Purpose:

Introduces you to heads-up digitizing using a georeferenced image file in the background. Image
files may include MrSid, DOQs, DOQQs, DRGs, GeoTiffs, etc.
datasets: points, lines, and polygons.

#5a — Heads-up Digitizing

file will contain digitized roads; and a polygon file will store the digitized farm lands.

To Turn In:  ArcMap Layout of digitized farm parcels.

Data Source:

1.

folders called:

Open ArcCatalog
a. Click on Help — ArcGIS Desktop Help

b. Click on Search Tab - type: “New Shapefile” — List Topics; now software will search for a list of topics
that meet your criteria, so just sit back and wait.

fsa01imq4041sw.sid

First, create a new folder called Digitize under your C:\Projects folder.

shapes (stores any shapefiles you create or need for your project)
imagery (where you’ll store the MrSid for this project).
c. docs (stores instructional materials, letters, correspondence, etc., that are part of a project)

Read Through All Instructions Before Beginning, And follow your project set-up instructions!!

In this project, you will digitize 3 vector
The point file will contain the point locations of the farmsteads; the line

Inside this folder, create 3 new

Search

Type in the word|s) ta search for:

INew Shapefile

Select topic:

: List Topics ;

Found: 135

Diszplay

Title

| Location

| Ral ~

Extract Walues to Paints
GIS dictianary

GIS dictianary

GIS dictianary

IS dictionary

Creating 30 features
1D (30 Analyst)

IS dictionary

GIS dictionary

GIS dictionary

Packaaing a published map
How large dataset overlays work

Converting labels to annotation fe...

An overview of the Analpsis toolbox
Spatial reference and geoprocessi...
61 rnamieia Af the ban dlnehra b

A

Linear Referencing toals
Spatial Anhalyst tools

ArcGIS Spatial Statistics ..
ArcGIS Spatial Analyst H...
Geoprocessing Data Ma..
Geoprocessing 30 Analy...

3D Analyst
3D Analyst tools
Geodatabases

Spatial Analst Analyst ...

Publigher
Analpsis [Samples) tools
AreGIS Desktop Help

igrating from Arctiew GIS Netwo... Network Analpst
Geoprocessing Analysis ...

Analpsis toolbox

Analpsis tools
Reneral Canrents af Sna

An overview of the Features toolset D ata Management toolbox 1
Calibrate Routes [Linear Referenci...

I Search previous results
[™ Match similar words
™ Search tites anly

ArcCatalog

E? ArcGIS Desktop Help _ O]
File Edit \iew Go
Hide Back Fomward  Prnt Optiong
=l

Creating 115 shapefiles and dBASE
tables
Related topics

© About creating shapefiles and dBASE
tables

© How to create shapefiles and dBASE
tables
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e. Click on Title to alphabetize. Scroll down until you find “Creating new shapefiles....”
Double-click on it and the info in the right pane will change
Click on the “expand all”” button and each of the bullets will open up completely with lots of
information. Read the paragraph.

E? ArcGIS Desktop Help

=h

File Edit Wew Go

H & = &

Hide Back Fonward  Print Options

antentsl Index  Search |Favorjtes|

Type in the word(z] to search for;

INew Shapefile j Arccatalog

Lizt Topics | Display

Creating I shapefiles and dBASE
— Faound: 135 tables
Title I | Location | Halil Related tonics

turn feature clazs Metwark, Analyst a0

Creating an addrezs locator Geocaoding BE
Creating and debugaing geoproce...  “Writing geoprocessing zc... 44
Creating and updating metadata ArcCatalog 123 ¢ About creating shapefiles and dBASE
Creating new data sources from th... ArcCatalog 45
Cr liﬁl a0 apef and dB: { ; tables
Creating route feature clagzes Linear Referencing 25 J
Creating routes from exizting lines Linear Referencing 53 @ How to create shapefiles and dBASE
Customize commands available in ... Customizing drcMap and... 54 tables
Customize commands available it ... Customizing Archdap and.. 33
Drata access using cursorz in a ge... Wiiking geoprocessing sc... 32
Defining a shapefile's coordinate 2. ArcCatalog 73
Defining the address locator comp...  Geocoding 78
Editing attributes ArchMap a2
Exporting data to a new coordingt...  ArcMap 72
Exporting features ArchMap a8
Extract Values to Points Spatial Analpst tools 3
Feature Clazs To Feature Class [C... Converzion tools 39
ni-nr\ndﬂ- #ddreseas [Renradinal Genmnding banle I TILI
A
[ Search previous results
™ Match similar words =
[~ Search litles only o | _'I_I

Then towards the bottom is a list of step-by-step instructions. This process follows just about any searches you
may try. So, these are good steps to follow whenever you have a “how do | do..??? in ArcGIS.”

