
InfoDesignLab.com

Visualising data 
for impact

Angela Morelli

Using ECMWF's Forecasts 2022: Visualising Meteorological Data

9th June 2022

A participatory journey from 
data to storytelling

@angelamorelli

http://infodesignlab.com
























The world is thirsty

because it is hungry.


FAO  Food and Agricultural Organization of the United Nations
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Source: Water Footprint Network
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Water for domestic needs

137
litres per day

Water for industrial products

167
litres per day

Source: Water Footprint Network
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Source: Water Footprint Network

Water for industrial products

Water for food

3496
litres per day
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THE WATER WE EAT

 www.angelamorelli.com/water
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The Global Water Footprint of Humanity 
With Prof Tony Allan, inventor of the Virtual Water concept


 




Co-designing data visualizations 
with the readers and above all 
with the content experts can 
really help us meet our audience 
where they are.



1. The collaboration with the IPCC 

2. Designing the co-design process

3. User engagement

4. The tools to support the co-design process



The collaboration with 
the IPCC.
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Climate change is already affecting every inhabited region across the globe 
with human influence contributing to many observed changes in weather 
and climate extremes

Increase (41)

Type of observed change
in hot extremes

Decrease (0)

Low agreement in the type of change (2)

Limited data and/or literature (2)

Type of observed change since the 1950s

a) Synthesis of assessment of observed change in hot extremes and
con!dence in human contribution to the observed changes in the world’s regions 
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b) Synthesis of assessment of observed change in heavy precipitation and 
con!dence in human contribution to the observed changes in the world’s regions 
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c) Synthesis of assessment of observed change in agricultural and ecological drought 
and con!dence in human contribution to the observed changes in the world’s regions 
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Each hexagon corresponds 
to one of the IPCC AR6 
WGI reference regions

IPCC AR6 WGI reference regions: North America: NWN (North-Western North America, NEN (North-Eastern North America), WNA 
(Western North America), CNA (Central North America), ENA (Eastern North America), Central America: NCA (Northern Central America), 
SCA (Southern Central America), CAR (Caribbean), South America: NWS (North-Western South America), NSA (Northern South America), NES 
(North-Eastern South America), SAM (South American Monsoon), SWS (South-Western South America), SES (South-Eastern South America), 
SSA (Southern South America), Europe: GIC (Greenland/Iceland), NEU (Northern Europe), WCE (Western and Central Europe), EEU (Eastern 
Europe), MED (Mediterranean), Africa: MED (Mediterranean), SAH (Sahara), WAF (Western Africa), CAF (Central Africa), NEAF (North Eastern 
Africa), SEAF (South Eastern Africa), WSAF (West Southern Africa), ESAF (East Southern Africa), MDG (Madagascar), Asia: RAR (Russian 
Arctic), WSB (West Siberia), ESB (East Siberia), RFE (Russian Far East), WCA (West Central Asia), ECA (East Central Asia), TIB (Tibetan Plateau), 
EAS (East Asia), ARP (Arabian Peninsula), SAS (South Asia), SEA (South East Asia), Australasia: NAU (Northern Australia), CAU (Central 
Australia), EAU (Eastern Australia), SAU (Southern Australia), NZ (New Zealand), Small Islands: CAR (Caribbean), PAC (Pacific Small Islands)

North-Western
North America



Full report Technical summary Summary for Policymakers

IPCC Special Reports consist of:

SCIENCE and POLICY

INTERFACE





Anna Pirani 
Head of IPCC Technical Support Unit Working Group 1
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Final Government 
Distribution of


Final Order Draft
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Session of IPCC: 
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SPM Special Report on Global Warming 1.5 °C

48th Session of IPCC 

October, Incheon, South Korea 2018


SPM Special Report on Climate Change and Land

50th Session of IPCC 

August, Geneva, Switzerland 2019




Designing the co-design 
process.
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Leadership






User engagement.
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“It is exceptionally hard to 
inspire change in 
someone when you don't 
know anything about 
them.”

