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1. The power of data visualisation .I||
2. Visualising climate data @g

3. What makes a good chart? @



What is data visualisation?
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@ Global surface air temperature anomalies
Data source: ERAS - Reference period: pre-industrial (1850-1900) + Credit: C3S/ECMWF
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Number of days with at least ‘strong heat stress’ in 2024
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A day with at least ‘strong heat stress’ has a maximum feels-like temperature (UTCI) of at least 32°C.
Data: ERA5-HEAT UTCI + Reference period: 1991-2020 (right) * Credit: C3S/ECMWF
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Britain is rapidly phasing out coal

Daily share of Britain's power generated by burning coal
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Melting glaciers

Cumulative glacier mass changes in Europe from 1967 to 2018. Dot size is

proportional to the size of glaciers . .
12 consecutive months of record-breaking temperatures

Mass change
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Temperatures hit new highs, yet world
fails to cut emissions (again)

Totally abstract

Emissions Gap Report 2023
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An ancient map

Dataviz is not a modern invention

An ancient spreadsheet

An ancient plot

Marshall Islands, 1000 BC
Navigation system made up of sticks and
shells to show islands, currents, waves

Mesopotamia, 2000 BC
Tablet to survey silver available

Inca Empire, 2500 BC
Record keeping devices from knotted cords.

Information is categorised based on color, order, number of knots.
11
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. DIAGRAM or rue CAUSES or MORTPALLITY .
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1. The power of data visualisation



PROGRAMME OF . (xf\ Girmate Vo C F
THE EUROPEAN UNION Co\pernlcus & e sorice  wmavaer ™ 4 E MW
Europe’s eyes on Earth climate.copernicus.eu

1.3bn plastic bottles are sold in a day around the world
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1.3bn plastic bottles are sold in a day around the world
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88 Visual impact
Processing visual information 60,000 times faster compared to text-based information

o/
@ Lasting impression
Data visualization engages multiple areas of the brain, making it
more memorable, easier to recall

3 _|| Translate information

Complex information more accessible,
easier to identify trends/outliers, reduced misperceptions

Trigger conversation
Engaging, easy to share

16
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Monitoring and reporting: monthly bulletins
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Precipitation (mm/day)

Anomalies for July 2024

Surface air relative humidity (%)

Surface air temperature anomaly for August 2023

(Data: ERAS. Reference period: 1991-2020. Credit: C35/ECMWF)
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Monitoring and reporting: monthly bulletins

1. Uniform design
2. Unique colours
3. Interactivity

4. Data download

Anomalies for July 2024
Precipitation (mm/day) Surface air relative humidity (%)
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Monitoring and reporting: European State of the Climate Report

EUROPEAN
STATE or THE

CLIMATE

20|07

Home / What wedo / Climate Intelligence / European State of the Climate / 2024
O ¥ in

ESOTC 2024 Overview
About

Europe in 2024
Executive summary Download PDF version of full report Graphics gallery Key events map
Arctic in 2024

Climate policy and action

Welcome to the 2024 European State of the Climate (ESOTC) report, compiled
by the Copernicus Climate Change Service (C3S) and the World Meteorological
Graphics gallery v Organization (WMO).

Key events map doi.org/10.24381/14j9-5541

Trends in climate indicators
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A long hot summer in southeastern Europe

Most of Europe saw above-average temperatures for the year as a whale,

PDF full report

Resilience of the built
environment to climate extremes
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Easy data download option

1950 1960 1970 1980 1990 2000 2010 2020

Data: ERAS, E-OBS - Reference period: 1991-2020 - Credit: C3S/ECMWF/KNMI
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Widespread flooding in Europe in 2024
According to the Intergovernmental Panel on Climate Change, Europe is one of the regions with the
largest projected increase in flood risk.

*Notable flood events occurred throughout the year. See the ESOTC ‘Flooding’ section
and the interactive ‘Key events map’ for more details.

«%)
S

River network
‘High’ flood threshold
‘Severe’ flood threshold

EUROPEAN Melting glaciers
STATE or THE

CLl MATE The Alps are one of the regions in the world where glaciers are shrinking the fastest:

a visual insight into 50 years of change. Valencia, Spain

Remaining extent in 2015/16

Bespoke

®

1973-2015

infographics ' | L ‘ S

2015/16

Storm Boris
In Septembe

of the river network that flooded
g the year the fifth-largest in a
32-year record and the largest since 2013.

