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1. Before You Begin
Before you start making a map, ask yourself the following questions:

- What is it that | want to map?
- Is a map necessary and appropriate for my purposes, or will a chart, graph, or table suffice?
- 2KIFG Aa Yé 3IS23aANY LIKAOFE WENBI 2F AyiSNBaldQK ¢K

Once you have answered these questionsyeon to the next step.

2. Obtaining Geospatial Data

The University Map Library lists all of its geospatial data holdings on its website:
http://www.lib.uwaterloo.ca/locations/umdfeospatial_data.htmlData holdings are organized by level
of geography: browse through the various datasets available for your chosen area of interest.

Make a note of the data you feel might be relevant to your research interests and/or might be wseful t
include on a map.

Bring this list into the Map Library during reference hours ¢eéelinkfor current hours) Map Library
staff will assist you in obtaining the desired data. Waube requested to read and sign a data release
agreement before the data can be released to you.

You may either use the data on one of three GIS workstations in the Map Library or take the data away
with you. If you opt for the latter, please rememberlbring a USB key or blank CD or DVD with you!

Obtaining Geospatial Data Online

You may be able to locate the data you need on the internet (the Map Library website, above, has some
links to some online data repositories). This data may be in one ofatyafiformats.

If you run into trouble with the format of this data, search ESRI Desktop Help (see the link below) for the
extension of the problematic file the Help file will tell you how to convert your data to a usable format.

3. Open ArcMap and Add D@a to your Map

Before continuing with this tutorial, take a moment to read throlghpping and visualisation in
ArcMag FNRY 9{wLQa ! NODL{ 5S8S&a1dG2L) 1 StL) FAESE F2NJ I
http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=Mapping_and_visualization_in_Arc

Map.
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http://www.lib.uwaterloo.ca/locations/umd/geospatial_data.html
http://www.lib.uwaterloo.ca/locations/umd/general.html
http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=Mapping_and_visualization_in_ArcMap
http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=Mapping_and_visualization_in_ArcMap

Once you are familiar with the purpose and capabilities of ArcMap, you are ready to begin. Open
ArcMap bynavigating toStart-> Programs> ArcGIS> ArcMap

By default, a startip splash window will appear once ArcMap has loaded:

¥ ArcMap =]

Start uzing drckdap with

(" A template

Templates provide ready-to-uze lapoutz and basze maps for
wanious geographic regions,

" A esisting map:

X ® (2

Browse for maps....

Iv Immediately add data

[ Do not show this dialog again

[~ Load last map on startup

9y adaNBE W!' ySg SyLiie YFILQ Aa aStSOGSRT FyR OftA01 WV

A new dialogue box will open, prompting you to add data to the map. Braavthe location of the
geospatial data you obtained from the Map Library:

| Add Data 5]

Look in: {3 P1_GettingStarted ~| & cplam|ed| [ (e8]

= schools_dec0s.shp
waterloo_city.shp
WSLSN_feb0s.shp

Marne: |schuols_decEIE. shp

show of WPet | Datasets and Lapers [* lyr) | Cancel

Select the Shapefile(s) you want to add to the map. Usestiittor Controlkeys to select multiple
{KFLISTFAESad /A0 W RRQ (2 FRR GKSY (2 ! NDal Ll®
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Note: While the startup splaé screen and Add Data dialogue box are usually displayed automatically,

GKA&a FSFOGdzNB YIeé KIFI®S 6SSy RAalo6f SR -upPplEshdzLl2y 2 LIS

screen, you are presented with a blank screen, simply click the Add Data l:‘!'f{a)to(open the Add
Data dialogue box.

A % 4 A x

¢CKS {KILISTAtSE 22dz 48t SOGSR sAff y28 065 aK2sy Ay

View window:

Table of Contents Data View window
E Untitied - ArgMap - Arcinfo \ EEE
J File Edit Wiew Eookmarks Insert Selection Tools Window Help
J 0O = E = | é(: E * | Ll |\'|; ||1 F1.137 d IU ;I |’Q| @ %D 37! Use Maplex Label Enging | k? |
@@z dooedsmorons e’/ (@ B |eL @ | N@ 0|00 D0] L@ )= E| g
J Edito['| LW Tk | LI | Target: I j |¥ =) | | J Spatial Anahyst '| Layer:l
J T0D0|UQY=| ;I ﬁ |& ﬁ m B |@ Ei(|@ @ ” gaoreferencing'| L\BEI j () = .\f' |
— ey ]

- £ Layers
= schools_decDs
)
= WSLSN_feb0s
= wakerloo_city
O

‘ @ ; 5340 Pod<3 a0 Aq 2unjead oy ueg @ defy podg @ S2IMEa4 pO03 |25 0L Uey C%

Note that ArcMap applies a random colour to each new layer:colours are not necessarily meaninigfu
or appropriate.

