:

gl cale M ap | it Frter Faper

Murbet of Copiss: 1 =

™ Print to File

5. Save all changes to your map document

LiP
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Summary

The students now have a finished project and a paper map to show for it. This completes the
Data Collection Module. The students were able to collect field data with a simple GPS
receiver, find and use an aerial photo from the internet, add them as data layers to a GIS, and
create a final map. Though this is a simplified example using simple tools, it duplicates the
some of the processes that are use in a geospatial career.

To follow up with this lesson it is recommended that the students use a agricultural data
collection system such as FieldDoc within the Deere GreenStar. A local farmer, community
college instructor, or John Deere dealership could be contacted for such a demonstration and
possibly a hands-on activity.
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Which term refers to a point to which a person is navigating?

navigation point
goto location
waypoint

A characteristic about some mapped object is referred to as:

data
an attribute
information

Which of the following ESRI product is used to create a new empty table for data?

ArcCatalog
ArcMap
ArcEditor
Arclinfo

Which of the following functions is a function of GIS?

controlling
sensing

calculate location
data editing

In order to use the data collected in the field in a GIS it must have:

ID value

source data

XY coordinates
shapefile

How do you get a data layer to display in ArcView data view?

make sure the data layer is checked

add it to the bottom of the table of contents
highlight it

double click on the name

What are the PROPER terms to describe the structure of a table in ArcView?
columns and rows
fields and records

pixels and cells
items and wickets
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8. What value does the navigation function have in data collection?
A. prevents the user from getting lost in the field

B. allows the user to use the four wheeler /ATV to collect data
C. allows the user to find a specific location of interest in order to collect data

9. The spatial reference of a data layer refers to

A. the size and location of the data layer

B. the approximate street address location of the data layer
C. the coordinate system and datum used by the data layer
D. the location of the data layer shapefile on your computer

10. The XY coordinate of an object can be referred to as
A. locational data

B. attribute data

@ JOHN DEERE @
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Agrow@KnowIedg.E

WWWW!MW& Technoiogy Edisation

GPS/GIS for Agriculture Applications

Faculty Development Workshop

Evaluation

Instructions: Please use the following 5-point scale to evaluate general aspects of the workshop, the
information presented for each workshop topic, and the various workshop activities. Check the box that
corresponds to your rating.

General Aspects:

1.

8.

Clarity of workshop objectives ..o

Organization of the workshop ...

Effective 1se Of tHME .ooeevvvieeeieeeeee et

Applicability of information ...

Resources and materials ........cooeevveveeeeeeicieeeeeeeeeec e

Interaction among participants ...

Effectiveness of speakers ..........cccocoeeioiiiiincceiccccc

Overall rating of the workshop ..o

Workshop Topics:

9.

10.

11.

12.

13.

14.

15.

Location Exercise ..

Navigation Exercise..................cooon

Datalogging EXercise.........cccooviimrcieieiiiiccciceeeecceie

Building a GIS table..........cccviinininiiiiiiiiicces

Building a GIS project map..........c..ccoovt wovvvnvncececeenes

Adding XY data...

Creating final map

7] [+}]

7] [+F]

> >

< o <

2 o g
g < g 2
S = < <
O O O
O O O
O O O
O O O
O O O
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O O O
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Please respond to the following open-ended questions.

16. Which aspects of the workshop were most useful to you and why?

17. List two ways you will use the information from this workshop in your classroom.

18. Please provide suggestions for improving the workshop.

19. Additional comments about the workshop.

Thank you for completing this survey!
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Introduction to GPS/GIS Ag

B Applications

“Name of Host College”

“Location”
“Dates”
presented by
AgrowKnowledge, The National Center for Agriscience and
Technology Education

10/26/2008

AgrowKnowledge

= The National Center for Agriscience and
Technology Education

= Partly funded by the National Science
Foundation

= Mission: to prepare a technologically
advanced workforce in ag industry

= Enhance science, math and technology
in technician programs

1 Instructors / Facilitators

= Name of Facilitator,
= Title and College

= Name of Assistant,
= Title and College

g Workshop effectiveness

= Content test

= 10 questions

= Multiple choice

= Covers workshop topics
= Post workshop

= Content test — post

= Evaluation

1 Objectives

Upon completing this workshop
participants will be able to:

= Use a GPS receiver to collect waypoints

= Collect simple feature information and
attribute data

= Transfer data and display it in a GIS

= Understand the value of spatial data for
a manager

Content

Review of Geospatial technologies

Overview — Applications of geospatial tools

Location exercise - use of GPS to determine location
Navigation exercise — use of GPS to navigate to a location
Datalogging exercise — use of GPS to collect data on objects
Transferring data between GPS and computer

Building a spreadsheet for data

ArcView - basics; Components of a GIS

Building a simple project

Adding an event theme — Import data spreadsheet into ArcView

Sharing data layers — Exporting data to shapefile format and sharing
with other participants.

