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Creating Maps in ArcMap: A Quick Guide

Overview
Making maps in ArcMap is very easy: Browse geospatial data in ArcMap and choose an appropriate
presentation. This workshop will guide you through all necessary steps in the following table.

No. | Steps f:it;‘::: Difficulties
1 | Load Geospatial Data into ArcMap 1.1 Data formats and folder connection
) Identify the features and attributes to 12 Layer order, feature selection, and
present (briefly) frequent-used projections
3 | Define how to show the data 2.2 Tran§pargncy (raster anc! vector), data
classification, and layer file
4 | Add maps components 2.3 Geospatial data references
5 | Export maps 2.4 Resolution and file formats
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1.1 Load Data

1. Browse Geospatial Data

1.1. Load data

To launch ArcMap, please click: Start -> All Programs -> ArcGIS -> ArcMap 10. By default, a start-up

splash window will appear once ArcMap has loaded (Figure 1).

Click OK to proceed. You can ignore all other options. They are redundant.

('@ ArcMap - Getting Started ™ b . [ 9 ot |
-

Open existing map or make new map using a template

B Existing Maps My Templates
H Browse for more...
=) New Maps
[ Templates
{ [ Standard Page Sizes
! Architectural Pag
150 (A) Page 5iz|
H North American |
| = Traditional Layouts
- Industry
- USA
-~ Warld
- Browse for more...

Blank Map

a4 . L3
C:\Users\ibgugis\AppDatalRoaming \ESRI\Desktop 10.0\ArcMap Templates ormal mxt

Default geodatabase for this map: What is this?
C:\Users\ibgugis\Documents\ArcGIS \Default.gdb

[~ Do not show this dialog in the future.

Figure 1. The start-up splash window of ArcMap

+ -
There are two ways to add data: Click the Add Data 7 button (Figure 2), which opens a window

similar to Figure.
@ Untitled - ArcMap - Ardinfo ™~ ] )
Flle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Dep@s B x b - L EHERIE P 8? g
RANO I L N ] B3 &5_
& & D0 EE ri ‘ & B g 1
Table Of Contents Ix[F ¥ ‘@

Add Data ArcCatalog

Figure 2. Main Windows with Marks on Add Data and ArcCatalog
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1.1 Load Data

Add Data @‘
Lockin: [@wsq_su_febos v] &t @3

ERE, [ Home - Documents\ArcGIS
& Buildin 5 Folder Connections
5 Ct\WsersVibgugis\Documents\gwang L3

E|Lakes.s 1 prajs Y
8o I T y
=lRailway =5y, M
scheok! i Tocberes Connect to
B waterlc % Database Servers
“=JWSLSN [l Database Connections

@GIS Servers FOIder
@ Tracking Connections
Coordinate Systems

Show of type: | patasets and Layers «] [ canca |

Figure 3. The Pop-up Window of "Add Data"

To browse to the file you want to play with, you can link to the folder containing all these files by clicking

the Connect to Folder | 2 | button in Figure 3, then browse to add the folder that contains your files
and click OK. After that, you can locate the files listed below and add them in at one time by holding the
Ctrl or Shift button when you are clicking mouse button to make selections. Please click the Add button
just like any other file explorer dialogs in Windows to close the dialog.

o schools_dec06.shp: All schools in the City of Waterloo;
e waterloo_city.shp: The administration area of the City of Waterloo;;
e WSLSN_feb08.shp: Roads in the City of Waterloo;

e AirPhoto.jpg: A resolution-decreased airphoto image of the City of Waterloo.

When data is loaded, all files will be listed in the left pane (table of contents) in Figure 4. The geographic
features (contents) are displayed in the right pane. And most controls can be found on the top pane (or
by right-clicking on the object you are working at and checking the pop-up window).
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1.1 Load Data

QFrequen tly-used File Formats in ArcGIS:
e Feature Data: Feature data are usually organized as points, lines, and polygons in vector
format.

o Shapefile: The most commonly used geospatial data format. Although it appears to
be one file in ArcMap, shapefile includes multiple files with the same file name, but
different extensions. *.shp, * dbf, and *.shx are must-have.

