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Serial, linear

Draw, stating your scale, a contoured map

to show an island 65 km long from SW to NE
which varies in width from 48 km in the SW
to 16 km in the NE. The SW coast is much
dissected by long, narrow fjord-like inlets,
and is fringed by 5§ small rocky islands of
varying sizes. From this coast the land rises
sharply to a plateau some 600 m above sea
level and extending through about one-third
of the island. The plateau descends to a low
undulating plain about 25 km long and 20
km wide. From the plain a range of hills rises
to the NE, flanked by a coastal plain about

8 km wide. From these hills, rivers flow to
both plains and also from the plateau to the
larger plain. The plateau is gritstone. The
hills which run down to the coast in the NE,
to form cliffs, are chalk. Much of the smaller
coastal plain is marsh, but the larger plain,
from which two estuaries open, is of well
drained alluvial land. In addition to relief and
topography, show drainage, possible sites
of settlement and lines of communication.
Name your island appropriately!

Parallel, non-linear

Anson Island

True
Morh g nination
Pronanon 4 ;ﬁ;
Nocth |

Instep

Sea ol

Metntarsals



e = " w = =  Snow's Cholera Map

X Pump e Deaths From cholera

From: Tufte (1997) Visual Display of Quantitative Information

Good maps...

...Speak a universal
language

.facilitate decision
making

.convey
iInformation
aesthetically



Principles of map design

Make the right map

« Concept before compilation

 Hierarchy with harmony "«

Make the right
map, make it right
& make it fast

« Simplicity from sacrifice

* Clutter to clarity

Make the map fast

» Expresses, engages, elucidates



Designing Maps with Purpose

e What information is being mapped?

—---- Mark Monmor;ler

*Who will be reading the map? IIOWWLIB Wlt“hl)ﬂ

: Sccond Edmon 4

*|s map content being coordinated
with written text?

* What size will the map be?

*In what media will the map be used?

*What are the time and budget “ i - o)
constraintse Wi e Forvord by 1] )




Desighing Maps with Purpose

* What information is being mapped?

Joshua Tree National Park

| I g |
......... | /_LE t\x L
i

N

/

Physical features Cultural Features



Who will be reading your map?

Design maps to meet
the level of expertise of
your reader...

N
\ [
\J ;: / ’ ]
~\ 7
RTt'S"sfﬂp The more knowledge and
P urepn il o fime the audience brings
A A to the task of reading your
e s "f”’” map, the more information
e Y you will be able to include.




Who will be reading your map?

Special needs of audience...
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Small print



Resolution and Viewing Distance

Numerous media options:
e Computer screen
e Computer projected display
e Color laser prints
e Black & white laser prints
e Poster sized plots
e Professional glossy magazine
e Huge backdrop for trade show
e Supporting info on a TV show
e FAX sent to emergency response
* In-line display on a PDA or GPS
e Web page

...each has its own resolution/display constraints



Resolution and Viewing Distance

Consider final media when setting resolution...

Approximate DPI (dots per inch) of various media:
Household TV (27"):

Computer screen:
Laser printer: 1 200

Litho plate/offset printer: 12,000

5_'

=i o :-..-
HEE

Letters 2" high seen from 14’ away are roughly
equivalent to viewing 10-point type from 1" away.



Resolution and Viewing Distance

DeS|gn your grqphlcs for the size of the final output...

—= [1 Not enough DPI

/ it

. on moniftor to view

Sacajawea at smaller size
Elementary [—— g
School %

i fgEin] | Adjusted for
smaller size/DPI

School
S12th

i
| Tty
% i : TP
= Emrmmniziy
: % Tmno

Y

Enlargement of [~
coarse image loses
resolution







Color & Contrast

Set colors and contrasts for your different media...

High-quality printing LCD Projection Photocopying
z l

5
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STUDENT 03-04

University Parking Office
I Eisenhower Parking Dock

University Park, PA 16802-2116
Houwrs: 7.350am to Bpm, Monday 1o Friday

(814) 8551436

Pheme:

Faa: (814) 853-1114
E-Mail: parking @ psu.edu
Website: wownw | ranspariation.peu.edu
Listawry infe L-PSUPARK
Police Sarvices: [B14) 8B63-1111
Emargenciex a11
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Visual Hierarchy

Vegetation: o
Democratic Republi % Make most important features
0 ongo Location Magp:

Sodbem At most prominent by adjusting:

‘“Aegetation data from TREESURC, protectad areas Enlarged Area:
Fom Wiorld Consenation Monitoring Centre; bazemaps  MYational Parks inthe
fom Digial Chart ofthe Wiadd (OCWH, ESRI and WrRIL. Hortheast Congolian

Lowland Foerests

T

Vegetation Classes
Dense moist forest
Secondary forest and rural com plex
Forest savanna mosaic

- Miombo woodland and dense dry forest
Woodland & tree savanna

Grasslands and bare =il
Mangroves

e Posifion
_Kiangani Ituri y
= Maiko
B o i
_Eiahuﬂ-Eliega‘ SIZG

D.

e Surrounding open space
e Color conftrast

e Line weights and detail




Visual Hierarchy

Democratic Republic

Vegetation: @ Map Elements
y

Location Map: H
of Congo oo Afres Main map
Sources: o .
e ion data from TREESURLC; d Enl d Area: -
hﬂetﬂ?;oﬂl; g:ﬁsenn;;ﬁnn Moniwﬁn;rﬂiﬁ:tﬂ::fnaps “:t?cr.%".l Pa:E'I(;Sinthe SmO”er SCOle InseT mOpS ShOW|ng
Fom Digital Chart ofthe Wodd (OO, ESRIand WRL.  ponaoat Congolian | .
ocation

Lowland Foerests

T

Vegetation Classes

Dense moist forest
Secondary forest and rural com plex
Forest savanna mosaic

- Miombo woodland and dense dry forest
Wioodland & tree savanna

Grasslands and bare =il
Mangroves

Larger-scale inset maps showing detail
_ : or locations outside the area of the
PN main map

! Titles

Subtitles

Legends

Scale indicators

Orientation (direction) indicators
Graticule

Explanatory text notes

Source note

Neatline

Photos

A
) ju\t'] Graphs

Hiangani Ituri

1]




Visual Hierarchy

Vegetation: ] Vegetation:
Democratic Republic Democratic Republic of Congo
of Congo Location Map:
Southern Afica S
Sources:
‘sgetation data from TREESMURC; protectzd areas Enlarged Area:

Fom Miord Conseration Monitoring Centre; basemaps  Hational Parks inthe
fom Digital Chart ofthe Wiodd (D0, ESRIand WRL g opa ooy Congolian

Lowdand Foerests

T

Vegetation Classes
Dense maist forest
Secondary forest and rural com plex
Fored savanna mosaic

- tiombo woodland and dense dry forest
Wioadland & tree savanna
Grazslands and bare =il

MW angroves
1} 1000 km

oo
Kiangani 1turi

Maiko -

Kahuzi-Biega’

1,

Sl Vegetation Classes
- Dernse moistforest

- Secondary forest,

rural complesx

oes

%y .
Forest sawanna mosaic 75°E 30°E

- hiambao woodland,
dense dry forest
Miaodland, tree savanna
3rasslands, bare soil

Kiangani lturi .

hangroves

- Maiko .
1008 CA

SE: LR Kahuzi-Biega:

Hational Parks inthe Horthea st ' .

