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Objective

Prototype Phase

• Create an interactive visualisation of CCI data sets to introduce the CCI 

programme, show and explore some of the CCI data sets, and compare one data 

set with another. 

• Aimed at a technical audience familiar with Earth observation data.

Production Phase

• Expand to include the full set of Essential Climate Variables.

• For public relations and educational purposes.
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CCI Visualisation Tool

Climate from Space
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Audience

Task 1 Exhibition Version 

• non-expert scientists, project managers, decision makers

• scientific conferences and intergovernmental meetings

• presentation mediated by an expert

Task 2 Tablet Version

• general public, across Europe, English speaking, educated, interested 

• Apple and Android app stores

• self-drive digital book

Task 3 Animations

• general public, news editors, television programme makers

• ESA website, online media, tv news and press
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Software Development
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TASK 2 Tablet Version

Prior Art 
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TASK 2 Tablet Version

Style Guides 



usablelearning.com

Presenting the Unfamiliar



usablelearning.com

5%
of

cognitive
activity

95%

Presenting the Unfamiliar



Presenting the Unfamiliar

• Natural colour - background maps (meaningful colour for data)

• 3D - digital terrain, data as height field

• Realism - atmosphere, clouds, haze, reflecting water

• Immersion - seamless virtual world

• Data quality - dropout, coverage, algorithm limits

• Context - geographical, scientific, historical

• Story - clarity, significance, relevance, connection

• Integrity - GIS, digital mapping, data analysis software



precision spatial structure, motion, 
understanding



Understanding Colour Keys

• proportionate - colour change proportional to data value change (eg, 
Brewer’s perceptual pallettes)

• monotonic - constant brightness/saturation, or brightness/saturation 
increasing with data value (not reversing)

• unambiguous - avoid similar colours at opposite ends of the range 
(eg, red and purple in the common spectrum or rainbow palette)

• appropriate - to the characteristics of the data (eg, sequential or 
divergent?)

• easily-understood - meaningful to the viewer, intuitive

• distinct - from each other for comparisons

• satisfactory to the science teams(!)
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TASK 1 Exhibition Version 

DEMO
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TASK 1 Exhibition Version 
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TASK 1 Exhibition Version 
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TASK 1 Exhibition Version 



CCI Visualisation Corner 2

TASK 1 Exhibition Version 



CCI Visualisation Corner 2

TASK 1 Exhibition Version 
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TASK 1 Exhibition Version 
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TASK 1 Exhibition Version 
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TASK 1 Exhibition Version 
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Exhibition Version  Comparisons
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Soil Moisture • • • • • • • •

Glaciers • •

Sea Level • • • • •

Carbon Dioxide • • • •

Methane • • •

Ozone • • •

Land Cover • • • • •

Ocean Colour • • • •

SST • • • • • •

Cloud • • •

Aerosol • • • • • • •

Fire • • • • • •

Ice Sheets

Sea Ice • •
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Exhibition Version  Playlist

# <h1>Playlist covering all the projects</h1>
#
5 : index.qml
# Sea Surface Temperature
#
15 : project.qml?project=sst
5 : show.qml?mode=G&project=sst&data=SST/SST&view=0.0,0.0,1.0&play=1
5 : show.qml?mode=M&project=sst&data=SST/SST&view=0.0,0.0,1.0&play=1
5 : show.qml?mode=M&project=sst&data=SST/SST&view=180.0,0.0,1.0&play=1
5 : show.qml?mode=G&project=sst&data=SST/SST&view=180,0.0,1.0&date=20100218&play=1
5 : show.qml?mode=G&project=sst&data=SST/SST&view=-120,-20,1.0&play=1 
5 : compare.qml?project=sst&data=SST/SST&auxproject=sealevel&auxdata=SeaLevel/Anomaly&mode=G&view
2 : compare.qml?project=sst&data=SST/SST&auxproject=sealevel&auxdata=SeaLevel/Anomaly&mode=G&view
5 : compare.qml?project=sst&data=SST/SST&auxproject=oceancolour&auxdata=OceanColour/Chlorophyll&mode
5 : compare.qml?project=sst&data=SST/SST&auxproject=oceancolour&auxdata=OceanColour/Chlorophyll&mode
5 : datainfo.qml?project=sst&data=SST/SST
10 : projectinfo.qml?project=sst
#
5 : index.qml
# Ocean Colour
#
15 : project.qml?project=oceancolour
5 : projectinfo.qml?project=oceancolour
5 : show.qml?mode=G&project=oceancolour&data=OceanColour/Chlorophyll&view=0.0,0.0,1.0&play=1 
5 : show.qml?mode=M&project=oceancolour&data=OceanColour/Chlorophyll&view=0.0,0.0,1.0&play=1 
5 : datainfo.qml?project=oceancolour&data=OceanColour/Chlorophyll
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Outline Schedule original contract