o Personal Geodatabase: These files are based on Micriosoft Access (*mdb). From
user perspective, all kinds of geodatabase are the same, which include multiple layers
(different geospatial data) in one geodatabase.

o File Geodatabase: File geodatabase is a folder that contains geospatial data, which
is newly introduced to ArcGIS. In ArcMap, file geodatabase is shown as a file rather
than a folder. This might be the reason why ESRI adds “connect to folder” in ArcMap
10. Hence, when you navigate to the file you want to open but are unable to do
so, ALWAYS check if you should go one level upper to link to the folder first. You
can open the file in the next step.

o Further Reading:

= http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#/Types of g
eodatabases/003n00000007000000/
= http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#/About geo
graphic data formats/00r90000006r000000/
e Raster Data: Raster data uses grid to represent a region with values as a “field”. Images
explicitly have the parameter of resolution. Typical raster data is:

o GeoTIFF: They have the file extension of *.tif. The key difference between normal TIFF
file and GeoTIFF is that GeoTIFF has projection information. Hence, normal TIFF files
cannot be correctly added to the desired location.

o GeoJPEG: Similar to GeoTIFF, but they have *jpg extension.

o Usage: Raster data can be air photos, satellite images, elevation data (DEM). But
raster data tends to be huge and slow to load.

e External Data: ESRI also supports some file formats produced by other vendors due to their
popularity. Typical ones are:

o AutoCAD: *.dwyg files can be added, imported and converted into ArcMap.

o Google Earth: *kml files are supported by ArcGIS as well. However, conversion from
KML into Shapefile is required, which can be done using ArcToolbox or some online
services.

o Further Reading: Wikipedia on GIS File Formats
http://en.wikipedia.org/wiki/GIS file formats
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1.1 Load Data

) Untitled - ArchMap - Arclnfa
=

File Edit View Bookmarks Insert Selection Geoprocessing Custornize Windows Help
DRES LA x oo & 1m0 L EFPS0IN,
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Tahle Of Contents

Table of
Contents

Figure 4. Structure of the Main Window
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1.2 Browse Geographic Features

1.2. Browse Geographic Features
In ArcMap 10, ESRI starts to put most controls to browse data into one tool bar (Figure 5). If you cannot
find this toolbar, please go to Customize -> Toolbars and check the Tools on.

CRCRGH - JELS 3. 3 el B Aol

' Select Features by Rectangle I

Figure 5. The Toolbar with Data Browsing Controls

Most icons are intuitive and self-explained. If you are not sure what function it has, please put your
mouse on that icon. A pop-up text will show and further explanation. In Figure 5, an example is shown

when the mouse is hovering over the icon @j The pop-up window explains its functionality: “Select
Features by Rectangle”, which means that you can draw a rectangle over some area, and all features
within (or have parts within) this rectangle will be selected for further operations.

In addition to the toolbar, some functions on attribute data are put in the pop-up window when you
right click on one layer (a geospatial data file or a feature class) in the table of contents (Figure 6). When
you click on “Open Attribute Table”, a table with all information on features will be shown (Figure 7).

@ Untitled - ArcMap - Arclnfo [P ]
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ODEdS B ) &+ - | 155415 v EEE B Pl x?
RO i BN O B Mg T
o0z i B
Table Of Contents 1 x | |
8¢E|H g
LPeerne e g
5
3

o <7 Layers
= schoals_decld

.
5 [A WSLEN_feh0d

ST ... g
= x

Rernove

E Open Attribute Table
Joins and Relates 3

@ Zoom ToLayer

Wisible Scale Range »
Use Symbol Levels

Selection »
Label Features

Edit Features 3

g Corwert Features to Graphics..
Convert Symbology to Representation...
Data 3

> Save As Layer File...

> Create Layer Package...

B Properties..