Congolian Lowdand Forests

15 20 25 SUE Sources: TREES/RC and Wbdd Conseration bonitoring Centre

Original Emphasizes Congo Vegetation




Visual Hierarchy

VVegetation: .
Democratic Republic National Parks ]
of Congo Location Map: Mortheast Congeolian Lowland Forests
Southern Afica
S : .
%;;;:zon data from TREESURC; protectzd areas Enlarged Area: UEQ etation Classes
Fom Miord Conseration Monitoring Centre; basemaps  Hational Parks inthe
fom Digial Chart ofthe Wibrd (DCUY). ESRI and WRL g orype act Congolian - Dense moist forest
Vegetation Classes Lowdand “. _ I secondary forest,

. Denze moist forest rmiral com phgx

Secondary forest and rural com plex
Fored savanna mosaic

- tiombo woodland and dense dry forest
Wioadland & tree savanna

- Grazdands and bare soil

MW angroves
1} 1000 km

Forest savanna mossic
- Micmbo swoodland,
dense dry forest

Kiangani 1turi
Maik o
‘Woodland, tree zavanna

- Grasslands, bare soil
Sy Mangroves

Democratic Republic
of Congo

ey

=

0°%

Sources: TREESSARC and World C onservation
fonitoring Cerntre

13°%E 20 23°% an°E

Originadl Emphasizes parks in Congo forest



Visual Hierarchy: The “blur test”

\ New Zsaland
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Design Elements

Scale bars:

20
. Kilometers
Thematic
- | | | |
1 20 kilometers
mMaps
1] g 10 20 Kilometers
- T T N T N R M
1] 8 10 20 30 40 kllometers
| | | | | | | |
10 q 1] 10 20 30 40 EKilormeters
[ T —— — I
10 q 1] 10 20 30 40 EKilormeters

| Reference
Maps




Design Elements

Decorative Elements:
* Drop shadows
e Line styles for frames
 Background patterns
e COompass rose
e /JoOom lines

Colorful logos

e Decorative type fonfts

Wi elevation hajawe (751-1200m)
High elewation hiojawe (1201-1500rm)

e Peaks ofranzerss rEngs (1501-1850m)
-0

CEE mmc-urtains (751-1200m)

Dy
e High elevation eaztem mountaing (1201-1500m)
Colorade dezsert Im.lbj ada= (- 7H0m)

These features tend 1o
distract. Use with purpose!

Joshua Tree National Park Desert Ecosystems

Ecological Zones

Md elevation Mojawe [751-1200m]

Hgh eleration Mojawe [ 1201-15 00
- Peaks of transverse range [ 1501- 18500

Loww elewation Mojawve basins (0-600m)

Iojawe |ower slopes % Fans (601-750m)

Oy eastern mountains (7 51-1200m)
- High elewation eastern mountains {120 1-1500mm)

Colorado desert loveb sjadas (0-750m) ]




Design Elements

Decorative Elements

Keep focus on information, not element...

enlarged 5
at right '




Choosing Map Projections

Which projection element to preserve:
Area? Shape? Distance?

-‘-\,_J

wmsuﬁaﬁh |
Naﬁonfﬂ'ﬁa’rk‘
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Wmdﬂhffaw M A
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o ALBERTA ASKATCHEWAN Q”f EEERA
' Jas}a r NP }Eﬂl,.‘ ]j B f‘ R B
Ry — = _'\,!- 1

Preserving area is essential for density presentations



Balancing Empty Spaces

Transportation and Land Use
wrince George's County, Marylanc‘

.
AN,

l Q'ﬁiri‘
T3 i L
A
Y S
iy

»

e

Xl

e
J-"'"&"! '-q‘ -

7
Spaed Limit  Landuns
Jurtizn

Learn to identify and
balance white space.
Use it as a design element.




Balancing Empty Spaces

S e I LI Boxes chop fluid open
Prince George's County. Maryland areqas into areas inside and

outside the box making
more tight spaces...




Balancing Empty Spaces
BOXES ...Ccreate a difficult and distracting set of pinched
angles. Let empty spaces flow info each other.

£
Road Widths Road Widths
and _ and
Traffic Signals | , Traffic Signals

Number of Lanes

Boxes elevate the visual hierarchy of the elements it surrounds



Minimizing Ambiguity

Space objects so that
related items are closer
together...

To what maps are the
scale bars referringe ¢

Road Widths *" ~ '5\
?:'l:fﬁc Signals /éivli'.:
{ 4
s
ST

Number of Lanes
— 1,2

L1 — 3.4

— 5
—_—F7

— 5011

¢ Traffic Signal

Prince George's
County, Maryland

Landuse Spead Limit

[Jurban — 135

@ hstitution — 35, 40

PDektn== — 45,40

[ Fardand — 5,60
Ntar

Maryland Counties

Privce Geange's
Con ity

o & Mies

“BRHTR

AN e
-'“11!;'#’5-{%&%!‘

A

] -T-.""‘._,.r i
Y Il
Road Widths Mumberaf Lane 1

and -
Traffic Signals —_2.
It

uuuuuuuuuu




Element Alignment

y Enlarged Arex

Aligning all elements
i Hational Parks

to each other creates

.Hiaﬁﬁﬁnj ' -|Elflri g‘nt:[':nl';liggheast
an over-structured | g R Lot
map. _._Malku

R el ] Location

Kahuzi-Biega Mp

Haphazard alignment (e
creates a sloppy map. s

) 2
B Sl
o s +"..Ir "

Vegetation Classes

Denze moist forest

=econdary forest and nural complex
- Miom bo woodland and dense dry forest

Wioodland and tree savanna

Forest zawvanna mosaic
Grasslands and bare =oil

Selective alignment
shows intention and
can link elements.

