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Objectives

« Join initiative of ESA EOP and EC DG-DEFIS

*  Provide public EO info on the state of European
society and economy, with 4 focus areas:

climate, environment, economy and
agriculture

* Using European EO: Copernicus Sentinels and
Third Party Missions

_ 'Rapid Actionfon COVID-19 and EQ :
- Leveraging on European companies capabilities L, e L Mo

and using Al powered latest platforms technology
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Timeline and Status

« Launched in May 2020 with a suite of core products

*  Products by ESA, European Industry, Copernicus Services
- Continuously updated throughout 2021 and 2022 60 10
. Water
- Expanded with new data and tools Agriculture Quality
«  Open for community contributions
- Used in training and education in EO 56 6
Health Combined
ea indicators
N .||]|““ 2 3 8 2 49
Air Quality Economy
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Main Achievements (1/3) — Collaboration
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40 industrial and institutional contributors Industrial and Institutional Partners
Copernicus Services — CAMS, CMEMS, C3S

Participation of the scientific community
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Open EO Data and information (e.g., Copernicus)

Open Source Library

Open resources for Training and Education

= README.md

Welcome to eodash

eodash is the software powering https://r: esa.int as well as t board.org

The Rapid Action coronavirus Earth observation dashboard presents the results of the Joint cooperation between
ESA and the European Commission on Covid 19 and EO.

The Earth Observing Dashboard combines the resources, technical knowledge and expertise of three partner
agencies ESA, JAXA, and NASA to strengthen our global understanding of the environmental and economic
effects of the COVID-19 pandemic.

The platform demonstrates how the use of Earth observation data can help shed new light on societal and
economic changes currently taking place owing to the coronavirus pandemic.

The information contained on this website are mainly provided by third parties based on experimental methods
and without any warranty as to their veracity. The European Commission cannot be held responsible for any use
which may be made of the information contained therein.

Usage & Deployment

This is described in the app README.

Contributing

Releases 3

(Tatest)
© Release v3.0 (Latest)
8 days ago

+ 2 releases

Packages

No packages published
Publish your first package

Contributors 16

+ 5 contributors

Languages
— —
® Vue483% JavaScript 39.4%

® Python 96% @ CSS16%
® HTMLO06% ® SCSS0.3%
Other 0.2%

https://github.com/eurodatacube/eodash

LPS 2022
- Open Science Agora (Thu 08:30) RN

« Demo @OEF (Thu 14:00)

Hands-on tutorial — IGARSS 2022

Available countries

I abenis

= Austria

I I Belgium

k| Bosnia and Herzegowi...
= Bulgaria

z Croatia
- Cyprus

I  Czechia

Denmark

Estonia

Finland

BON
2022

symposium
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COVID-19 Impact seen by
Satellite
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Main Achievements (3/3) — Innovation

, % ConTRpg F e
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SR ORGANISED BY ESA AND EURD DATA CUBE
ksl . < < g

EURO DATA CUBE | esa qu SENTINEL Hub

- Framework for Rapid Innovation
* Flexibility for Exploratory R&D

- Agile Development with Design
Thinking

* Open for public contributions

) ;—«;Lﬂ
Up to 20.000 EUR

« Transport and pollution

* Socio-economic indicators
» Economic recovery

* + Open theme

CHAL(.EIN{E.

Detection of trucks on motorways/primary

’ " See how to partlapate and updated prizes at
hsociety.esa.int/race-dashboard-challenges-2021/

roads in Sentinel-2 imagery

6

SE e E — B L4 > THE EUROPEAN SPACE AGENCY

[
1|
I
il
1|
[

1
r

- o Il== W 4



User Statistics (1/2)

Total Cumulated number of visits
116.460 visits from 130 countries (accepted cookies)

) 42000
race.esa.int

BUnique Curmulated = Total Gumnula ted = 40000

36000

E 36000

= 4000

E 32000

I

II 30000

- — ll : IB000
e 8883883353335 5385350559845449
§3 5388888828533 38:33883%2¢%
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User Statistics (2/2)

Top Indicators
Applied search filters 12%

Mobility 10%

6%
Health
8% 8%

Combined
2%

Economy Agriculture 6%
36% 6%
4%
Country 2%
14%
0%
9 O 0 & A& & 0 % 8
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2021-2022
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Data Sources E. @ecsa
Non-EO Data: AlS,
Copernicus Copernicus Copernicus Copernicus Third Party Mission Mobile, Mobility,
Sentinel-1 Sentinel-2 Sentinel-3 Sentinel-5p Data OSM, Our World in

Data, Oxford, etc.
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Copernicus Services Data (1/2)

- CAMS - NO2, PM2.5, PM10, O3 & ECMWF R e
* 50 European Cities
* Time Series and Maps

 C3S - Temperature, Humidity, Wind

CTION ON CORONAVIRUS AND EO  wi w L) G- @esa
e = © World, Temperature (CDS) X World, Relative humidity 1000HPA (CDS) X
World, CAMS Air Quality Paris, CAMS Air Quality

