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Theme iv — KE Objectives

Maximise

awareness
access

use
understanding

of satellite data for climate research

with an emphasis on promoting the CCl Programme
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Concrete targets

Strenghten the R&D profile of CCI ESA CCl Copernicus C3S
Distinguish from C3S Research Consolidated science,
Supported by ECV scientists & Development long term consistent time

= series

Well known by other climate scientists
Next generation of

Known by general public :
operational products

Develop KE products at ,,excellence® level

Contemporary appearance

1 — Website
2 — Climate from Space App
3 — Educational Tools

Fast, informative, intuitive

Consistency across products

Keep KE product content up-to-date
Provide latest Climate Change information 4 — Open Data Portal

— not restricted to CCl
_ , , , 5 — CCl Toolbox
First choice for recent, quality controlled climate change data
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Working with Representative Users
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research &
reanalysis
community
Earth system
science
community
Climate service
developers and
providers
Undergrad.,
postgraduate
students and
supervisors
Secondary and
primary school
teachers
General public
ESA personnel

Repr. user

Kaiser, DWD
Fitzsimons, NCEO
Kockelkorn, Museon

Swinkels, Museon
Hayward, TVUK

Brockmann, BC
Salama, ITC
Nam, GERICS
Ghent, Uleic.
Maheca, MPI

ESA: Rider, Oakley, Talevi, Pinto,
Mecklenburg, Trofaier, Cipolini
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Achievements after 1 year — User Requirements

Website

of Work _ oo Mok content shall cover ESA climate activities + CCI projects
v1/~ contemporary design and functionality (mobile + desktop)
_’ Applicability Non-applicable .
S Assessment foehing e safe & reliable technology
—>_Workshops i =
— e £ Open Data Portal
> e User Needs o ) . .
Lo 3 a single point of easy, open and harmonised access to CCl
ECV data products
Prefiminary User Climate from Space App
»  Requirements : . : i .
v Generation a 'Stories Mode' with focus for story-telling
SoW . . . . .
Requirements eye-catching visualisations of all (key) CCI project data products
Consolidated easy to install
User
Requirements s Cate toolbox
Sfofe-of-fh.e-Art g . )
N = B Container as a Service (CaaS)
e z Educational material
—— External Websites A Ssersnent 3= . . .
2 based around narratives that explain the climate as a system of
External . .
| Visualization Tools U;'er InteraCtlng CCl ECVS
LB B e developed in conjunction with and actively promoted to
il Education, including school teachers
6
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Achievements after 1 Year — 4 Products are available

new website new app new ODP new toolbox
climate.esa.int cfs.climate.esa.int intergated in website cate.climate.esa.int

online August 2020 online October 2020 online October 2020 online August 2020

Explore Climate Climate from Space - Access Climate Data Cate Learn about Climate
Explore how our climate has evolved through 40 years of interactive website The Open Data Portal provides free and open access to all The Climate Analysis Toolbox of the ESA Climate Change ESA learning resources for students on climate and
research-quality satellite data CCI Essential Climate Variables Initiative environmental change

Learn More

Explore the changing climate through the eyes of sateliites
with this interactive website

Learn More

— 0l e == W - ] W

i
|
|
|
|
|
|
L]
i
I
M
|
|
§
an
i
+
NV
I

- m I¥] » THE EUROPEAN SPACE AGENCY




Product Consistency, Contemporary Technologies & Design

3 Colour Palette

Education Main Colours

ESA Teal 0%
black
Website

ESA Teal (93 M0 Y57 KO | RO 6179 B152 #008398 PANTONE 3275 C
55% ESA Teal (36 MO Y18 KO | R152 6219 B206 #980B(E PANTONE 571 C
o 1 = Si ing Colot for ECV Groupi
Climate from Space Appaciine e S -

(,b Open Data Portal e

A0 Writing and 1angliage Y =17
|I|. Toolbox

The following guidelines should be considered when writing for these types of content
Additional Colours for graphs and tables

