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customizing for a different [543

e simple edits / reframing
e moderate reworks
e custom solutions



design tips o SA Visual

Data Visualization Advice for
Scientists

Dataviz engineer Robert Simmon demonstrates how adhering to a few best-practice
design principles can make graphics easier to read

By Robert Simmon on February 19, 2016

http://bit.ly/SST redesign
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NOAA Sea Surface Temperature Anomaly (" C)
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chart choosers

Correlation

Ranking

Visual
vocabulary

Designing with data

There are so many ways to visualise data - how do we
know which one to pick? Use the categories across the
top fo decice which data relationship is most importnt
in your story, then look at the different types of chart
within the cafegory to form some initial ideas about what
might work best. This list is not meant 1o be exhaustive,
nor a vizard, but is 2 useful starting point for making
informative and mezningful data visualisations.

g
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Financial Times

Distribution

Change over Time

Magnitude

Part-to-whole

Skoa e reader volumes or intensity of
moveinerd Detwesn Iwo or muote sfales
or conditions, Taese might be logizal
zequences or geogrsphical locations.
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grapha
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chart choosers

Effective Data
Visualization

The Right Chart for the Right Data
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more resources

the

fu

nctional
art

an introduction to
information graphics
and visualization

alberto cairo

Nigel Holmes, former graphics director for Time magazine
and founder of Explanation Graphics

th
ruthful

data, charts, and maps
for communication

alberto cairo

d fo

Jeff Jarvis, professor, CUNY Graduate School of journalism,
and author of Geeks Bearing Gifts: Imagining New Futures for News

Alberto Cairo




more resources

cole nussbaumer knaflic

OREILLY

Fundamentals storvtellin
of Data withy ]

A Primer on Making Informative WIS d a t a

and Compelling Figures

a data
visualization
guide for
business
professionals

WILEY

Claus O. Wilke Cole Nussbaumer Knaflic

Claus O. Wilk http://bit.ly/Knaflic books
http://bit.ly/Wilke fundamentals




more resources

ata \isualisation

A Handbook for Data Driven Design

a

THE PROBLEMS WITH B'ARC CHARTS

Which sectors are the most active? (Number of schemes under construction)

2
Education 5 Residential
1 Office

Student Housing

/|

Almost one month ago | tweeted my contempt for radial bar charts,
having come across a particularly egregious case. It seemed to gain a
bit of traction on social media but was also met by genuine queries as
to my reasoning for this disdain.

THE LITTLE OF
VISUALISATION DESIGN: PART
The little of 42
visualisation

design

'3 THE CHARTMAKER DIRECTORY . ANOTHER UPDATE
' 22 == ABOUT THE CHARTMAKER
DIRECTORY

Andy Kirk

INVISIBLE




more resources

Home Datawrapper News
CHARTABLE Thoughts & How To’s Weekly Chart
A blog by | Datawrapper About Us Changelog

Keep me updated

Sep4,2020 Thoughts & How To's
by Lisa Charlotte

<« HOW to pick more beautiful
colors for your data
visualizations

Common color mistakes and how to avoid them

Lisa Charlotte Rost
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customizing for a different [[J=5 4]

e simple edits / reframing
e shake out label jargon
e add framing text (focus attention)
e add annotations



reframing
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Figure 8. Detailed plot of the J1407 light curve during the eclipse. Top: overview of the light curve. Bottom: nightly light curve for 7 nights during the
eclipse, indicated in the upper panel by triangles. The data from the different CCDs are plotted with different symbols, 221: O, 227: x, and 228: +. The
straight line fits are plotted over the data, solid lines are inside the window used for the fit, dotted line are extrapolated. The y-ticks are spaced at 0.2 au (as in

the top panel) and x-ticks at 0.1 d.
By T. I. M. van Werkhoven et al., “Analysis of 1SWASP

J140747.93-394542.6 eclipse fine-structure: hints of exomoons”




reframing

A MYSTERY OF LIGHT AND SHADOW

Perplexing Pattern

A light curve—an object’s variance in brightness plotted over time—is a basic tool for studying
stars. A brief boost in brightness can be caused by stellar flares, whereas momentary dips can
signal star spots or the shadow of an orbiting planet. But the wildly fluctuating light curve

of the star J1407 in 2007 (below) was unlike anything astronomers had ever seen.

Something strange was making the star flicker and fade for months at a time.

