Designing Great Maps for
Web and Mobile

Allen Carroll and Larry Orman



About Allen
and Larry
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Allen Carroll, Program Mgr, Storytelling

« Family cartographer and navigator since age 5 3

« 27 years at National Geographic, 12 of them as Oesrl
Chief Cartographer

« Believer in the power of maps to inform and inspire

Larry Orman, Exec. Dir. Emeritus, Greenlnfo Network:

* Magic marker map maker for years pre-GIS Greenlnfo ;79
19 years NGO advocacy and 19 geotech world Natwerk
* Maps are a powerful lens for seeing the world
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About this
workshop series

1. Print/image
* Thursday, 10:30 a.m. Room 15A

2: Web / mobile



Please take
our survey

Find your event in the Esri Find the session Scroll down to the bottom of Answer survey questions
Events App you want to review the session and submit
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Your feedback allows us to help maintain high standards and to help presenters
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What we’ll cover
In this session

What's different about maps in the digital age?
Elements of web and mobile maps

The process: it’s linear — sort of

CLUES to making great maps

Some tips on designing digital maps
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What to remember



But first, a quiz for you
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We'll ask . . .

 Isitappealing to you?

 Would you stick around ...or move on?
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A story map nv e S esn
The Click and Collect Challenge ~ Siting Lockers in San
Francisco Stations

Access to Specific Stations on the Caltrain
Line

For Slcon Valley cusiomens near neightons can actuslly use dfferent
Siatons bacause of physical barmers Be hills, lakas and opon Kpace
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Find More Birds

Bu'rr'c')\'/‘ving Owl

You Can Help

Help this map take flight.
yhP =

The dackor the cokor, the more
tavorable the climate

wre or survival. The outhieed
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Lessons?

First impressions matter! Especially on the Web

Attractive, limited color palettes

Simple, uncluttered designs

Fewer “noisy” lines, more areas of color



How your brain perceives

A4

A D

<1 second 1-3 seconds 3-20 seconds +

PRE-ATTENTION RECOGNITION COGNITION
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<1 second 1-3 seconds 3-20 seconds +

Will it bite me? Hmm... Oh, | see!



What’s different about designing
maps Iin the digital age?
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Web and Mobile =¥ANSA Ve I1810

...but our heads

are still in the
print age.




Print gblleliel
What are the

differences?




Print gblleliel
They fall into five

categories:




Dynamic




Various sizes

Print gBlle[ie:\




Emits light

Print gBlle[ie:\




Continual
publishing

Print gBlle[ie:\




Ephemeral

Print gBlle[ie:\




Ephemeral

Print gBlle[it:1




Let’s revisit these BisNlelg=Xel=18:11




Dynamic
Print gBlle[ie:1
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The challenge:
Information overload

Maps must compete in a
blizzard of information...hold
their own in an ADD world



The challenge: users are
more easily distracted
'\O\(\
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Studies show that

people read and M

comprehend less on
screen than paper




The challenge: users are
more easily distracted

...which means
your designs have
to be irresistible!

——




Good news: maps have
come alive

Cartography now includes a whole range of
user experiences

Maps can zoom, pan, scroll, change, move

Now: Map = Active verb!



Good news: maps have Schedule
come alive

They're
windows into
worlds of
iInformation
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Maps have to be
simpler

Rather than presenting
everything on a single sheet




Maps have to be
simpler

Re-think your map as a story




Maps have to be
simpler

10 Strengthening the Grid

Resource Siting

Future 1

Parse things out as
part of a narrative




Maps can
move

Leverage the dynamism of digital media

Animations, time sliders, swipe or scroll to advance



Maps can be
dynamically updated

2017 Terrorist Attacks 636 attacks, 4,254 fatalities

All Perpetrator Groups
636 attacks, 4,254 fatalities

JUL3, 2017

Locationc Baghdad, lraq
i Group: Islamic State
Traffic iy
Location: Diffa, Diffa, Niger
Group:
Fatalities: 9