A Mangroves

1: Democratic Republic of Congo




Frame Positioning

Avoid
confusion
between
layout
elements and
geographic
features

New Hamgshire




Experimentation/Critique

Ezgnecti?:t?é Republic of Congo ] ) CreOTe your mOp .
.. | 2. Considerradically different
layouts

- | 3. Refine map

4. Invite critique

o
»

| Enlarged Area

Y { Mational Parks
“[turi in the Hortheast
Congolian
Lowland Forests

Kiahgani
Vegetation Classes ’
- Derse moistforest

- Secondany farest,

rural complex

jons

Maiko

Location
M ap

Pl{aﬁ'uzl'i-Eir;ga ‘

Farest savanna mos aic 25°E 30°E
- Miombo wwoodland,

densze dry forest

Waodland, tree savanna s . lturi )
- rasslands, bare =oil K!E'H'QEH{ :

hangrowves

Vegetation Classes
Dense moist forest

. Secondary fores and nural complex
- Miom bo swoodland and dense dry forest
‘Wioadland and tree savanna

- Maiko

Sources: TREESHRE, ' Forest savanna mosaic
Enlarged Area: Kahuzl-E |ega Winrld Consenvation [ Grassiands and bare sail
Hational Parks inthe Horthea st | Mlanitoring C entre
Congolian Lowland Forests Mangroves

Sources: TREES/JRC and Wibdd Conserwation Monitoring Cerntre

VVegetation: Democratic Republic of Congo




Exporting Maps

Raster export formats:

e Bitmap
e Tagged Image File Format

e Joint Photographic Experts Group

Portable Network Graphics

e Graphics Interchange Format

(.omp)
(.tif)
Hlele)
(.onQ)

(.gif)



Exporting Maps

Raster export formats:

e Produce pixel-by-pixel renditions of map (WYSIWYG)
e User sets height & width (pixels) and resolution (dpi).

e Larger, more resolute images are higher quality, but
require more disk storage space.




Exporting Maps

Vector export formats:

Enhanced Metafile
Encapsulated Postscript
Adobe lllustrator
Scaleable Vector Graphics

Portable Document Format

(.emf]
(.eps)
(i)

(.svg)

(.pdf)



Exporting Maps

Vector export formats:

e Contain instructions on how to redraw elements.

 Elements may be editable after export.

e File size is much smaller, but can take time to
draw.

e Reconstruction is not always exact; post edi’ring




Exporting Maps

JPEG format:

e Size, resolution, and quality (compression) are specified

"M O TAWV E XM \va E
L .

Low quality High quality



Map Design: Review
A map’s design is guided by ifs purpose, audience, and
viewing medium

High resolution media can support fine lines and subftle
colors. Low resolution media requires big print and
contrasting colors.

Visual hierarchy is set to promote the most important
map features.

Map projections should be chosen to minimize distortion
of the main map feature.

The balancing and alignment of map elements should
maximize flow and minimize ambiguity.

Different export file formats have unique requirements






Type Basics

TOPO! map printed on 10/17/04 from “Untitied. tpo”
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Type Basics

Type, or lettering, is a major component of a map.
...can work both as text and as symbol

...both categorizes and orders feafures

Type elements in map making:
e Fonts

e Label size
e Type effects

Font tools available in Windows



Categories of Fonts

 Serif e Sans serif
small finishing strokes on letters no finishing strokes
gqabj GIQWB &7147, ggabj GIQWB &?147,
Times New Roman Arial
gqab) GIQWB &?147, gqabj GIQWB &714/,
New Baskerville Tahoma
ggabj GIQWB &2147, gqab)] GIQWB &2147,
Courier New Futura

* Display Fonts gyabj GIQWB &?147,
Distinctive or | Tifany
decorative letter |guabj GIQWB 82141,
forms | Impact
ggabi PLWP &2 147,

K@W@m




Categories of Fonts

Maps usually contains only ’rwo fon’r ’rypes

e A serif fontis often
used for water or other
physical features

e A sans serif font is used
for towns and other
cultural features




Font x-height and legibility

x-height describes the height of the letfter ‘x’ for a font

x-height and thinness of letters are important
considerations when small text size is used on maps

palouse palouse
Garamond PPalatino

Bell Gothic Font (phonebook)
AaBbCcDdEeFfGgHIiJjKk

Some fonts also angle better than others

5 L
¢h"5§.'3~ < {?,.-.5"'“
% TR e T
& i LS
TR Ty R
i



http://www.myfonts.com/fonts/bitstream/bell-gothic/

Type styles and font families

Regular... Bold... [talics... Bold italics...

Arial Regular
Arial Bold

Anal Italic

Arial Bold Italic

Arial Narrow Regular

Arial Narrow Bold
Arial Narrow ltalic

Arial Narrow Bold Italic

Arial Black Regular
Arial Black Italic

C:\WINDOWS\Fonts\

a Century Gothic Bold Tkalic

@ Century Gothic Ikalic

E Century Schoolbook,

E Century Schoolbook Bold

E Century Schoolbook Bold Ikalic
E Century Schoolbook Ikalic

a Comic Sans M3

@I Comic Sans M5 Bold

4

GOTHICELTTF
GOTHICLTTF
Schibk, kEF
Schibkb, e
Sichilbkbi
Schibli,
COMIC TTF
COMICED. TTF

=101 %]
* > .I.
Filz= Edit “iew Favorites Tools  Help ™ -t
Back
Font Mame | Filenarme *I
a Century Gothic GUTHIC, TTF
] Century Gathic Bald GOTHICE. TTF —




Special Characters
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Special Characters

Alt-codes

http://www.alt-codes.net/

Alt Codes

Alt Codes, list of alt key codes alt symbols and characters. Alt code characters table from

0-255 decimal numbers. Check how to use alt code characters to learn the use of alt codes.

Symbol  Code Symbol Code Symbol Code
) V e 15 17
= W &7 14 172
¥ X 88 i 173
$ = Y s & 174
do 5 / 2 » 175


http://www.alt-codes.net/

Type Size

Font size is measured in poinfs:
- One point is approximately 1/72 of an inch

However, different fonts can vary markedly in size even
for a given point setting...

Albany Albany Albany
. \ - i

Times Batang Haettenschweiler

So, label placement may change if fonts change...



Character Spacing

Units of character spacing are percent of point size.

DEARBUORN
HEIGHTS

200% character spacing

Spacing increases legibility of
curved fext. .




Line Spacing

Leading Is the spacing between lines

10 pt type with The default leading
?egq %tlleading is 120% of letter

Whnicr ieaves hei hT

2 pt gap) J

Albmém

Airport A1

port Airport

Haines Haines
Winter City it Winter City _L_akf
Haven Kisimmee Haven Kissimmee
Bartow Lake Bartow €
Wales
Fort | Wales Fort
. . Meade. | Frostproof Meade. ' Frostproof
Line spacing can Avon Park Avon Park
d b_ "I' Avon Air Force Avon Asir Force
reauce dmpigul Station o
g y Park SN, Park Sihring




Callouts

Nesting site

Callouts Nesting site
clarify the - °
ink between |Nesting site Nesting site

location and

Nesting site

Its label Callout placement options...

Nesting site A
~ /

Nesting site B

Nesting}_/ Nesting
site C site D Callout design options...




Shadows

Shadows can increase the Ieg|b|I|’ry of text on

MAaps.
REVISED
ZONING

Large offset:

floating text... Adds
contrast/clarity on
REVISED | colhored bockdroos
ZONING
Small offset:
subftle

effect...