J1407’S ODD LIGHT CURVE, DURING A 2007 ECLIPSE

Between two
periods of flickering,
J1407s light dimmed for
56 days, suggesting the
star was eclipsed by
an object 180 million
kilometers wide.

Each point plots
stellar brightness;
gaps signify daylight or

Relative Brightness of Star

bad weather. The flickering
brightness suggests
hidden structure.
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A MYSTERY OF LIGHT AND SHADOW

Perplexing Pattern

A light curve—an object’s variance in brightness plotted over time—is a basic tool for studying
s‘tars. A brief boost in brightness can be c'afjsed by stellar ﬂares,.whereas mo.men‘tary dips can 11407 light dimmed for
signal star spots or the shadow of an orbiting planet. But the wildly fluctuating light curve 56 days, suggesting the
of the star J1407 in 2007 (below) was unlike anything astronomers had ever seen. star was eclipsed by

Something strange was making the star flicker and fade for months at a time. an object 180 million
kilometers wide.

Between two
periods of flickering,

J1407’S ODD LIGHT CURVE, DURING A 2007 ECLIPSE

Each point plots
stellar brightness;
gaps signify daylight or
bad weather. The flickering
brightness suggests
hidden structure.
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A MYSTERY OF LIGHT AND SHADOW

Perplexing Pattern

A light curve—an object’s variance in brightness plotted over time—is a basic tool for studying
s‘tars. A brief boost in brightness can be c'afjsed by stellar ﬂares,.whereas mo.men‘tary dips can 11407 light dimmed for
signal star spots or the shadow of an orbiting planet. But the wildly fluctuating light curve 56 days, suggesting the
of the star J1407 in 2007 (below) was unlike anything astronomers had ever seen. star was eclipsed by

Something strange was making the star flicker and fade for months at a time. an object 180 million
kilometers wide.

Between two
periods of flickering,

J1407’S ODD LIGHT CURVE, DURING A 2007 ECLIPSE

Each point plots
stellar brightness;
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hidden structure.
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Fig. S2. Monthly track directions of larger insects migrating high above the southern United
Kingdom. Migratory tracks of larger insects occurred predominantly in seasonally-beneficial
directions in May and June, and in August and September, but were randomly directed in July. Small

R By Gao Hu et al., “Mass seasonal bioflows of high-flying insect migrants”
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. Flight Patterns
refr a m I n g Over southern Britain, the most bug movement occurs in late May and June toward the northwest and in late August and September

toward the southeast (arrows). Many insects do not live long and struggle to survive the cold, so it may take up to six generations for

one family, flying in slightly different directions from one breeding area to the next, to complete an annual migration. 3
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Flight Patterns
Over southern Britain, the most bug movement occurs in late May and June toward the northwest and in late August and September
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customizing for a different [[I13 830

e moderate reworks

e add audience-specific context
e combine or divide elements
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F1a. 3.— Photometry of KIC 8462852 as measured from the FFI data. The four colors and shapes (green squares, black circles, red
diamonds, and blue triangles) represent measurements from the four separate channels the starlight reaches as the telescope rolls. The four
subpanels show the flux measurements from each particular detector individually. The main figure combines all observations together In
the process of creating the fit, we allow a vertical offset between the data from each 1nd1v1dual quarter to account for changes in the ﬂat
field with detector orlentamon For the purposes of this figuxa PECRGTRSEELes bood

Tk T el B\ Benjamin T. Montet and Joshua D. Simon, “KIC
8462852 Faded Throughout the Kepler Mission”

a rapid decrease in flux of &~ 2.5%. The light gray curve rep
photometry created by fitting a spline to the FFI photometr;
are visible but narrow relative to the cadence of FFI observat
in the online version of the journal.
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OBSERYATIONS
. . . 1
Enigmatic Light Patterns Not So Typical: Boyajian's Star 5
The light curve of Boyajian’s star is wildly variable. =i
To astronomers, there is usually no mystery behind a star fading in the sky. Starspots as Some dips last for days, and others persist for
well as the shadows of planets or debris disks routinely dim the otherwise steady light months; some scarcely dim the star’s light, and Steady dimming

others reduce it by 20 percent. Besides these dips,
Boyajian’s star also is steadily dimming and may
have darkened by more than 15 percent during the
past century. Transiting planets, debris disks and
starspots cannot explain these phenomena, leading

from mature stars. But none of these explanations seems to apply for one mercurial
middle-aged sun known as KIC 8462852 —also called Boyajian's star.