When writing for any part of the CCi programme,
including the website, Toolbox, Climate for Space, ECV Projec
education resources or social media, it is essential These s

to have the different audiences in mind. Given the

t Summaries
uld b 0

Exdte Red Trusty Azure range of CCl tools and materials will be used by
- academics, scientists, journalists, teachers, students
c c I Sty I e G u ' d e and the general public, there will be varying
expectations regarding the depth of information
Presented by Telespazio VEGA UK Ltd ESA | O provided. With this in mind, high level content should
be concise and digestible to a non-technical user. !
ESA ITT A0/1-9550/19/I-NB | SoW Ref: ESA-CCT-EOPS-KNOW-SOW-18-0116 Conversely, content focused on scientific and Wikhis Sach prejact N Shinale 50 Ui fring compuionry suctions
a h I . academic audiences should be written in much greater i Cinnartiis ey - eadbi B0 kst
imate Change Initiative: detail. On the website, any page providing high their respective website. Co
Knowledge Exchange Tools, Data & Education Outreach level content should also have links to more detailed
content, giving all website visitors the option to « Team profiles
access more information, should they require it. their job title.

« Resources - AD

named and lin

n °“""".“" 4) rma Graphics {"l‘ksnl'éﬁé g LEICESTER

BROCKMANN  UNNVERSITY . oo wecmsons [ 372 TELESPAZIO S i
Consorr GuaH OF TwenTy, Smemsems B 3¢ TELESPAZIO MUSE®N iz @) uviebs
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Product Consistency, Contemporary Technologies & Design

| € 5 ¢ 0 & cmaessaiover BoNEAO" G»@O~
= Q United space in Europe Gesa
74, Cate - ESA (CT Toolbox
ESA climate office g 8 owasoucs © Wodd (1) X
xplore | Educate | ESA & Climate Datastore: ESACCIOpmDaa s @ &
N1 o T N ¥ Show identifers,
v Y ssT o

Workspaces ~  Files »  Help v

** o WORKSPACE
<unnamed>

Resources (3)

4 open_dataset() < ds.1
57 ESA Sea Surface Temperature >y T
Climate Change Inaiative (ESA SST 2
COY: Analysis long term product
version 1.1

y o)
ESA Sea Surface Temperature
Climate Change Intiative (SST_colk
Advanced Very High Resoluton - 3 v ’ Value
Radiometer (AVHRR) Leved 2 Tl ESACO 4 GHRS,
Details »
Variables  Meta-info  Licences

il
~a
it
ue

(X VARIABLES

— 8 anatysed sst

JX OPERATIONS & analysed_sst.analy: nalysis_error

== at lon=52.65289012092996, lat=38.58203924682735 e
= s mask

‘ 12 seaice_fraction

plot

The CCt aims 1o realise the ful polential of he long- : .
‘established over the past 30 years, as a signific

For cartns, SHps ravoling betaesn Eurcps and Asa have had 10 go a1 the way
around e land and ice 12t soparates e wo. The s0-caliod Northwest Passage

between mankand Canada and s Archic istands would be 3 shorter sea route bt
4-©Sa (smate from Space CDUCHES DE DONNEES 2 ot of recorded hestory, & proved enpenetr:

& Back to Data Mode STORIES

oo aled 10 $nd any vace of hem, hes wo ships or the crew of 130 ndmiduals. In
e - 905 Roald Amundsen became the frst person 1o get Srough the Nortwest
Passage, afler 3 hree-year voyage i 3 small boot
- eate a 10/8ne plot of vara
Ve b ataiat Petet anct oy

made B joumay — with the aid of
Medbto ¥nages

modals had predicted it would. Whie the opeeing of e Northwest Passage can
make the shippng of goods from Assa 1o Europe faster, it is 2 very waerying
200t 1934 madestone fo both the Arctic and our planet a3 3 whole

teacher guide and student worksheets

septembre 1994
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Toolbox Cate

Select Cate Service

Cate Cloud Service

Cate Local Service

http://localhost:9090

Cate Cloud /
Software-as-a-
Service mode;
running close to ODP

Cate Local /
Stand-Alone
mode

Interactive
graphical user
interface

Jupyter Lab

54 LLLA 204

| SST_ATL.ipynb x
B + X O 0 » = C » Code v

[6]: %matplotlib inline
import cate.ops
import numpy as np
import matplotlib.pyplot as plt
from pandas.plotting import register_matplotlib_converters
register_matplotlib_converters()