E? ArcGIS Desktop Help =1

File Edit Wew Go
& = &
Hide Back Forward  Print Dptions
W How to create Y shapefiles and dBASE |
Qontentsl Index  Search | Favorjtesl tables
Tupe in the word(z] to zearch far: ¥ Creating a new shapefile
|New Shapefile | ﬂ 1, Select a folder or folder connection in the Catalog
| | tree,
List Topics Displa . . . . X
= i =ty 2, Click the File menu, point to New, and click Shapefile.
Select tapic: Faund: 135 3. Click in the Name text box and type a name for the
Title | Lacation | Rank [« new shapefile,
An overview of the Features tool...  Data Management tool... 1 4. Click the Feature Type dropdown arrow and click the
Calibrate Routes [Linear Referen... Linear Referencing taals 2 — type of feature the shapefile will contain.
Estract Walues to Paints Spatial Analyst tools 3 ; . ) ) .
GIS dictionary ArcGIS Spatial Statistic... 4 5. Click Edit to define the shapefile's coordinate
GIS dictionany ArclGlS Spatial Analyst .. & system,
GlS dictionary Geoprocessing DataM... 6 6. Select, import, or define a new coordinate system,
GIS dictionary Geoprocessing 30 Ana.. 7 then dick Ok
Creating 3D features 30 Analpst 8 !
D% (30 Analyst) 3D Analpst tools 9 It's highly recommended that you define the
Converting labels to annotation f..  Geodatabases 10 shapefile's coordinate system now; however, you
GIS dictionary Spatial Analyst Analpst . 11 can postpone this step untl a later time.
Packaging a publizhed map Publizher 12 X . . .
How large dataset overlays work.  Analysiz [Samples] tool: 13 7oI tfge Shipeﬂl?: Wlllds_tor;:e polylllnestrepr;ser?tlng
B el AcBIS Desktop Help 14 routes, check Coordinates will contain M values.,
Migrating from Arciew GIS Met...  Network Analyst 15 8. If the shapefile will store three-dimensional features,
GIS dictionary Geoprocessing Analysi.. 16 | check Coordinates will contain Z values,
[T Search previous results 9, Click OK.
I” Match S'!'“'la’ words The new shapefile appears in the folder's contents, +
[T Search lites anly al [ R

. After reading, close the Help dialog box and proceed with instructions provided below.
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Creating a New Shapefile — In ArcCatalog

1. In Arcc ata| Og , Cl |Ck on you r new 3 ArcCatalog - Arcinfo E:"-.,Pro]'cts"m,Digitize

Digitize/shapes folder to activate it. }_’? el it e
» |} Eolder
2. Click the File menu, click on New, and click [? . gf:;j”f'“””atabase
Shapeflle :x D;ete Q Group Layer
B g Shapefile...

Rename o
=& (Zoverage Relationship Class, ..

Propertiss. ..
|| Turm Feature Elass,

& B & Toolbox

Ezit 1 arcinfo ‘“Workspace
dBASE Table
- E' pelancs INFO table. .

Creates a new object of the se Y Coverage...

3. Click in the Name text box and type a name for Dot
the new shapefile. Call it:
Feature Type:

INEW_S hapefile

a. fal’m_ﬁdds — Spatial Referance
Description
4. Click the Feature Type dropdown arrow and . tinknotn Ceerdinate System B

click the type of feature the shapefile will
contain. Select

a. Polygon . e~

. . . o . I~ Show Detaik
5. Click Edit to define the shapefile's coordinate R y
aordinates will contain M values. Uzed to stare route data,

System . 7 Coordinates will contain 2 values, Used ta stare 30 data.

coce |

Notice that under Spatial Reference, the Description reads: Unknown Coordinate System.