Apparent Brightness of Boyajian’s Star

Typical Light Curve astronomers to look for exotic solutions—including §
A dimming star can be studied by its light curve—its brightness plotted over time. A planet or the idea that the star’s light is blocked by swarms I_
disk “transiting” across a star causes a dip in the curve; for planets, this dip recurs every orbital of satellites built by an advanced alien civilization. Time
period. Starspots create patterns in light curves based on a star’s rotation rate and activity cycle.
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By Tiffany Farrant-Gonzalez, In “Strange News From

Another Star,” By Kimberly Cartier and Jason T. Wright
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Not So Typical: Boyajian's Star

» High

!
P

The light curve of Boyajian’s star is wildly variable.
Some dips last for days, and others persist for
months; some scarcely dim the star’s light, and
others reduce it by 20 percent. Besides these dips,
Boyajian’s star also is steadily dimming and may
have darkened by more than 15 percent during the
past century. Transiting planets, debris disks and
starspots cannot explain these phenomena, leading
astronomers Lo look for exotic solutions—including
the idea that the star’s light is blocked by swarms
of satellites built by an advanced alien civilization.

Steady dimming

Apparent Brightness of Boyajian’s Star

,— Low

Time o—
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Highly variable dip pattern q
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Apparent Brightness of Boyajian's Star
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By Tiffany Farrant-Gonzalez, In “Strange News From

Another Star,” By Kimberly Cartier and Jason T. Wright
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OBSERVATIONS

Enigmatic Light Patterns

To astronomers, there is usually no mystery behind a star fading in the sky. Starspots as
well as the shadows of planets or debris disks routinely dim the otherwise steady light
from mature stars. But none of these explanations seems to apply for one mercurial
middle-aged sun known as KIC 8462852 —also called Boyajian's star.

Typical Light Carve
A dimming star can be studied by its light curve—its brightness plotted over time. A planet or

disk “transiting” across a star causes a dip in the curve; for planets, this dip recurs every orbital
period. Starspots create patterns in light curves based on a star’s rotation rate and activity cycle.

/ - -
Periodic and regular

dip in brightness

Apparent Brightness of Star

l.'.
[ 3N g

Not So Typical: Boyajian's Star
The light curve of Boyajian’s star is wildly variable.
Some dips last for days, and others persist for
months; some scarcely dim the star’s light, and
others reduce it by 20 percent. Besides these dips,
Boyajian’s star also is steadily dimming and may
have darkened by more than 15 percent during the
past century. Transiting planets, debris disks and
starspots cannot explain these phenomena, leading
astronomers Lo look for exotic solutions—including
the idea that the star’s light is blocked by swarms
of satellites built by an advanced alien civilization.

High

Apparent Brightness of Boyajian's Star
Low

L— Time

By Tiffany Farrant-Gonzalez, In “Strange News From

Another Star,” By Kimberly Cartier and Jason T. Wright
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Eﬂiglnatic Ligllt )atlefﬂs Not So Typical: Boyajian’s Star
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The light curve of Boyajian’s star is wildly variable. - T
To astronomers, there is usuially no mystery behind a star fading in the sky. Starspots as Some dips last for days, and others persist for 2
well as the shadows of planets or debris disks routinely dim the otherwise steady light months; some'scarcely dlmthestarshght, anc! §' Steady dimming
from mature stars. But none of these explanations seems to apply for one mercurial othe? re’duce ’ by?O perc.ent.‘Besu‘ies these digs, 5
iddl g « E | lled G g Boyajian’s star also is steadily dimming and may a
middle-aged sun known as KIC 8462852 —also called Boyajian’s star. have darkened by more than 15 percent during the g
past century. Transiting planets, debris disks and )
f ; =
starspots cannot explain these phenomena, leading =
Typical Light Curve astronomers Lo look for exotic solutions—including 3 §
Adimming star can be studied by its light curve—its brightness plotted over time. A planet or the idea that the star’s light is blocked by swarms § |—
disk “transiting” across a star causes a dip in the curve; for planets, this dip recurs every orbital of satellites built by an advanced alien civilization. < Time
period. Starspots create patterns in light curves based on a star’s rotation rate and activity cycle.
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Table 2|Author position on rosiglitazone safety and financial conflicts of interest