PE/PVL 17.10.18

extended contract

project phase Year 1 YEAR 2 YEAR 3 YEAR 4

project month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

calendar year 2014 2015 2016 2017 2018

calendar month J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

TASK 1: Exhibition Version Master

D.1101 Exhibition Master design spec design 

D.1102 Exhibition Master alpha alpha

D.1103 Exhibition Master beta beta

D.1104 Exhibition Master release v2.0 v2.0

D.1105 Exhibition Master update 1 update 1

D.1106 Exhibition Master update 2 update 2 update 2

D.1107 Exhibition Master update 3 update 3

D.1108 Exhibition Master update 4 update 4

iPad D.401 Mac Maintenance 1

D.1201 Exhibition for iPad beta beta D.403 Mac Maintenance 2

D.1202 Exhibition for iPad release v1.0 v1.0 D.405 Content Update 1

D.1203 Exhibition for iPad update 1 update0 update1 D.405 Content Update 2

D.1204 Exhibition for iPad update 2 update2 update2

D.1301 Exhibition for Windows Windows

D.1302 Exhibition for Win update 1 update1

D.1303 Exhibition for Win update 2 update2

D.402 Windows Maintenance 1

D.404 Windows Maintenance 2

TASK 2: Tablet Version Tablet

D.2101 Tablet design design

D.2102 Tablet (iPad) alpha alpha

D.2103 Tablet (iPad) beta beta

D.2104 Tablet (iPad) release v1.0 v1.0

D.2105 Tablet (iPad) update 1 update1

D.2106 Tablet (iPad) update 2 update2

D.501 iPad Update 1

D.503 iPad Update 2

D.2201 Tablet (Android) Android

D.2202 Tablet (Android) update 1 update1

D.2203 Tablet (Android) update 2 update2

D.502 Android Update 1

TASK3: Animations Animations D.504 Android Update 2

D.3100 Animations x2 (Year 1) Year 1 Overview 1 Overview 2

D.3200 Animations x3 (Year 2) Year 2 Sea Level Ocean-Atmosphere El Niño

D.3300 Animations x5 (Year 3) Year 3 CO2 Flux, Ozone, Atmos, LC Carbon Cycle

milestones KO MS1 MS2 MS3 MS4 MS5 MS6 MS1 MS2

progress/review meetings P1 P2 P3 R1 P4 P5 P6 R2 P7 P8 P9 R3 P10 P11 R4

integration meetings CMUG Colocation CMUG Colocation CMUG Colocation CMUG CCI+ Info Colocation CMUG

scientific meetings Royal Society Climate Symposium EGU Paris Air ShowCC Conference COP 21 LPS F Air Show COP 22 CC&M COP 23 EGU IWC NSL

project phase Year 1 YEAR 2 YEAR 3 YEAR 4

project month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

calendar year 2014 2015 2016 2017 2018

calendar month J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D
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Schedule

Year 1: Exhibition iPad version; Exhibition Master v2; Tablet Version design
Year 2: Tablet Version software engineering
Year 3: Software ports to Android and Windows; Animations
Year 4: Maintenance and Update



ECV 	parameter 2014 2015 2016 2017 2018

Aerosols Aerosol	AOD • • • • •

Aerosol	AAI •

Clouds Cloud	Fraction • • • •

other	parameters •

GHG GHG	CO2 • • • •

GHG	CH4 • • • •

Ozone Ozone	TO • • •

Ozone	Profile •

Fire Fire	BA • • • •

Fire	Annual	BA •

Ice	Sheets Ice	Sheets	SEC • • • • • • •

Ice	Sheets	IV • •

Ice	Sheets	GMB •

Land	Cover Land	Cover	Map •

Land	Cover	NDVI •

Land	Cover	Close-Ups • • • •

Land	Cover	SR • •

Land	Cover	HR	Africa	 •

Soil	Moisture Soil	Moisture	 • • •

Soil	Moisture	Anomaly • • • •

Glaciers Glacier	Areas •

Glacier	Close-Ups • •

Ocean	Colour Ocean	Colour • • •

Sea	Ice Sea	Ice	Concn • • • • • • •

Sea	Ice	Thickness • •

Sea	Level Sea	Level	Anomaly • • •

Sea	Level	Trend • •

SST SST • • • • •

SST	Anomaly •

CMUG CMUG	CO2	Flux •

CMUG	Med	SL •
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Data Updates
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CCI Visualisation Corner: over 1TB of CCI products input 
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Software and Data Updates

Exhibition Version CCI Visualisation Tool

• open file system

• separate software and content

• easily and incrementally updated

• iPad version content through iTunes

Tablet Version Climate from Space

• closed file system

• software and content built into app 

• update requires new app build (including app store testing)
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TASK 1 Exhibition Version 