That tells us we need to define what coordinate system the new shapefile will have. Because the imagery
we’re using (and all datasets we use here) are in UTM, NAD83, Zone 15, we need to define that for our new
shapefile.



To do this:

6. Click on Select (Select a predefined coordinate system.) Click OK.

7. Click on Projected Coordinate Systems. (Double-click, or Single-click and Add)
8. Click on UTM.
9. Click on Nad 1983.

10. Click on NAD 1983 UTM Zone 15North. (Double-click, or Single-click and Add)

Spatial Reference Properties HE Browse for Coordinate System [ || Browse for Coordinate System
Coordinate System | Look in: I@ Coordinate Systems j fﬁ:.l &Iﬁ Ej e Look ir: ID Projected Coordinate Systems j "El E3|58|Ci
_ Name | Type | Hame [ Tvpe
L ‘Llnknnwn Folder | Continental Folder
ks |_IProjected Coordinate Systems Folder I Courky Systems Folder
- |__1Gauss Kruger Folder
:I |_IMational Grids Folder
|_1Palar Folder
L |ctateble #9 Folder
s Folder
Folder
Folder
#7 Name: I Add Harne: | Add
= Show of type:  [Spatial references | Cancel | Show of type: [ Spatial references = Cancel
Select. | elect a predefined coordinate system.
port a coordinate system and X/ 2 and M Browse for Coordinate System =
jomains from an existing geodataset (e.g., ||:| Browse for Coordinate System [x]
feature datasst, feature class, raster]. Look in: Utm Laok i ID
2 ] | Mad 1983 | el eulam|id )
Mew.. - | Create & new coordinate system. [ Type [
Fold L 1ipe I -
- Edit the properties of the cunently selected oleer " NAD 1983 LTM Zone 10N.prj Caordinate System
Y, | coordinate system, Had 1983 #10 Foldsr 5 NAD 1983 UTM Zane 11M.pt] Caordinate System
Folder %MD 1983 UTM Zane 120.pt] Caordinate System
LClzar | Sets the coordinate system ta Unknown, Falder Aooo L Coordinate System o
Folder System
Sayve fis.. | Save the coordinate system to a file. #11 System
B System
A0 1963 UTM Zone 17M.pr] cecicnione System
oK | Cancel I Lpply @NAD 1983 UTM Zane 18M.prj Coordinate System
@NAD 1963 UTM Zone 19M.pri Coordinate System LI
Warne: I Add Mame: [NAD 1583 UTM Zone 15Mpi Add
Show of type: ISpatiaI references =l ﬂl Show of type: ISpatla\ references =l ﬂl

H H Spatial Reference Properties HE
Notice the Spatial Reference —— ereate new shanefle T
Properties have now changed :
y Name: ‘NAD_WEIS}_UTM_Zone_WSN Mame: INew_Shapeflle
from above (#7) to what’s Do | 5
. - Feature Type: Palygon =

ShOWn at nght' gl‘:?:?évgatiun. sl B

;:Jr\l::lliusn Transverse_Mercator [PRIE RIS
12. Click A[)[)l)[, and then P ing: 000000000 Dizeiglia

. . . E‘;‘sﬁ;wﬂg:gﬂf %Uaugguuuuu Projected Coordinate Systerm: ;I

click OK. (Just clicking OK SR S Name: NAD_1383_UTM Zone 15N
- Atitude_0F_Origin: 0.1

Linear Unit: teter (1.000000) Geographic Coordinate System:
IS 0kay tOO.) g:;g:ag@gfﬁg;mﬁjﬁzg883 = Mame: GCS_Morth_american_1983

Notice the “Create New
Shapefile” dialog box now
shows the new and the old
coordinate systems.

Select a predefined coordinate sustem.

Import a coordinate system and =7, Z and M
damainz from an existing geodataset [e.q..
feature dataset, feature class, raster).

Kl

I™ Show Details

Create a new coordinate system

Edit the properties of the curently selected
cooidinate system

Sets the coardinate system to Unk: I” Coordinates will contain M values. Used ta stare route data.

#12

I Coordinates will contain 2 values. Used to store 30 data.

] #13 ok,

Apply |

Save the coordinate system to a fil

13. Click OK.

Savedis.

