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FURTHER ASSISTANCE

If you have questions or need assistance,
please contact:

Andrew Nicholson
GIS/Data Librarian
U of T Mississauga Library — Rm. 360
Hazel McCallion Academic Learning Centre
905-828-3886
andrew.nicholson@utoronto.ca

Tanya Kenesky
GIS/Data Technician
U of T Mississauga Library — Rm. 360
Hazel McCallion Academic Learning Centre
905-569-4525
tanya.kenesky@utoronto.ca

OR

Drop into the
AstraZeneca Canada
Centre for Information & Technological Literacy
U of T Mississauga Library — Rm. 360
Hazel McCallion Academic Learning Centre

Between 9am & 5pm
Monday to Friday
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WORKING WITH LAYER PROPERTIES

Once you have added a layer to ArcGIS you have numerous options that you can change within the layers properties
window. In this example we will use a landuse layer of Mississauga.

To open the properties window, right-click on the layer and select Properties

Table Of Contents x
-7 i = —
= £ Layers
= DW '@' o= Generzl | Source | Selection | Display | Symbology [ Fieids | Defintion Query | Labels | Joins & Relates | Time | HTML Popup |
X Remove L N land
ayer Name: anduse ¥ i
& Open Attribute Table v Visible
Joins and Relates » Description: -
2 Zoom ToLayer
wisible Seale Range » -
Use Symbol Levels Credits:
Selection 3
Label Features Scale Range

Edit Features

You can specify the range of scales at which this layer will be shown:

(@ Show layer at all scales
g Conwert Features to Graphics...

() Don't show layer when zoomed:
Convert Symbology to Representation...

Data » Out beyond: (minimum scale)
<2 Save As Layer File. .. -
%’ Create Layer Package... In beyond: (maximum scale) ﬂ
[ Properties...
T

The Layer Properties Window will open. This window will allow you to adjust numerous options with respect to the data
layer you are working with.

RENAMING A LAYER

The General tab within the Layer Properties window allows you to not only rename your layer but also provides a location
to record a description of it. You can also specify the scale range at which the layer will be shown.

IDENTIFYING A LAYERS GEOGRAPHIC PROPERTIES

The source tab within the Layer Properties window will show you the extent of the layer, the data source and path to the
data file as well as the Geographic Coordinate System and Datum

Selection | Display | Symbology | Fields | Defintion Guery | Labels | Joins & Relates [ Tme | HTML Popup |

Extent
Top: 43.737129dd

Left: -79.808800 dd Right: -79.523155 dd
Bottom: 43.474911 dd

Data Source
Data Type: Shapefile Feature Class -
Shapefie: €:\GIS_Data\GIS_Manual\ONlur\ONlur shp
Geometry Type: Polygon
Geographic Coordinate System:  GCS_North_American_1983
Datum: D_North_American_1383
Prime Meridian: Greenwich

Angular Unit: Degree

< b

Set Data Source...
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DISPLAYING YOUR DATA

The Symbology tab within the Layer Properties windows allows you to choose the way in which you display your data. It
can be displayed as a one of 5 main categories; Features, Categories, Quantities, Charts, or Multiple Attributes.

FEATURES allow you to show all attributes within the layer using the same symbol.

Layer Properties

| General I Source | Selection | Display| Symbology | Fields I Definition Cluery | Labels I Joins & Relatesl Time I L

N

S::‘:m Draw all features using the same symbol. Import__
bol Symbol
Qs
Multiple Attributes
Legend
Label appearing next to the symbol in table of contents:

(/J”L(\ Additional description appearing next to the symbaol in your map's legend
—T e

CATEGORIES allow you to show categories of data as defined by the attribute table. In this case the layer is Landuse
and within the attribute table is a column named category which identifies each polygon within the layer as a specific
designation. By selecting the appropriate Value field and then selecting Add All Values you can display this information.