Figure 6. Pop-up Window with Options on a Layer
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1.2 Browse Geographic Features

Table =]
ERAR- L
schools_declf x
FID | Shape* . HAME TYPE ~
r|__0]Paint Bluevale Collegiaté™._ PLBLIC [=
1 | Point Brightan Public N PUBLIC —
2 [Point Cedarbras Public SN
3 | Pairt Certennisl Public Select by
4 | Point Elizabheth Ziegler Public .
5 | Paint Empire Public Attributes
6 | Point Harold Wagner Public FD
7 | Point Holy Rosary Separate |SEPARAT -
4| 1 | r
T 1 v » (B[S @ outof 38 Selected)

Figure 7. Attribute Data Window

These controls can be classified and summarized into the following table:

Geographic Operations

Attribute Operations

Browse

&lela TR

Right-click on the layer (Figure 6 and 7)

Search/Identify

AE W
@=E 3

B

Select

et - K

B ¥

(Figure 7)
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2.1 Distinction between Geospatial Data and Map Components

2. Mapping

2.1. Distinction between Geospatial Data and Map Components

This section is more concept- oriented. To simplify mapping process, ArcGIS divides mapping into two
categories: data view, which focuses on data manipulation and representation (symbology), and layout
view, which provides functionality of adding legend, scale bar, north arrow, etc.

o All data representations should be set in data view. Key operations include the change of layer
order, symbology customization, layer transparency, labeling, and annotations. Most of data
representations can be saved in a layer file (*.lyr), because they are more data associated.

e Layout view shows the virtual map you will get. Layout view works in a What You See Is What
You Got (WYSIWYG) fashion. The output will be the same as what you see in the layout view,
where you can add map elements and change the paper and output settings. Map setting will be
save in a *.mxd file.

Fo it Voot =lle=s
File Edit | View | Bookmarks Insert Selection Geoprocessing Customize Windows Help
O g @|E owoview - | 12620 I BRI e
aquB Lawut\fiew\'&j 0 bl R s

Graphs M %Ej .

Reports >

Table Of Con) ‘ m
Ele © Scroll Bars ;
= Layerm Status Bar é;
= g
°
= m
=] w [T Data Frame Properties...
2 Refresh £5

Il Pause Drawing F9

Zii Pause Labeling

Switch Button

| »

534288.709 4817983.744 Meters

Figure 8. Switch between Data View and Layout View
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2.2. Key Options of Geospatial Data Representations

2.2. Key Options of Geospatial Data Representations

Main options of changing geospatial data representations are layer order, layer transparency,
symbology, label, and annotation. Apart from the first one (layer order) and last one (annotations), all
the rest locate in the pop-up window (Figure 9) when you right-click the layer you want to modify and
select property (Figure 10). They are under either the symbology or labels tab.

Table Of Contents rx

= = Layers

Copy
(=] WELSN fel 3 Rermnove

B Open Attribute Table

=] water/oo_ )
Joins and Relates 3

O
h’ Zoom To Layer

Wisible Scale Range 3
Use Syrbol Levels

Selection ’
Label Features

Edit Features 3

“4g  Convert Features to Graphics...
Convert Symbology to Representation...
Data

:’ Save As Layer File...

@ Create Layer Package...

|5 Properties.. r 4

Figure 9. Pop-up Window of a Layer's Property

Layer Properties |
| Gieneral | Source [ Selection | Display| Svmbelogy | Fields [ Definition Guew | Laets | Joins & Fislates| Time | HTML Popup|
Show Draw all featyes using the same symbol.

: Symbol

Quantities
Charts
Multiple Attributes

Symbology

Legend

Label appearing next to the symbol in table of contents:

Figure 10. The Property Window

All options will be introduced as subsections in the following.

2.2.1. Layer Order and Transparency

When users want to overlay airphotos (airphoto.jpg) and parcels (waterloo_city.shp) together to
produce a map like Google Satellite View (i.e.
http://maps.google.ca/maps?f=g&source=s q&hl=en&geocode=&qg=Waterloo,+Ontario+N2L+3G1&aqg=
0&sl1=49.891235,-
97.15369&sspn=41.516812,79.013672&ie=UTF8&hqg=&hnear=Waterloo,+Ontario+N2L+3G1&t=h&z=15)
, the parcel layer (waterloo_city.shp) is better be made as “halo” polygons, which will be introduced

after the concept of layer order.

Layer Order
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2.2. Key Options of Geospatial Data Representations

ArcMap displays geospatial data according to the order in the table of contents: the bottom layer will be
drawn on the screen first and covered by upper layer. Hence, the layer on the top in the table of content
will be displayed as the top layer in the map. By default, ArcMap shows points, lines, polygons, and
raster data (images, DEMs, etc) from the top to the bottom respectively so that the visibility is
maximized. If two layers belong to the same feature class, i.e., point features, the newly added one will
be on top of the older one.