OLIVIA VAGELOS | IDEO
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USER INCLUSION

1. In-depth conversations to check the needs 
of the expressed target group
2. Follow-up conversations for quick reality 
checks during the design iterations (if needed)
3. User testing to measure if the co-designed 
SPM figures fulfil the intent
4. Review comments on the SPM figures 
5. Contact groups during approval INFO
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User-testing session of draft figures for policy-makers 
Performed with the Tyndall team 




The tools to support the 
process.
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INFORMATION VISUALIZATION

INFODESIGNLAB.COM

THE INTENT
of a data visualization

INFORMATION VISUALIZATION

INFODESIGNLAB.COM

THE VISUAL
narrative
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The goal that the visualization aims to achieve.

The intent



The goal that the visualization aims to achieve.

Ask yourself: Why am I creating this chart? What is 
the one thing I want people to remember? What do I 
want people to do with that information?


You should always be able to write a good headline 
that describes in one short sentence what you want 
people to remember, the pattern you want to convey.

The intent
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Climate change is already affecting every inhabited region across the globe 
with human influence contributing to many observed changes in weather 
and climate extremes

Increase (41)

Type of observed change
in hot extremes

Decrease (0)

Low agreement in the type of change (2)

Limited data and/or literature (2)

Type of observed change since the 1950s

a) Synthesis of assessment of observed change in hot extremes and
con!dence in human contribution to the observed changes in the world’s regions 
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b) Synthesis of assessment of observed change in heavy precipitation and 
con!dence in human contribution to the observed changes in the world’s regions 
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c) Synthesis of assessment of observed change in agricultural and ecological drought 
and con!dence in human contribution to the observed changes in the world’s regions 
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Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years
Changes in global surface temperature relative to 1850-1900
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Human influence has warmed

the climate at a rate that is 
unprecedented in at least the

last 2000 years


Visual: SPM.1

SOURCE: The Physical Science Basis, IPCC

Working Group I contribution to the 6th Assessment Report



sec.C sec.CBox2 Box3

sec.A sec.B sec.C sec.DBox2

Cluster 4Cluster 2 Cluster 3

Box3

SPM
FOD

Cluster 1

DESIGN MEETINGS 1A.1
6 Section meetings
Section A
Section B
Box SPM.2 Fig 1
Section C
Section D
Box SPM.3 Fig 1  

DESIGN MEETINGS 1A.2
4 Cluster meetings
Cluster 1: SPM.1, 2, 3, 4
Cluster 2: SPM.6, Box3 Fig
Cluster 3: SPM.7,Box2 Fig, SPM.10
Cluster 4: SPM.5, 8,  9

WRITESHOP

10 suggested intents

DESIGN WORK

From authors at the 
writeshop:Long term 
context and attribution

FIGURE A:

Intent: The intent of 
this figure is to show 
that historic climate 
change is human 
caused.
tagline: It is us

From authors at the 
writeshop: Multivariate 
aspect and regional

FIGURE B:

Intent: The intent of 
this figure is to show 
that climate change is 
already affecting 
every region across 
the globe.
tagline: It is 
happening 
everywhere

From authors at the 
writeshop: Projected global 
warming and whether we 
exceed the limits of the 
Paris agreement depends 
on our future emissions.

FIGURE C:

Intent: The intent of this 
figure is to show that 
climate change depends 
on the emission pathway 
we follow.
tagline: Our decisions will 
influence our future

OR

Intent: The intent of this 
figure is to show that 
exceeding the limits of the 
Paris agreement depends 
on our future emissions.

tagline: ?

From authors at the writeshop: With 
every additional bit of global 
warming, changes in extremes (hot, 
wet, dry) are becoming larger and 
affect a larger part of the land area.

FIGURE D:

Intent: The intent of this figure is to 
show that  with every additional bit of 
global warming, projected changes 
in extremes (hot, wet, dry) are 
becoming larger and affect a larger 
part of the land area. 
tagline: ?

OR

Intent: The intent of this figure is to 
show that even small changes in 
global warming lead to large 
changes in extremes. 

tagline: It will impact extremes

From authors at the writeshop: There are 
long-term commitments beyond 2100 
and even if we managed to limit 
emissions to net- zero CO2. This includes 
tipping points at global warming levels 
above 1.5°C, with higher risks at higher 
levels of global warming.

FIGURE E:

Intent: The intent of this figure is to show 
that even if we managed to limit 
emissions to net- zero CO2, there are 
long-term commitments beyond 2100.
tagline: We are committing to our future 
(irreversibility?)