Creating Maps in ArcMap: A Quick Guide 4



4. Explore the Data

Now that you have added your data to ArcMap, take a moment to familiarise yourself with it.

Panning and Zooming Around the Map

First, use the standarf@loolstoolbar to zoom and pan around the data:

Zoom In
Zoom Inby a Fixed Amoun
Pan

Return to the Previous Zoom Le

Experimentith the different tools indicated aboveyou will quickly learn what each tool is for.

Open the Attribute Table

i
£

=
b

&1

Zoom Out
Zoom Out by a Fixed Amount
Zoom to the Full Extet of the Data

Return to the Next Zoom Level

Every Shapefile or other geospatial dataset has an associated attribute table, which contains important
information about each feature such as identification number, a name, or a description. Take a
moment to look through the attribute table of each Shapefile on your map, to get a sense of what kinds

of information they contain.

To open an attribute tablgjght-clickon a layerinthe Tab2 ¥ / 2y Sy daz I yR
¢lhoftSQY
=, Layers
- schiools_dec0s
-
RightClick =B MBS,

- watetle K Remove
Open Atkribute Table

Joins and Relates

ST Toom To | aver
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Look at the field names in the attribute table which opens. The example below is the attribute table of
the Streets dataset for the City of Waterloo:

Unique ldentifier Name of the Street StreetSegmentdentifier Highest Address Number  Highest Address Number
(Assigned by ArcMap) (Assigned by the City) on the Left Side on the Right Side
Description of the Shap¢ Street Name Identifier Lowest Address Number Lowest Address Numbe,
(Assigned by ArcMap)  (Assgned by the City) the Left Side of the Streét on the Right Sid
| Altributes of WSLSH_febls | \ | / E @]
| Fip | Shape STREET | STREETID | ROADSEGMEH | FROMLEFT | TOLEFT | FROMRIGHT | TORIGHT | SEQUENCE | DEMAND_ZOWe, .
»|___0JPalyine  |GARDEM TREE CRT 2268 20490 105 109 102 110 1 4
1 |Polyline  [LEXINGTOM RD 2905 3263 390 395 391 401 10 3
| 2[Palvine  |OAKVALEDR 2456 5307 439 525 510 530 1 4
| 3|Palylne  [FERMRD 2253 8224 B17 §19 618 15 4 1
| 4|Polyine  ERBSTwWY 2243 5650 401 413 404 422 21 4
| s5|Polyne  WEBERSTS 2643 7395 54 65 55 &7 1 £
| &|Polyine  |LAURELWOCD DR 2366 7129 325 325 0 i 2 3
| 7|Palyline  |CENTRAL ST 2146 350 0 0 50 50 4 E
| &[Polylne  |ALBERT =T 2006 5965 0 0 0 0 2 i
) P e e e B . = o o o -
Record; ﬂj 1 jﬂ Showe; | Al Selected Records {0 out gf 2502 Jelected) Cptions -

Scroll DOW to see more records
Scroll RIGHT to see more fields

It may take some gussvork to determine what each of the field names mean.

Total Number of Records

Once you are familiar with the field names, close the attribute table by clicking the [x] in the-tigper
hand corner (circled in blue above). Be careful not to close ArcMap itself!

Identify Features

Now that you are familiar with the field names and the type of information the Shapefile contains for
each featurefry identifying a few individual features to see information about them specifically.

First, zoom in to a small area on your map usingiée2 2 Y LG; Q 22ty

7 o=

b2ss 26A00K 02®iks wiLRSydATeQ G221V

The Identify window will open. Drag it out of the way, if necessary. Click on any feature in your map, and
watch what happens to the Identify window.