Terrorism:
- . Location: Kandahar, Afghanistan
Wikipedia g Tt

JUL 2. 2017

Location: Damascus, Syria

Group: Islamic State (suspected)
Fatalities: 21

Locationc Mogadishu, Somalia
Group:
Fatalities: 2

Location: Ramadi, ira
Group: Islamic State
Fatalities: 19




But...interactive maps
can be tedious

Especially clicking
on a map to see
pPopups
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The median househoid income here
% $105,686. ™The LS San household
noome 5 454,149

Income varies by age. Nover or cick

4
CharT L0 view median household income
¥ by age of householder.
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Clicking vs.
mouseovers

Mouseovers are
better than clicks;
popup on side
panel

4003 3w childnen, wingle parent with one chid, and
snge st

LW o P
bk wage occut for & warlety of readon. Aty
With 3 relatively Pigh mirimum wage, 156 iostance,
Iy ST Show & LarRe Bap Sue 30 & hgh Cast of Ivng.
Corversely, Iving expenses tend 10 be lower I rural

. Lo wage
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Static maps
are OK!

Studies: most
people don’t
explore interactive
maps

You can provide
the illusion of
interactivity with
scroll actions

Heart Moustale
Tule Lake

Grasada

A

faagnis "Pnlog'
20 Deq Maoera
’\\otaer
Giia River ;

Jereme

Ralacation Sows by city, 1942-1945
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Los Angeles County

Residents from a single city were often
sent to different camps. The 34,141
evacuees from Los Angeles County, for
example, were distributed among all ten

camps.




Various sizes
Print gBlle[ie:1




Designs need to be
responsive

Not just size, but context and user interaction

Your maps
have to work
with a variety
of sizes




Designs need to be
responsive

PC: Mouseover, click, scroll

Mobile:
Tap,
swipe

Tablet:
Tap,
o swipe

...and a
modified
user
experience




Dealing With
Screen Sizes

Think But don’t despair:

& mobile first
Users can zoom in

Mobile can accommodate
more than you think




Emits light
Print gBlle[ie:1




Color treatments

Subtractive Additive




On screen you have
more to work with

You can’t use these colors in print...

RGB
Color Gamut

CMYK
Color Gamut

Visible
Color Gamut



On screen you have
more to work with

(but why would you want t0?) = 2



Take advantage of screens’




Light-on-dark maps
can look really cool

John Nelson, ;
Esri cartographer Firefly Carto




But
beware!

<+— Most contrast

Map color palette against white...



<+— Most contrast




<+— Most contrast

This is better




But
b ewarel Food is more than calories

Calorie Production on Croplands

Low Moderate High

Here’s an example of
what can happen



But wait!
understated Is good!

March 21, 2015

A series of maps on an e eyl Laopirce

Yemen. Airstrike fatalty counts are

emerging hunger crisis ——— urarow

Nigerian fighter jets inadvertently
bomb an 1DP camp, kiling 234
civilan, including six ald worken.

May 4, 2017
South Sudanese irsurgents

capture the town of Tonga,
kiling up to 181 government
soldiers.
&
.. “‘
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SOUTH, SUDANG
- .

< 5

Each theme has a
simple color palette:

Conflict

June 14,2017

AlShabaab militants storm a popuiar
restaurant in Mogadishy, ollng at least
Most violence occurs along the front lines 31 civlans, mady a1 pointblank range

Contested areas

Fatalities from conflict events

’. (Mnuary 2017 - hune 2017)

separating opposing forces. But in all four
countries, opportunistic insurgents have
also attempted to sow terror by striking

civilian targets deep behind enemy lines.




But wait! |
understated is good!

A series of maps on an
emerging hunger crisis

Each theme has a
simple color palette:

Population

The map has s N L
no border! = o 0 TR ropuition growtn

on hur



But wait!
understated Is good!

A series of maps on an
emerging hunger crisis

Each theme has a
simple color palette:

Drought

NIGERIA

This theme is
an an I matl On Late 2016 saw the onset of protracted

drought throughout the region. The length
and the severity of the dry spell has

strained traditional coping mechanisms.

v

Drought conditions
November 2016

' Severe

Mirsemal



But wait!
understated Is good!