From authors at the writeshop: The 
intent of this figure is to show that all 
three lines of evidence together show 
that many climatic impact drivers are 
occurring together in many regions of 
the world (root: Box3, Fig1). 
- Time element (near-term to 
long-term)
- Different scenarios/ pathways, 
showing how things change in the 
future at the regional level.
- What is “locked in”.

FIGURE F:

Intent: The intent of this figure is to 
show that all three lines of evidence 
together show that many climatic 
impact drivers are occurring together 
in many regions of the world

tagline: The evidence points in the 
same direction

From authors at the writeshop: The 
intent of this figure is to show that 
every tonne we put in the atmosphere 
will impact global warming (root: 
SPM.10)
- Every tonne of CO2 we put in the 
atmosphere affects global warming
- Our choices determine the warming 
we will end up with, but our current 
emissions imply little time to reduce.
- Changes in non-CO2 influence this 
(different dimensions)

FIGURE G:

Intent: CARBON BUDGET

tagline: Every tonne of CO2 matters

OR

Intent: URGENCY

tagline: We have little time

FIGURE A:

The intent of this 
figure is to show that 
recent climate (global 
temperature) change 
is unprecedented and 
human caused.
Tagline: It is 
unprecedented and it 
is us

FIGURE B:

The intent of this figure is 
to show that climate 
change is already 
affecting every region 
across the globe, across 
a range of different 
indicators, and in a way 
that matters to society.
Tagline: It is apparent 
everywhere and already 
affecting [the weather 
and climate in a way that 
matters to people] [a 
broad range of things 
people care about].

FIGURE C:

Key distinguishing factor 
between scenarios are 
their emissions.
Tagline: Our actions do 
influence our future.
+
Highlight the dominant role 
of CO2 and also the role of 
non-CO2.
Tagline: CO2 is the 
elephant in the room.
+
Temperature evolution and 
timing of crossing 
temperature levels 
depends on the emission 
scenario.
Tagline: Our decisions 
determine the level of 
climate change 

FIGURE D:

The intent of this figure is to 
show that with every additional 
bit of global warming, projected 
changes in extremes (hot, wet, 
dry) are becoming larger and 
affect a larger part of the land 
area.
Tagline: It will impact extremes 
(?)

FIGURE E:

The intent of this figure is to show 
that even if we managed to limit 
emissions to net-zero CO2, there are 
long-term commitments beyond 
2100.
Tagline: We are committing to our 
future (irreversibility?)

FIGURE F:

The intent of this figure is to show that 
multiple different climatic impact 
drivers (CID) changes are happening 
everywhere and will continue to do so 
with increasing severity as warming 
increases and, for some CIDs, as time 
elapses.
Tagline: All regions are hotspots

FIGURE G:

Intent: CARBON BUDGET
tagline: Every tonne of CO2 matters

OR

Intent: URGENCY
tagline: We have little time

INTENTS as a result of the cluster
meetings

HIERARCHY OF INFORMATION
list the necessary variables,
categories, dimensions you need
in order to convey the intent,
outcome of assessment,
core visual pattern

Submission of google docs 
after the writeshop

8 INTENTS 

DAY 1: revising SPM structure

DAY 2: how TS underpins SPM

DAY 3: SPM narrative HS and
visual intents

The10 INTENTS discussed in the
design-cluster meetings
might have to be re-shuffled
in line with the evolution of
the SPM narrative

GIGAMAP / VERSION 8
Evolution of figures
NOVEMBER-2020

PAST PRESENT
FUTURE

BOG 1
Section A+B

Intent 1, 2, 3, 4

BOG 2
Box 2 + Section C

Intent 6, 6a, 6b, 7, 8, 9

BOG 3
Box 3 + Adaptation-Section D

Intent 5

BOG 4
Mitigation-Section D

Intent 10

INTENT 1:
(It is happening and it 
is unprecedented)
The intent of this 
figure is to show that 
global mean surface 
temperature has 
increased at an 
observed rate 
unprecedented in a 
longer term context 
(root: SPM.1, SPM.4)

INTENT 2:
(It is happening and it 
is us)
The intent of this figure 
is to show that historic 
climate change is 
human caused (root: 
SPM.3)