ERSE ML

OMlur

=
=]

Shape CATEGORY
Pohygon | Waterbody
Pohygon | Parks and Recreatiocnal
Pohygon | Open Area
Pohygon | Parks and Recreatiocnal
Pohygon | Residential
Pohygon | Residential
Pohygon | Parks and Recreatiocnal
Pohygon | Parks and Recreatiocnal
Pohygon | Residential

"o 1+ M E {0 out of 8618 S

Ca|~|men|dfealpa| =

Cre=mm— v

| General I Source | Selection I D|5play| Symbology | Fields I Defintion Query I Labels I Joins & Helatesl Time I H
S':::;m |Draw ies using unique values of one field. Import..
Categories Value Field Color Ramp

Unigue values CATEGORY - -
. Unique values, many
i Match to symbolsin a

Quantities Symbol  Value Label Count
Charts [l Jall other values: <all other values> 0
Multiple Attributes <Heading> CATEGORY 8618
Commercial Commercial 109
(Govemment and Institutiona Govemment and Institutiona 564 +
(Open Area Open Area 3455
] m 3 Parks and Recreational Parks and Recreational 689 ¥
Residential Residential 303
Resource and Industrial Resource and Industrial 456
Watebody Waterbody 196
Add All Values | Add Values... Remove Remove All ] [ Advapced -

If you only want to display one attribute with a layer you can do this by selecting Remove all and selecting Add Values...
Here you can identify one (or more) attributes that you would like to display.

Be sure to unselect <all other values>
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Select the value(s) to add:

| ———
=

Commercial
Govemment and |
Open Area

Residential
Resource and Ind
Waterbody

nstitutio...

Parks and Recreational

ustrial

Complete List

]

Mew Value

Lets you add a value to the list above.
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| (General | Source | Selection | Display | Symbology | Figlds | Defirition Gueny | Labels | Joing & Helat&sl T
ng ‘Dran categories using unique values of one field. Imp
Categories Value Field Color Ramp
Unique values CATEGORY -
Unique values, many
L. Match to symbolsin a
Guantities o Value Label Count
Charts [] <all cther values: <all cther values:
Multiple Attributes <Heading> CATEGORY
[ waterbody Waterbody ?

QUANTITES allow you to show the layer using different numeric variables that may appear in the attribute table. For
example you can display your data as graduated colours, graduated symbols, proportional symbols, or dot density.
You also have the option of changing the classification method and the number of classes.

In this case the layer is Age and Sex by census tract. We have chosen to display the data by total male population per

census tract.

Layer Properties

I

‘ General | Source | Selection | Display | Symbology | Fields | Defintion Guery | Labels | Joins & Relates | Time | HTW g S8 H

1 | Show

330.000000 - 1915.000000
[ 1515.000001 - 2550.000000
[ 2550.000001 - 3095.000000
I 355 000001 - 4250.000000

2 I +220.000001 - 5820.000000

Feat |Dmll ies using color to show values_ Import.
Categories Fields Classffication
Quantities WValue Male., total population - Natural Breaks (Jenks)
Graduated colors Z
- Graduated symbols MNormalization: none - Classes: 5 Classify...
- Proportional symbols
Dot densty ColorRamp: [T N -
Charts
Multiple Attributes Symbol  Range Label

£30.000000 - 1915.000000

1515.000001 - 2550.000000
2550.000001 - 3095.000000
3055.000001 - 4280.000000
4280.000001 - 5820.000000

[ Show class ranges using feature values

Table Of Contents

= Layers
=] mississaugact
Male, total population

[ £20.000000 - 1915.000000
[71915.000001 - 2550.000000
[ 2550000001 - 3095.000000
[ 2095000001 - 4230.000000
1 4280000001 - 5820.000000

= O landuse
O

You can also normalize the data to create easy to display percentages. For example, now we can see the total male
population normalized by the total population to provide a map which displays the percentage of males per census tract.

General I Source I Selection I Display‘ Symbology | Figlds I Definition Gluery I Labels I Joing & Relate:

Show:
Fealures |Drall quantities using color to show values. [
Categories Fields Classffication
Quantities Value Male, total population - Matural Breaks (Jen
 Graduated symbals Nommalization: Total population by sex and + Classes: 5« @
- Proportional symbols
- Dot density Color Ramp: [0 B
Charts
Multiple Attributes Symbol  Range Label
0 57177322 - 0477488903 0.4572- 0.4775
[ ]0.477483904 - 0 485842027 0.4776.- 0.4858
[ ]0.485842028 - 0.492371706 0.4859 - 0.4924
I 0 492371707 - 0501679731 0.4925- 05017
Co? =" VT, | N 50177970 -0 2%R41969 5018 - N 5296

Table Of Contents

EEEE

B = layers
= mississaugact
Meale, total population / Total popu

04572 - 04775
104776 - 0.4858
[ 04859 - 0.4924
04925 - 0,5017
W 0.5018 - 05296

= O landuse
|
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CHARTS allow you to show the layer using types of charts such as Pie, Bar/Column, or Stacked. Here you can adjust
the background colour and the size of the chart.