Halos

L ! r 1 — = - | -
= [£5] [y [my
: | s : B
W——g %GardnerSt =1 %
L,P,. E{ Pictpn St U‘_';I_ Lo
Hinckley St a . -
L m\ windsor f,
S _'_-_,_-"
Reynolds St

Brentwoond Ave

o
L]
=
m
-
0dg 5t
Bancroft St i i
LA
)
3
m
]
1

any el LAIG

Wiley St

1 — 1 =, . .
& o 5
Ma—rlg’cfﬁ'i__——g .,,l!‘:(Gardner St | %’
0 g Picton St
Hincklev St ﬂ:q'! windsar o,
O ~— _--"'"E .
g . REYLS st |2 Halos should mask as little
Eg;slt g E.rm!mm f, underlying map as posmb}e, .bu’r
sancrofist | R | enough to minimize ambiguity




Type Effects: Review

 Well designed type adds clarity and professionalism to
a map.

e Font types can be used as text and symlbols
simultaneously.

e Serif and Sans Serif fonts are often used to label physical
and cultural objects, respectively.

e Decorative fonts should be used very sparingly. Good
Maps can often be drawn with as few as two font

types.



Type Effects: Review

e Text point size, character spacing, and leading offer
three ways to adjust the size of a text element on a
map.

e Callouts, shadows, and halos are type effects that,

when used appropriately, increase clarity and enhance
map design.

e All fext effects should be used with purpose. When used
merely to decorate a map they often detract from the
mMap’'s message.



Effective Type in Map Design

When and where to use the many type effects

available T
IN ArcMap.

- Unchanged Forest

D Unchanged non-forest

- Forest gain (error)
D Unclassified
8

) Tile 2

1 0.5 0 1
Km
Projection:
UTM Zone 14

WGS Datum 1984 WWEF

November 2004




Strategies for Map Text

Graphic Text

I T N e Manually placed in

1 Detected Change .
JCRT R R S (I ArcMap’s Layout view
By BN ;e 8 F”::ZFZ_Z;"(Z:ZI““‘ (hot seen in Data
T ' | \ Tile 2 view)
o) e Textis not linked to
: il spatial features or
Bas data frames
7 e Text remains static;
o g position is unchanged
% ST S 1 05 0 1
T g A —— by scale or extent

WGS Datum 1984 WWF

November 2004

S N A A A « Good for titles,

subtitles, sources, or
notes



Strategies for Map Text

Dynamic Feature Labels

Label text from a feature
layer’s attribute table

Added in ArcMap Data
view. Viewable in both
Data and Layout views.

Text characteristics can be
set for many labels at
once

Size & position change
dynamically with scale

Detected Change

- Forest loss

- Unchanged Forest
D Unchanged non-forest
Forest gain (error)
D Unclassified

Tile 2

Projection: 0
UTM Zone 14
WGS Datum 1984 WWF

November 2004

and extent changes to
map




Strategies for Map Text

Annotation

Text associated with a
data frame

Created as individual text
elements or by converting
dynamic feature labels

Stored either in the map
document orin an
annotation feature class

More flexible than
dynamic feature labels
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Labels as symbols

Labels as indicators of location

* Labels can name AND help locate map features

Pleasant
Dale O Gap
Summit ® s
Centre
Hall

e Whenever possible, the relationship between location
and label should be predictable.



Labels as Symbols

Labels as indicators of feature category

Categorizing features reduces the labels readers must search through

I;on |_Montcalm Gratiot Oaklesiagﬁaw
Long Lake *Maple Y New*
"Belding Hubbardston Rapids Elsié 4th Lothrop Gerllssee
"Smyrna Shiawassee Flushing
THent Muir Pewamo Fowler Ovid, Owosso b
onia o : . . . Corunna L-ennon -
Lyons Saint . q S 7
.Saranac Westphalia = Johns Middletown Vernon CvPeetk
3rd  Tonia Clinton Laingsburg  Durand " 5th
Morrison Lake « Portland : Bancroft® * Gaines
* Clarksville Dewitt, Bath Morrices .
el - Eagle, IPerry Byron.  Linden
Odessae WOOdbuwMulhken Edgemont ParkkLake Argentines
P Lake Lansin Lobdell L.
Jprdan” sunfield” G and g*Haslett 0 Cohoctaf® -°%9€
“Woodland Ledge W@V ¢'Okemos Shannon Lake
Hastings ) WilliamSton Webber\nlle
1. Thornapple Dimondale, Holt * Fowlerville
Lake *Vermontville - *potterville 8th Howell
*Nashville Eaton M \ 4
- 4 Charlotte L ] e Livingston
b Dansville Chilson, 3
Eaton Rapids. LranE Brighton
Bellevue : Leslie Gregory Strawberry L.
Fine Lake . +Olivet Duck Stockbridge Plnckney
Bear Lake 7th pake Kiyes South L. rtagﬁolFth L./
Springport’ Junction Little Independence L
Calhoun Portage L. "Portage L. Fourmile L.
Marshall Jackson G | Chelsea* Dexter
aarsng Jackson i 09881 - Washtenaw g

Categorize by:

- L
Loon L. .
Oakl
Long Lake 1| ple . a @}eﬂy New®
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"smyma Flus'-hing
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Springport Junction Little Independence L.
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Font, Posture (Roman v Italic), Color hue,



Labels as Symbols

Distinguishing label categories

Different fonfs Different posture
Nittany Mountain S. Water Street
Penn State Spring Creek
Different arrangement Different hue
Harrisburg S Harrisburg
S Us
usg,, 2,
Q 5
4 ’
2, %
*‘?a f)a



Labels and Feature Hierarchy

Labels can be used to differentiate cities of different
sizes or streams of different flow magnitudes

Type characteristics that help establish feature hierarchies:

Pittsburgh  peltefonte Philipsburg
>late bollege Pleasant Gap Port Matida
Point size Weight Scaling
PATTON PENN STATE

FERGUSON

Walker Building

Lightnes Case
S



Labels and Feature Hierarchy

Category v. Hierarchy

The largest spatial features aren’t necessarily the most
important in a map, so sometimes large labels need fo
be demoted in the map hierarchy.

Label character spacing can lower feature hierarchy...

P ENNUSYTLVANTIA
CENTRE COUNTY

...as can label lightness...

PATTON

FERGUSON
...as can label contrast.

PATTON
FERGUSON



Label Placement: Points

Point label placement

Predictable, unambiguous point label placement
makes life easier for the map reader.