# Step 1
sst_atl = cate.ops.open_dataset(ds_id="local.SST_ATL_1@Y")

# Step 2

lon = 0.225, lat = 2.625

304

303

8

analysed sea surface
temperature [kelvin]

N
3
v

298

A o o ot S o 5 @ o g o

reference time of sst field

# Step 3
res_1 - cate.ops.anomaly_internal(ds=sst_atl)

sst_time_series = cate.ops.plot(ds=sst_atl, var="analysed_sst”, indexers="lon=.22771968203652096, lat=2.640115645463033")
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Education

In-depth analysis of educational curricula in ESA member states

Development of introductory text for climate website

Design and production of Educational Resource Packages for
Primary education (facilitating CfS stories and software)
Secondary education (facilitating CfS stories and software)
Tertiary education (facilitating ODP data and Cate toolbox)

Design of Massive online course
Course plan to be delivered in December 2020

" :
~education resource pack

| APASSAGE OPENS
Y " o = ‘|"' N < S
d g A(gtic‘s‘ea:i(‘:e,énd.cﬁmhte change
“Th -8 g ~e s

Course will take place in September-October 2021
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ODP - Data Standards

ESA / C3S discussions on wider data standards

Version 2.0 (2018) of the CCI Data Standards: first edition being
developed with the support of ECMWEF (C3S).

Cooperation between the ESA Climate Office and ECMWF/C3S on the
CCI Data Standards, from v2.0 onwards, optimises the sustainability of
CClI datasets beyond the CCI programme, and facilitates their use and
further development by ECMWF/C3S.

Data Standards version (2.2) released May 2020

ESA-C3S bi-lateral in January 2020 gave further input to the
evolution of the standards

Work towards a common data standard

Data Standard addresses
Minimum requirements

Conformance with international standards
CCI Ontology
Data attributes

Data structures (directory and file level)

ESA UNCLASSIFIED - For Offical Use

STANDARDS

CCI Data Standards

Prepared by

Reference
Issue/Revision
Date of Issue

ESA Climate Office

CCI-PRGM-EOPS-TN-13-0009
2.2
19/05/2020

Agence spatiale aurapéenne

12

— 01 b c= ™ 4 I ™ = T I 11

N4
/N

]

2 THE EUROPEAN SPACE AGENCY



Open Data Portal - Datasets

20 ECV’s (LST, WV and HR-LC still to release first datasets)

Updates from all existing ECVs
First and second versions from new ECVs except 3 (LST, WV, HR-LC)

164 current datasets in portal ODP Usage (Activity Days™)
2500
new data waiting to be added CCI CCI n
~350 current + old datasets in catalogue 2000
> 8 million files
> 350 TB total volume (incl. old datasets) 1500
o _ 1000
ODP and Digital Twin Earth
ODP is dedicated to support R&D 500
ODP is flexible and can react quickly (as possible)
on emerging data needs 0
09/2018 03/2019 10/2019 04/2020 11/2020
13
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Open Data Portal: Backend & User Interfaces

Physically hosted on Jasmin infrastructure in UK
Significant upgrade of storage and computing resources for CCIl+
General cloud hosting and Cluster-as-a-Service system added, enabling other KE activities e.g. toolbox
Redesigned publishing pipeline for better user experience, including serving Climate from Space App
New OpenSearch interface
Web-API protocol developed by Amazon's A9
Integrated extensions proposed by CEOS for geospatial data

Supporting more data types, harmonised dataset granularity, less error prone than others

New Search Interface and updated Dashboard on Website

Climate Data Dashboard -» (limate Data Search interface

= C(Climate Data Dashboard Climate Data Search interface
of the ESA Uimate Change Initiative for the ESA Climate Change Initiative

ECV - Data type

None

Ice Sheets (48)
Ocean Colour (21)

Aerosol (20)

Greenhouse Gases (15)
Ozone (11)

Sea ice (10)

Sea Surface Temperature (10)
Ciloud (6)

Sea Level (5)
Fire (4
Permafrost (3)
Sea State (3)
Soill Moisture (3)