When you are using charts be sure that you are displaying your data in a way that makes sense. For instance, it would
make sense to use a pie chart to depict the total male and female populations per census tract but would not make sense
to display the total land area and male population.

.la)ler Properties
Tk 3 Lo ix =, / =
[ General | Source | Selection | Display | Symboloay |Fields | Defintion Query | Labels | Joins & Relates| Tme | =" mf" d g\q - U "'\
Show: . -_-g i ‘\/ __/ \‘ < _/ _,
|me pie chart for each feature. Import - G / ", i V
Field Selection < badt \ o —~
Male, 85 years and E‘-‘I;TW:::« [ g
ale, 85 ye | . D Fomit, e 2\ = ._,
Female, Dto 4 yeary Subdgfed 0 b "_“——-4 \ bt /
Female. 510 9 years [ |Male. tolal popuiation - / 7 74
Female. 10to 14 ye: Female. total Iati Fi -
Female. 15t 18ya | [ - [ IFemale. total popuation o / ~ £
Female, 20to 24 ye: 3 7 /,“\‘ 3 o
Female. 2510 23 yei - =] E o
Female, 30to 34 ye = g 7 ~ S
<[ 3 L ooy /x\
A N d
/’_\.——\:_ e / \ y
Background Color Scheme: v [" N\ \MK\ e
N = bVt -
\ \ \ > ==
Prevent chatt overlap <) — &\ = /, e
o b ’
/ N =
[ Propetties... ] [ Exclusion... l [ Size e .’" ~ !

ADDING AN ARCVIEW LEGEND (.AVL FILE)

If an existing legend file exists such as an .avl file, you can add this in ArcGIS as a way of displaying your data.

- Open the Layer Properties window by right-clicking on the layer and selecting properties
- Select the Symbology tab
- Select the Import button

| General I Source I Selection I D15play| Symbology | Fields I Definttion Gueny I Labels I Joins & H.elatestmKI HIl

Show:
F|_ ; |Dra'lr all features using the same symbol. Impnrt...
B Single symbal
- ez Symbol

it —
Multiple Attributes

- Select the Import symbology definition from another ArcView 3 legend file (*.avl)
- Browse to the appropriate .avl file and click OK
- Select the appropriate Value Field and click OK

[ () Import symbalogy definition from ancther layer in the map or from a layer file: Select field(s) from the cumrent layer to match to the field{s) used
(@) Import symbology definition from an ArcView 3 legend file (*.avi): in the imported sg.'rnbolog'_.r definition:
Legend fie: [CAGIS_Data\roads avi -] I Value Feld
What do you want to import ? CARTO
(@ Complete symbology definition CARTO -
Just the symbols
Just the classification
[ ok ][ Ccancel
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LABELING FEATURES

Labeling features within a data layer is useful when you are creating a map in which you want to display certain features
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specific to a data set. Perhaps you want to label major roads or important points.

You label features as defined by data contained in the layers attribute table. In this example we will be labeling roads by

their street name.

- To set the field that the label features tool with label open the layer properties window by right-clicking on the
layer and selecting Properties...

- Select the Labels tab

- Select the appropriate field from your attribute table from the Label Field
- You can also change the font options, placement properties, and scale range

- Click OK
ERAE AL P
Roads

STREETHAME | SUFTYPE

WISNER RD

Y NDAK CAT

MEDLE CAT

BARNSWALLO | CAT

| FASDON CRT

The next step is to actually label the features.

| General I Source I Selection I Display I Symbology | Fields I Definition Quayl Labels | Joins & Halaiesl Time | F

|] Label features in this layer

Method: [Label all the features the same way. V]

All features will be labeled using the options specfied.

Tead String
Label Field: STREETNAME -
Text Symbol
@) Arial -3 -
AaBbYyZz
[ BRI
Cther Options Pre-defined Label Style
Placement Properties... ] [ Scale Range... ] [ Label Styles... ]

- Right-click on the layer you wish to label and select Label Features

- Your features will now be labeled

e 1

=2 Bl Copy
X Remove
=2

Open Attribute Table

fj/ Zoom To Layer

Joins and Relates 3

4q  Convert Features to Graphics..,

Convert Symbology to Representation...