A series of maps on an
emerging hunger crisis

Each theme has a
simple color palette:

Food

NIGERIA

Non-subject
areas are

The Famine Early Warning System (FEWS
screen ed b acC k Net) predicts the locations and severity of

impending food shortages, including the

February 2017 famine in South Sudan.

n February 2017, the United
Nations declared a famfine in
parts of South Sudan—the fist
official famine since 2011

. IPCfood insecurity phases
" February-May, 2017
- Famine

B oy

- Crists

Stressed

Minimal



Continual
publishing

Print gBlle[ie:\




Updating, tweaking, correcting

is easy
® @ .-'a[;lue
< C @ht

1

It's so liberating...just hit refresh!



Feeding the
monster

People will shun you
if your site looks old

People expect your
maps to be up-to-date

Wo provide science about e natural hazards hat throaten Bves and volhoods; the
water, eneegy, minerals, and cther natural resourcos we rely ong the heaith of cur
CCOSYSIOMS ANG EMTNMEnt; and tho IMPacts of chmane and landwso change. Our
sclonfists dovelop new methods and 100ls t0 supply tmely, relevant, andG useful
information about ™ Earth and its peocossos

Real-time Data




Ephemeral

Print gBlle[ie:1




How long will our
web maps last?

My great-granddaughter might find this
world atlas...




How long will our
web maps last?

My great-granddaughter might find this
world atlas...

...but will she find this web map?




Elements
of web and mobile maps



Elements
of Web and
Mobile Maps

App or framework
(user experience)




Elements
of Web and
Mobile Maps

App or framework
(user experience)

The map







Elements
of Web and
Mobile Maps

App or framework
(user experience)

The map

Popups and map
actions
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Above average (86 -
Below average (75 -

95%)

High (97% or more)
B5%)
Low (74% or less)

Ineenet Acoess by block

Internet Access, 2011
grouvp

Elements

of Web and
Mobile Maps
App or framework
(user experience)
The map

Popups and map
actions

. horth arrows

Legends, scale

bars

Vool




Elements
of Web and Cartography: All elements of design and communication
Mobile Maps (7 &8 |

N - LEGEND - -
{4 ) Astorymaplll W & @ esri

Income Inequality in New York City

Hope for the Future

App or framework
(user experience)

The map

Popups and map
actions

Legends and other
ancillary items

Text, narrative




Elements
of Web and
Mobile Maps

Cartography
first

User Experience
later



Elements
of Web and
Mobile Maps

Cartography = User Experience

They’re inseparable



What does
this mean?

It can mean a lot of
things, including...

Visually uniting the
map with other
elements

\
L]
»
L ]

nvé
Native Trees of the Pacific Northwest:
A Geographic Guide

8. Acer macrophyllum, Bigleaf
maple

Map of Acer macrophyllum

A tree that truly lives up to its name, Big leaf maples really
do have huge leaves - up 10 a foot wide. It is also the
largest maple in North America.

Big leaf maples are cormnmon from sea level to 1,500 feet in
clevation In the western Pacific Northwest , but can grow
higher in the southern reaches of its range

(7]

.
L HERE. Garmin, NGA USGS | Earl HERE esrl




What does
this mean? R i e

traveiod and collected in all of them.

The Putumayo River

mnm-mmuwwmm
places - is the only major navigable

uummmmnmmuuuhwu
Puerto Leguizamo, The river also form part of the border with Fcuador
and most of the border with Pecu.

It can mean a lot of
things, including...

The Caquetd River

The Cogquetd i & WINOEWSIO! river with two Majoe rapids inhiiting rver
travel 3t Acacacuiea and at Cordoda. It has several major trite2acies that
drain from the Andes, includieg the Ortepuaza and Cagudn rivers, Farther
.mnmuwmmwnwm

pre-Columbian cave paintings and wytis fiora re the distant

Incorporating map
actions into text

The Vaupés River

mmummummummhm
one of the. Larpent Aor of the Yaupés are

anummmmmmmwd
the traditional >
ummmmwmm.
Chiribiquete, b the o s related 1o the Brazilen Shield 1o the

Soutreast. The lower Vaupés s flanked by many castingas, white sand
with unique




What does
this mean?