When there are multiple raster files, layer visibility and order are important. You can change layer
visibility by switching the checkboxes left to the layer name in table of contents (Figure 11). And the
display order can be changed by simply dragging the layer toward or away from the top.

Q) ternp.rxd - ArcMap - Arclnfo =0 =R
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows  Help
D Ea B x & - 136453 MESAI=Er TSy
QNI - LN =AY | ) &
= T 02 B
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B8
= = Layers
=] schools_declf
@ Schools
=] WSLSM_feb0f

¢ A‘ﬁ‘

Drag to change order

gy

= B watgrloo_city

M Fed: Band_1
I Greer: Band_2
MW Blue: Band_3
= DEMSL

e IS
[ ) T

Lo : 300,165

SRR
bz S
A
"f"%‘:‘\ Waterloo City as polygon
%@J _(( covers the air photo

- b‘ i~ ; ¥

532497.958 4815861768 Meters

T | — —

Figure 11. Layer Visibility and Order Control
Layer Visibility

When a polygon layer, such as waterloo_city, is added over an image (airphoto), the content on image
under the building is invisible (Figure 11). But users often like to only show the parcel’s boundary and
remain the image displayed. In this case, layer transparency and hollow symbology can help.
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2.2. Key Options of Geospatial Data Representations

To do so, please right-click on the polygon layer (waterloo_city) and select Properties first (Figure 9).
Then please switch to the tab Symbology and click on the symbol itself (Figure 12).

Layer Properties

Symbology Tab

| General | Source [ Selestion [ Display | SymboloasFiE@s [ Defiition Quer | Ls
Shou:

Features

- Single symbol
Calegories
Quantities

Charts

Multiple Attributes

Draw all features using the same symbol

Symbol

Legerd

Label appearing next to the symbdlin tab|

Click on the Symbol to
Customize

N

Q Additional description appearing next to b

sosly

Figure 12. Properties of Symbology

When the pop-up window shows (Figure 13), you can change the Fill Color to No Color and increase the
Outline Width (0.4 point is somewhat narrow).

Layer Propeg =il —
—— Symbol Selector
[General [ §
Show: Type here to search - @ R EE «  Current Symbol
Fealures) | search. (@ Allstyles () Referenced Styles
Single|
Categoriy ESRI =
Quantitie
Charts .
Mttt | . i Change Fill Color to No Color
Green Blue Sun 1
Fill Color:
Outinegidth: | No Color |
[] =% o oOoooomEm
i CutiecCoo: EEDCCCCEEEE
DENECEEENENN
. (GemENEECENENNEN
EEEEEEEEEEEN
Beige [soeps. | mEEEEEEEEEEN
EEEECENENEEEEN
EEEENCCODEENEN
[] EENEEEEENEEN
EEEEEEEEEEEN
Green Jade Blue
= — More Colors...
[ soeree
B B 0O .=
*] ) Aoply |

Figure 13. Make Hallow Polygons

@Layer Transparency:

An alternative (actually more generic) way of preventing overlaying is right-click the layer and
select properties (Figure 9) first, and go to the Display tab. You can freely change the
transparency as the parameter (percentage) of “Transparent” (or “Transparency” for raster

layers).
yV
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2.2. Key Options of Geospatial Data Representations

2.2.2. Symbology and Label
Symbology

Symbology is critical in making maps, which are classified into four categories in ArcMap. Due to its
complexity, these four categories and their normal usages will be briefly introduced in the note region
with further reading. We will only focus on symbol customization and classification symbols, which are

mostly used.

Please right-click the schools_dec06 layer and select Properties. Then switch to the Symboloy tab and
click on the Symbol (Figure 12). The pop-up window (Figure 14 contains three main parts. In most cases,
you will simply choose a symbol from the symbol library (other than making hallow polygons mentioned
in 2.2.1.). Depending on the type of the feature (point, line, or polygon), the options change accordingly.

You can type in school and click the search icon (magnifier) to search all symbols related to school
representations.