INTENT 3:
(It is happening 
across the climate 
system) 
The intent of this figure 
is to show that the 
changes of multiple 
climate indicators are 
emerging across the 
climate system, from 
the atmosphere to the 
oceans to the 
cryosphere and 
biosphere (root: 
SPM.1, SPM.2)

INTENT 4:
(It is happening 
everywhere and it is 
impacting extremes) 
The intent of this figure 
is to show that 
human-induced 
climate change is 
impacting three types 
of extremes in all 
regions of the world 
(root: SPM.6)

INTENT 5:
(It is happening 
everywhere and all the 
evidence points in the 
same directions) 
The intent of this figure 
is to show that all three 
lines of evidence 
together  show that 
many climatic impact 
drivers are occurring 
together in many 
regions of the world 
(root: Box3, Fig1)

INTENT 7:
(It is happening and 
our decisions will 
influence our future) 
The intent of this figure 
is to show that climate 
change depends on 
the emission pathway 
we follow (root: Box2, 
Fig1, SPM.10)

INTENT 6:
(It is happening, it will 
impact extremes) 
The intent of this figure 
is to show that even 
small changes in 
global warming lead to 
large changes in 
extremes
(root: SPM.8/9)

INTENT 6a:
(It is happening and 
the future is in our 
hands) 
The intent of this figure 
is to show that we 
have different futures 
ahead and that it is 
our choice which one 
we will face. (root 
SPM5/8 - maps) 

INTENT 6b:
(It is happening and the 
future is in our hands) 
The intent of this figure is to 
show that from the water 
cycle perspective climate 
change has just started 
recently because the GHG 
contribution has been 
obscured by the 
anthropogenic aerosols. 
(root SPM5/8 - maps) 

INTENT 8:
(It is happening and it 
will continue across 
the climate system) 
The intent of this figure 
is to show that all 
components of the 
climate system will 
experience climate 
change (root: SPM.7)

INTENT 9:
(It is happening and it 
leads to long-term 
commitment) 
The intent of this figure 
is to show that for some 
ccomponents of the 
climate system there is 
long-term commitment 
tight to climate change 
(root: SPM.7- sea level 
rise)

INTENT 10:
(It is happening and 
every tonne will 
influence our future) 
The intent of this figure 
is to show that every 
tonne we put in the 
atmosphere will 
impact global warming 
(root: SPM.10)

FIGURE A:

The intent of this 
figure is to show that 
recent climate (global 
temperature) change 
is unprecedented and 
human caused.
Tagline: It is 
unprecedented and it 
is us

FIGURE B:

The intent of this figure is 
to show that climate 
change is already 
affecting every region 
across the globe, across 
a range of different 
indicators, and in a way 
that matters to society.
Tagline: It is apparent 
everywhere and already 
affecting [the weather 
and climate in a way that 
matters to people] [a 
broad range of things 
people care about].

The intent of this figure is 
to show that climate 
change is already 
affecting every region 
across the globe with 
many observed changes 
in extremes attributable to 
human activity.
Tagline: It is affecting 
everyone, everywhere.

FIGURE B:

The intent of this figure is 
to show that climate 
change is already 
affecting every region 
across the globe with
human influence 
contributing to many 
observed changes in 
weather and
climate extremes

Tagline: It is affecting 
everyone, everywhere.

FIGURE C:

The intent of this  figure is 
to show that future different 
emissions contribute 
differently to future global 
warming.
Tagline: Our actions do 
influence our future.

FIGURE C:

The intent of this figure is to 
show that future emissions 
determine future warming, 
with CO2 emissions 
dominating

Tagline: Our actions do 
influence our future.

FIGURE D1:

The intent of this figure 
is to show that with 
every increment of 
global warming, 
changes in regional 
mean temperature, 
precipitation and soil 
moisture get larger

Tagline: 

FIGURE D2:

The intent of this figure 
is to show that Projected 
changes in extremes are 
larger in frequency and 
intensity with every 
additional increment of 
global warming

Tagline: Every bit of 
warming matters, in 
particular for climate 
extremes

FIGURE D:

FIGURE D1

The intent of this figure is to 
show that with every additional 
bit of global warming, projected 
changes in regional mean 
temperature, precipitation and 
soil moisture are getting larger.
Tagline: [tbc]

FIGURE D2

The intent of this figure is to 
show that with every additional 
bit of global warming, projected 
changes in extremes (hot, wet, 
dry) are becoming both more 
intense and more frequent, 
affecting an increasing part of 
the land area.
Tagline: [tbc] 

FIGURE D:

FIGURE D1

The intent of this figure is to 
show that with every additional 
bit of global warming, projected 
changes in regional mean 
temperature, precipitation and 
soil moisture will get larger and 
affect a larger part of the land 
area.