CCI Visualisation Corner: Public Exhibitions

• CCI Press Day, Royal Society, London 13 Jun 2014 

• Farnborough International Air Show 14-20 Jul 2014 

• The Climate Symposium, Darmstadt 13-17 Oct 2014 

• American Geophysical Union, San Francisco 15-19 Dec 2014 

• European Geosciences Union, Vienna 12-17 Apr 2015 

• International Symposium on Remote Sensing of the Environment, Berlin 11-15 May 2015 

• World Meteorological Organisation Congress, Geneva 25 May - 11 Jun 2015 

• Paris Air & Space Show 15-21 Jun 2015 

• UNFC Climate Change meeting COP21, Paris 30 Nov - 11 Dec 2015

Grand Palais, Avenue des Champs-Élysées



Solutions COP21
Grand Palais

Paris
4-10 Dec 2015
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TASK 2 Tablet Version 



WP2100 Tablet Version on iPad

• wider audience – interested public as well as non-expert scientists

• opportunity (and expectation?) of richer content and high visual quality

• long-form reading, more personal, more of an e-book than a ppt presentation

• data volume limit due to download time and device capacity (16-64GB)

• deployable widely as a published app through iTunes Store

WP2200 Tablet Version on Android

• based on iPad version

• greater hardware diversity, so target a particular hardware spec
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TASK 2 Tablet Version 
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TASK 2 Tablet Version 



DEMO
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TASK 2 Tablet Version 

Climate from Space
ESA - European Space Agency

Features:

• Interactive, animated globes with 17 key climate data sets
• Scroll through time to see thirty years of change
• 130 illustrations, including satellite images, diagrams and animations
• 14 interviews with project scientists
• Over 16,000 words of text
• 74 pages 

Available for free download from the Apple and Amazon app stores:

https://itunes.apple.com/us/app/climate-from-space/id1061553589?mt=8

https://www.amazon.com/European-Space-Agency-Climate-from/dp/B01NBKKHYK

https://itunes.apple.com/us/app/climate-from-space/id1061553589?mt=8
https://www.amazon.com/European-Space-Agency-Climate-from/dp/B01NBKKHYK
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TASK 2 Tablet Version 
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TASK 2 Tablet Version 
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TASK 2 Tablet Version 
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TASK 2 Tablet Version 

• iPad downloads since launch: 5,897
• impressions conversion: 5.7%
• product page views conversion: 57%; 68% unique devices; 70% weekly averaged
(cf education category average page conversion: 6.75%)
• sessions/unit: 0.95 (weekly)
• crashes: 0
• downloads to 20 of ESA’s 22 member states (and to Canada)
• currently about 10 downloads a week 
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TASK 2 Tablet Version 

Climate from Space on iPad Pro and Samsung Galaxy Tab S2
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TASK 3 Animations 

WP3000 Animations

• wider reach through web and television

• custom 3D graphics, linear not interactive

• opportunity to show related and complementary ECVs together

• tell stories about the data

• explain what the data reveals

• relate the data to the viewer’s daily life

• 10 x animations, up to 2 min duration
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TASK 3 Animations 

Production procedure established for ESA STSE Visuals project:

• Briefing - with science team

• Preliminary Analysis - editorial and data requirements

• Storyboard - visual treatment

• Data look and feel - colours, supporting data

• Animation rushes - key frames, motion

• Titles, captions, transitions - style, timing

• Final version - encoded at HD, SD, web size





CCI Visualisation Corner

TASK 3 Animations 

30 minutes of 3D computer graphics, broadcast-quality HD1080, covering all projects

1) CCI Overview – all projects

2) Seal Level Rise Contributions – ice sheets, glaciers, sst, sea level, land cover

3) Ocean-Atmosphere Interactions – sst, ocean colour, cloud, sea ice

4) Carbon Dioxide Ocean flux – ocean colour, cmug

5) Ozone – ozone, aerosol

6) Atmospheric ECVs – fire, aerosol, cloud, ghg, ozone

7) Land Cover Mapping – land cover

8) Carbon Cycle – land cover, fire, ghg, cmug

9) El Niño – sst, ocean colour, cloud, fire, soil moisture
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duration

CCI	Overview AW 13 15 3m04s

Sea	Level	Contributions AW 5 9 2m28s

Ocean-Atmsophere	Interactions AW 4 6 1m48s

CMUG	CO2	Flux DJ 2 3 2m47s

Ozone DJ 2 3 2m39s

Atmosphere DJ 5 5 3m13s

Land	Cover DJ 1 7 4m36s

Carbon	Cycle AW 5 6 3m20s

El	Niño AW 5 7 3m00s
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TASK 3 Animations 
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CCI+ Knowledge Exchange

• Android version on Google Play Store (currently on Amazon)
• Climate from Space on desktop (MacOS development version)
• Data Viewer on iPhone

• Include nine new ECVs
• Climate from Space on web
• Earth System Story animations
• Education: classroom resources

• Abstract in to LPS2019, Milan



philip@planetaryvisions.com