It can mean a lot of
things, including...

Making maps
respond to scroll

@ NATURAL RESOURCES

Washington's Ice Age Floods

In thelr final phase, the floods filled the Willamette Valley,
forming Lake Allison and flowed along the Columbia River
corridor before reaching the Pacific Ocean. Ocean levels were
much lower during this time period and the location of the ice-
age coastline is shown on the map.

For a downloadable poster of Washington's section of the Ice Age
Floods National Geologic Trail, which includes this map, go here.
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The process
It’s linear...sort of



The process
it’s linear...sort of

Before you start:

What is the purpose of your map?
Who Is your audience?
What is your production environment?

Web map, app, etc.



The process
it’s linear...sortof «—

—>
<€
<€
Create —» Refine ——> Test —» Create — Design —> Refine —» Test —» Publish
initial concepts maps and build design,

wireframes app/UE UE

"m Bases

( |
L“w\j ( \k\_

é—u

Iteration, experimentation, trial and error is part of the process
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Some CLUES to making
great digital maps



Some
CLUES to
making
great maps
In the
digital age

a & w0 b PF

Connect with your audience

Limit user options

User experience supports the story
Easy-to-read maps

Strive for simplicity



Connect
with your
audience



C

Connect

| -
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Who is your
audience?




C

Connect
with your
audience

Think of your mom

Step back and explain things
Avoid being technical

Be informal but respectful



C
Connect
with your Think about your primary audience

audience Lots of people may see your map, but whom do

you really want to convince?




CL
Limit user
options



CL
Limit user
options

If general
purpose
map
viewers
ever made
sense

The best maps and apps do one thing really well

NYCityMapQ®
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...they don’t
any more



CL
Limit user
options

The best maps and apps do one thing really well

Focused,
single-purpose
apps better
serve specific
audiences




CL
Limit user
options

The map viewer Is dead!...?

7 — 4 B g - = .) »
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User
experience
supports the
story



CLU

User

experience

supports the Maps serve lots of purposes...

story

Locate Compare Narrate Show change

Ovamt v W
e R

Each purpose suggests different functions and user experiences



CLU

User
experience
supports the
story

Locate Navigate Compare Narrate Show change

!

X w - = . - =
e
- e s -
. > A
s 5 >
®o . .s — “--- E ‘

Static Turn-by- Swipe Previous/ Play/pause
turn next

directions



CLUE
Easy-to-read
maps



CLUES
Easy-to-read
maps

A map for
storytelling is
very different
from a map for
analysis




CLUE
Easy-to-read

maps
A map for Base map as context—not competition
storytelling is _
very different | S @
from a map for “
analysis X =]
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CLUE
Easy-to-read
maps

Simple,
accessible
thematic maps

-

Strip off non-
essential information

Use limited color
palettes



CLUES
Easy-to-read
maps

Avoid
visually
complex
symbols and
icons

TYLL
ey

Simple shapes
are usually better
than pictographs
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Which looks better?




CLUE
Easy-to-read
maps

Several simple
maps are much
better than one
complex one

This can be
done additively
as well

User experience can parse a
complex story into simpler
components

Crop yields
Yield gaps
Water use

Crop use



CLUES
Strive for
Simplicity

Simplicity in User Experience

& . &0 Q2@
S ROROML S FE UHE %

gy e PELE  Avoid GIS-y functions

Avoid multiple options and
drop-downs




CLUES
Strive for
Simplicity

Simplicity in

Visual Design

CALIPARKS

GOLDEN GATE NATIONAL
RECREATION AREA

. s

BEBnGs
BEORE20

Avoid unnecessary
lines, rules, drop
shadows, etc.



CLUES
Strive for
Simplicity

Simplicity in Visual Design

Strive for clarity and
4. | elegance...
@ Limited color

palettes are usually
more effective




CLUES
Strive for
Simplicity

Simplicity in Editorial Approach Keep titles, text, and
legends clear, simple,

and descriptive
Americans want to restrict carbon
emissions from coal power plants.
The White House and Congress
may do the opposite.