- Visible Scale Range 3
g :F:rl Use Symbol Levels
Selection 3
Label Features
Edit Features 3

Table Of Contents
8¢8I
[ & Layers

Ehc] foac

CARTO
— Expressway

— Principal Highway
Secondary Highway
= Major Road
— Local road
— Trail
— Ferry Route/Ice Road
O mississaugact
O landuse

...........
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PLOTTING POINTS

ADDING THE DATA FILE

When attempting to plot points you will need to ensure that your data table has a geographic reference (a latitude and
longitude associated) to each point location. The geographic reference could be in various coordinate types such as
decimal degrees, degrees, minutes, seconds, or Universe Transverse Mercator (UTM).

The first step in plotting points it to ensure that your point data file is in either a database file (.dbf) format or in an excel
format
o Ifin excel, you will be asked to select the sheet that contains the data you are seeking to add

- Add your data file in the same manner as you would add any dataset. By selecting the Add Data icon or by
selecting File / Add Data...
- When the Add Data window opens browse to the location that your data file is, select it, and click Add

When your layer gets added you will notice that it will look a little different than when you add a layer or shapefile. The
Source tab will now be selected (rather than the Display) and the path to the data file will be shown.

‘Table Of Contents ax
%[0]¢ 8| &
=l = layers
£ C\Usersnmmmai= < o p\Mississauga R
£ CAUserEGG_—_—_—_lonloads\ ONrte
£ CAGIS_Data\Census Tract\Mississauga
£ CAGIS_Data\GIS_Manual\OMlur
£ CAGIS_Data\Census Tract\torontoct.xlsx
= B CAUser R vnloads\ ANT306_Pa

=2} Sheetl$sample_data

PLOTTING THE POINTS

- Right click on the data file and select Display XY Data...
- Select the appropriate fields for both your X and Y (and add a coordinate system if you'd like)

Of Contents qx Display XY Data (2] = ]J
L3S 8E|HE A bl contanng  and Y coordinats data <an b added 12 the
= ? gzr:u M R Choose a table from the map or browse for another table
U [ 0 - ississauga Ry =
5 G\ o< ONrte [ SheetiSsample_data =
[ CAGIS_Data\Census Tract\Mississauga Specify the fieds for the X, ¥ and Z coordinates:
[ CAGIS_Data\GIS_Manual\ONlur MR x -
[ C:\GIS_Data\Census Tract\torentoct.xlsx ¥ Field v -
2 B GwWser R - - /N T306_P3 Z Field: <one> -
==l Sheetl S$sample_datz
B Open Coordinate System of Input Coordinates
Joins and Relates 3 e
Projected Coordinate System: -
X Remove Name: NAD_1983_UTM_Zone_17M
G Coordinate Syster 1
T , R L o e Click here to change
Edit Features 3 the projection
@ Geocode Addresses... i —
« »
% Display Route Events... o &
Show Details Edit..
£+ Display XY Data .. \ e
P Properties.. [#] Warn me if the resulting layer wil have restricted functionaiity
I [oe ] [ cal
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You will now naotice that your points have been plotted and added to the Data

Table Of Contents 1 x
5:[8]S 8 | .
Bl = Layers
= N . o2\ Downloads\ANT306_Pa *
= Graveity$ Events
*
= .
*
*
*
. et e *
*
* .
* * *
*
*
* *
'Y *

Keep in mind that your points have not been saved as a layer or shapefile at this point.

SAVING AS A LAYER (OR SHAPEFILE)

If you would like to save the plotted points as a shapefile or layer:

- Right-click on the newly created Events file and select Data / Export Data...

- Browse to the folder you would like to save your new layer within, provide it with a name

- You can also select the keep the current projection or change it to the Data Frames projection
- Once you have selected the appropriate options click OK

£ ¢ - o= ds\ AN T306_Pa ¢
5 v [
o | B Copy | N
S 6r X Remove * Export Data |'7@ % |
E Open Attribute Table *
Joins and Relates » . Export:  |All features - ]
@ ZoomTo Layer .
F . Use the same coordinate system as:
Visible Scale Range » (@ this layer's source data
. .
Use Symbol Levels . ot e ® the data frame
Selection 3 .
T . the feature dataset you export the data into
abel Features A ;
R . {only applies if you export to a feature dataset in a geodatabase)
Edit Features »
. Output feature dass:

Convert Features to Graphics...