Land Cover (2) Sea_Level_cci) A database of coastal sea level anomalies and associated trends from Jason satelite altimetry from 2002 to
Sea Surface Salinity (2)
Above-Ground Biomass (1) '
Glaciers (1) lles: 430
Lakes (1)
Snow (1)
contains 17-year-iong (June 2002 to May 2018 ), high-resolution (20 H2), along-track sea level dataset in coastal zones of six
information regions: Medderranean Sea, Northeast Allantic, West Africa, North Indian Ocean. Southeast Asia and Australia. Up to now. satellite altimetry
B Product Guidel has provided global gridded sea level ime series up to 10-15 km from the coast only, preventing the estimation of how sea level changes very

& Start  2002-01- close to the coast on interannual to decadal time scales. This dataset has been derived from the ESA SL_cci+ v1 1 dataset of coastal sea
level anomalies (also avaiable in the catalogue, DOI10.5270/esa-s!_ccl-xrack_sles_sta-200206_201805-v1.1-202005), which is based on

™ g_‘:: ;051&05 the reprocessing of raw radar altimetry waveforms from the Jason-1, Jason-2 and Jason-3 satelte missions 1o derive satelite-sea surface
dats: 30 2 ranges as close as possible to the coast (a process called 40T Ingd=0) and of the g 2l s applied to the
o range measurements 1o produce sea leve! time series. This large amount of coastal sea level estimates has been further analysed to produce l
& FTP Download(Z the present dataset: it consists in a selection of 429 portions of sateliite tracks crossing land for which vaiid sea level time series are provided
& Addtional at monthly interval together with the associated sea leve! trends over the 17-year time span at each along-track 20-Hz point, from 20 km [t 14
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Website — climate.esa.int

= United space in Europe

Cesa
ESA climate office

Evidence | Expi ESA & Cimate

Visit Project Visit Project Visit Project

Monitoring and Tracking Climate Change

ng
mate is unequivocal (IPCC Fifth —
Assessment Report, 2013)" What is climate ool SR

change?
! evidence

Space for
understanding >
climate

Satellite-based
discoveries

Explore Climate 0t | Educational Resources CC Toolbox

4

Sea Surface Temperature

Ice Sheet Melt On Track With New Publication In Nature FireCCIS1 Burned Area Nature Reviews Article
“Worst-Case Climate Using FireCCI51 Product Added To Google References CCi Lakes
Scenarlo® W Earth £

o P T

Visit Project Visit Project

15
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The logic of the Website

= Q United space in Europe

Role Of EO In Understandi
Change
# fra
Satellites have a umque vantage point for capturing change
across the Earth system

Satellites observing Earth provide a clear picture of changes across the entire planet. They provide regular, accurate
measurements, including of areas that are difficult to reach such as the polar regions.

Earth observation satellites have unique abilities and benefits:

« Wide area observation capability: a single instrument on a polar orbiting satellite
can observe the entire Earth on a daily basis, while instruments on geostationary
satellites continuously monitor the diurnal cycle of the disk of Earth below them.
Together the polar and geostationary environmental satellites maintain a constant
watch on the entire globe.

« Unintrusive observations allowing collection of data to take place without

compromising national sovereignty. 16

« Uniformity of observations across borders.

rement c




Access to the Data (ODP)

= Q United space in Europe

ESA climate office

Home ~ Explore ~ Access Climate Data

Q, United space in Europe

ESA climate office
Home ~ Open Data Portal

Climate Data Dashboard
of the ESA Climate Change Initiative

Evidence | Explore | Educate | ESA & Climate

= (Climate Data Search interface
for the ESA Climate Change Initiative




Home for the Climate Office & CCI Projects

= Q United space in Europe C“-esa

. = r
‘The Fire_cci project aims to improve consistency, using better | . -
. algorithms for both pre-processing and burmed area detection while , P
corporating error characterisation. i "
t4 Bt NETS
- N . ﬁ'rr 4
& ‘ i t Al L ”"’4’ /)
ABOUT NEWS DATA KEY DOCUMENTS TEAM PUBLICATIONS CONTACTS

About Project

The Fire project focuses on several issues relating to fire disturbance including analysing and specifying scientific requirements relating to climate, developing and improving pre-
processing and bumed area algorithms, inter-comparison and selection of bumed area algorithms, system prototyping and production of burned area datasets, and product validation
and product assessment.