= Creating a map — each participant will create a map with background
data and data from other participants

= Use of ArcExplorer /ArcReader — alternatives to using ArcView




10/26/2008

1 Post workshop

= Building instruction material
= Lesson plan for participant’s school
= Enhanced powerpoints
= Ideas for learning objects

= Integration into science, math or other
non-ag classroom




Introduction to Geospatial
* Technologies in Ag

Introduction to Precision Farming
Ag Geospatial Program of Study

,_:‘ Overview

= Tools of Precision Farming

= Processes of Precision Farming
= Uses of Precision Farming

= Benefits of Precision Farming

3 Tools of Precision Farming

= Global Positioning System (GPS)
= Geographic Information Systems (GIS)

= Intelligent Devices and Implements
(1D1)

!-| GPS tutorial websites

= http://tycho.usno.navy.mil/gps.html
= http://www.trimble.com/gps/index.html

= http://www.colorado.edu/geography/gc
raft/notes/gps/gps_f.html

= http://www.navcen.uscg.gov/

3 Global Positioning System
;. & -“H

Global Navigational Satellite System for the L !
Composed of: Ld

= Satellite constellation (31 satellites) .
= User based receiver units e

Satellites transmit one way ranging signals
which the receivers use to calculate a location

Accurate latitude/longitude to 10 — 30 feet
Correction to submeter to subinch possible

!-‘ GPS — User Segment

= Components
= Antenna
= Receiver

Graphic from
) trimble. 3.html




GPS — basic information

= Location — specific coordinates to identify
your position within 10 — 30 ft

= Time — using the atomic clock, a very precise
time that an event occurred can be
determined

= Speed - by calculating continuous positions,
your speed can be calculated

= Direction — by calculating continuous
positions, your direction of travel can be
determined.

GPS — Ag Applications

= Determine location
= Navigate to a known coordinate point
= Data logging
= Data Logging is most valuable use in ag
= Combined with yield monitor for yield mapping
= Used in scouting to create scout maps
= Used to distribute and record variable rate products
= Used to georeference soil sampling

1 Tools of Precision Farming - GIS?

= Computerized Map

= Combines a map with database
information about each feature on
the map

= Analyze information about feature

Components of a GIS

= Map — displays reference and thematic map
layers.
= Each map layer has one type of feature
= Map layer can have from 1 to thousands of that feature
= Map layers can be grouped together
= Table — stores and manipulates data about
features in map layers
= Looks most like a spreadsheet
= Each feature on a map has one row in the table
= Attributes of each feature is stored in columns

= Table and Map are digitally connected

wm|_ Aok | deehab | Bat W 5] A
419044483 516536237 19981105, 81 701 63 1901 600 29000 Sr00
4130171700 oTenddeaiesEios B7. 697 39 70) E00 21700 4700
413026207 o ReaadGe asT0s | BR . EF 3el B0 B00 22e0D 900
413035260 9T Reaad0a TagTT0s T BE T RF At 180 Shd 21a0d 30d
413044341 oTREAATTIT9gI0S T B A 521 a0 4ad z7ong S0
ATS04ATE T oTReTSe AR B T0 52100 800 27700 S0
e PR b TR R T i e
Al e e TR R G i o e T
EAIE o < T T T T i o T
41807666E . o1 esOnddaaaalios. E41 BT 37 1000 450 17E0D 00
418075543 5T Es00zdT HaaaTins. E41 BT 3 B0¢ 400 18800 F00
41.5026600°  oTedBeTaaaselins Ber BHT 2E 70 400 1800 00
419076743 oTedfeRln99i0s BR. BF 28 90 400 19700 0@
419009208 oTRareR0 TesI0s T BE, EF 37000 460 mzul.u_ AUU.Uﬂ
4 3

:-‘ Functions of a GIS

= Viewing mapped features

= Storage of data

= Retrieval of data - Query

= Analyze data

= Manipulation of data/information
= Presentation of information




* Processes of Precision Farming

= Data Collection (builds data)
= Data Analysis (creates information)

= Interpretation (uses information for
decision making or implementation)

= Duplicates the decision making process

* How are the tools used?

= Data collection

= Georeference data to a map - GPS

= Manage and display data - GIS

= Sensors to measure and sense soils or conditions - IDI
= Data Analysis

= Statistical Summary - GIS

= Query objects and areas of interest - GIS
= Interpretation

= Spatial records in database - GIS

= Interpretive maps - GIS

* Uses of Precision Farming

= Variable Rate Application and Guidance
= Use of tools and analysis to apply correct amounts
on fields
= Recordkeeping
= Use of Precision farming tools to record inventory,
production or management
= Spatial Analysis
= Use of tools and records to analyze records for
decision making

End products of Precision

3 Farming
i Bryan's Farm

= Recordkeeping =

End products of Precision

i Farming Suitabilty Map, e

= Spatial Analysis .I e

s 24




End products of Precision

3 Farming

= Variable As Applied 2001
Applicati .

*

!-‘ Benefits

= Economic

= Financial — higher yields/lower inputs
= Environmental

= Protecting the natural resources
= Sustainability

= Making decisions that balance both




* GPS Exercises

Introduction to GPS/GIS Ag
Applications

Agrowitansieiae

10/26/2008

3 Garmin Etrex K
s
Ty

Zoom Out or
Up arrow

Page — switches
between screen i

“pages”
Zoom In or

Down arrow
“— Power
Enter — select””
menu items

Location Exercise

= Objectives:
= Basic use of GPS receiver - setup
= Awareness of coordinate systems
= Materials:
= Worksheet
= GPS receiver
= Assignment
= Select and record the coordinates of a series of objects

= Record the coordinates of the objects using different
coordinate systems

= Save coordinates as waypoints

3 Location Exercise

= Any object of students choice
= Developing spatial awareness
= Coordinates
= DD — Decimal Degrees 42.675849°
= DM — Degrees Minutes 42° 34.5675'
= DMS — Degrees, Minutes, Seconds 42° 34’ 23.5”
= UTM — Northing 4723 484.45

Location Exercise

= Setup of Coordinate Format

= Setup/menu page

= Select Units

= Format, select hdd.ddddd(decimal degree)
= Use of input buttons

= Arrows to move around screen

= Enter to select highlighted option

= Page to exit screen after selecting

1 Navigation

= Materials

= Worksheet

= GPS Receiver
= Assignment

= Use waypoints saved from Location
exercise or enter waypoints into receiver

= Start and use navigation page

= Follow navigation instructions to waypoint




1 Navigation

= What value does this have in
agriculture?