Convert Symbolagy to Representation...

C\ N - rloads AN T306_Part2'points shp

Data

I b
olbox -
cToolbox L/
1 30 Analys| B

Save As Layer File...
Create Layer Package...

Properties...

\Q Export Data...

1 Analysis Tools

| Cartography Tools H
| Conversion Tools

Export to CAD...

[Z] View Item Description...

ok | [ cancel
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ANALYSIS TOOLS

ArcGIS provides many options for analysis of spatial data using the ArcToolbox. The Analysis Tool extension provides

the user the option of extracting data (clipping or selecting), overlaying data (by intersecting, spatially joining or by union),
proximity analysis (by use of a buffer), or statistical analysis.

For example, using Analysis Tool extension you could create a buffer to determine what falls within a specified radius of a

feature at a specified distance. You could then clip a feature based on the buffer and process a statistical analysis on the
results.

A buffer a zone around a map feature measured in units of distance or time. A buffer is useful for proximity analysis
(ArcGIS Desktop Help).

There are numerous ways to create a buffer. You can create a buffer for an entire layer or for an individual point within a
layer.

ENTIRE LAYER

To buffer and entire layer you will need to use the ArcToolbox.

- To open the ArcToolbox select the ArcToolbox icon at the top of the window =
- Within the Toolbox select Analysis Tools / Proximity / Buffer

-Tuulmu: q
ArcToolbox

Q 3D Analyst Tools

Be Analysis Tools
& Extract

- By Overlay
- Proximity

.|

‘t\ Create Thiessen Polygons

: ‘t\ Generate Mear Table

E Multiple Ring Buffer
; ‘(\ Mear
.. %%, Point Distance

(-8 Statistics

In this example we are going to create a buffer that is 250 meters around all the school locations in Mississauga to
determine how many schools in Mississauga are within 250 meters of a wooded area.
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When the Buffer Window opens you should notice green dots that appear beside some fields. These green dots indicate
fields in which data is required. Sometimes fields are mandatory and others are optional. When you select a field, there
id often Help information provided on the right side of the window to assist you with the process you are attempting to

run.

#, Buffer

=B =

& Input Features

« Output Feature Class

 Distance [value or field]

@ Linear unit
Decimal degrees =

@) Field
Side Type (optional)

FULL -
End Type (optional)

ROUND -
Dissolve Type (optional)

NONE -

issolve Field(s) (optional)

Buffer [

Creates buffer polygons around input features to a
specified distance. An optional dissolve can be
performed to combine overlapping buffers.

~ & Q
> Pl
U B N 4Py
v o I e VLY
Select All Unselect Al Add Field Y d|
Al Al A \Ij iy
O i ] v i
ok |[ Concel | [Envionments... | [ <<hidetep | [ ToolHelp

=, Buffer =3 = ]
-
Input Features
[OMedu =] @

Output Feature Class

Distance [value or field]
(@) Linear unit

() Field

Side Type {optional)
FULL

End Type {optional)
ROUND

Dissolve Type (optional)
NONE

Dissolve Field(s) (optional)

'\ [ 1 ritsManuals \schoolbuffers. shp

[ FD

[ NAME

[] PrREC_CODE
[] ATTRIBCODE
[F] Po1_ID

Select All Un:

select All

Add Field

OK

] [ Cancel

] [Environmenm... ] [ Show Help > >

- Once you have selected the Input Feature, Output Feature location, and Linear distance unit, Select OK

You should now be able to see your new layer in the table of contents
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SINGLE OR SELECTED FEATURES

To buffer single or selected features, you would follow the same process as buffering an entire layer. The only difference

you would make would be to select the features in which you want to buffer. For instance perhaps you only want to buffer
the Mississauga secondary schools. You would select only these records in the attribute table and then run the buffering

process.

CLIPPING

Clipping is a feature that is also found within the ArcToolbox within Analysis Tools. Clipping allows you to “clip” features
of one layer by the boundaries of another. For instance, in this example | am going to use the 250 meter buffer
surrounding the schools in Mississauga to clip out the wooded areas that fall within 250 meters of the schools.