5
2 @ | 1...best
el
. 4 6 3
e ulian ® ,lian Order of preferred label placement
good aood [ :
JCorning o Horseheads
Slight shifts
minimize ouuli
confusion uian ‘ Corningg e Horseheads

poor

Proper placement reduces ambiguity



Label Placement: Points

T'Bilisi Arc[\/\gp
Yerevan® Baku
o/ \nkara o o default
Ashkhabad .
e | labeling
Nicosia _ .Tehran
®  Beirut Baghdad
Amman ®Damascus e
00 _
Tel Aviv-Yafo Al Kuwayt
®

Custom edits: inconsistent gaps

.T'Bilisi
Yerevahg

@
Ankara Baku

Ashkhabad®

Nicosia,
®  Damascus Tehran

Beirut gBaghdad

Tel Aviv-Yafo© “Amman
@Al Kuwayt

Custom edits: consistent gaps

ol Bilisi
Yerevan ®
®Ankara © Baku

Ashkhabad©

Nicosia g, ®Tehran

Beirut ~Damascus

Tel Aviv-Yafo®®Amman

@Baghdad

@ Al Kuwayt




Label Placement: Points

Encinitas Encinitas
Rancho
Rancho SantaFe g . SantaFe g
Pacific
. Solana Solana
Pacific Beach Beach
Ocean Bedar




Label Placement: Points

SUMMARY: Point label placement

e The best positions are next to and shifted up (right or
left) from the point.

* Maintain a consistent distance between labels and
points throughout the map.

e Break lines for type, but minimize the frequency of
breaks.

e Position labels on the same side of a line feature as
the point.

e Position labels for coastal features in water.
Do not span land and water with a label.



Label Placement: Lines

Line label placement

What's wrong with these labels?



Label Placement: Lines

Curves/Splines

Sy
7 LT Wy
Do “h el ghp

O}'}? tf-?

Splines should be

smooth approximations Sineq
) EP1Tned trg .
of the feature's shape TN
Dints




Label Placement: Lines

SUMMARY: Line Label Placement

e Position labels to follow lines.
e Use default character spacing.
*Repeat labels for long line features.

*Place labels at the straightest and most horizontal
portion of aline.

eBreak lines that run across text, but minimize the
frequency of breaks by choosing positions carefully.



Label Placement: Lines

SUMMARY: Line Label Placement (cont’'d)

e Position labels above lines when practical.

Do not allow any portion of a label to tilt upside
down.

e Use simple curves for labels so they fit loosely to lines
with complex curves.

* Maintain a small and consistent gap between labels
and lines throughout the map.



Label Placement: Areas

Area Label Placement
BORREGO BADLANDS
e Area feature labels " Bl
indicate the extent of o
the feature by i someco.
positioning.
* Use spacing, not size to post Pk
show extent (size is for BORREGO BADLANDS
importance). N
e SIMPLE curved type can Post Peak ©°
be used for irregularly vorrceo 80

shaped areas.

* Birch Mtn



Label Placement: Areas

Spacing is better suited to uppercase lettering.
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Label Placement: Areas

SUMMARY: Area Label Placement

e Suggest the area’s extent by label position,
character spacing, line spacing, and simple curves.

e Use uppercase letters when spacing characters.

e Do not adjust text point size to fit labels into small
areas or o fill large ones.

e Stagger horizontal alignments.

e Adjust label position so gaps fit across features
(adjust gaps by small amounts if needed).

e Ensure that individual leftersare 1 uB Ei H UBEI
. [ roor (.
notmistaken for symbols - -

. . H U B E EI
especially a sans serif /). \_m |




Label Placement: Dense Labels

Dense maps require simplification and rule breaking

poor

poor

Kangaroo Park

I good

Platypus Admin.

Eucalypt
Mall -

Koala

Marsupial School

Medical Center

Marsupial Medical Platypus
p"""l Center Kangaroo Administration
I Park Office

- Fire Station
Eucalypt Mall
7

Strive to reduce ambiguity
and maximize readability

Parking

‘ Fire Station
Eucalypt Marsupial
EL /Medical Center




Effective Type: REVIEW

e Three Text types:  Graphic text,
Dynamic Feature Labels,
Annotation

* When labeling many features, it's best to set
type characteristics of dynamic feature labels
and convert to annotation to customize
individual labels.

e Labels indicate location and group features
INfo categories and hierarchies.



Effective Type: REVIEW

e Consistency In label position reduces
ambiguity and enhances a map’s
InNformation content.

e Area feature labels should indicate the
extent of the feature.

e Dense maps will require you to simplify
categorizations and break placement
conventions.



tOd
e S 4

UNITED
STATES

http://www.worldmapsonline.com/hs432usrrrandmap.htm



Color Basics

Choosing colors is more than what looks prettiest...

Color choices should reflect natural tendencies

(e.g. water Is blue), but should also support the map
hierarchy.

Color choices will also reflect the final media on
which the map will be set.

Ultimately, however, color is limited to what ArcGIS
offers you...



Color in ArcGlIS

3 ways to specify color in ArcGIS

Hue-Saturation-Value (HSV)

Red-Green-Blue (RGB)

Cyan-Magenta-Yellow (CMY)

RGE |}

—_ | | =
—_ | | =
L= B =]

Color Properties HSV  ~ | P
——

H OB o |

Sy g3

v ] 43 ]=

[——

Caolor F‘mperties CMYK ~ P
C e [0 =
My o =
Yy 3
I{ ._ 1



Perceptual dimensions

Trained colorists can distinguish among a million colors!
*In pairwise Comparisons... (Tufte: Envisioning Information)

Most people can discriminate up to 20,000 colors.
Color S a powerful cartographlc tool'

So how do we best use color in maps?


http://svs.gsfc.nasa.gov/vis/a000000/a001000/a001059/index.html
http://svs.gsfc.nasa.gov/vis/a000000/a001000/a001060/index.html

Perceptual dimensions: HSV

Color can be perceived in three dimensions:
Select Color KT

e Hue

Hue Sat. Wal.

IED :I |?5 :I |1nni’

e Saturation

H i
|
S
T
W L a b

W] I Cancel |




Perceptual dimensions: Hue

Hue Is most related to what we think of as color

Additive (light) EYIGIEY
c/m

Y | Subtractive (ink)

Two maps
with features
varying only

-~ *— inhue —™

Coneord

Manchester
.



Perceptual dimensions: Value

Value (or lightne==) is most often used to show
order within mapped data

Change in
Stroke Deaths

White Males

Lightness is a relative
Southeast U.S.

measure describing how
much light appears to
reflect from an object.

These colors vary only in lightness.
Hue and saturation are kept constant. 1991-93 Hhesith Staiss

Comparison of
1982-84 and
1991-93 Rates

Death rate per
100,000 white males
by health service area
438 o 54.0
371 o 438

‘ 26,6 to 318

31.8t037.1
. 19810266
4010198

540t 91.5




Perceptual dimensions: Saturation

Saturation i1s a measure of the vividness of a color.

Variable saturation Variable lightness
7 :

Low saturation values
tend to be grayish

Saturation alone is usually insufficient to
display data; its often used to reinforce value.

Constant hue

. . Increasing saturation
. . . Increasing value




Perceptual dimensions: Saturation

Saturation is the most difficult dimension to use...

Ilgnoring saturation can alter the map

hierarchy by displaying certain featured
more vividly.