Ly GKS AfftdzaAGNI GA2YyAQYRG KG2 (FT&Y Y 2GAWEI ALY & SISt i KET WCI
GOGNROdzGS (Fo6fST YR GKS Wt fdzSQ O2fdzyy O2yil Aya
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F 1
i

Identity fromm: «Top-most layer = ﬂ
= WSLSN_febl8 Location: | 535,072,006 4,515,426,906 Meters A
Field | Yalue |A_
FID 1651

Shape Polyline

STREET CORMEREROOE PL

STREETID 2178

ROADSEGMEM 8019

FROMLEFT 241

TOLEFT il

FROMRIGHT 244

TORIGHT 378

SEQUENCE 2

DEMAMD_FOM 26

FROMST CORMEREBROOE CRES

FROMSTID 2709

TSTREET EMND

TOSTID 2838

RIGHT_5Dr RIGHT

COUMTY

COUNTY_ROa 0

REGICN

REGIONAL_ R 0O

HIGHWAY

HIGHWaY_ID 0

MUMNICIP CITY OF WATERLOO

SETTLEMENT  CITY OF WATERLOO

GEMERAL_GR. 296

MUMICIPAL

SEGMEMT_ST  BUILT

STATUS_DAT  2001-01-04

SEG_TYPE ROAD

STARTR 535106,062499

STARTY 4315475

EMDi= 534992, 062499

EMDY 4315549

TAMNKER_ROR N

D AMTYDRE

Mo identified Features

¢NE ARSYOGAFEAY3I I FS66 Y2NB FSIGdzZNBEA FTNRY RAFFSNBY
dropdown box, you can choose which layer you want to query:
€ 1dentiry 2%}
[dentify frar: <Top-most layer > ||
— WSLSN_I:EIJDE {TI:ID-ITII:ISt |a‘;.-'EI‘.‘-='

<Misible layers >
< 5electable lavers>
<all layers=

% wakerlon_city

Once you are familiar with your data, move on to the next step: changing the appearance of each layer
in your map.

\‘
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5. Change the Appearance of Layers

Recall that ArcMap automatically applies anitaesy colour and symbol to each newly added layer. This
is not always desirable, and you may find you need to change these colours and symbols.

To begin, open the Layer Properties window for one of the layers in your map. To do solicighh a
layery I YS Ay GKS ¢l ofS 2F /2ydSyida IyR OtA0] 2y Wt NP

-] £# Layers arcToolbax
= schoals_dec0s +|- i@ 30 Analyst Tc
. +- &P Analysis Tools
: , =[], MWSLSH_Fehne =B WP
RightClick P o
- waterlon_¢ 3 pemave
1

Cpen Aktribuke Table
Jnins and Relates b

<@ Zoom To Layer

Wizible Scale Range 2

w Use Symbol Levels
Selection 2
Label Features

‘f,':" Convert Features to Graphics. ..

Convert Symbology bo Representation. ..

Data 4
Save As Layer File. ..

Froperties. ..

{6AGOK G2 (GKS w{evyozfz23e8Q {(loY

Layer Properties 1 @ .

v
General] Suurce] Seleu:tiu:un] Display  Symbalogy lFieIds ] Drefinitian E!uer_l,l] Lal:uels] JDins&HeIates] HT L F'u:upup]
Show:

Nraw all fasbhirae ueina o cama comhbal Iramnrk |

Take a moment to look through the various options on the THfiis tutorial will explain how to show
features bySingle Symbaind Unique ValuesFor more adanced symbology options, see thea | LILIJA y 3
/ Sy & dzatutérial,iavaidable from the University Map Library.
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Symbolising Features by Single Symbol

As may be apparent, symbolising features by a single symbol means that every feature in the selected
layer will be drawn using the same colour, symbol, and size.

To change the single symbol by which features will be drawn, open the Layer Properties window and
switch to the Symbology tab. Click the large button indicated ?WZ

. Layer Properties / [E]
General] Suurce] Selectinn] Display  Symbalogy l Fields ] Drefinition [ r_I.J] Lal:uels] JDins&HeIates] HTHL F'u:upup]
Show: .
F Draw all features using the zame s ol. Irnpaort...
eatures
Single symbaol
Categories Sz .
Quantities —‘ Advanced -
Charts
Hultiple Attributes D
Legend
Label appearing nest to the sumbol in table of contents:

\{‘JEL;‘J'F .,'_'\3%’ Description...