Symbol Selector -5 |mEa]

school ) f 28 ~ Current Symbol
> %Y oo

Search: @ all Styles (0) Referenced Styles

rd Hgriculture & Food = : Frequently-used Customization
“ & ‘ Options
L2 Schoals L3 Schoals L4 Schools
Color:
m LN

i

Civic Size:

& Angle: o

School Schioal

.00
Professional o

Symbol Library Defit . : Advanced (Full) Options

Schoaol 1 Schoal 2 School 3

1 & &
Schoaol 1 Scheal 2 School 3
- OK Cancel

Figure 14. Symbology Customization Window with Explanations

There are cases when you want to differentiate features in a layer based on some attribute. For
instance, | want to know which schools are public, separate, or for higher education in the schools layer,
which is the top layer in Figure 11. Different types will be marked in colors. To do so, we should right-
click on the school layer, select properties, and go to the symbology tab, which is the same as shown in
Figure 12. But, instead of by-default Features option, we should click and select the categories option
(Figure 15). The steps to follow are also shown in Figure 15:

Click on the Categories first and make sure the “Unique Value” is chosen;
. Draw down the dropbox of Value Field, and select TYPE as the classification attribute;
3. Click on the Add All Values button to add all distinct values under the TYPE attribute into
consideration;
(Optional) Click on the Color Ramp dropbox and select your favourite color schema.

E
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2.2. Key Options of Geospatial Data Representations

Layer Properties

| General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Tme | HTML Popup |
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. Value Field Color Ramp
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°  COLLEGE COLLEGE 1
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S

Figure 15. Classifying Features using Colors

[ ok ][ cancel ][ sootr

The result is shown in Figure 16. Please note that you can still customize individual symbol for each
category (size, shape, etc) by double clicking corresponding class on either the left pane or the line in
symbology window (Figure 16). The pop-up window is very similar to the window in Figure 14. Please

-
choose School 1 =™ for each class. Don’t worry about the color, ArcMap can manage it.

Q@ tempm - Arcip - Ao TE T . T | 6% |

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DBESLABX 9 0ld- 38 - EEEE0
CER EHE T LY I Yol
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%] E P o
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£ £ lLayers s
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[GenevallSouueISeledimlDiqiay]YyﬂMW]HeHs | Defintion Query | Labels | Joins & Relates | Time | HTML Popup |
Show:
o [me | using unique values of one field. Import....
= & WSLSN_feb08 C i Value Field —\ Color Ramp
Y Unique values TYPE v -
2 waterloo_city i+ Unique values, many
*-- Match to symbols in 3|
g AirPhoto Quantities Symbol ~ Val Label Count
RGB Charts Vi@ <l other values> <all other values>
MM Red: Band_1 Misliples Piviukon: O < TYPE
: ;’ “.":: ’::'32 PUBLIC PUBLIC ? 1)
Dslv;:' Rac SEPARATE SEPARATE 2
=4 i « W] | O uNvERsITY UNIVERSITY 2
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Figure 16. Classified Symbols and Further Customization
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2.2. Key Options of Geospatial Data Representations

Label

The labels are an important feature of a map. By marking some property up on the map, for stance, the
name of the marked location, labels can make your map more useful, informative, and visually
appealing.

To add labels to your map, please right-click on the layer that you want to add marks on (school_dec06)
and select Properties (Figure 12). Then follow the steps below:

Select the Labels tab and check on (off by default) “Label features in this layer”.
Choose the attribute you want to display (NAME) on the map in the dropbox of Label Field
(Figure 17).

3. Change Font (10 pt size and Bold), so that it is clearly shown on the map.

4. You can click on the Apply button to see the effect until it is satisfactory. Then click OK to save
your setting and exit.

Layer Properties @
‘ Genelall Source | Se\ectionl Display | Symbology | Fields | Diefinition Query‘ Labels | Joins&ﬂe\atesl Time | HTML F‘upupl
ﬁ Al features will be labeled using the options specified
Text Sting
Label Field HAME
Text Symbol
@) Avial -1 - 2
AaBbYyZz
WE) v

Other Dptions Eie-defined Label Style

Label Styles.