= Find soil sample location assuring random
or statistically correct sampling

= Find abnormal conditions in field

= Finding a previous treatment area for
comparison

10/26/2008

g Datalogging

= Materials:

= Worksheet

= GPS Receiver
= Assignment:

record coordinates for three of the same type of
object

Determine two attributes to be collected for each
object

record data values for each attribute on each object

1 Datalogging

= What value does this have in
agriculture?
= Yield monitoring/mapping
= Crop scouting/pest mapping
= Recording of characteristics and conditions
= Placement of crop inputs

g Applications Exercise

= Research ways in which GPS is used

= Write one paragraph summary and
present to class

= Weirdest use of GPS
= Best use of GPS
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* GIS Exercises

Introduction to GPS/GIS Ag
Applications

ArcGIS ArcView 9, ArcMap

Viewing mapped features

= i
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R
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Retrieval of data - Query
 Selection in ArcMap
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Neua ar - b ddaeDe G TeesEvona
ki 3 a= A s aps
L
=
= | =

Storage of data
e Table in ArcMap
n —— ) — ) — ,::,g
Macot vl a1 n|ma] wﬁﬁ'wnuuasml |
Analyze data
e Toolbox in ArcMap
]
"E.':.‘. 2|
.-.:—.
L
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Manipulation of data/information
e Toolbox in ArcCatalog

R— _—
e e W— i
e LR e e e o 8Ll
® 3B e Xx

=

T
« =
+ 2
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Presentation of information
 Layout in ArcMap

T AL AGON AAHSO@eTELeRAL
r: T — - | S ARARDOos ]
5 — 5 -]

Parts of the ArcMap Interface

¢ Menu bar

— contains commands for most ArcView
functions

— divided into standard Windows functions
— Different for each

J Eile Edit Wiew Insert Selection Tools Window Help

Parts of the ArcMap Interface

* Toolbar
— Buttons - work by clicking on once for task

— Tools - work by clicking on to turn tool and
then using mouse to complete task

NEd& B o o | || BT Y=
e | b2 P | I e Edel =] =]
C A Al B[ EE G| QAT O Bk OGS

Parts of the ArcMap Interface
e Status

 |o1eagzTaE"w 41°5345.48'N |
1

ArcMap Project

=] £F Layers
= @ ciikce Farm data)soilbests\samplesshp
B M willsouth
3
= ‘&8 crikee Farm datalyieldizo0z
= sthwillmsyldoz

®
B ‘g3 crikee Farm data\basedatallinnroads
= linnrdsup
= @ ciikce Farm datatfieldboundrsyunprojected
El M kechibndry

=
2 ‘&8 crikee Farm data|soiltypes)issshapes
= s82n7gen
O
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Practice building a table

Northing Easting

414564.85 382168.69
414378.58 382255.51
414394.78  382328.40
414421.77 382379.69

Projected - State Plane NAD 83 US Feet

GIS Exercise — Building a Project

* Open new map
» Add data layers

* Rename and change symbology
 Agricultural projects

GIS Exercise — Add XY table

« A. Create a new table

— Use ArcCatalog to create a new table in designated folder

* B. Add attribute fields

— Open ArcMap, add table to new project and add fields

» C. Add field data to table

— From editor toolbar, start editing and enter numbers into table

« D. Add table to ArcView

— From the menu bar select tool and click on “Add X, Y Data”
« E. Convert to Shapefile

— Right mouse click on table and select Data/export data

* F. Create a map layout

— Insert map components to create a professional map
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Introduction to Data Collection

Prerequisite Knowledge, GPS — Determining Location
Teacher Instructions

1. Objectives of exercise:
a. Become familiar with the setup and use of the GPS unit
b. Become familiar with different coordinate formats

2. Review GPS using the GPS powerpoints

3. Handout GPS receivers and if students haven’t used GPS units before, review using
eTrex powerpoint animation
a. review the process of acquiring satellites and check for accuracy
b. review instructions for changing the position format
c. read and record the location of various objects using different coordinate
position formats

4. Pair up students and review the worksheet to make sure they understand the
directions

5. make sure students are changing the formats and recording the coordinates correctly
(in decimal degrees/DD, example - 42.9227364

6. Common mistakes to watch for
a. recording a latitude coordinate in the longitude column
b. recording coordinate in something else besides decimal degrees
c. forgetting the minus (-) sign when recording longitude

7. when completed review and hand-in sheets for grading



Introduction to Data Collection

Prerequisite Knowledge, GPS — Determining Location
Student Worksheet

GPS Receiver #

Error estimate

Group Members

Instructions:

1. Divide into pairs.

2. Each person in the pair will select 4 objects for which to record a location.

3. Record the coordinates and type of object in the appropriate columns.

4. For each object, a different coordinate format will be used (as noted in the last column)
5. Use the setup menu to change the coordinate format displayed by your GPS unit.