Additional description appearing nest to the symbol in vour map's legend

QF. | Cancel Apply

Note that this button may appeatifferently depending on whether the selected layer is a point, a line,
or a polygon. The following pages explain how to change single symbols for each of these three

geography types.

Changing Symbols for Lines

After pressing the button indicated abowbe Symbol Selector window will open. From here, you can
choose one of the preset symbols at left, then change the colour and/or line width as desired, as
illustrated on the following page.
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Click to open the Colour

Palete; Choose a Colour
Choose a Preset Symbol

Symbol Selector @
Cateqon: I All LI -~ Preview
Highwway Highwway B amp Expressway
— Options
LCalar:
didth:
Espressway b gjor Foad Arterial Street =2 1.00
Ramp
- - . Change the
Width or
Collector Street Residential Street Railroad Weight of the
Line
_ ————e- ————— Properties. .. |
Riiver Eoundary, Boundary, State More Symbols M |
M ational
Save... Beset |
- T - M ( ] Cancel |

|
/| £t A01 WYhYQ 6K

Choosing Symbology for Points

The process for changingegtsymbology of points is slightly different from that for lines. First, choose a
preset marker symbol from the list at left in the Symbol Selector. Next, change the colour if necessary.
Finally, increase or decrease the size of the marker symbol, arekiied, set an appropriate rotation
angle: all symbols will be rotated by the specified angle on your ®egthe following page for an
illustration.

Creating Maps in ArcMap: A Quick Guide 10



Click to open the Colour

Palete; Choose a Colour
Choose a Preset Symbol

Symbol Selector E
Cateqon: I All LI -~ Preview
N A
Circle 1 Square 1 Trangle 1

— Options
. . . LCalar:

Size:

Pentagon 1 Hexagon 1 Octagon 1 -

Anigle:

I
Change the Sizef the Marker

Fnd Square 1 Circle 2 Square 2 .
? ? Symbol, and set the Rotation
Angle, if desired
& L | & Properties. .. |
Triangle 2 Pertagon 2 Hexagon 2 More Symbols M |

/I tA01 WYhYQ 6K

Choosing Symbology for Polygons

The process for changing the symbology of polygoragain, slightly different from that for points and
lines.First, if you like, choose a preset polygon style from the list at left in the Symbol Selector. This first
step is optional. Next, change the Fill Color, and specify an appropriate Outline WidBokna as

illustrated on the following page.
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Click to open the Glour
Paldate; Choose &ill Colour

\

Choose a Preset Symbol

Symbol $elector \ 2JE3
Categony: I All LI ~ Prewview \
L . i
zelected Green Blue \
— Options \\
Fill Calor:
Sun Hallow Lake Ot width:
Qutline Calor;
) Change the Outline Width; i
Roze Beige ellow
necessary, and Choose ar
Outline Colour
Properties... |
Olive Green Jade More Symbols M |

Save... Beset |

M ( Ok Cancel |

|
/| tA01 WYhYQ 6K

If you want empty polygonsthat is, justan outlinga S GKS CAff /2t 2dzNJ 12 Wb?2
2dzift AySaz aSi GKS hdzif AyS 2ARGK G2 WwnQo

Symbolising Features by Unique Values

Whereas synbolising features by single symbol results in every feature having the same size, symbol,
and colour, symbolising features by unique values results in diffeeegoriesof features, each of
which can be shown using different symbols.

Before you can sybolise features by unique values, take another look at the attribute table of the layer
in question, and decide which field you will use to categorise the features.

Creating Maps in ArcMap: A Quick Guide 12



C2NJ AyaidlyoSsz @&2dz YIé& ¢gAaAK (2 chighway® indjicarrials,andw2 | Ra Q
localroadg YR | LILX @ RAFTFSNBYyld tAyS gARGKA (G2 SIOK® hNJ
according to whether the school is elementary, secondary, or-pesbndary.

Once you have decided which field name to use to categdnsddatures, open the Layer Properties
window and switch to the Symbology tab.