Leam more about the fire project

Fire latest news & events




Behind the Scene

Editorial process, including ECV project as editors and ESA to approve changes

Powerful, fault safe and secure infrastructure

HERO SECTION

Eesa

Image:
Search
Pages mage 1 nt 3 > p d 3 t i g
el r his st e ap I ta e d
) Images
s * The Fire_cci project aims to improve consistency, using better algorithms for both pre-processing and burned ar
Documents Intrajesy: ) T 25 - o, i BSUSEEIE I y g N el )
Snippets
Style: | ===
Forms
Reports
ABOUT [EN]
Settings
<> B I Div H2 H3 H4 £ 2 — &« © % B @ & o v

The Fire project focuses on several issues relating to fire disturbance including analysing and specifying
scientific requirements relating to climate, developing and improving pre-processing and burned area
algorithms, inter-comparison and selection of burned area algorithms, system prototyping and production of
burned area datasets, and product validation and product assessment

% Learn more about the fire project

. EIRINI o SAVE DRAFT ~ || @IFREVIEW

19

= 00 b IZEm g W=

—— - I — == SE = w14 > THE EUROPEAN SPACE AGENCY




Climate from Space (CfS)

c; Climate from Space - interactive X 1< ESA - Climate from space X +

- C )} @& climateesa.int/en/explore/climate-from-space QA ¥ B oMM EI3IOM™ @n » e Pa ' :
Eesa

Q, United space in Europe

ESA climate office

Home - Explore - Climate from Space - interactive website Evidence | Explore | Educate | ESA & Climate

By —
Climate From Space - Interactive Website ~_ — —
—_—

Explore the changing climate through the eyes of satellites with this

Satellites observing the Earth from space provide a clear picture of the
health of our planet and the signs of climate change.

Forty years of climate data are at your fingertips on globes and maps via the Climate from Space website. The interactive website lets you take
a closer look at the climate data being produced by the European Space Agency's Climate Change Initiative.

Visit Climate from Space
— - 20
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Climate from Space (CfS)

@=esa (limate from Space N Stories @ Data Layers

_— I e == HE 4 | : N =+ B > THE EUROPEAN SPACE AGENCY



-.‘.;"j.esa Climate from Space DATA LAYERS

>

500 Dobson units

January 1979

@ 1979
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Climate from Space (CfS)

@=esa (limate from Space Ng Stories

@=esa Climate from Space N Stories @ Datalayers <

Ocean Colour — Chiorophyll-a Concentration @ Sea Surface Temperature @

face Temperature @

July 2006
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Climate from Space (CfS)

@=esa Climate from Space

M Change language

¥ Standalone Version

®
® |

© More Information

u S Proj¢

@ Ubilabs

PLANETARY

VISI®*NS
— 0l e == N - ] =
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Behind the scene

Data pipeline from ODP into CfS

Open Source Code

Narratives and Visuals: important and
Intense process, driven by users
and including many reviews

Pull requests Issues Marketplace Explore

O Search or jump to...

& ubilabs / esa-climate-from-space ® Watel
<> Code Issues 49 Pull requests 1 ») Actions Projects 1 Wiki Security Insights
¥ develop ~ ¥ 8 branches © 18 tags Go to file Add file ~ m

n KatvonRivia refactor(data-set-info): rearrange data set info (#627) . v d182caa 2 hoursago O 512 commits

assets feat(electron): make legend and layer icon available in offline mode
> ci feat(electron): make legend and layer icon available in offline mode
data chore(trigger): update versions