Data: glims.org, Paul et al. (2020) - Credit: C3S/ECMWF/ESA/University of Zurich/WGMS
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Data: EFAS - Credit: CEMS/C3S/ECMWF
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Examples from an early edition of the report
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Europe annual temperature anomalies 1979-2019
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Temp. trend monitor
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Change Service

climate.copernicus.eu

https://apps.climate.copernicus.eu/global-temperature-trend-monitor

C3S global temperature trend monitor

How close are we to reaching a global warming of 1.5°C?

Reaching 1.5°C of global warming above pre-industrial levels - a limit agreed under the Paris agreement - may feel like a very
distant reality, but it might be closer than you think. Experts suggest t is likely to happen between the late 2020s and the early

2050s. See where we are now and how soon we would reach the limit if the warming continued at today's pace.

& Application ¢ FaQs [ Glossary @ Sourcecode

Glabal warming reached an estimated 1.36°C in October 2024,

If the 30-year warming trend leading up o then continued,
global warming would reach 1.5°C by June 2030

Extrapolate from: October 2024

o . .
2000 2005

. A o Lo
2015 2020 January 2024 June 2024

[
2010

20°C

05

00— —

oct
2024
1970 1980 1990 2000 2010 2020

Temperature trend Observed temperature change since pre-industrial times

©

Jun
2030

2030 2040 2050

IPCC likely estimate IPCC prajections

@ Usethe slider to explore how the 30-year average rate of global warming has changed over time, and how extrapolating

upon each 30-year linear trend changes the estimated date at which global warming might reach 1.5°C.

2060

Climate Pulse
https://pulse.climate.copernicus.eu/

Thermal Trace
https://thermaltrace.climate.copernicus.eu/

Near-real time updates of key global climate variables from the Copernicus
Climate Change Service (C35).

Global surface air temperature

Daily average » Data: ERAS
Credit: C3S/ECMWF

Temperature (°C)

Jan  Feb  Mar  Apr  May  Jun
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@ Editplot

LATEST DATA
26 AUGUST 2025

Sea temperature

Absolute values

Surface air temperature anomaly « 26 August 2025
Daily average « Data ERAS.
Credit: C3S/ECMWF
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https://apps.climate.copernicus.eu/global-temperature-trend-monitor
https://apps.climate.copernicus.eu/global-temperature-trend-monitor
https://apps.climate.copernicus.eu/global-temperature-trend-monitor
https://apps.climate.copernicus.eu/global-temperature-trend-monitor
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Warmest months on record

Monthly global average surface air temperature
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Article

Articles / Volume 16, issue 8 / ESSD, 16, 3601-3685, 2024

Search

https://doi.org/10.5194/essd-16-3601-2024
® Author(s) 2024. This work is distributed under
the Creative Commaons Attribution 4.0 License.

Article || Assets || Peerreview || Metrics || Related articles
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1. Clarity and transparency: spell the message out, be redundant, add annotations, guide the eye

an Record number of days above 1.5°C in 2024

Number of days with temperature increase above pre-industrial level (1850-1900) within
the following ranges:
1t01.25°C ®1.25101.5°C M1.5°C or more

300 days
In 2024 all 366 days were above 1.25°C.
Three quarters were above 1.5°C
200
| 0

0
1990 1995 2000 2005 2010 2015 2020 2024

Data source: ERA5 - Credit: C3S/ECMWF
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1. Clarity and transparency
2. Pick the best chart for the data
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1. Clarity and transparency
2. Pick the best chart for the data

Patterns of drought in Europe during summer 2023
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1. Clarity and transparency
2. Pick the best chart for the data
3. Accessibility
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1. Clarity and transparency
2. Pick the best chart for the data
3. Accessibility

Total column of methane [ ppbv | (provided by CAMS, the Copernicus Atmosphere Monitoring Service) (ppbv)
° 1640 1650 160 1700 1O 170 1760 1780 1800 3820 1S40 1860 1B 1900 1010 2320
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1. Clarity and transparency
Pick the best chart for the data

3. Accessibility

N

Non-uniform distances between hues
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Rainbow palettes are not optimised for human perception:
o Inaccurate or unreadable for people with colour blindness
o Not perceptually uniform: equal steps in data values don't
map to equal steps in perceived colour
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1. Clarity and transparency
2. Pick the best chart for the data
3. Accessibility

v" Fewer hues, more shades

Non-uniform distances between hues v’ Grey is your friend

‘ PE 1 _ v’ Use intuitive colour associations

: : | | Temperature [N THE
. Precipitation [N |
Soil moisture [T R

Rainbow palettes are not optimised for human perception:
o Inaccurate or unreadable for people with colour blindness
o Not perceptually uniform: equal steps in data values don't
map to equal steps in perceived colour
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1. Clarity and transparency
2. Pick the best chart for the data
3. Accessibility

v" Fewer hues, more shades
Non-uniform distances between hues v’ Grey is your friend
-,_. -~ _ v’ Use intuitive colour associations
. | | ‘ Temperature ... |
Precipitation [ ] |
Soil moisture [N BER
Rainbow palettes are not optimised for human perception:

o Inaccurate or unreadable for people with colour blindness
o Not perceptually uniform: equal steps in data values don't