Record the location of objects in the boxes below

Person-object | | atitude/Northing | Longitude/Easting | Object/Feature Format
1-1 DD
1-2 DM
1-3 DMS
1-4 UTM
2-1 DD
2-2 DM
2-3 DMS
2-4 UTM




Changing the position format

Garmin eTrex

NogakowdnpE

Turn on unit

Press page until menu screen is displayed

press down until Setup is highlighted; press enter

press down until position format is highlighted; press enter

press down or up until the intended coordinate position format is highlighted
press enter to select

press page to exit to setup menu, press page again to exit to menu screen



Introduction to Data Collection
Prerequisite Knowledge, GPS - Navigation with Waypoints
Teacher Instructions

Goals:

Upon completion of this lab activity students will

be able to navigate to waypoints

Objectives:

Upon completion of this activity, students will

describe the use of a waypoint in navigation
demonstrate ability to enter a waypoint into a GPS unit
demonstrate ability to navigate to a waypoint

Materials:

Handheld GPS receiver(s)
Student worksheets

Instructions:

1.

Using a USGS topo map for your area, pick out two specific objects that students
want to navigate to. Determine the latitude/longitude coordinate of each.
(Alternately, instructor selects two objects and provides the coordinates to the
students. In this method the students do not know where they are going and must rely
entirely on GPS)

Assign and handout GPS receivers to groups of students

Review with the class what a waypoint is and how to set a waypoint.

a) In most systems, waypoints can be entered by pressing the page button until the
Main Menu page is displayed and then selecting “waypoint” Arrow keys are used
to enter coordinates. Use Garmin eTrex animation for practice in setting
waypoints. When printing out student worksheet make sure and include step by
step GPS instructions on back page.

b) Enter both waypoints into GPS unit

Go outside, acquire satellites and demonstrate setting your current position as a
waypoint (students should be standing in a specific spot, to check accuracy on the
return). Garmin eTrex animation can be used previously for practice in setting
current position as a waypoints.

Review the procedure for navigating to a waypoint using the navigation screen.
Garmin eTrex animation can be used previously for practice in using the navigation



screen. Start navigation to the first waypoint. Review with the students what they are
seeing on the screen and that they must follow the navigation arrow.

6. Have students use the navigation screen to navigate to the first point determined from
the USGS topo map. (Note: Do NOT make the first person to the location a factor of
evaluation, it tends to promote racing)

7. Meet at the first waypoint and compare accuracy (students are not all close to the
feature because of the accuracy of the GPS and the accuracy by which the coordinates
were determined). Navigate to the next location; meet and discuss the difficulties in
finding the object. Navigate to the original starting waypoint that they set at the start
of class.

8. Discuss
- differences in methods of navigation
- methods of setting waypoints
- accuracy with which waypoint is found

Grading:

Students will turn in a lab report giving procedures, successes and problems.

Lab Report 100 - 90% 89 - 80% 79 -70% 69 — 60%
Rubric
Completeness Description of Description of Description of Description of
activities is activities is activities is activities is limited
detailed and missing some missing specific to an outline or list
complete details but includes | steps. with no detail.
all steps
Quality work Report is typed or | Report is typed or | Report is Report handwritten
computer computer handwritten and and hard to read.
generated. Itis generated. It lacks | lacks in overall No attempt to
easy to read and in appearance appearance correct for spelling
easily identifiable. or grammar
Timeliness Report is on time Report is one day Report is one week | Report is turned in
late late at end of the
semester
Group work All members are Some members are | One member does | One member does
involved and involved and most of the work all of the work
participate participate




Prerequisite Knowledge, GPS - Navigation with Waypoints
Student Worksheet

Objectives:
Upon completion of this lab activity, students will have

used two different methods to set waypoints
used waypoint set in a GPS units to navigate to an object.

Instructions:

1.

Divide into groups of 4. Make sure that one person has a vehicle available to drive.
Get a GPS receiver from your instructor. (step by step instructions on back page)

Using a USGS topo map for your area, select two specific objects to practice
navigation techniques or get two points from your instructor.

1% waypoint object
Latitude
Longitude

2" waypoint object
Latitude
Longitude

Enter the above waypoints into your GPS unit. (use instructions on back page)

Go outside and acquire satellites. Mark your current position as a waypoint.

Review the procedure for navigating to a waypoint using the navigation screen.
Make sure that you understand how it is done before leaving for the first waypoint.

All students must meet at the first waypoint object. Please do not race to the
waypoints, this is not a race! Discuss accuracy with which object was found.

Navigate to the second point object. Discuss accuracy.

Navigate to the original marked waypoint back at school.



GPS Instructions for Garmin eTrex

Enter a coordinate position
1. Turnon GPS unit
2. Press page to go to menu screen
3. Mark waypoint will be highlighted. Press enter
4. Waypoint screen will be shown. Press down until position is highlighted. Press enter
5. Coordinates will be highlighted. To change the waypoint coordinates:
a. press down to move to a digit that needs to be changed
b. press enter to edit digit
c. press down or up to change digit
d. press enter to select correct digit and move to next digit
6. When correct coordinate has been entered, press down to highlight “save”. Press enter

Change name of waypoint
7. Press down or up to highlight name on flag
8. press enter to edit
9. press down or up to change the digit or letter in name
10. press enter to select correct digit or letter
11. press enter when completed with name to save

Use a waypoint for navigation

12. from the menu screen, press down to highlight waypoint list; press enter

13. waypoint list is displayed. Press down or up to highlight correct group of waypoints;
press enter

14. waypoints will be listed. press down or up to highlight one specific waypoint; press enter

15. waypoint page is shown; press down to highlight “GoTo”; press enter

16. Navigation screen is displayed. Circle is compass showing direction you are actually
moving (heading). Large black arrow is direction to the waypoint (bearing)

17. Start moving one direction until GPS calculates your direction, then follow the arrow.



Introduction to Data Collection
Lesson 1 — Collecting Waypoints
Sample Projects

Listed below are examples of projects that can be used for the Introduction to Data
Collection Curriculum. Projects allow students to work together as a team; groups of
students collect points on different objects within the project. This is not a
comprehensive list of all projects, objects and attributes that can be done, but are
offered as examples. Allow students to be creative and select objects they want to map
and to determine attributes of those objects.