= r P ) - = o]

- Open the ArcToolbox and select Analysis Tools / Extract / Clip

&l ArcToolbax

e 3D Analyst Tools
Ba Analysis Tools
B& Extract |

|
|
1

ArcToolbox o x | VRt vt TR P K o a
|
|
|

%, Table Select

The Input Feature is the feature you are clipping. In this case the wooded area.

The Clip Feature is the feature you are clipping by. In this case the 250m buffer.

If you make the buffer clear and turn off the original Wooded Area layer you can see that the clip process produced a
layer (wooded_clip) that contains the wooded area that falls within 250 meters of a school.

With Buffers Without buffers
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PROJECTING DATA

Occasionally you will add data to an existing project and get a warning which states that the layer you are adding has an
unknown spatial reference. This means that the data does not have a projection file (a .prj file) associated with it. In order
to line it up with your data you will have to, at a bear minimum, define the projection of the data set

i, Unknown Spatial Reference | ? = |

The following data sources you added are missing spatial reference
information. This data can be drawn in ArcMap, but cannot be projected:

You can check the layers geographic properties by opening the Layer Properties window and looking beneath the Source
tab.

You can see that there is no coordinate system associated with this layer and that the extent units are unknown.

e

Layer Properties

| General | Source |Seled.ion I Display | Symbalogy | Fields I Definttion Queny I Labels | Joinz & Re

—)‘\aﬂ, Top: 43.737129 77

ﬂ
Left: -79.808800 77 Right: -73.523155 7
Bottom: 43.474911 27
\M
Data Type: Shapefile Feature Class -
Shapefie: N oo 2 \Downloads \OMmun \OMmun, shp
Geometry Type: Palygon
Coordinate System: <Undefined =

DEFINE THE PROJECTION

You can easily make a data layers line up by defining the layers projection:

- To open the ArcToolbox select the ArcToolbox icon at the top of the window
- Within the toolbox open Data Management / Projections and Transformations / Define Projection

ArcToolbox 1%
&) Data Management Tools
& Data Comparison
&y Database
&, Distributed Geodatabase
& Domains -
& Feature Class
&y Features
& Fields
& File Geodatabase
& General
& Generalization
& Graph
& Inderes
& Joins
& Layers and Table Views
& Package
& Projections and Transformations
(-8 Feature
& Raster
#, Convert Coordinate Notation
#, Create Custom Geographic Transfon
-#% Create Spatial Reference Il
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Using either the dropdown menu or the browse button, select the layer that you want to define. You can verify that you
are defining the correct layer, as when you select it the Coordinate System box will populate automatically. Select the

icon beside Coordinate System to define it.

"t\% Define Projection

Input Dataset or Feature Class
I OMrmun
Coordinate System

Unknown

Spatial Reference Properties

XY Coordinate System | Z Coordinate System
Mame:; Unknown
Details:

) Select a predefined coordinate system.

Import a coordinate system and ¥/¥, Zand M
domains from an existing geodataset (e.g.,
feature dataset, feature dass, raster).

Create a new coordinate system.

Edit the properties of the currently selected

S coordinate system,
Clear Sets the coordinate system to Unknown,
Save As...

Save the coordinate system to a
file.

=

- Select Add and OK twice

=)

Here we will define the projection and set it to:
- Geographic Coordinate Systems
- North America
- NAD 1983.prj

T st sy

Look in; [E Geographic Coordinate Systems v] o1

£ Africa EdNorth America

EJ Antarctica £ Pacific Ocean

£ Asia £ 5olar System

£ Atlantic Noman | = T N i

et o syen 0 S —

£ Austra

5 Caribb| = [Eainaner JebalE-lalecse

E Count i Alaskan Islands.prj @Greenland 1996.prj @NADIS

* | f American Samoa 1962.prj @Guam 1963.prj @NADlS

E2 Europe)| |5 Ammassalik 1958.prj ) Helle 1954.prj EhNAD 18

E Indian (. Average Terrestrial Systern 1977.prj @ Mexican Datum of 1993.prj @ Ocotep
(. Barbados 1938.prj €3 NAD 1927 pprj ) 0ldHa
(% Bermuda 1957.prj ) NAD 1927 (CGQTT).prj €} 0ld Ha
i Bermuda 2000.prj @ MAD 1927 (Definition 1978).prj @ Puerto
(.} Cape Canaveral.prj Lar NAD 1983.prj @ Qornot
(s CROS.prj @ MAD 1983 (CORS9E).prj Qornot
4 [T | b
Show of type: | coordinate Systems v] [ Cancel ]

Your layer should now line up with the existing data set. You can see within the layers Properties window that a
Geographic Coordinate System is now defined as well as extent units.