: . Somewhere Over the Rainbow: How to Make Effective
map to equal steps in perceived colour

Use of Colours in Meteorological Visualizations
Stauffer et al.,, BAMS (2015)
https://doi.org/10.1175/BAMS-D-13-00155.1
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1. Clarity and transparency
2. Pick the best chart for the data
3. Accessibility

an June Arctic sea ice extent anomalies G June Arctic sea ice extent anomalies
Data: OSI SAF Sea Ice Index v2.2 * Reference period: 1991-2020 + Credit: ) Data: 0SI SAF Sea Ice Index v2.2 - Reference period: 1991-2020 + Credit:
C3S/ECMWF/EUMETSAT C3S/ECMWF/EUMETSAT
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1991-2020 June average sea ice extent: 11.42 million sq. km 1991-2020 June average sea ice extent: 11.42 million sq. km
B oo (eemae G - CECMWE @ OSISAF B s (oenos G~ CECMWF @ OSISAF
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1. Clarity and transparency

2. Pick the best chart for the data Deuteranopia (red-green blindness) Protanopia (red-green blindness)

3 . Acce S S i b i I ity @ Monthly global surface air temperature anomalies C\ Monthly global surface air temperature anomalies

Data source: ERAS - Reference period: 1991-2020 Data source: ERAS - Reference period: 1991-2020
Credit: C3S/ECMWF Credit: C3S/ECMWF
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Clarity and transparency

Pick the best chart for the data
Accessibility

Reduce the visual noise

Antarctic sea ice extent anomalies for September

Data: 0S| SAF Sea Ice Index v2.2 - Reference period: 1991-2020
Credit: C3S/ECMWF/EUMETSAT
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Clarity and transparency
Pick the best chart for the data
Accessibility
Reduce the visual noise
Antarctic sea ice extent anomalies for September
Data: 0S| SAF Sea Ice Index v2.2 - Reference period: 1991-2020
Credit: C3S/ECMWF/EUMETSAT
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Annual global glacier mass changes

Negative values refer to ice loss while positive values refer to ice gain

Glacier mass change (Gt)
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Heatwaves in Europe 1950-2023

climate.copernicus.eu
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Heatwaves in Europe 1950-2023
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Top 30 severe heatwaves in Europe (1950 — 2023)

The size of a circle is proportional to the area affected by the corresponding heatwave.
Select one to find out more information. A logarithmic scale is used on both axes.

Ranking of severity
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5

more days.

Heatwaves are defined as periods when the maximum temperature exceeded the 98th
percentile of the 1961-1990 reference period, and exceeded 28°C, for a period of three or

Data: E-OBS, SYNOP - Credit: DWD/C3S/ECMWF
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Top 30 severe heatwaves in
Europe (1950 — 2023)

The size of a circle is proportional to the area affected by
the corresponding heatwave. Select one to find out more
information. A logarithmic scale is used on both axes.
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Heatwaves are defined as periods when the maximum
temperature exceeded the 98th percentile of the 1961-1990
reference period, and exceeded 28°C, for a period of three or
more days.

Data: E-OBS, SYNOP - Credit: DWD/C3S/ECMWF

Top 30 severe heatwaves
in Europe (1950 — 2023)

The size of a circle is proportional to the area
affected by the corresponding heatwave.
Select one to find out more information. A
logarithmic scale is used on both axes.
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Heatwaves are defined as periods when the
maximum temperature exceeded the 98th
percentile of the 1961-1990 reference period,
and exceeded 28°C, for a period of three or
more days.

Data: E-OBS, SYNOP - Credit: DWD/C3S/ECMWF
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A better graphic can...

e Make science more accessible e Help scientists explore and analyse data

e Reach and engage new audiences e Improve quality of scientific publications



“The purpose of visualisation is insight, not pretty pictures”

Professor Ben Shneiderman (computer scientist)



Thank you

In Anna Lombardi

@annalombardi.bsky.social
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