Cancel

K Carcal |




The new shapefile now appears in the folder's contents.

cCatalog - ArcInfo - C:%ProjectshDigitize' shapes

J File Edit View Go Tools Window Help

JE‘&“‘EX ééga‘ﬁ‘ﬂgm|k?||§|Calculate.ﬂcreage

%[l Contents |F'review| Metadatal

n_ o
~h o3

Mame T Size | Modified

Repeat Steps 1 — 13, twice more with the following guidelines:
1. Create a new shapefile called “Roads”. In Step #4, select “Line.”

2. Create a new shapefile called “Farmsteads.” In Step #4, select “Point.”



A. PREPARATION BEFORE DIGITIZING
1. Open ArcMap and immediately save your new project and call it, “Digitize.mxd.”  Save it at your

C:\Projects\Digitize root level.

2. Make sure your map units and map distance is set to meters, miles, respectively. (See below if you’ve

forgotten.)
> Right-Click Data Frame — Properties - General — Map Distance: Meters; Distance Units: Miles

For background imagery to digitize from, you will be using a MrSid image.

4. Copy the Fsa0limq4041sw.sid image to your — EELED
C:\Projects\Digitize\Imagery folder. (1 will let ~ tein [ imagen B e = I =2 ]
you know where it is currently stored.) I%f?limimqmmw.sid [ |

5. Add it to your project.

The imagery is one of the end products of flights

flown by USDA/FSA every year. The imagery

was georeferenced and rectified and converted to

a DOQQ, which was then further converted to a Name; I Add

MrSid file (a process of compressing the file to a Show of ype: [Datasets and Layers (- ) 5] Concel |

smaller size and yet keeping the integrity of the

original data).

6. Zoom to the boxed area (see below) Should now look like below:

‘& Untitled - ArcMap - ArcInfo _ (O] x|
J File Edit Wiew Insert Selection Tools Window Help |
JD@'E@H{, @Yo o | & |[FeEaE || &SE
=1 £F New Data Frame 1 @ B

=] Fsablimae04 15w, si @

RGE pute

M Red: Band_1 Go

[l Green: Band_2 b

MM Elue: Band_3 {ﬂ.?

@

@

—

b =)
Display Selection ’T ELERE | ’l_
J Drawing ~ ’T@ | O= A~ = ||,0]Aria| j I'ID j B
[ [556115.94 4921297.99 Meters | 4

You will now begin to set up for digitizing.
« Zoom in further to 1:9000 (Remember: You can also just type these numbers in the little

box in the upper center.)

INFO: You will be digitizing the various land parcels within the large square, shown above. Each of
the different colored polygons represents a different field (colors show different types of crops grown).

REMEMBER: You must digitize at the same zoom level for all parcels; but you can “pan” around the
View.



B. DIGITIZING
Again, Open up the Help and search for Editor - The sketch construction tools. Read thoroughly before

proceeding.

1. Back in ArcMap, add your new Farmstead.shp to the data frame. (This is your new point shapefile.)

2. Click on View — Toolbars — Editor to add the Editor toolbar. Position it like below.

* Digitize.mxd - ArcMap - ArcView

File Edit Wiew Insert Selection Tools ‘Window Help
=== ] i & 1297540 BRI Y- Wi N s
Editor ¥ - | | | I

204414.59 4914362.93 Meters

Click on down arrow next to Editor (to set snapping and vertex parameters). Set to the following:

Editor - Options: Editor — Snapping:

Editing Dptions == Snapping Environment x|
General | Topology | Versioning | Units | Edit Tasks | Annctation | Laver | Vartex | Edae | End |
Display measurements using I—E decimal places P D D D
Snappingtolrance: [ 7 [ =] farm_fields

Sticky move tolerance: 0 pixels

I~ Stretch geometry proportionately when moving a vertex
I™ Show snap tips

E||:| Edit Sketch
- [ Edit sketch vertices

[ Edit sketch edges
am tolerance: T map uits (-
H [l Perpendicular ko sketch
Group ,—5[. paints together when streaming E D Topology Elements
- ] Topology nodes

ED Miscellaneous
o] Survey Points

0k I Cancel Apply

3. Click on down-arrow on Editor — Start Editing. If the Task does not default automatically to “Create

New Feature”, then click the down arrow and select it.  Also make sure the Target says Farmstead.