Layer Properties

| General | Source | Seiection | Display | Symbology | Fields | Definition Query | Labels | Joins & Re

Extent

Data Source

Left: -79.808300 dd

Top: 43.737129dd

Right: -79.523155 dd

Bottom: 43.474511dd

Data Type:
Shapefile:
Geometry Type:

Datum:
Prime Meridian:
Angular Unit:

7|

Geographic Coordinate System:

Shapefile

Feature Class -

C:Wsers'\brownro2\Downloads\OMmun \ONmun,shp

Polygon

GCS_Morth_American_1983

D_Marth_American_1883

Greenwich

Degree

November 2011 (RB) 15
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PROJECT TOOL

The Project tool, located beneath Data Management / Projections and Transformations / Feature, will give the layer
an actual projection. In ArcGIS this is done “on-the-fly” in most cases as the mapping area (or data frame) is typically
already projected and the data layers takes on whatever that projection is defined as.

El &5 Projections and Transfermations

: &g Feature

.. %" Batch Project

&% P rg._i ect

If you would like to project the data itself, you can do so by
using this tool. Keep in mind that this will actually create an
entirely new layer with the projection attached. Depending
on what projection you choose it will also change the extent
units of the data.

[@ Coordinate Systems

v

Lock in:
Project
Changes the coordinate
system of your Input Dataset
or Feature Class to a new
Output Dataset or Feature
Class with the newly defined Lock in: £ Projected Coar:
coordinate system, including
the datum and spheroid. EJARC (equal arc-second)]
3 Continental
[E3 County Systems
INPUT 3 Gauss Kruger
[ Mational Grids
EPolar
[ 5tate Plane
[ State Systems
|~ S——
Seales 1218, 300,00 Lookin: |G uM
* [ Africa E0c
[ asia 501
OUuTPUT EJEurope Eawc
iF [ Indonesia Ewc
y: f;:;ﬂ_ [ Malaysia
i ENAD 1927
Sty
=" [ New Zealand
NAD_1985_UTM_Tone_22M .
Sealé: 1:16,500,600 | S Morth America

£ Geographic Coordinate Systemns

= Projected Coordinate Systems

Within the Spatial Reference Properties
window select:
- Projected Coordinate Systems
- Utm
- NAD 1983
- NAD 1983 UTM Zone 17N.prj

T S =
e @ E s

7 NAD 1983 UTM Zone 10N.prj G NAD 1983 UTM Zone 19N.prj € NAD 1983 UTM Zo
() NAD 1983 UTM Zone 11N.prj () NAD1983 UTM Zone1N.prj € NAD 1983 UTM Zo
73 NAD 1983 UTM Zone 12N.prj () NAD 1983 UTM Zone 20N.prj € NAD 1983 UTM Zo
() NAD 1983 UTM Zone 13N.prj (0} NAD 1983 UTM Zone 21N.prj () NAD 1983 UTM Zo
| ¥ NAD 1983 UTM Zone14N.prj (5 NAD 1983 UTM Zone 22N.prj (33 NAD 1983 UTM Zo
) NAD 1983 UTM Zone 15N.prj () NAD 1983 UTM Zone 23N.prj () NAD 1983 UTM Zo
(7 NAD 1983 UTM Zone 16N.prj () NAD 1983 UTM Zone 2N.prj () NAD 1983 UTM Zo

YRR ) NAD 1983 UTM Zone 3N.prj €3 NAD 1083 UTM Zo

(7} NAD 1083 UTM Zone 18N.prj (0 NAD 1983 UTM Zone 4N.prj

Look in: [E MAD 1983

€ [T ] »

[ Cancel I

MName: NAD 1983 UTM Zone 17M.prj

Show of type: | Conrdinate Systems

™

After selecting the Projected Coordinate System your Project window should have an a new name for the output and
identify the output coordinate system. Click OK twice.