1. Project: farm field
a. Objects: soil samples
I. Attributes: sample number
ii. Attributes: sampler
lii. Attributes: Data sample taken
iv. Attributes: field number/name
b. Objects: weed points
i. Attributes: type of weed
ii. Attributes: species of weed
c. Object: wet points
I. Attributes: field number
ii. Attributes: date

2. Project: golf course
a. Objects: tee-offs
i. Attributes: hole#
ii. Attributes: men’s or women'’s
b. Objects: holes
i. Attributes: Hole #
ii. Attributes: condition

3. Project: school grounds

a. Objects: signs
I. Attributes: type
ii. Attributes: height

b. Objects: Light posts
I. Attributes: number of bulbs
ii. Attributes: height

c. Objects: bus-stops
I. Attributes: covered?
ii. Attributes: bench?



4. Project: Plant ID

a. Objects: Trees
I. Attributes: condition
ii. Attributes: species

b. Objects: Shrubs
i. Attributes: flowering color
ii. Attributes: species

c. Objects: Plants
I. Attributes: species
ii. Attributes: planting date

5. Project: park

a. Objects: shelters

I. Attributes: size

ii. Attributes: fireplace?
b. Objects: Monuments

I. Attributes: name

ii. Attributes: condition
c. Objects: points of interest

I. Attributes: type

ii. Attributes: description



Introduction to Data Collection
Lesson 1 - Collecting Waypoints

Group # GPS Receiver #

Group Members

Object Type :

Group members will decide on one type of object on which to collect data.
Group members will decide on two characteristics of that object which might be important for a person managing that object to know
List the characteristics on the top heading row
Each group member must:
-find four of the objects and use GPS to calculate their coordinate position,
-record its latitude/longitude in decimal degrees in the worksheet below
- determine and record a data value for each characteristic.

# Latitude (DD) Longitude (DD)




Introduction to Data Collection
Lesson 1 - Collecting Waypoints

Instructor Instructions and exercise example

Number of Groups

Divide class into groups of 2 - 3
Let groups decide on one type of object and the two (or more) characteristics of that type of object. Use the project examples to

provide some examples.

Decide how many objects each student must find and record (4 — 8 suggested)
Make sure that students know how to find coordinates on GPS unit and that they are recording them in decimal degrees.
Provide the example for a person in a group doing fire hydrants.

#

Latitude (DD)

Longitude (DD)

Object/Feature

EX. Nbr of outlets

EX - color

EX - Code #

Ex1

41.983726

-91.567343

Fire Hydrant

2

Yellow

83736

2

41.678353

-91.583736

Fire Hydrant

3

red

83617




Introduction to Data Collection
Lesson 3 - Finding data for your state
Teacher Instructions

Background

Each state should have an information council which may have a clearinghouse

of GIS data that is free for download. Providing instructions for every state’s
clearinghouse is beyond the scope of this lesson. However, with some basic
instructions and hints, anybody should be able to find free GIS data.

1. Search internet
a. Use a familiar search engine such as Google (www.google.com)
b. Enter keywords to begin search, listed below are suggestions
I. “GIS data”
ii. “Information council”
iii. Name of your state
iv. “download”
c. Use advanced functions such “search within results” to narrow down
choices

2. Select from search results
a. Look for websites that have a . gov or a .org address
b. Look for website that includes your state’s name with geographic
information council
c. Click on the links for these websites

3. Review website
a. On the information council’s website, look for links that say:
i. clearinghouse
ii. downloadable data
iii. search for data

4. Downloadable data
a. Check to make sure there is a working link to the data

b. A good link will provide a dialog box that allows you to browse to a specific

drive and folder to download and save the data

5. If the website is good for data, save as a favorite!



Introduction to Data Collection

Lesson 3 — Adding Data to ArcMap
Subject: Preparing and using Terraserver images with ArcVoyager

This activity was originally created by Dan Harms and adapted for use with the
Introduction to Data Collection curriculum module

Teacher Instructions

(Note this study guide is written for ArcVVoyager Special Edition, installed on a system

without an ArcView installation. ArcVoyager on a workstation with ArcView 3.x may

enable the user to view a wider variety of image file formats. If ArcExplorer or another

GIS is being used the images may be saved as jpg with a jpw world file.)

Obijectives:

Upon completing this study guide you should be able to:

1.

2.

Identify the types of data available from Terraserver.
Download images from Terraserver

Identify the file format for raster data viewable in ArcVVoyager
Create a world file for aligning the data in ArcVVoyager.

Create metadata for the downloaded data.

Skills to review:

To successfully complete this study guide, you should be able to:

1. Browse the Internet

2. Use a search function on an Internet webpage.

3. Create folders on a computer storage device.



8.

9.

Browse your computer (Windows Explorer) to a specific folder.
Use “Cut & Paste” techniques.

Access and use a text editor like Notepad.

Save files.

Rename files.

Create a new project in Arc\VVoyager

10. Load and view layers in ArcVVoyager

You will need:

Internet access.

Rights to save and edit files to a computer storage device

ArcVoyager installed on your workstation.

Access to a color printer.

Introduction:

Raster images are a powerful tool to use in a GIS. Terraserver is a web portal that gives

one the ability to download raster images from the entire United States. The data can be

identified a number of ways, and can be saved for use in a GIS created in ArcVVoyager.

In this project you will access the data and create a series of maps of the Gettysburg

National Military Park in Gettysburg Pennsylvania.