Major Hahitat Types

- Tropical and subtropical moist broadleaf fores
- Tropical and subtropical dry broadleaf forests
- Tropical and subtropical coniferous forests

Flooded grasslands

- Mantane grasslands

Deserts and =<eric shrublands Solia

- Mangraves

Which color has
the highest

saturation?

ot | pEF G

=¥alezzlli[efr)




Color Schemes

Color scheme structures:

« Sequential
 Diverging
* Qualitative

 Binary schemes

http://www.ColorBrewer.orq

—
<3 > %
learn more

legend type

@

R

%) [ -
7 -
- -

color specs (@ ELTID

ColorB o o
oloroprewer ey
5-class sequential GnBu about map
|
mZ
jr— |
1
@ map zoom @ D map borders ) Doty symbois @ @road network (P
background color border color [ white Jl black] road network color
ee e  learn more oo : =



http://www.colorbrewer.org/

Sequential Color Schemes

Value (lightness) is used primarily
to represent ordered data, but
hue can be used as well...

Water Use by Parcel
B i
|
- Medium
B
l:l Low

Accessibility Index Parcentof childron Accessibility Indax Percentad chikdren

dead belore age 5 i oead bedore age 5
high 10 & 100E0 TR Man 10 & 0060
9 ® 251040 L fies 9 @ 2540
i-B O 1525 XS 0 15625
5-8 Do 15 i 5.6 0w1%
Child Mortality 3 s Child Mortality .;w. 14
and Accessibility Index and Accessibility Index

- M Lovel of B0Cess [0 mesrkets and ol . - Leswed ol . B I infe
Burkina Faso and Mali bgzcdollmad u]uqllh?llum Iglnn111'?.51""&‘"”:b Burkina Faso and Mali Dl mmslsulmlalulisvﬂuIsl.rgwm"es



Diverging Color Schemes

Diverging color schemes emphasize both highs and lows by
using variation in both hue and value.

Critical class Critical break

Colors are arranged symmetrically
around a median, zero, or some
threshold value.

Spring and Summer Forecas t streamflow

- Streamflow Forecasts as a percent of average
as of April 1, 2002 sreamiow
B 0150
Ry [ ] 110-130




Diverging Color Schemes

Variation in both lightness and hue can be used
to identify a threshold.

g
- 130-150 Spring and Summer Forecas t strearnflow

- 110-130 Streamflow Forecasts as a percent of average
as of April 1, 2002 streamflow

B :0-150
l:l 110-130 Spring and Summer Forecas t streamflow

[ ]ao-110 Streamflow Forecasts as a percant of averags
] -0 as of April 1, 2002 Al

] s0-m

Spring and Summer Forecas t strearnflow
Streamflow Forecasts as a percent of average
as of April 1, 2002 trearmflow

different hue for
negative values

on two hues




Qualitative Color Schemes

Categorical differences in data are usually
represented with differences in hue.

Minority group with
highest percent of

county population
Excludes White, not Hispanic

| Hispanic or Latino

- Black or African American

American Indian and
Alaska Native

g

Two Or more races,
not Hispanic or Latino

Variations in lightness can elevate some
categories in the visual hierarchy.

Minority group with
highest percent of

county population
Excludes White, not Hispanic

- Hispanic or Latino
- Elack or African American

American Indian and
Alaska Native

B o

Two Or more races,
not Hispanic or Lating




Qualitative Color Schemes

between classes to create
color hierarchies when
possible.

Land Cover

-Cnmmercialﬁranspnr’[atinn izrop Land
make smaller classes more Bl G=retineTransitional Wietland
I Ceciduous Forest I OpenWater

visible B Everoreen Farest



Qualitative Color Schemes

Avoid offensive color combinations...

1 LT
| '”T_[
L e MinorityZroup with
L | . highegf percent of
% - coyfty population
] 1 I udes White, not Hispanic

Hispanic or Latino

- Black or African American

American Indian and
Alaska Native

sidan

Two ore races,
not His ic or Latino



Binary Color Schemes

Binary schemes are a simple case of qualitative data with
just two classes

Put more visual emphasis on
one class if it is more important
for the message of the map




The Color Cube

M

Additive
RGB

Subtractive
CMY

G

All the subtractive All the additive
primaries are light Y primaries are
colors dark colors



Selecting Colors

Colors




Colors for Colorblind

Good color combinations:
* red-blue
* red-purple
e orange-blue
 orange-purple
 brown-blue
*  brown-purple
« yellow-blue
« yellow-purple
« yellow-gray
 Dblue-gray

Choose pairs of hues from the list
above and build a lightness
sequence within each hue

Confusion zones

08 e

Choose colors
two or more
zones apart




Colors for Colorblind

Chose color pairs that are in
separate color zones.

L | _OO¢

Minority group with
highest percent of
county population

Excludes White, not Hispanic

- Hispanic or Latino

- Black or African American

Minority group with
highest percent of

county population
Excludes White, not Hispanic

- Hispanic or Latino

- Black or African American

American Indian and

Alaska Native \
B s

Two or more races,
not Hispanic or Latino

American Indian and
Alaska Mative

B e

Two or more races,
not Hispanic or Latino

http://www.vischeck.com


http://www.vischeck.com/

Colors for photocopying

The key to making a color map that can be printed in
black and white or photocopied is to include large
differences in lightness between colors.

Useful process to test map for photocopying

NOoO koD E

Print the map.

Copy it.

Darken and lighten map colors.
Print.

Copy.

Adjust map colors.

Repeat as needed.



Colors for photocopying

Sequential and binary maps
e uamm] Usually do well

=l

Spring and Summer Forecast strearmflow D ive rg e nt an d

Water Use by Parcel Streamflow Forecasts as a percent of average
_ as of April 1,2002 strearnflow
I ion

— m= e qualitative
— maps often
don't.

I:I Low

Land Cover

[ Residential - Mixed Forest
- CommercialTransportation Crop Land
- Bare/mineTransitional wetland
-Decidunus Forest -Open Water

[l Evergreen Forast



Colors for photocopying

The solution often requires redesign and
simplification of the map

Land Cover Land Cover

| Residential
| Residential | Mixed Forest CommercialiTransportation
B commercialiTransportation Crop Land [l EareMineTransitional

B EareiMineTransitional YWetland Deciduous Farest
B Deciduous Forest B OpenWater 2 Everoreen Farest
I Evergreen Farest Mixed Forest

Crop Land
Wetland

Cpen Water



Colors in Context

Colors on maps need to be
Some colors appear
to change with

distinguishable.
different
backgrounds .




Colors in Context

=] zalt lake city

M 1551
52
141
RLEY
.40
R
RERS
.z
RERY
iz
16
miz
0
041
0o
EILE
SRR
51
I & 41
SR
[ 7 61
2
[ 651
[ 641
160
1561
1521
1481
] 4.41
1401
1361
a2
28t
241
120
1161
1.z
o8t
[ 0.41
0.