Ly GKS tArad i GKS £SFG 2F GKS [F&8SNIt NRPLISNIASA 6
selected:
. Layer Properties [E]

General] Suurce] Selection | Display  Symbaology l Fields ] Drefinition E!uery] Lal:uel&] JDinS&Helatesl HT L F'u:upup]
Show:

Draw categories using unique values of one fheld. Imnpart...
1 Walue Field Color Ramp
N |STREET | -
L rnany | ‘ J
Ma!c_h to symbols in 2 Symbol | Y alue | Label Count |
Quantities
Charts <all ather values: <all ather values>

Multiple Attributes

i
3

2 m——

ranaEes|| e | FErBvelal \ Advanced =

()4 | Cancel | Apply

CNRBY G(KS W+l tdzS CAStRQ RMBdRArésghts the field yoda V@lfuSedi GKS T
categorise the features. In this example, | will 838REETCLAich contains a single letter denoting
different types of streets:

" alue Field

|STREET |

EMD ”
EMDY I
TAMEER_ROGR

ROADTYPE

STREETCLAS

|
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After choosing the appropriate field, cliwl. All of the unique values caaihed in the

selected field will be shown in the window:

. Layer Properties

a[x]

General] Suurce] Selection | Display  Symbology l Figldz ] Drefinition Duer_l.J] Lal:uels] Jnins&HeIates] HTHkL F'u:upup]

Show:
_Featmes Draw categories using unique values of one field. Irnport....
Categories Walue Field Calar Bamp
Inigue values |STF|EETI:L.-'.‘-.S ﬂ ‘ j
Inigue values, mary |
Ma!u:_h to symbols in a Symbol | Walue | Label Count |
Quantities
Charls <all ather values: <all ather values: 1
Multiple Attributes ¢Heading> STREETCLAS 2502
14
C C 2141
H H 1
R 3] 285
< > W W 1
\ Doubleclick a swatch to change the symbo

.-“-‘-.dd.&_llh-"alues| Add Values. .. Femove | Remove Al ‘ Advanced -

k. | Cancel | Apply

You can now apply different symbols to each category by declidking the appropriate symbol
swatch, as illustrated above. Refer to the previous section of this tut@yahbolising Featureysingle

Symboa] if you need help.

z ~

P FGSNI FLILX eAy3d GKS RAFTTSNBYyd aevoztaz OfAO0]

You may find you need tmombine different categories for instance, in the example above, | only want

three categories: highway#l), Regional roads (R), and local roads (other categories). To combine
OFGS3I2NARSas K2fR R2¢gy UGUKS W 2yGNRBEfQ 1Se& <kligkR
one of theselectedO 1 SA2NASa FyR Of AO1 WDNRdzL) = f dzSaqQy

£all other values: <all other valuesy 1]
¢Heading> STREETCLAS 2502
14
C C 214
H Group Yalues
R a
W

Reverse Sorting

Creating Maps in ArcMap: A Quick Guide
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Once you have apied the different symbols appropriately, set labels for each category. In the Layer
t NPLISNIASa 6AYyR26Qa {e&Yoz2f23e (lFlox aStSOG 2yS OF
column. Type a descriptive label:

. Layer Properties [E]
General] Suurce] Selectinn] Dizplay  Symbalogy l Fields ] Definition Duery] Lal:uelsl JDinS&Helates] HTHL F'u:upup]
Show: - - - -
Features Draw categories using unique values of one field. Impart....
Categories Walue Field Color Ramp
Inigue values |5THEET|:|_,.-.‘.,5 ﬂ ‘ j
IInique values, marw |
b atch to symbols in a
. Symbol | Walue | Labet— | Court |
Quantities
Charts |:| <all other values: < all other values:
Multiple Attributes <Heading> STHEETELAS
—— H |H|ghwaﬂ ?
—— R ?
L SOV ? J
< > ‘
Add allValues | AddValues... Remove | Remove All ‘ Advanced -
k. | Cancel |
Repeathese stepantil all categos a KIF @S | t 1 0SSt d /fA01 WwhYyQ G2 SEA

Applying Transparency to Layers

In some situations, particularly when you have overlapping polygon layers in your map, you may want to
adjust transparency levels to allow readers to sethbbayers at once. Consider the scenario betpw

two polygon layers, wooded areas and parks, overlap in some areas. Without transparencies (left), it is
hard to tell where the wooded areas and parks overlap. With transparencies (right), it is easy:

viaps 11 ArcTViap!
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ToiMONBI &S | fFre@SNRa GNIryaLl NByoOesx 2Ly AGa [ @&