Part I: Obtaining and Preparing Data for the GIS

Step 1: Where will I put the data?
Geographic Information Systems are very powerful computer applications that can work
with a tremendous amount of data. One of the most important parts of planning a GIS is

organizing and understanding where the data is stored and how it is stored.

1. Browse to the device (drive or disk) where you plan to place the data for your
GIS.
(your instructor may specify where this will be)
2. Create a new folder called Gettysburg_NtImt

3. In this folder, create a subfolder called Raster_images

% Gettysburg_MtMnt

File Edit Miew Faworites Tools  Help

GEack - _/l - ?

Address I A:\Gettysburg_MEHMAE

7 ! Search H_ Fole

Folders x

@' Deskbop
LD My Documents
= j My Compuker
Bl & 314 Floppy (A2
SR ety sburg REIRAE
IZ) Rasker_images

[ s | Azl Miicle £

Step 2: Finding the Data

4. Using your Internet connection go to http://terraserver-usa.com/




5. When the web page opens locate the search area in the upper left corner of the

page.

] /3 TerraServer-USA - Microsoft Inter

| File Edit Wiew Favorkes  Tools 6

IFERHEIERR

Address I@ httpeffterraserver-usa, comf
TerraSrver?"
_ USA

Search TerraServer

Click the box under City, and key-in

Gettysburg.

7. In the State box, key-in PA.

Terr

Skreet

8. Click the Go button.

Featuri

Ciky

Skate

| . ©

s, After a moment a page showing the search results will

open, it should look something like the following.

Place Search

Find Results for 'Getbysburg, PA'

1 Gettysburg, Pennsylvania, United States Aerial Photo 4/18/ 1994
Topo Map 7/1/1981

2 Gettysburg College, Pennsylvania, United States Aerial Photo 4/18/1994
Topo Map 7/1/1981

3 Gettysburg Hospital, Pennsylvania, United States Aerial Photo 4/18/1994
Topo Map 7/1/1981

4 Gettysburg Mational Military Park, Pennsylvania, Aerial Photo 4/15/1994
United States Topo Map 7/1/1981

S Gettysburg National Military Park, Pennsylvania, Aerial Photo 4/15/1994
Lnited States Topo Map 7/1/1981

6 Gettysburg Yisitor Center and Museum, Aerial Photo 4/18/1994
Pennsyhvania, United States Topo Map 7/1/1981

The left column gives the available place names; the right column shows the data
available. Move your cursor over the right column, notice that the image titles are “hot”.

9. Click on a Gettysburg National Military Park Topo Map. (Topo Map 7/1/1981)



A map viewer will open showing the USGS topographic map of the area of the

Gettysburg National Military Park.

w:% The National Map 4 km W of Gettysburg, Pennsylvania, United States 7/1/1981

Download | E-mail | Info | Print | Order Map

L P Topo vap

2
g
g

<111 1o

2

10. Make a note of the position of the zoom scale to the left of the image.

%i% The National Map 4 kn

| . Size

=]
=
-

1l 1o

—
=

‘J:sh

The zoom scale allows
you to move into the
map (+) or away from
the map (-). Zooming is
like moving the map
closer to you (+) or
away from you (-). Since
you are looking at a part
of a larger map,
zooming allows you to
select the area you are
looking at and will
eventually download.

11. In the upper right corner of the map viewer you will find a line that gives you the

following options: Download | Email | Info | Print | Order Map.

Download | E-mail | Info | Prinkt | Order Map



12. We are developing a GIS so we need to work with “Digital Data”. Two of the

headings above concern us, Download and Info.

Step 3: Saving the Data

13. Click on the “Download” link on the map view.

14. The system will work for a moment and change to a download page. If you scroll
down the page you will find further instructions. (the following steps go through
them)

15. Move your cursor over the image, stop at about the center. Right click your

mouse. A fly out similar to the one below will appear.

Cipen Link,
Cpen Link in Mew SWindow
Save Targel As...

ttysburg, Pennsy! Print Targst Q51

s | Map Dealers | Hic Stiay Ricture fint | Drd
Save Picture s, ..
E-mail Picture. .. ‘

-‘NG': Frint Fickture. ..

_,5 G0 ko My Pickures
I ™. Set as Background

Set as Deskiop Ikem...

Uk

Copy

Copy Shorkout
Paste

Add to Favorites. ..

Properties




16. Select Save Picture As

Cipen Link
Cpen Link in Mew YWindow
Save Target As...

Prinkt Targek

Shiow Pickure

Fad Save Pickure As,,,
f _M:an{ﬁ

e 4 Print Pickure, ..

0 ko My Pickures

Set as Background

Set as Deskkop Item...

E-mail Picture. ..

17. In the Save As dialog box that opens browse to the Raster_images folder created
earlier.
18. For a filename enter: Getty topo

19. Make sure the filetype is .omp.

This example uses a bmp file extension. Depending upon the GIS software you are
using you may want to select the jpeg or .jpg image type.




2
Save in: I@I R aster_images j = E’F "

Recent

Getky _bopo,brp

My Documents

| =

by Computer

File niame: IGetty_tDpD.bmp j Save

Save a3 type: IBitmap * brrp] 4 Cancel ‘L
4

20. Click Save

21. Creating a World File

A World File is a file that expresses the coordinates of the digital
data you are using. A world file must have the same file name
as the raster image and it must be in the same folder. A world
file is created by eliminating the middle letter of the three letter
extension and adding a ‘w’ to the end of the extension. A bmp
world file becomes bpw, a jpg world file becomes jgw etc.