Percentage of adults per congressional district who
support strict CO2 limits on existing coal-fired power plants

1 p—
:owsoeomso

s averse 69%

B




CLUES
Strive for
Simplicity

Simplicity in Editorial Approach

Which Team Do You Cheer For? An N.B.A. Fan Map Here: NO

re—— AN i 4 Bh

legend; map
does the work




CLUES
Strive for
Simplicity

Eliminate Edit! Shorten! Reduce! Distill! Simplify!

Digital media =
ADHD media B34
“Not that the story need be long, but it will

take a long while to make it short.”
— Henry David Thoreau, Letters to Various Persons




CLUES

Connect with your audience

Limit user options

User experience supports your story
Easy-to-read maps

Strive for simplicity

bk owdE
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Some tips on
designing digital maps



Dealing With
Screen Sizes

Photo & Text

Carousel

Responsive design

Some Places to Go in San Diego, California

Gaslamp Quarter

alnt |

s poprdar ertartanment, dning and partyteg

s I e T s

-0

oA
i
i >




Dealing With
Screen Sizes

Responsive design: Separating Functions

Map

& Gaslamp Quarter

This is San Diego's popular entertainment. dining and
partying hub, You'll ind busting restaurants, Bacs and
hops In restored late Victorien bulidings along Fifth
Avenue and its NeghBoring strees. Webote

Fion Avervos from e Comvention Center aarth 1o C Soreet

» A

(% e
V-
e = [
|
- o4 |
7 N
& g e —
3 \-‘._x LERE, Dol oTe, i
Gaslamp Quarter
Thes is Son Diego's popuiar
entertanment, dining and
partying hub, You's find bustin,

Gaslamp Quarter

Thes is San Diegos populdr sntertalnment, dinng
and pactying hub. You'll find busting restauranms
2ars and shoot In restored e Yictoran...

Petco Park

Peico Pack basebad stadum, home of the San
Diego Padres, heiped spur the redevelopment of
dowrtown’s East Vilage neighbaorhood. There's

Embarcadero Marina Park North
NICe watersiae park with braesy view of San
Diego Hay. &'y connected 1o the Embarcaders
Saryuicie path 50 1% & food dewinacion for.

Embarcadero bayside path

This scenks pach slong the wisterfront is great for
2 3208 o run, Head north and you'd reach the
USS Micwary alecraft Carrier museum, the

The Headquarters at Seaport District
The Sparishatyle old pokce headquarters (bult
1929) has been converted into a pleatant cpen
Alr WCOpINR 80 Sning Dlaza. There's 2 small

FIRFLDNN

!

USS Midway Museum
Don't mss the Chance %0 gO o this cavertous
plecraft carrier. Ower on the other sice of the bay
you'll often soe even langer active Cartiers.

Ferry to Coronado

The 15 minute ride from the ferry dock a the
end of Sroadway tases you past the USS Midway
rager 10 the oot Thaep's sl

Photo & Text

—
9]

—




Dealing With
Screen Sizes Responsive design: Separating Functions...Some

Welcome to San Diego!

San Diego offers a nea

Convention Center
skywalk & stairs

Embarcadero Marina
Park North

Nice




Dealing With
Screen SIZeS  Responsive design

Mobile First!

* Increasing mobile usage

i i « Good discipline




Creating a

Consistent ons S
N %Kf‘f Art In Public P_Iaces B
Styl e ﬁ v Lif Your & setection of the Cay's Pubic At Colection of SOulptunes, mursis and Oher Basiuts.
Branding: \
Website and maps , | 'fl}.,‘,
seamlessly styled V72
: = y‘w.‘.
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City of St. Albert, S ' | S . “ \<
Alberta }2,",‘,‘,';'%“"":,‘:“ o o e 9 \st. Albert
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Creating a
Consistent
Style

Cartography:
Story and maps
seamlessly styled

Al Qahira:
A Trip to the Past

Al Qahira
A Trip to the Past

Route Al Agmar

Back 25 Al MY stroet, the feat monument you
WOk eNCOUALEr 1 IOGIND I ITe enOSie of the

SRt whene £ 5045 10 The rght ang el Al Wy .