-

ok J [ cence | [ geny

[ Placement Properties.. ] [ Scale Fan

Figure 17. Label Setting Window

To ensure a clear label, the option of mask can be used Symbol, which locates to the right of Font
options as a Symbol button (Figure 17). Please click it and then click the Edit Symbol button, since label
is a kind of symbol (text symbol) too. Navigate to the Mask tab shown in the figure below. Change the
option of Style to Halo (Figure 18).
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2.2. Key Options of Geospatial Data Representations

Editor -8 |

Preview Properties:

Typs: [ Text Symbol ~| s [Paints -

General | Formatted Text | Advanced Text‘ Mask

Shyle:
ol gy Mask Option
School 10
G5 [E3) (o] [100z -

Figure 18. Change Mask Option for Clearer Labels

QSymbology Types and Their Normal Usage:

Features: Mainly used when you just want to mark geographic features on a map.

Categories: Suit for the case when feature classification is needed.

Quantities: Appropriate when numbers involve, i.e., population, income, depth, etc.

Charts: Employed when not only quantity but also the relative importance is important as

well. For instance, incomes from different types of consumers.

e  Multiple Attributes: Utilized when multiple criteria are involved, which main not be
quantitative. It can be regarded as a generalized case of Charts.

2.2.3. Annotations
Annotations look like labels. The key difference is that annotation can be any text you want to add on
the map, regardless to whether the information has been included in the geospatial data.

For instance, if you want to add a point at the entrance of UW, which is not in the geospatial data,
please follow the steps below (Please note that annotations can only be edited under the data view):

1. Turn on the Draw toolbar. To do so, please click on the menu of Customize -> Toolbars -> Draw
(Figure 19).
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2.2. Key Options of Geospatial Data Representations

D termprd - Archsp - Arclifo 30 Analyst
File Edit View EBookmarks Insert Selection Geoprocessing | Customize | Windows Hel Advanced Editing
D B =] % . 3 % x| o (b - | 1:6000 Toolbars 3 Apimation
Q L']. .{“l 0 NE KA gy @v il lE‘ o - Extensions... ArcScan
AR Ky ? [
. Add-In Manager... CoGo
&R R | e - e
Sl Bl S e - |:| fa & Customize Mode... Data Driven Pages
Tahle Of Contents 1 x - Dats Fi Taal
o] o Style Manager.., ata Frame Tools
9 @ ‘g &l ArcMap Option Distributed Geodatabase
eg l.“!'” S Draur
= @ B e J
TYPE Edit Wertices
[ coLLEGe Editor
i PUBLIC Effects

I ccnapaTe

Figure 19. The Way of Turning on the Draw Toolbar

2. Add Marker. Click on -~ and select Marker. Then browse and point to the location you want
to add the marker (South Campus Hall in this case) and click. A marker will be added to the
location.

Qrawingvlg{:} 5| 1~ A - @] sial +v10 B 71 U|/A -E- .

Figure 20. The Draw Toolbar

3. Add Text. Click Al and choose Call out (or New Text). Click on the map, somewhere close to
the marker you just made and type in accordingly (i.e. “UW Entrance”).

Result is shown in Figure 21.

Page 16 of 24



2.2. Key Options of Geospatial Data Representations
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Figure 21. Map after Adding Labels (with Mask) and Annotations

@Some Other Types of Annotations:

e Annotate a polvgon: Sometimes you may want to annotate a polygon. The easiest way to
do so is to choose Polygon Text. Please modify the text style (color, size, etc) and the filled
color accordingly, which locates at the right part of the Draw Toolbar (Figure 19).

e Annotate along the road: ArcMap also allows to you to put your annotations warp along
the road, which looks nicer. To do so, please choose Splined Text. Then make single clicks
along the road, which defines the display route. Type in the texts and enter. The text will
be shown along the route you made.

4
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2.3. Map Components
When you select Layout View to start adding map components, all components are gathered in the
menu of Insert (Figure 22). The key ones are:

e The title of the map (Purpose/Content);

e The scale of the map (Measurement);

e The North Arrow (Orientation);

e The Legend (how to interpret the map);

e (Optional) The reference (where you obtain the data).