-16.00
-15.60
-15.20
-14.80
-14.40
-14.00
-13E60
-13.20
-12.80
-12.40
-12.00
-11.60
-11.20
-10.80
-10.40
10.00

-9.60
-9.20
-8.80
-840
-8.00
-7.60
-7.20
-E.20
-6.40
-6.00
-5E0
-5.20
-4.80
-4.40
-4.00
-3.60
-3.20
-2.80
-2.40
-2.00
-1.60
-1.20
-0.20

0.40

Avoid too many colors
to relate to legend!
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SYMBOLOGY



Symbology: Points
Symbol characteristics:
e Size

« Shape/
pictograms

* Angle

* Hue/lightness




Symbology: Points

Symbol size:
Often used to show quantitative differences

‘.. Lk k. =
"\‘ L
. e - S
} \--\"\. .{" [f |
e e o]
|- TN N

Street lamp illumunation

_ _ Household water usage
(location and quantity)

(quantity label)



Symbology: Points

Symbol size: =

Number of cancer deaths

U
Black females, 1970-94
Number of cancer de

aths
» 3-9 Black females
2 10 - 499 1970-94
@ 500 - 4999 ® .

@ 5000 - 7420 <10 10 500 1,000 5000 7,500

Graduated values indicate order
Proportional values indicate value or magnitude



Symbology: Points

Symbol shape:
Often used to show qualitative differences

S| P




Symbology: Points

Pictograms:

L st . 7]

Wawona _/ Wawona. Inform
. .m /(su mrher g
N . Pioneer Yosemite ——— Ouyy, Ny
~. History Center ) ork
1
-}
Snuth Entrance W ia
| N %_MARIPOSA

Fish Camp\\‘_ N J -
; s .

Enhance readability
Easy to translate

m Ranger station

B Gas station

Food service and
Lodging

Picnic area
a Parking

Horseback riding

g Campground

High Sierra Camp
(by reservation only)

Backpacker
A walk-in campground

Wilderness permit station
(summer only)




Symbology: Points

Symbol angle:
Often used to show orientation




Symbology: Lines

Line characteristics:

 Hue & lightness
« Size

« Separation

e Shape

* Arrangement

* Angle



Symbology: Lines

Line symbol size:
Size can be adjusted proportionally or gradually to
show quantitative differences...

Number of lanes Traffic _fIOW
(graduated) (proportional)



Symbology: Lines

Line pattern: Dashing
Symbols and separation can show qualitative differences in

features. Separation and angle can also be used to show
guantitative differences

1

}
-*
*




Symbology: Lines

Line pattern: Casing

Casing can increase line visibility (like halos for text) without
elevating its position in the map hierarchy.

if

—— Ipt
—— 1in2pt
— 3in 4pt
— 3in 8pt
1in 7 in 10pt

Casing is created through multiple lines

Join: Mo
Merge; Mo

N Join and Merge toggles in the
s vee=te  Advanced Drawing Options

settings control the way different
=i se  Cased line features intersect or
N break other lines.




Symbology: Areas

Area patterns can be literal or completely

abStraCt' Use patterns and textures that adhere
] B to the map’s visual hierarchy and follow
] b s s : i
il b o guidelines for color
Scrub 1 Gragzland Scattered Trees 1 blls

o -

Sand W ater [ntermittent Feserair <
Gridded §»
7 . A
7 % density [+
A » » *
YWetlands Swamp M anagrove ',‘ :
o«
-:ff

Glacier Snowfield/lce  10% Simple hatch Random

density [+

Symbol
variation

Angled
variation



Symbology: Areas

This map combines
hue, lightness,
arrangement, angle,
separation, shape, and
saturation to create
nigh-contrast area
patterns for different
and uses.




Visual Variables

7 visual variables

*Hue *Shape
Lightness *Separation
Size *Arrangement
*Shape *Angle

X 3 types of features

Points e<Lines °<Areas

21 ways to vary symbols for
representing mapped data!



Visual Variables
Ordered data

Lightness

Size

Separation




Visual Variables

Qualitative data

Hue

Shape

Arrangement

Angle

- .
e e e e
- .
-“I =
SR

"




Symbology: Review

* Size, shape, and angle as well as hue and lightness are
the primary visual variables used to create point symbols.

 Point symbols can represent discrete features such as
hydrants or telephone poles, or they can represent
attributes of area features. When point symbols are used to
represent quantitative data values for areas, larger symbols
represent higher data values.

* Hue, shape, and arrangement are used to represent
gualitative differences in data values (different categories
of features).



Symbology: Review

 Lightness, size, and separation are visual variables used
to symbolize ordered data.

« Dashed and cased lines combine the visual variables of
separation, shape, arrangement, and angle. Dashes add
pattern to a line, while casing helps increase line visibility
over multiple backgrounds.

« Area patterns should clearly represent logical relationships
within the data. Patterns with coarse and fine textures are
used to represent hierarchy in data values. You can use
shapes of elements within a pattern to indicate qualitative
differences in data. Angle and arrangement can also be
used with area patterns to indicate gualitative differences.



PUTTING ALL TOGETHER



Putting it all fogether

How align map data and marginal map elements to
create an informative, but not disruptive map layout.

LN S

Percent Under Age 18, 2000 indficairg uae ar

One or More Races Including 'Lr sgs | Kby atain
American Indian and k ArErAn e
Alaska Mative = FEF
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Indian and Alaska
Manive [AIAN)

e are under

age L& by comnoy

000 1000
AT o4
330 100
2ERTic LT
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it
S L el ek 10
b WAHE B

LY. il ek 10
el g i

e

L Apm—
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g s
) s
[ryiviey
e
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Putting it all together

GOALS:

« Clearly communicate the map content using
hierarchy of detall.

* Refine labels so that spacing within and
between lines of text conveys clear
associations with other map elements



Putting it all fogether

Simple map...
o Population Distribution, 2000

Short title The area of each square symbol
is proportioned to the number
of people in a county or state. < Note to

The legends present example add dedtalil
u symbol sizes from the many

symbols shown on the maps.

Number of people <_Legend title
by county elaborates

. 10,000,000
. 5,000,000

=] 1,000,000




Map Titles

Include in legend

A map showing theIdistribution of the percent|of people indicating
one or more races including American Indian and Alaska Native
who are under age 18 in 2000 by county in thelUnited States |

‘prepared using Census 2000 Redistricting Data

Add as note

Percent Under Age 18, 2000

One or More Races [ncluding “'i'
L

American Indian and L,
Alaska Matlve

k2N

¥ r-: J‘:'

i L. o Pl i, s 18508

3 Wz Il nee e
1 | FEFm L

v | | %
=, i LT I:I 193 18 s
)
-

uuuuuuuuuuuuu

Percent of people
A Inlicaning one af
e peces includ
Ing Aresican
Inddian and Alaska
Mative (AlANy
wihh are under
e 18 by counoy

llllllll

M

It’s obvious
where...