TRt COMENURS 10 the W ol the Sadeedittat
Abd A Ravman Gahtuda Tha SaDmvusss it n
# §O0d CONGRO 8 1 & landevack of the yreet

Further 52 the right 1 one of the saclest moagues
N TNE sl A Agmar mangue 1S o esample of DN
Fama 31 OVIRCIT® 300 N5 3 e 1yfe 80 Iy
facacie ax well 34 1 etarior




Creating a
Consistent
Style

Mood:
An immersive
atmosphere

New York Times:

A Journey in
Which...

T ORGSO T TG ST BT ST T TR O O

treasured national symbols,

THE ROUTE OF THE
HURTIGRUTEN

RONDNEIN

-
N NORWAY
BEROEN

Yot the Hurtigruten of 2014 bears little resemblance to the

Hurtigruten of old. Over time, the original service mission of the

coastal express became largely redundant as mail, cargo. and



http://www.nytimes.com/interactive/2014/09/19/travel/reif-larsen-norway.html?hp&action=click&pgtype=Homepage&version=LargeMediaHeadlineSumCentered&module=photo-spot-region&region=top-news&WT.nav=top-news&_r=1

Creating a
Consistent
User Experience

The Power of Scroll

» Opens up real estate
* Incorporates other
actions

Story Map:
Farmers’ Markets

DEMO

The Rapid Rise of Farmers' Markets

Astorymap § W

f
1994 §

1,755
Markets
1\_/_4-‘ A
&
M\ ~

-

Farmers' markets have more than quadrupled in number since the US, Department of Agriculture began keeping records in
1994, Scroll down to explore the farmers' market phenomenon and discover markets in your community.

vV


http://storymaps.esri.com/stories/2014/farmers-markets/

Creating a ryo= —
Consistent :
User Experience

The power of Scroll | N\\ ‘
- Maps move as users rOOted
scrolls -
J War, sectarian viglence, and fam ve forced more than 50 million people
. TR EN D: LeSS or of displaced people since World War

interactivity, especially
point and click



http://story.maps.arcgis.com/apps/MapJournal/index.html?appid=30836be3411e4c0b87dedeca461b3326

Feeding the
MO n Ster Story Maps Aocs Gelary Seppan Blog My Stones sory - Ergioh - (@)@Sri

Story Maps
You can (and should) || [EVEHORERASERTONS ol
tweak, improve,
enhance

You've created a
monster—you’ll need

to feed it
[ Story Map of the
Month
~ Keep the Canyon B <eep the Canyon Grand
Grand Graned Corrpaom Trant

Four years, three
versions
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Feeding the
Monster

We're planning
another redesign!




Look
Around!*

Be inspired by what
others are doing

Be inspired by
the world!

*Steal!



The
process:
Start fresh

Don’t stick with what you
have (GIS analysis, older
website)

Think anew about
e Who is your audience
e What is your goal

e How you'll interpret and
represent for your
audience




The
process:
Brainstorm
and sketch

Great digital tools:
Markers and whiteboard

Outline key elements

Develop rough
wireframes

Tools? Balsamiq,
Photoshop,
PowerPoint,
Whiteboard,
Pencil!
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The
Process:
lterate and
test

Be willing to abandon “great” ideas

Digital media are flexible, malleable; try things,
explore options

Collaborate: different minds, different ideas

User testing is key (with whom?--fresh eyes,
non-tech people)

e Early in process with static screens, rough
Implementations

o Later: Refining user experience, terminology, etc.



What to
Remember



- Keep it simple; reduce the noise and let the
signal come through

= Single-purpose to fit priority audience
- Map and context work as a seamless whole
- A simple, unified user experience

- |t's a new medium - screens are small, but
maps can do so much!



Open Discussion

Allen Carroll @ esri
acarroll@esri.com
Www.esri.com/storymaps

Larry Orman ﬁ
larry@greeninfo.org  Greeninfo

] Network
www.greeninfo.org