Insert | Selection Geoprocessing  Custornize  Windows  Help
= Data Frame - k: [;]@E
Title  Title :u: H I'.Xj R’ .
A Text [
| Dynarmnic Text — » Current Date
[0 Meatline... Current Time
B ig Legend... User Mame
5 Morth Arrow,., Author
Es  Scale Bar.., Date Saved
n o Scale Text.., Docurment Mame
= Picture.. Docurnent Path
|z Object... Coordinate System
o Data Frarne MNarme
] Reference Scale
Data Frarne Tirme
20 Data Driven Page Marme
] Data Driven Page Mumber
Data Driven Page with Count

Figure 22. All Map Components Available

Mabp titles are just a specific kind of text box with some pre-defined fonts. Hence, the usage of title and
text are identical and intuitive: type in the content and customize the text properties.

Add scale bar or scale text is also intuitive. The only thing that should be noted as the display unit, such
as meters, degrees, miles, etc. You can customize it by clicking the Properties button in the Scale Bar (or
Text) Selector, which is the pop-up window when you choose Insert -> Scale Bar (or Scale Text). In the
Scale and Units tab, you can choose an appropriate unit in the Division Units dropbox (Figure 23). In
addition, you can change the font style under the Format tab as well.

In this example, please use Scale Text with meters as unites, shown like: ‘1 cm = 75 meters ‘

Add North Arrow is the easiest task, which is very similar to add a scale bar. Just choose a pre-defined
north arrow from the library shown in the left pane is ok. If your North Arrow is difficult to be
distinguished from the background, you can add some background color, which has similar effect of
“mask” for labels. This option normally locates in the Frame tab (Figure 24). Legend, scales, and texts all

have similar options.
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Figure 23.The Scale Bar (or Text) Property Window
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Figure 24. Change Background Color in Frame Tab

Adding Legend is somewhat complex and deserves some explanation. When Insert -> Legend is
selected, ArcMap will use a wizard guiding you through various options of making a legend.

At the first step, you will be asked about which layers need legend and the order of adding legend
(Figure 25). The left pane Map Layers displays all layers (geospatial data) available for the map. The right
pane Legend Items shows the layers that will be added to the legend in order.

e Add/Remove Layers: You can decide the layers to be added to the legend by clicking E to add

or to remove. Please remove the airphoto layer, since the band information for raster
images is not useful (Figure 24).
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e Change the Display Orders: The legend items will be added strictly in the order shown in the
Legend Items pane. You can change the order by clicking a layer first (displayed in the blue bar)

and move it up or move it down .

Choose which layers you want to include in your legend |
Map Layers: Legend ttems
-~ Schools [F)

~ Roads Roads
- City Boundary City Boundary
- AirPhoto

Set the number of columns in your legend: 1

]
&

>

Figure 25. The First Step of Adding Legend

In the following three steps (four steps in total), ArcMap will ask you about some options to display the
legend. None of them is critical and requires customization (especially for normal users). You can just
accept all default configuration and click next until Finish it. You will get the legend that looks like in
Figure 26.

Legend

schools_dec06
TYPE

o COLLEGE

L PUBLIC

L SEPARATE

N_fe

— WSL bO:
waterloo_city

Figure 26. An Example of Generated Legend

It is easy to find that the name displayed in the legend is difficult to understand. For instance, users
won’t know what “WSLSN_feb08” means. In this case, you can modify the name in the table of content
pane (Figure 4). To do so, you can right-click on the “WSLSN_feb08” layer and select Properties (Figure
12). At this time, please switch to the General tab. Then you can type the more meaningful name in the
Layer Name: Roads (Figure 27). You can use the same method to change “schools dec06” to “Schools”.
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Figure 27. The General Tab to Change Layer Name

UML would like to emphasize the importance of adding references to your map. The reference clarifies
the data source, making others easier to track, and also is good for academic integrity. Please follow

steps below to make citation:

1.

Go to University Map Library’s main webpage at
http://www.lib.uwaterloo.ca/locations/umd/index.html;

Click on the hyperlink of “geospatial data”, which leads to
http://www.lib.uwaterloo.ca/locations/umd/geospatial data.html;

Please read through this page, and select an appropriate link based on the location of your study
area. In general, the closer your study area locates to Region of Waterloo, the larger geospatial data
sets UML possesses. In our case of mapping schools in City of Waterloo, we will choose the hyperlink
of “Region Municipality of Waterloo”, which guides us to
http://www.lib.uwaterloo.ca/locations/umd/digital/rmow_data.html.