File Edit Wiew Insert Selection Tools wWindow Help
DEEd&ES P 2|y o + |[1:26367 2 &g 0w
I Editor = 3 y:" Task: 1Create Mew Feature LI Target: |Farmstead LI |
' Hia = e e T 1 5|
6061044 4914290,45 Meters




4. Click on the Sketch tool (pencil, below) and just click once on each of the farmsteads. This, basically, puts
a point at the location you clicked. Notice the last farmstead is highlighted blue. This means it’s still
selected.

& Digiize.mxd - ArcMap - ArcView

Fle Edt View Insert Selection Tools Window Help |

DEHE B @ K v | & [1300 ST =
| edror v | W) 2 ~rask: [create New Feature = | Target: [Farmstead E e li={
[= & Farm Tracts |

E Farmstead
® )
ar
= b4 FsaD1img404Lsw.sid e
RGE o
MlRed: Band_t 4 [
[ Green: Band_2 7
MNELe: Band 3 : !
-
k
(1]
#
£
=2
F
Display Selection

| 56027363 4915117.42 Meters |

5. Now click on Editor — Save Edits — Stop Editing. Click Yes when asked to save edits. You are now
done with your Farmsteads. That was probably a little too easy, but it shows the process. Open the

attribute table and take a look at the 2 new records added to your empty shapefile.

B Attributes of Farmsteads =]

Record: ﬂllll ] _blﬂl Shiow: W Selectedl Records [1 out of 2 Selected.]

6. Next, add your Roads.shp to your project. Follow the same process as above.  This time make sure your

Target is your Roads.shp.



7. Click on your Sketch tool. Click at the beginning of your line and then just click and drag to where you
want your line to end. These roads are very straight; if they were more curved, you would just need to click
where the curves occurred. 1’ve highlighted below to show you the roads.

| File Edit View Insert Selection Tools Window Help

IDEHS & BBX v & w7 &0

Editor * |~ f Task: |Create New Feature = | | Torget: |Roads - i
= o + x| _@ ‘“’
= £# Farm Tracts i
E Farmstead 5}
-
E FsaDlimo40 sve.sid
RGE
M Red: Band_i
[ Green: Band_2
M Blue: Band 3
=
&=
Disphay | Source [ Selection | 20| 4 -

| [559830.71 4915619.86 Meters |

8. Now click on Editor — Save Edits — Stop Editing. Click Yes when asked to save edits. You are now
done with your Roads. Again, open the attribute table and look at the roads you’ve digitized. We,
obviously, have NOT added any attribute fields, but you could add new fields at this point and populate as
needed.

a. Open your attribute table and take a look at it (Right-click Roads — Open Attribute Table).
Notice that the first record starts with FID# 0.  So, there are actually 6 records that were

digitized, not 5 as one would first assume.

B Attributes of Roads M=l

FID Shape* Id
0 | Polyline
1 |Palyline
2 |Palyline
3 |Palyline
4
5

Palylire
Palyline

Recaord: ﬂlll 1 _Ilﬂl Shiow: W Selectedl Recards [0 out of B Selected.]

oo o o oo




9. Next, add your Farm_Fields.shp. This time, things get a little more interesting. Again, make sure your

Editor toolbar’s Target is set to edit your Farm_Fields shapefile.

a. Again, click on the Sketch tool. Click anywhere on the boundary of the polygon (shown below) and then
continue to click around the boundary to trace as shown below. Double-click when done.  Because this
is a polygon layer, you don’t need to necessarily digitize back to the start as the sketch tool knows this
instinctively. (You’ll see what | mean as you digitize.)

b. SAVE YOUR EDITS - Editor — Save Edits.

% Digitize.mxd - ArcMap - ArcInfo

J File Edit Wiew Insert Selection Tools ‘Window Help |
J O = E §| cli% E x | K | \'I} ||1:13,3E=E= j ||E| iEJ a E|k?| | Caleulate Screage
J Editar = | e | .5? ‘I Task: ICreate Mew Feature ;I | Target: IFarm_FieIu:Is ;I |X (&) | |

— 3
= £# Mew Data Frame
=l Farrn_Fields Q
i HH
=l Farmsteads .
& K
Fsa01imae04 1 sw.sid 4™
3
i
Digplay I Su:uuru:el Seleu:tiu:unl 4 20 |2 n 4 '
Jgrawing" kf:}||:|'ﬁ':z|l|£ﬂ.ﬁ.rial jl'l[lj]]fg|iv B S
| |Ee0347.08 4915420.64 Meters | 4

c. Now to begin digitizing your second field. This time, however, change the Task to “Auto-Complete

Polygon.” This tool ensures we don’t end up with tiny slivers between the polygons and allows the
software to fill in where we don’t actually have to digitize. The tricky part here is that you need to

begin/end your digitizing at or inside the polygon you are abutting.