At the top of the download page we have been using, the selections have changed to:

DRG Dealers | Map Dealers | Hide Download | E-mail | Info | Print | Order Map | YWorld File

Tnnn Man m
Click on World File.

A new browser window will open.....




3 http:/ /terraserver-usa.com/USGSWorldFile.aspr?T=2&5=14 =101 x|
File Edit WYiew Favorites Tools  Help | :;'

- = — . s =
J Back - J - d @ ._lﬁ | /_]Search \;'\'( Favorites @Media {_‘} | <~ u?—
Address [&] hitp:/jterrassrver-usa comyUSGSWordFlle. aspx? T=28G=1 462 =1 BaK=056)=1 788N =1 Bas="%7CGettysbUra% FCRASLTC Rl ke |Links E

- |

16.000000
0.000000
0.000000
—16.000000
300800. 000000
4416000. 000000

=
[&] Done l_ l_ l_ |4 ntermet Y

This simple six-line text file is a very powerful part of a GIS working with raster images.
It has the ability to align the image with other data from the world. It allows us to place
the layer created from the data on the earth in the proper place.

Click File from the top menu bar....

a http:/ /terraserver-usa.com;/ LS

File Edit ‘Wiew Favorites Tools

Mew »

Qpen. .. Chrl4+0 bl
Edit with Motepad Con
SavE ChrlHS —

Page Setup...
Prink... Ckrl+P
Prink Presview. ..

Send 3
Impoart and Expart...

Properties
W'ork OFfline
Close

Click Save As...

A Save Web Page dialog box will open.



Savein IE}Haster_images j € _" 2 =

Recent

|‘®

Desktop

L

My Dacuments

B
™

My Cornputer

File narne: I j &I
Save as lype: |Web Page. complets % htm:* htri) =l Cancel |
Encoding: IUnicode (UTF-8) j

In the file name box name the file the same as you named the pervious file.
Getty_topo
Give the file a .bpw extension.
Getty_topo.bpw

Use the scroll arrow in the Save as type: box to select Text File (*.txt)

File name: [Us Gz wordFie_asp = Save File name [Getty_topo bom =l sae |
Save as type |W5h Page, complete [ htr:" ki) = Cancel Saveastups  [web Page, complete [ him:™ himi] =l Cancel
B [lricads (UTF-2) = * Encoding [unicode (UTF-6) =l

Click Save.

Close the world file browser window.

22. Correcting the world file name....



e Use Window’s Explorer to browse to the Raster_images folder used to

store the downloaded files.

@ Raster_images

G Iy Documents
Bl My Computer
= 5 31 Floppy (A
Bl IC3) Gekbysburg_MEMAE
() Aerial_images
E} Raster_images
[= S Local Disk (C3)
1) AsApowerpoint

O] x|
File Edit ‘iew Faworites Tools  Help | ':;'
@Back - \) - LE /:) Search H’E‘ Folders | |y | 30 x Q ‘ '
Address IB aGatbysburg_MHMAE R aster_images j @
Folders x
@ Deskbop -

1] “1 n

Getky_top.bpws, ik Getty_kopo.bmp Meta_Getky_Topa,bxk

Notice that the world file has a .txt extension

(In the above example the View setting is Thumbnails)

¢ Right click on the Getty topo.bpw.txt file.

&) WinZip >

Open

Print

Edit

Dpen With 3

Send To r

Cuk
Copy

Create Shorteut
Delete

Rename

Properties

Select Rename.

The file name will appear with a box around it with the entire name highlighted.




Left click in the
FE‘ box around the
= filename. The
highlighting will
be removed from
the file name.

Very carefully remove the .txt from the file name. (use the backspace key)
Click outside of the box around the file name to finish the name change.

A dialog box may open asking you if you really want to change the file name. Confirm
by clicking Yes.

The properly renamed file will look like.....

Getky bop,bpu
Step 4: Metadata

Metadata or data about the data is an essential part of any GIS. The types and

sources of data used in a GIS are varied and extensive. Anyone working with GIS

data or building datasets needs to create and store metadata. The metadata will tell

a new user (or one who has forgotten) the source of the data, the projection system

used with the data, the data’s accuracy, and the date of the data. Metadata may

also contain special information about how and why the data was created.
CREATE AND USE METADATA!

23. Return to the browser window from which the data was downloaded.



%% The National Map 4 km W of Gettysburg, Pennsylvania, United States 7/1/1931
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24. At the top locate the Info tap.

DRG Dealers | Map Dealers | Hide Download | E-mail | Info | Print | Order Map | YWorld File
Tann Man SVETTETEE.

25. Click Info.

26. A new window will open showing some additional information.
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Notice that this image has longitude and latitude lines displayed. The lines create a

graticule. The intersections of the lines are marked with the latitude and longitude in

both decimal degrees (DD) and degrees, minutes and seconds (DMS).

27. Scroll down the page to access the information below the map viewer. A section

called “Image Information” appears. This information is the basic information

used to create metadata.

Image Information:

Projection: Morth American Datum 1983 / UTM Zone 18N
Provider: .5, Geological Survey

Resolution: 16.000 meters per pixel

Size: 600 pixels wide by 400 pizels high

Type: Digital Raster Graphics {scanned topographic maps)



We could copy this information to a paper note, but since we are working with digital
data it makes more sense to work with it digitally.
28. Copying the data...

a. Move your mouse cursor over the text until the | beam cursor appears.

T Try starting at the ) after
—— maps at the end of the

information

b. When the | beam appears, hold the left mouse key down.
c. Wipe the cursor (holding the key down) over the text to select it all. The

selection should look as follows...