electron-resources feat(electron-icon): add icon for app switcher 20 days agc

i18n feat(stories): content update (#618)
—— U
Climate from Space Story Content = i e e
satellite all all
words images photos diagrams images videos data links illustrations screen average
Heat Pumps 1,393 2 2 5 9 3 3 15 2
Ozone 1,139 3 1 5 9 2 2 13 3
Breaking the Ice 1,681 7 7 3 17 1 2 20 3
Country Under Threat 1,403 5 4 1 10 2 2 14 3
Biodiversity 1,427 7 2 1 10 2 3 15 3
Taking the Pulse 1,710 8 7 8 23 1 24 4
Total 8,753 32 23 23 78 11 12 101 3
Target 2,500 - 5,000 30-42 1 .
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Land Cover Seasonality
from ESA's Climate Change Initiative







i Aerosol Optical Depth Above-Ground Biomass :“"‘ Methane Mixing Ratio Sanum. Cloud Fraction ot Carbon Dioxide Mixing Ratio i Fire Burned Area
I 05 10 . o 350 tmestta 1650 1825 050 I e o £ 0% 5 0 o 0 @0 ke rom ESK's Cimate Oange Insiatwe

s ) Sea Surface Salinity

e Land Cover Seasonality 30 Morh 208 ~ Chlorophyll-a Concentration
o 54 Cimts O Infotow

o o sVt o0 10 Wmym' rom ESA (I Ocean Color team

“"‘""‘""— Sea Ice Concentration hosemeshun Sea Level Anomaly S Regional Sea Level Trend nctetd Soil Moisture Anomaly L Monthly Mean Soil Moisture
o £} 0w a5 o wsm oSNl G B 0 o 10 maty 1% o 150 Wesim (on 56 Clnen Chomen Bt o 20 90 wesrm' SUREHS o o S

o e s AT 654

el Sea-Surface Temperature Significant Wave Height o Land Cover Type High Resolution Land Cover Gruestond, 205 Ice Sheet Elevation Change Ice Sheet Cumulative Elevation Change
| — s o he 5 C e Stae eam . rom €Sk Gimate Orege It A, 2016 y \ et et it od
T o e B N TR - — -




Use of KE Material in ESA Climate Office Tweets

ESA Climate Office & climate - 20, Okt 11 ESA Climate Office hat retweetet
Brockmann Consult

) ESA Climate Office @esaclima kt Brockmanr 6. D
. e * ’ Satellites provide a clear picture of the planet & the signs of climate chang - A g ; -
MR A = > Don't miss our limate ki nCon # Toolbo

e-poster daily
Nov 14:00-15:00

9 November. Live answers to questions on Tuesday

X e

bm/esaclimat.. ® YW M @D » = 0 Pausie Aktusiisiere
arn

Tweet

nate Office

Explore Climate Data Access Climate Data

2 changing planet through the eyes of earth-
ellites with #Climate from Space

esa.int

o

ESA EarthObservation & A )

Satellites provide unequivocal evidence of the changes takin
and provide the big picture. Through the @ te Initiative, long-term
datasets on key indicators of climate change are being systematically
generated and preserved

Learn more: t nt

ot
[ X

Do

0:18 2.324 Mal angezeigt

Explore the climate through the eyes of earth-orbiting satellites

Witness the changing planet through the eyes of earth-orbiting satellites with
#Climate from Space, a new interactive ESA website.
Developers @ubilabs & @planetarynews

ttps://cfs.climate.esa.int
11 ESA Climate Office hat retweetet https://cfs.climate.esa.i

ESA EarthObservation @ @ESA_FO . 14. Ok
Update from @CopernicustEU #Sentinel6 Mich
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Summary and Outlook

CCIl Knowledge Exchange

has been designed and implemented as an integrated approach to maximise awareness, access, use,
understanding of satellite data for climate research, with an emphasis on promoting the CCl Programme

8 different user types will be approach with 5 consistent products tailored to their specific needs

Website providing full range of information on ESA and Climate, including simple high level overview as well as in-
depth scientific details (e.g. from each ECV project)

CfS from Space App serves the non-expert user types and education
Edu provides educational resources to schools, universities and educated public
Cate allows expert users to access, analyse and process data from CCI and other sources

ODP is the foundation serving other KE productds, and giving users direct access to all CCl data

4 of 5 products are up and running

Educational resources under development for publication in 2021

Phase 2+3 are dedicated to reacting on user requirements

30
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Are you ready to discover more?

: ! hEyrg}E‘aﬁgST)ace Agency
% & b