Risk of myocardial infarction with rosiglitazone Use of rosiglitazone
Favourable Neutral Unfavourable Favourable Neutral Unfavourable
(n=31) (n=84) (n=65) Rate ratio (95% CI)* (n=26) (n=116) (n=38) Rate ratio (95% CI)*
Any manufacturer 29 (94) 32 (38) 18 (28) 3.38 (2.26 t0 5.06) 23 (88) 46 (40) 10 (26) 3.36 (1.94 t0 5.83)
Rosiglitazone manufacturert 27 (87)  25(4)  13(0)  429(2.63t07.02  21(81)  30(26)  9(Q4)  3.60(2.00106.48)
Pioglitazone manufacturert 20 (65) 31 (30) 14 (22) 3.96 (2.45 to 6.39) 19 (73) 30 (26) 10 (26) 3.28 (1.88t05.73)
None 20 52000 477 — 312 70(60)  28(74) —

Values are numbers (percentages) unless otherwise indicated.
*Comparing favourable versus unfavourable views.
tCategories not mutually exclusive.

By Amy T Wang et al., “Association between industry affiliation and position on

cardiovascular risk with rosiglitazone: cross sectional systematic review”
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Risk of myocardial infarction with rosiglitazone Use of rosiglitazone
Favourable Neutral Unfavourable Favourable Neutral Unfavourable
(n=31) (n=84) (n=65) Rate ratio (95% CI)* (n=26) (n=116) (n=38) Rate ratio (95% CI)*
Any manufacturer 29 (94) 32 (38) 18 (28) 3.38 (2.26 t0 5.06) 23 (88) 46 (40) 10 (26) 3.36 (1.94 t0 5.83)
Rosiglitazone manufacturert 27 (87) 25 (24) 1320)  429(2.63t07.02  21(8)  306)  9(Q4)  3.60(2.001t06.48)
Pioglitazone manufacturert 20 (65) 31 (30) 14 (22) 3.96 (2.45 to 6.39) 19 (73) 30 (26) 10 (26) 3.28 (1.88t05.73)
None 20 52000 477 — 312 70(60)  28(74) —

Values are numbers (percentages) unless otherwise indicated.
*Comparing favourable versus unfavourable views.
tCategories not mutually exclusive.

By Amy T Wang et al., “Association between industry affiliation and position on

cardiovascular risk with rosiglitazone: cross sectional systematic review”
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DRUG SAFETY

Case Study: Conflicting Interests

To what degree do financial entanglements influence the judgment of scientists? To find
out, researchers at the Mayo Clinic in Rochester, Minn., focused on the diabetes drug
rosiglitazone, which a meta-analysis had linked to increased risk of heart attacks. They
examined articles that cited the meta-analysis or a subsequently released report on a large

trial of rosiglitazone and found that scientists with a conflict of interest were more likely to
view the drug favorably. “There was a clear and strong link between the orientation of

authors’ expressed views on the rosiglitazone controversy and their financial conflicts of

interest with pharmaceutical companies,” the report determined.

31 authors were classified as
favorable to the drug
(rosiglitazone does not increase
the risk of heart attack)

84 authors were
classified as neutral

65 authors were classified as
unfavorable to the drug
(rosiglitazone does increase
the risk of heart attack)

@ Author identified as having a financial conflict of interest with manu-
facturers of rosiglitazone and/or other antihyperglycemic agents

@ No financial conflict of interest
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A = ward assistants

N = nurses
P = patients
C = caregivers (visitors)

N=N
N-F P-
C-N C-P Cc-C

@’PLOS ‘ ONE

Figure 6. Cumulative
contact networks of
individuals, for all
pairs of classes and
within each class.

By L. Isella et al.,
“Close Encounters in
a Pediatric Ward:
Measuring

Face-to-Face
Proximity and Mixing
Patterns with
Wearable Sensors”




Interactions Each line

represents at least one face-

to-face contact of one minute <
or more, within a range of

about 1.5 meters, between {0
individuals (circular nodes)
in the pediatric ward.

People The size of
a gray node reflects that
person’s total number of con-
tacts. The colored inner circle
represents only the contacts with
a select group—nurses, in this case.

Groups Nurses interact
with people all over the
ward—in an outbreak, their
movements could spread disease.
Nurses’ interactions are high-
lighted in color at the right. Similar
maps below focus on (from left

to right) physicians, caregivers,
ward assistants and patients.