If you check the Layer Properties window for the new layer you should see that the Projected Coordinate System is now
shown as well, the Extent of the layer has now been changed from decimal degrees (dd) to meters (m).

-

‘t\ Project

Input Dataset or Feature Class
I OMmun

El=)

Extent
Top: 4843576.015990m

Right: 619276.372340m
Bottom: 4814484.838002m

Left: 596159.001636 m

False_Easting:
False_Morthing:
Central_Meridian:
Scale_Factor:
Latitude_Of_Origin:
Linear Unit:

C:Wsers\brownro2\Documents \Manuals\ONmun_projects EI

Output Coordinate System

. N Data Source
Input Coordinate System {optional)
N Geometry Type: Polygon -
GCS_North_American_1933
Projected Coordinate System: MNAD_1983_UTM_Zone_17M
Output Dataset or Feature Class Projection: Transverse_Mercator

500000.00000000
0.00000000
-31.00000000

]

0.99960000
0.00000000
Meter %

MNAD_1983_UTM_Zone_17M
Geographic Transformation (optional) |

. b

November 2011 (RB)
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GEOREFERENCING IMAGES

Raster data can be any type of image file that ArcGIS support, for example a jpeg or tiff image file. These types of files
are known as raster images. Commonly when these images are acquired they do not have a spatial reference associated
with them. Georeferencing allows the user to take the digital image file and align it with its real world location.

Once the image file has been georeferenced, the user will create a world file which allows you to use the file in future and
the image will then be automatically associated with its correct spatial location.

In order to georeference an image you will need to have a layer (or another georeferenced image file) to work with. This
will allow you to create links between the unreferenced image and its “real-world” location.

The first step in Georeferencing is to add the Georeferencing Toolbar.

Select Customize / Toolbars / Georeferencing

Georeferencing ~ | Layer, i

41

The next step is to add you reference file and your unreferenced image. In this case we will will be using a 2009 roads
layer as our georeferenced layer and an unreferenced 1954 aerial photo.

Once you add the raster file you will notice that the Georeferencing toolbar suddenly has some life to it!

Georeferencing ~ | Layer:| 1954_4325_139f |- A E

- Zoom to the approximate “real world” location that your unreferenced image falls within
- Select the Georeferencing toolbar and Fit to Display

Georeferencing'| Layer:[1554_-1325_135.t'rf "]r} 7 4/'- = =
Update Georeferencing —
Rectify...
| FitTo Display |
Flip or Rotate »
Transformation b

Auto Adjust

Rezet Transformation Q\\ /
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Your unreferenced image can now be centered within your data frame.

If you are satisfied with the general placement of your image over top of the referenced layer you can move on to using
the Add Control Point tool to select control points. If you are not satisfied you can use the Fit to Display tool as many
times as necessary.

At this time you will want to search your referenced layer with noticeable points that are also visible on you non-
referenced image, for instance, roads that cross, rivers, and or other distinguishable features.

- Select the Add Control Point tool

T e e oA e i TN

Add Control F'olnts b

- First select a location on the raster file and then select the corresponding location on the vector file

- The real world image will adjust itself according to the control point

November 2011 (RB) 18



ArcGIS 10.x
UTM Library

- Select as many control points that are necessary to line up your image

- When you are satisfied with the fit of your image select the Georeferencing tool bar drop down and select
Rectify

Georeferencing v || Layer:| 1954_4325_139f _—
R e Cell Size: 0.000012
Update Georeferencing E“"‘ -
Rectify... Mk : = | = -y " MNoData as:
EiolDERk Resample Type: [Nearest Neighbor (for discrete data)
Flip or Rotate » =2 )
Output Location: C:\GI5_Data\GIS_Manual
Transformation 3 : 2 . |
il Auto Adjust F: T : i 3 : : Mame: 1954_4325_1391.4f Format:
Update Displa [ N e, { B ——— Compression Quali
r - = - AT S o _' 7 - Compression Type: NONE - (1_13{)}: E 2
=1 Delete Contral Points % - iy N 2 =
b Reset Transformation ] g SRS "
A 2

=

T Y T S

- The Save As box will open; here you can change the output location, file name and format of the image. When
you are satisfied select the Save button

You have just georeferenced an image
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