Do not worry if your hyperlink is different from ours in this example. The citation prototype always
locates at the bottom of corresponding page. In the example, since both vector and raster files are
employed, two citations are needed. One is under the “City of Waterloo Municipal Data”. The other
is under the “City of Waterloo Orthomosaic (2006)”. When either link is clicked, the citation
prototype is at the bottom of these pages under the section “Citation”.

Please copy-and-paste it as text using Insert -> Text under the layout view and modify based on
your citation format requirement. If the line is too long to fix the page, you can go to the property of
the text by double-clicking on the text or right-clicking on it and choose properties. When the
property dialog shows (Figure 28), you can split the line into two by manually enter wherever you

want to break the line.
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Figure 28. Property Window of Text in Layout View

@Some Components that are also frequently added:
o Author of the Map: Users may want to know who creates the map;

e Date Saved (Created/Modified): The more frequent a region changes, the more important

it is for users to know when the map is created;

e (Coordinate System: The globe is not flat, but a map is. Any kind of projection used to make
the map distorts the reality in some way. Hence, it is critical for users to know how

reliable their measurements on the map are, especially for pilots and navigators.

4
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2.4. Export Maps
When you are satisfied with everything in the map and are ready to deliver, you can export your map by
the menu of File -> Export Map, which will pop-up a dialog (Figure 29).

- .
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Figure 29. Export Map Dialog

You can specify the directory and file name of the map in this dialog. But, most importantly, you need to
choose an appropriate file format by click on the Save as type dropbox. The most frequent-used formats
are JPEG and PDF. JPEG is a popular graphic file format, which is easy to be inserted into word as a
graph, while PDF is best used for sharing. The printed copy of PDF will be identical regardless of your
computer (and printer) environment.

Please note that if the purpose of your map is to be shown on screen, 96 dpi resolution is good enough.
It is especially true when you want to publish your map online, given that lower resolution maps are
much smaller, and therefore, easier to transfer via Internet. If you need hard copies of your map, please
make sure that the resolution is set to 300 dpi or 600 dpi. Otherwise the output map might be obscure.

Other than export map to other file formats, you can directly print out hardcopies of your map by File ->
Print. You can preview the result via File -> Print Preview to ensure satisfactory result. And, of course,
you can customize page and printer setup via File -> Page and Print Setup, such as page orientation,
page size, printer configuration (color or grey), and so on. All these operations are intuitive and very
similar to other applications, such as Microsoft Word.
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@BriefExplanation of Graphic File Formats:

EMF file: Enhanced Metafile, specified for Windows, which can be regarded as an
alternative of TIFF file. EMF is an not recommended option;

EPS file: Enhanced PostScript file, specified by Adobe for printer drivers. It is popular in
open-source editors, for instance, LaTeX and TeX. But it seems to be a buggy option. Try to
avoid it;

Al file: Adobe Illustrator file. A major vector graphic file format. A good choice if you work
with Adobe products, such as Illustrator, Flash, and MacroMedia ones;

SVG file: Scalable Vector Graphics, an open-source vector graphic standard. It is becoming
more and more popular and can be accepted by many vendors;

BMP file: BitMap file, which is a mature loss-less uncompressed raster format. The quality
is great. But its file size tends to be huge. It can be used if you need both high-quality
output and compatibility ;

PNG file: Portable Network Graphics, which is an open-source standard designed to
replace BMP and GIF. It is a true-color loss-less raster file format. PNG file is slightly
larger than JPEG (compressed with quality loss). And some old browsers and operating
systems do not support PNG files;

TIFF file: Tagged Image File Format. A major raster graphic file format provided by
Adobe (Al for vector). Best to be used for raster file editing on Adobe Products, such as
Photoshop;

GIFE file: Graphics Interchange Format. An uncompressed raster file format with 256-color
limitation. Hence, if your map contains only a few colors (vector-based data), GIF is a
good candidate.

Created by Qian Wang
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