Tag—You're Sick .

Patterns of personal contact in a hospital reveal true pathways of transmission
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individuals (circular nodes)
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Groups Nurses interact

with people all over the

ward—in an outbreak, their
movements could spread disease.
Nurses’ interactions are high-
lighted in color at the right. Similar
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to right) physicians, caregivers,
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Nevada’s Rocky Past
Reconstructed mountain scapes based on rainwater
isotopes reveal the state’s ups and downs
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continues. “To sttdy a human disease, you have to start with
the human body. In traditional Chinese medicine, there’s newver
alab animal. You never hear of a traditional Chinese doctor with
200 mice.”

DR. JIA

Jia has no special affinity for cancer research. He’s never lost a
loved one to the disease and never thought about it more than
anyone else until his research led him to believe he might be
able to help ereate a better understanding of it.

Ching, he says, never had much of a cancer problem untl
recent decades, something he attributes o dietary, lifestyle and
environmmental changes.

“Tt’s the only way to explain it,” he says. “Prostate catwer
was almost zero. The Chinese used to eat a lot of soybeans,
which suppressed prostate cancer”

But the Westernization of the Chinese diet and lifestyle, as
well as deteriorating environmental conditions, he says, have
caused many canwer rates to “skyrocket”

Jia catne to the States in the late 1980s to get his master’s and
doctoral degrees from the Uriversity of Missouri. He returned &
China for 10 years and moved t North Carolina in 2008

On a recent trip to his home city of Shanghai, he vwas struck
not just by the differences between his home cty, the largest
in the world with 23 million people, and Kannapolis, where he
now resides with about 42000 others, but also the inereasing
ubigquity of the Western diet.

At a spring festival several years ago, he saw a quete nearly
half a mile long outside an American fast-food restaurant.

“T vras s0 impressed,” he says. "Confused as well. There are
long lines for Pizza Hut and KFC. You never see those longlines
in front of a traditional Chinese restaurant.”

THE CURE
Catwer affects this country like aplague. Last year, almaost 1.6
million Americans wete diagnosed with some form of the disease.

It claitmed more than half a million American lives in 2011.

Jia and his team ate not looking for a cure.

“Not yet,” he says.

They are trying to understand cancer metabolism and what
causes carwer to grow.

“We are looking for metabolic defects” he says. “The next
step is to evaluate dietary influences, the effects of nutraceuticals
and pharmacetticals to cotrect these defects.”

He's already identified several important biomarkers for
colorectal cancer patierts and filed patents forhis — and,
ultimately, the university’s — discoveries. Breast cancer, which
claimed 40,000 lives in the US last year, is in his sights.

“When we build a platform of techhology, you always want
to have an application. My goal is to make something usable in a
dinie. I think I'm pretty dose.” 0

In UNCG Research (research magazine from The University of North
Carolina at Greensboro); Representing the work of Yu Cheng et al.,
from “Distinct Urinary Metabolic Profile of Human Colorectal Cancer”

Train-Control Train-CRC
Test-Control Test-CRC

The scores plot of the OPLS-DA prediction rrodel of colorectal cancer
(CRQ. An OPLS-DA rrodel was construeted using data from 62
healthy controls (blue dots) and 61 CRC patients (red diarmonds) (the
“training set”); this model was then used to prediet CRC of a further
81 sarmples including 41 healthy controls {black triangles) and 40 CRC
patients (green boxes) that were rot used in the construetion of the
rodel ithe “testing set”).
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is anexataple of sotme of [ia’s waork on detecting colorectal
cancer throvgh a urine test. Hisresearch has found apanel of
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those with colorectal cancer and those without.

DISTINGT URINARY METABOLIC PROFILE OF
HUMAN COLORECTAL CANCER
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The scores plot of the OPLS DA predietion rmodel of coloreetal cancer
(CRO). &n OPLS-DA rrodel was construeted using data from 62
healthy contiols (blue dots) and 61 CRC patients (red diarronds) (the
“training set”); this model was then used to prediet CRC of a further
81 sarples including 41 healthy controls (black triangles) and 40 CRC
patients (green boxes) that were rot used in the construetion of the
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By Yu Cheng et al., “Distinct Urinary Metabolic Profile of Human Colorectal Cancer”




Detecting cancer through urine tests
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