FIGURE D2

The intent of this figure is to 
show that projected changes in 
extremes are becoming larger in 
frequency and intensity with 
every additional bit of global 
warming.   

FIGURE E:

The intent of this figure is to show 
that our actions will affect each of the 
major climate system components 
with some responding quickly and 
others on longer timescales.
Tagline: Our actions matter 
everywhere, today, tomorrow, and in 
the days thereafter.

FIGURE E:

The intent of this figure is to 
show that human activities 
affect all the major climate 
system components, with 
some responding quickly 
and others on longer 
timescales

Tagline: Our actions matter 
everywhere, today, 
tomorrow, and in the days 
thereafter

FIGURE F:

The intent of this figure is to show that 
there is high confidence that all 
regions are seeing changes in 
multiple different climatic impact 
drivers and will continue to do so with 
increasing severity, as warming 
increases and as time elapses.
Tagline: No region is escaping the 
consequences of climate change

FIGURE A:

The intent of this 
figure is to show that 
recent global 
temperature change is 
unprecedented and 
human caused.
Tagline: It is 
unprecedented and it 
is us

FIGURE A1:

The intent of this 
figure is to show that 
human influence has 
warmed the climate 
system at a rate that is 
unprecedented in at 
least the last 2000 
years

Tagline: It is 
unprecedented and it 
is us

FIGURE A2:

The intent of this 
figure is to show that 
Observed warming to 
date has been driven 
by greenhouse gas 
emissions, roughly a 
third of which has 
been masked by 
cooling from aerosol 
emissions

Tagline: it is us

FIGURE F:

These are the high confidence 
changes in climatic impact drivers 
expected in each region and each 
region is facing a diverse set of 
changes

FIGURE F:

The intent of this figure is to 
show that, while changes in 
climatic impact-drivers are 
projected everywhere, there is
a specific combination of 
changes each region would 
experience

Tagline: All regions are facing 
diverse consequences of 
climate change

FIGURE G:

The intent of this figure is to show that 
every tonne of CO2 we put in the 
atmosphere adds to global warming.
Tagline: [tbc] 

FIGURE G:

The intent of this figure is to show that 
Every tonne of CO2 we put in the 
atmosphere adds to global warming

Tagline: [tbc] 

FIGURE H:

The intent of this figure is to show that 
at higher CO2 concentrations, land 
and ocean stores take-up a reduced 
share of our emissions, despite 
growing larger.

FIGURE H:

The intent of this figure is to show that 
While land and ocean stores grow 
larger with higher cumulative CO2
emissions, they take up a diminishing 
share of these emissions

Tagline: The more we emit the less 
help we get from nature 

FIGURE 3:

The intent of this figure is 
to show that Climate 
change is already 
affecting every inhabited 
region across the globe 
with human influence 
contributing to many 
observed changes in 
weather and climate 
extremes

Tagline: It is affecting 
everyone, everywhere.

FIGURE 4:

The intent of this figure is to 
show that Future emissions 
determine future additional 
warming, with CO2 
emissions dominating

Tagline: Our actions do 
influence our future.

FIGURE 4:

The intent of this figure is to 
show that Future emissions 
cause future additional 
warming, with total 
warming dominated by 
past and future CO2 
emissions

Tagline: Our actions do 
influence our future.