. Laver Properties l

2] %]

v
General] Su:uuru:e] Selection Dizplay lS_l,lmI:u:qu:ug_l,l] Fields ] Drefinition E!uer_l,l] Lal:uelal JDins&HeIatea] HTrL F'u:upup]

Ly (GKS G(GSE(G02E 6SaARS We¢NIyaLl NByidQzr SyaSNI |
aSaa Ay 3 wikrEsultinvesiully rranspent layer. Experiment with different settings until you find

one which works well.

| Layer Properties Ba[=]
General] Suurce] Selection  Display l S_I,Iml:u:ulu:ug_l,l] Figldz ] Drefinition Duer_l.J] Lal:uels] Joinz & Relates | HTRL F'u:upup]
I
[+ Scale spmbaols whera e scale iz set
Tranzparent:
Hyperlinkz
[ Suppart Hyperlinks using figld:
= ' o |
Feature Exclugion
The following features are excluded from drawing:
Feature 1D | M ame |
ak | Cancel
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6. Add Labels

Adding labels to your map can make your map more useful, informative, and visually appealing. Adding
labels is quite simple in ArcMap.

First, determine whiclhayers you want to add labels for. Be careful not to overdpoinly add labels to
layers that need them!

For each layer to be labelled, determine which field in its attribute table contains the text to use as a
label.

Now, open the Layer Properties@® ¢ F2NJ 2y S 2F GKS flF&SNB (2 oS

.-Layer Properties | E]-

v
General] Source] Selection] Displa_l,l] S_l,lml:uulu:ng_l,l] Fields ] Definition Query  Labels lJDins&HeIates] HTrL F'u:npup]

CNRBY G(G(KS W[I06St CAStRQ RNRBLIR2gYy 02EX OK224S8 (K

. Layer Properties E]

General] Suurce] Selectinn] Displa_l.J] Syml:u:ulu:ug_l,l] Fields ] Definition Query  Labels lJDins&Helates] HTHL F'u:upup]

[v Label features in this layer

bethod: |La|:ue| all the features the zame way. ﬂ

All features will be labeled uzing the options specified.

Text String
Label Field: MAME | Expression... |
FID
Text Spmbal MHARE
TYPE
CLASS :Iv
&8 SCHOOLID
RL Symboal....
ADDRESS
g PARCELID
Other Options STREETID Label Style
Placement Prop FACID Label Styles... |
ROTATE

k. | Cancel |

JEAO] WILLXaqQ G2 as88s GKS trod8ta 2y @2dNJ Y Lo
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You will probably want to change thenip size, and colour of the labels. Do so using the options
illustrated below:

0] trial -z -]

B - B|I|g| Symbol... |
¢2 SyadzNB é2dzNJ flroSfa akK2g dzLJ Of SIF NI &z GNB | LILX @A
STTFSOU 2 Fthelakehoa théHéftlhds 2dde, and the &b
ouis Aty St Loum.ﬂulult . .
%mg e Lemmmj* entre . ON the right has a mask applied.
Ne2 FLWXeE F KEf2r OfAOl G(GKS WwW{e&Yo2t

illustrated above.
Ly GKS {eYvyoz2f {StSOG2NI gAyR26 oKAOK 2LISyasx Of A0
Properties:

Type: | Text Symbal | furitss | Paires |

General] Formatted Te:-ct] Advanced Text  Mask l
|

{6A 00K (KS NI Rakhd?usingdhe prévigw id tRe left bflthe Rilow, increase or decrease
GKS W{ATSQ Ia I LILINBLNRIFGSY

Style:

(" Mohe

f* Halo

cur Lady of Lourdes Sspamde Solio:
¢ ' Size: (1.0000 _%I Surmbal...

LT ySOSaalNEx &2dz Oy OKFy3aS (KS O2f2dzNJ 2F (GKS KI
using the colour palette teelect a different colour
hyOS @2dz NB al dAaFTASR gAlK GKS KIFfz2z Of A01 W¥wYhyYQ

Continue to experiment with different font sizes and colours until you are happy with the labels on your
map. See the following page for some examples diedént label styles.
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