= _Digitize.mxd - ArcMap - ArcInfo

| File Edit Wiew Insert Selection Tools ‘Window Help ‘
EECE R SR e AT Y=
_ Editar = | [ 3 “?" Task: IF'.I.II:D -Complete Polygon I | Target Farm_Fields

-

f

pm
Drawing ™ k If_h)||:| A~ ﬂ“mﬂ.ﬁ.nal J|1EI j B Fr O |£"
Layet in which Feakures you create will be skored | [561502.21 4915386.06 Meters | 5
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This time, click just inside the already digitized polygon. Then continue to move your mouse and click
around the boundary to digitize. When you are at the bottom, double-click back inside the polygon.
The inside part of the polygon that abuts the first polygon, will automatically fill in — you don’t have to
digitize — only digitize where 1’ve shown using the black lines below. Notice, however, the blue
highlighted polygon; even though you did not digitize the piece next to the first polygon, the software

intuitively filled it in correctly.

= _Digitize.mxd - ArcMap - ArcInfo

J File Edit Wew Insert Selection Tools “Window Help |

J D= E %‘ & B X ‘ R |\'|,'f “1113'338 'I ”E‘ @ & D|k"‘ | Caloulabe Screage

J Editar ~ | ~ ”?' Task: I.ﬂuto-Complete Polygaon ;I ‘ Targek: |Farm_Fields LI ‘X (=) | |
| x i
= &=# New Data Frame @
= B farm_fields €l
o i
=l Farmsteads n
& ]
Fsa01imaq441sw sid am
9
-
»
1
k
(i
Display ISDurceI Selectionl % 20|
| raving > & 1 1| O~ A v 22 oA -l B s g A Sy S o

[ |5e0070.79 4915410.21 Meters | 7

10. Continue to digitize all of the polygons until your shapefile matches the below diagram. Save often.

= _Digitize.mxd - ArcMap - ArcInfo
J File Edit Wiew Insert Selection Tools window Help |
| DBE& % R X w | b RN AV O Rl
- @
= £ New Data Frame
[= Farm_fields @ lﬁ
L] A ([
] Foads N
[1 Farmsteads wa o [
Fsallimgeoe1sw.sic | & &
@
0 2] :
Dizplay I S-:uun:el Selectiunl e m ﬂ
Jgrawingv R @O~ A~ (= |[o]add =] Bz ulA
| |560536.95 4914501,25 Meters | 4

11. Click on Editor — Save Edits — Stop Editing.
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12. Open the attribute table and notice how many records you have created. How many records do you

have?  You should have 9.

D. TOHANDIN: You have created 3 new shapefiles: a polygon, line, and point.

1. Create 1 layout showing all 3 of these new layers (include the image).

EXAMPLE: An example of what your View, Tables, and Table layout might look like. Hopefully

you’ll be more creative!!!

*_Digitize.m»d - ArcMap - ArcInfo

J File Edit Wiew Insert Selection Tools Window Help

J = §| & @B > | CER] |{|'/ ||139-EIDD 'I ”Q| @ & EI|I§?| |Calculate.ﬁ.creage
J Editor * | Y |,7v Task: ICreate New Feature LI | Target: IRoads j |.>( (= | |
i
= g Mew Data Frame @
=] Roads G
- o
aAm
B Farmsteads "n
L&'}
=l Farm_fields 3
Fsallimgd04 1 sw.sid
&
»
b
3
i)
h

+
=

Al

Display I Sourcel Selectionl 20|74 »
JQrawing' k @|Ej AT Iz“pj.ﬁ.rial jlm j B 7 U A' By - iv 2 ‘

[ [559751.15 491529974 Meters |

2. Next, open up all 3 attribute tables so you can see all of the records. Take a screen shot and paste into
Word and print out and hand in along with your map. Make sure your name is on both sheets.
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