Image Information:

Note: Be careful not to select the image above the text!
d. when the text is selected, right click and select Copy. (keep your cursor on

the selected text)

Image Information:

Projection: Morth ameri |
Provider: LS, Geolo LI |
Resolution: 16 | Cut
Size: 600 p o Copy
: Faste topographic maps)
Select all
Print




29. Open a text editor — Notepad is on most Windows workstations.
Use: Start > Program > Accessories > Notepad.

30. Paste the copied information into Notepad.

a. Either right click and select Paste, or use the menu items..Edit>Paste

31. The copied information will appear in the text editor.

Es Untitled - Notepad

File Edit Format  Wew Help

_ioi xi
Image Information: =l
Projection: North American Datum 1983 / UTM Zone 18N
Provider: TU.S. Geological Survey
Resolution: 16.000 meters per pixel
Size: 600 pixels wide by 400 pixels high
Type: Digital Raster Graphics (scanned topographic maps)

=

32. Using the text editor add the following lines to the text.

a. Source: Terraserver http://terraserver-usa.com/

b. Downloaded by: (put your name here)

c. Date: (enter the date you created the file)

Your file should look similar to the following....



I Untitled - Notepad S ————— - _lol x|

File Edit Format Wiew Help

Image Information:

Projection: North American Datum 1983 / UTM Zone 18N
Provider: TU.S. Geological Survey

Resolution: 16.000 meters per pixel

Size: 600 pixels wide by 400 pixels high

Type: Digital Raster Graphics (scanned topographic maps)
Source: Terraserver http://terrazerver-usa.com/

Downloaded by: Dan

Date: 3-21-05

33. Save the file to your Raster_images folder as: Meta_Getty topo.txt

by Metwark File name: IMeta_G etty_Topa. ket j Save |
Save as ype: ITE:-:t Docurmerts [©.tat] j Cancel |

E ncodinig: I,.f_-.,N5| j

Places

v

Note: If you use a different text editor like a word processor make sure to save the

file as a text or .txt file.

Why are metadata files saved as text files?

Metadata should always accompany data files. As GIS use becomes more accepted data
is often shared between users, departments, engineers, and others. Frequently the data is
stored on a server where it can be accessed and used for many different things. Since the
data may be used by others, and since many word processors save files in a proprietary
format (the software used to save the file is needed to reopen the file) it may be difficult
for a new user on another workstation to open and read the metadata. To help overcome
this problem metadata is typically saved in a format that almost any computer user will
be able to access. Two formats widely accepted and which can be opened on almost any
workstation are text (.txt) files and webpages or .html format files. Metadata is
commonly saved in one or both of these formats.

Congratulations! You have created a set of files which can be used in a GIS!

Step 5: Obtaining an Aerial Photo



Use the skills learned in steps 11-33 to download an Aerial Photograph of the Gettysburg
National Military Park.

Create an Aerial_image subfolder under your Gettysburg_NtIMnt folder to same the
aerial photo file set.

If you still have the browser open to the site, there is an Aerial tab at the top of the map

viewer that will give access to the aerial photo of the site.
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Clicking on the Aerial Photo tab will display the aerial photo.
To insure that the image is the same size as your topo map make sure the zoom scale is

on the same setting. ( #10)

Save these files as:

Image file: Getty_aerial.bmp
World file: Getty_aerial.bpw

Metadata: Meta_Getty_aerial.txt



Introduction to Data Collection
Lesson 3 — Adding Data to ArcMap, Downloading and using data from internet
Teacher Instructions

Background

From a clearinghouse, each state will be different, however once you have found the
site, step by step instructions are typically included. This document contains provides
some useful hints.

1. Getting to the downloadable data
a. click on any links that say data, resources or downloads
b. there may be categories of data; find one that says images or roads
I. these will be the two most useful types of map layers
c. map/data layers will most likely be presented in a list
d. Enter clearinghouse
i. Students will probably have to register. Enter name, information
requested, user name and password.
ii. After your information is confirmed, use your username and
password to enter the clearinghouse

2. Looking for appropriate layers
a. look for the name of the data layer
I. this is what you most likely click on to start download
ii. some clearinghouses will allow you to preview the data layer to
make sure it is what you want
b. choices of GIS formats
I. For roads (or other vector data), if you have a choice of formats
select “Shapefile” (.shp)
ii. For aerial photos (or other raster data), if you have a choice of
formats, select “geotiff”’
lii. For aerial photos, if the format is other than “geotiff’, you may have
to ALSO download a “world file” or “header”. Instructions should
be on the page

3. Start download
a. once you have located an appropriate data layer, click on it to start the
download
b. An option to save or open will sometimes be offered — select “save”
c. A dialog box should then open for you to select the drive and folder to
save the data layer to.



4. After downloading, look for “metadata” for each map/data layer
a. this will include valuable information about the layer
I. metadata will describe the map/data layer so you can decide if it
will be valuable for your use
ii. LOOK AT THE METADATA FOR SPATIAL REFERENCE — WRITE
DOWN THE COORDINATE SYSTEM AND DATUM OF THE
LAYER YOU WILL BE USING
1. Thisis very important for a later step
2. Common spatial references are:
a. GCS-WGS 84 or
b. UTM Zone 15N NAD84
c. Numbers may change but format should be similar

5. “Unzipping” the data layer
a. The downloaded data layer may be in a compressed format

i. use windows extract utility
1. find compressed file in my computer
2. right mouse click on compressed file
3. select “extract all to this location”

a. this saves the uncompressed files in the same folder
as the compressed file
ii. a utility such as WinZip may also be used.
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