Map Titles

a

Percent Under Age 18, 2000

One or More Races Including

American Indlan and
Alaska Native
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Map Titles

Titles can be simplified by Native American Children
adding text notes and 2000
detailed legends in the map -

Percent of people
indicating one or
more races includ-
ing American
Indian and Alaska
Native (AIAN)

Percent of
Native American
population who
are under age 18

elb—s e 2 who are under by county
age 18 by county High proportion of 50.0 to 100.0
AIAN are young 40.0 to 49.9
E% Hf'g:ﬂ';onomon of 50.0 to 100.0 Hto4s.
) are young U.5. percent under 18 33.6 to 39.9
Y 40.0 to 49.9 fgr,q;,a.:.ris 33.6 25 7 ° 335
3..' U.S. percent un.:.a‘er 18 33.6 to 39.9 U.S. percent under 18 -/ to :
- for AIAN is 33.6 5% 710 33.5 for all peeple is 25.7 20.0 to 25.6
U.S. t under 18
for all peaple is 25.7 20.0 to 25.6 tow proportonor IR 0.0 10 19.9
AIAN are young
%&1\ L . 0.0to 19.9
L ow proportion of
e AIAN are young

The Native American population mapped includes both
American Indian and Alaska Native (AIAN) groups. This
population includes people indicating their race as AIAN
alone and those indicating AIAN in combination with
other races.

Notes should be low in the
map hierarchy




Describing calculations ﬁ

Describing the work used to derive the map is

Hispanics are young

¢ U.S. percent under 18

for Hispanics is 35.0

U.5. percent under 18
for all people is 25.7

All races:

Percent of people
indicating
Hispanic or Latino
origin who are
under age 18

by county

High proportion of - 50.0 to 100.0

40.0 to 49.9

35.0 to 39.9

25.7 to 34.9

20.0 to 25.6

B 0.0t019.9
Low proportion of

Hispanics are young

Fewer than 100
people in county
indicating Hispanic
origin

“Percent of people indicating
Hispanic or Latino origin who are
under age 18 by county”  wordy

“Percent Hispanic under 18 by

“Under 18 Hispanic percent by
county” confusing

“Percent Hispanic who are under
18 by county good



Describing calculations

Diversity index
by state

U.S. diversity 0.49 t0 0.73
Ll 0.30 to 0.48

Brevity is good, but
coherence Is essential.
Readers will gain more

from the map |f they Low diversity 0.07 t0 0.29
are sure what it
represents.

R The diversity inrdex reports the
It you have difticulty B e e o o
describing your /N BT Sl

(e.g., 63 percent = 0.63), the

calculations briefly, add | |\ |\ indekis calculated in three steps:

/ H 7 % A.Square the percent for each
a teXt nOte tO your map 0N e group, B. Sum the squares, and
layout.

e .;::";;""" C. Subtract the sum from 1.00.
L Eight groups were used for the
index: 1. White, not Hispanic;




Legend nuances

Some thought into the spacing and alignment of
legend elements makes for a far clearer legend.

Transportation

Transportation and Land
Use Prince George's County, and Land Use
Maryland : :
Land Use  Speed Limit Prince George's
County, Maryland
Urban —— <35
Institution —— 35, 40 Land use Speed limit
B Defense  —— 45, 50 [_JUrban —<35
] Institution — 35, 40
D Parkland e 55, 60 B Defense — 15 50
Water B Parkland w55, 60

\Water




Legends ﬁ%

Choropleth maps
A thematic map in which areas are colored or shaded to represent the
density of a particular phenomenon or to symbolize classes within it.

 Round numbers for breaks and within labels
* Increment labels (e.g., 0-10, 10-20 or 0-9, 10-19); this issue is

Incidents per linked to rounding

100,000 people » Use the word "to" or a dash within ranges (this often depends
on whether the data includes negative numbers)
190 to 313 » Label breaks between classes with single numbers rather
than labeling class ranges
160 to 189 » Order classes with the highest numbers at the top (like the
130 to 159 vertical axis on a graph) or at the bottom of the legend

» Label ranges with the actual values represented by the
symbol, creating gaps between ranges

« Use the true maximum and minimum values in the data to
label ranges or use statements such as "fewer than 100
people" or "more than 150 percent” for extreme ranges

« Add annotations to describe classes and assist map reading

92 to 129




Legends ﬁ%

Qua“tatlve Maps  Area symbols should present

Housing characteristics colors/patterns as close to as they
- appear on the map as practical.

under construction

siding (wood, vinyl, aluminum) * Use the same outline color and weight
in the legend as in the map.
- stone or brick

- . S I d -t. .
vacant building ample densities in

people per square km

.+ 180
« Consider coloring the background of the —
legend to show colors as they appear on ool 150
the map. e

« Dot map legends should give example

densities
Each square represents

100 square km



Legends

Isoline maps

Isoline interval is 200 meters

Elevation in meters Elevation in meters
above mean sea level above mean sea level

greater than 400

400
200t0 400

0to 200

200

0
below MSL

=

Proportioned point

Number of people
= 100




Legends ﬁ%

Set the spacing between the partz of your legend.

— Spacing between;

Title and Legend [tems: 1 Im [phe.] 1_£t|e

ArcMap and beyond

2 Legend Item 1 Legend hem 3
L d [terns: h3E E
ArcMap allows some soEnatiens ) GE ﬁ”g eadng 4
T . : Labe sorption e | ghel desodoon
ﬂGlelllty in the Iegend Columns: 23 pts) g T — Label desoripton
I i .4 bel oeswipion el desodpion
edItOI’ Headings and Classes:  ~ |5.36  [pts.] IEZT o A E‘ﬁ

.. B Legend ltem 2 Legend ltem 4
Label: and Descrptions: ~ [2.36 | [pts.] eq IJ_I
label desordpdio label desoripforn

Patches [wertically]: 6 .36 |/[pts]

Patches and Labels: 7 536 | [pts]

Mortality rate = Mortality rate
per 100,000 per 100,000

Converting the legend to graphics
severs the ties to the data but adds
much control over the layout.

450 - 927
160 - 449
140 - 159
80 -139
0-79

Because the link is severed, this
should be done at the end of creating
the map.




Scale bars ﬁfi

0

2 4 Kilometers
Graphic bar | I

Verbal scale 1 centimeter equals 0.685 kilometers
Representative fraction 1:68,521

0 1,800 3,600 Meters

| | |

poor Use rounded numbers
0 2,000 4,000 Meters

| | |

good




Direction indicators Q

Compass roses

+ & $

ESRIMorth13  ESRIMorth 14 ESRI Morth 15

b e 4

ESRIMaorth 16 ESRIMorth 17 ESRI Morth 18

A

ESRIMorth 13 ESRIMorth 20 ESRI Marth 21

RS

When direction is not




Summary Q

Cartography has many conventions and rules
which often must be bent or broken.

The two most important rules, however, are:

* to keep your map on message by adhering to
a sensible hierarchy of map elements, and

« always keep your audience in mind when
choosing what to say and how to say It.