FIGURE 5:

The intent of this figure 
is to show that With 
every increment of 
global warming, 
changes get larger in 
regional mean 
temperature, 
precipitation and soil

Tagline: 

FIGURE 6:

The intent of this figure 
is to show that Projected 
changes in extremes are 
larger in frequency and 
intensity with every 
additional increment of 
global warming

Tagline: Every bit of 
warming matters, in 
particular for climate 
extremes

FIGURE 8:

The intent of this figure is to 
show that Human activities 
affect all the major climate 
system components, with 
some responding over 
decades and others over 
centuries

Tagline: Our actions matter 
everywhere, today, 
tomorrow, and in the days 
thereafter

FIGURE 1:

The intent of this 
figure is to show that 
Human influence has 
warmed the climate at 
a rate that is 
unprecedented
in at least the last 
2000 years

Tagline: It is 
unprecedented and it 
is us

FIGURE 2:

The intent of this 
figure is to show that 
Observed warming is 
driven by emissions 
from human activities, 
with greenhouse gas 
warming partly 
masked by aerosol 
cooling

Tagline: it is us

FIGURE 3:

The intent of this figure is 
to show that Climate 
change is already 
affecting every inhabited 
region across the globe 
with human influence 
contributing to many 
observed changes in 
weather and climate 
extremes

Tagline: It is affecting 
everyone, everywhere.

FIGURE 1:

The intent of this 
figure is to show that 
Human influence has 
warmed the climate at 
a rate that is 
unprecedented
in at least the last 
2000 years

Tagline: It is 
unprecedented and it 
is us

FIGURE 2:

The intent of this 
figure is to show that 
Observed warming is 
driven by emissions 
from human activities, 
with greenhouse gas 
warming partly 
masked by aerosol 
cooling

Tagline: it is us

FIGURE 9:

The intent of this figure is to 
show that Multiple climatic 
impact-drivers will change in all 
regions of the world

Tagline: All regions are facing 
diverse consequences of 
climate change

FIGURE 10:

The intent of this figure is to show that 
Every tonne of CO2 we put in the 
atmosphere adds to global warming

Tagline: [tbc] 

FIGURE 7:

The intent of this figure is to 
show that The proportion of 
CO2 emissions taken up by 
land and ocean carbon sinks 
is smaller in scenarios with 
higher cumulative CO2 
emissions

Tagline: The more we emit 
the less help we get from 
nature 

FIGURE 5:

The intent of this figure 
is to show that With 
every increment of 
global warming, 
changes get larger in 
regional mean 
temperature, 
precipitation and soil

 

FIGURE 6:

The intent of this figure 
is to show that Projected 
changes in extremes are 
larger in frequency and 
intensity with every 
additional increment of 
global warming

Tagline: Every bit of 
warming matters, in 
particular for climate 
extremes

FIGURE 8:

The intent of this figure is to 
show that Human activities 
affect all the major climate 
system components, with 
some responding over 
decades and others over 
centuries

Tagline: Our actions matter 
everywhere, today, 
tomorrow, and in the days 
thereafter

FIGURE 9:

The intent of this figure is to 
show that Multiple climatic 
impact-drivers will change in all 
regions of the world

Tagline: All regions are facing 
diverse consequences of 
climate change

FIGURE 10:

The intent of this figure is to show that 
Every tonne of CO2 emissions adds to 
global warming

 

FIGURE 7:

The intent of this figure is to 
show that The proportion of 
CO2 emissions taken up by 
land and ocean carbon sinks 
is smaller in scenarios with 
higher cumulative CO2 
emissions

Tagline: The more we emit 
the less help we get from 
nature 
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the intents’ family tree
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SPM Special Report on Global Warming 1.5 °C 
48th Session of IPCC 

October, Incheon, South Korea 2018


SPM Special Report on Climate Change and Land 
50th Session of IPCC 

August, Geneva, Switzerland 2019




It is what we show (and how it looks) in order to fulfil 
that intent. 

The visual narrative



It is what we show (and how it looks) in order to fulfil 
that intent. 

The visual narrative

How do I keep the promise described in the title? 
What type of chart do I need? What data? What type 
of organisation? How do I use color, typography, 
space, annotations to fulfil the intent?
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It is the journey we offer to our readers.
The narrative arc
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It is the journey we offer to our readers.
The narrative arc

Imagine being on a stage to present your (future) 
figure. Describe the intent, the core pattern and what 
the figure shows to a lay audience, in order to 
empower them to communicate the same message 
using the same figure.

INFO
DESIGN
LAB





ATOM 1

ATOM 2

ATOM 3

PEAK

ATOM 4

ATOM 5

ATOM 6

ATOM n





The slide books
Recording the history of everything we work on.
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This material is meant only for the course participants.

Please, do not upload or share any slide or video of the talk on social media platforms.

Neither modifications nor commercial uses of the material are permitted. 
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