X X
CAMS daily averaged PM10 CAMS PM2.5 daily mean analysis
M 2.5 03 No2 “ PM10 03 @ OPEN NOW: RACE Dashboard Challenges 2021! @ OPEN NOW: RACE Dashboard Challenges 2021!
\ Ty — S e i :} Gl
Lmrnan /‘ * 70 Temperature - Climate Data Store Relative humidity 1000HPA - Climate Data Store
#4 + [—— = | g
¥ -1 &0 [ | ) L =
5 NORTHERN 75 :
EUROPEAN SCANDINAVIA SCAN
PLAIN E
GREAT DRITAIN ® ? ICBLARD
1aLAND Qf URAL MOUNTAI
o ToETE
N STERPR L !
ALPS f ; ’ BRITISR pLAIN
= o z ¢ E
i} =¥ CAUCASUS %
PR, \
' PENINSULA " y-s
IBER"™™ 2 ~¥aroLia .
L] I © 2020-12-01 cm%f];{?ggw
. — "1 PENISULA - _
| ATLas MOUNTAINS L) L 49834, 58357 1
LN [ © 2020-12-01 I LN} l © 2020-12-01

https://climate.copernicus.eu/climate-information-support-covid-
19-research

https://atmosphere.copernicus.eu/
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https://atmosphere.copernicus.eu/
https://climate.copernicus.eu/climate-information-support-covid-19-research

Copernicus Services Data (2/2)

Copernicus
Marine Service

«  CMEMS daily interpolated gap-free Level-4 chlorophyll concentration 6

 Mediterranean, Black Sea, Atlantic

N

ESTONIA
0.03 0.1687 0.9487 5.3348 30

chiorophyll a milligramm”*-3 =, |
- < )/

i /‘ﬁ'i X

LATVIA

LITHUANIA

BELARUS

T k o
¥ UNETHERLANDS
g .
- GERMANY
~ BELGIUM

CZECHIA
UKRAINE

SLOVAKIA

Source:
https://marine.copernicus.eu/

o
HUNGARY MOLDOVA

FRANCE

AUSTRIA
SWITZERLAND: P2+ L
AR e A

ROMANIA
CROATIA

SERBIA

KOsovo BULGARIA
»
ALBANIA ”
) ’~ 2 %
PORTUGAL 9

SPAIN &
~GREECE

D

LEBANON!
10.020, 41.607 i
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https://marine.copernicus.eu/
https://marine.copernicus.eu/

Technologies

 Euro Data Cube
SentinelHub API

eoDB a >
g EURO DATA CL:JBEI ‘@

OGC| @ pdthon| | (T

xcube

EOXHub . o SENTINEL é@ GeoDs | | EEEEGHENE JUD.@\’?—”’ % E
- OGC Web Services Jorvevs QRN o || ot e Algomhi?;pps
- Custom APIs made available by industrial [ Access o fullarchives | [ Analysis Ready Data_ | ?
data providers | E ey omundl @ s % E
- Open Source EODASH library developed wc [— . - .
for front-end (O\pgorppjggm %USGS d hd, i o
. Open Layers 9h sINeRGISE BROANN E@X o) gisat ne’r. ® SENTINEL
. Leaflet BT
* Vue.js
12
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Features (1/2)

DATA EXPLORATION

Versatile visualisation options

1990 2006
1991 2007
1992 2008
1993 2009

o e W \ 2D maps / 3D globe views (used
| £ e in the NASA-ESA-JAXA EO
Dashboard)

Custom charts for indicators

Map annotations with vector data
overlays

Multiple map layers
Map comparisons at different times

Tabular data download

O M| O - ] " . .
- - e rmmm i R N Analytics on User defined AOIls

Demo Thursday: Collaborative Storytelling with EO Dashboard, 14:00

Open Earth Forum Area

— I Il O I = = e Bl EE 2= E = Em m ¥l » THE EUROPEAN SPACE AGENCY

i
]

- == 4 |1




Features (2/2)

- « COLLABORATIVE STORYTELLING
Sea Ice Freeboard and v
Thickness from Satellite « Custom-dashboard
Altimet . .
WRESY Add selected indicators to
NASA's ICESat-2 and ATLAS custom view
NASA provides data collected over the Arctic C u sto m ise Iayo ut

Ocean by the Ice, Cloud and land Elevation
Satellite-2 (ICESat-2) that show monthly sea ice

freeboard from 2018 to the present. Seaice C U StO m ise teXt a n d i mageS

Combine with external sources

eavceinthe polar
oceans

Read more about monitoring Sea Ice Freeboard &
Thickness from Satellite Altimetry.

Embed external elements
Support for markdown
Real-time collaboration on
editing
« Deploy as story (available on NASA-
E— . ESA-JAXA EO Dashboard)

14
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Example Insights — Analytics

X World, TROPOMI 502

rrrrrrrr
cccccc

f &

W5 ADD TO CUSTOM DASHEOARD

Volcanic SO2 observed by Sentinel 5p TROPOMI
« Variation of SO2 emissions during the eruption of the
Cumbre Vieja eruption in October 2021

«”  Europe, Crude Oil Storage Index (EU)

r1
La
Site Low [ Site Regular I Site High [ Custer storage utilization

I \Vonthly cluster storage average
High

Low Restrictions High Restrictions

Crude Oil Storage Index — provided by OILX
« Based on Sentinel-1, Sentinel-2, AlS and other dats

« Captures the shortage of crude oil availability in Q1
2022

15
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Example Insights — EO for GDP nowcasting

Accelerate early GDP estimation — Analysis by DESTATIS
Question: What satellite data can be used to calculate products that support early GDP estimates?

Approach: Comparison of satellite-derived measures from RACE with the DESTATIS Production index car

manufacturing
Early indicator of the overall economic development
Data availability Feap
Russelsheim, Finished gou. production: output inventory level . 1001 Results :
" O i 2017-2020 period 2 r =
: 0.60
e 2017 — 2021 period 2> r =
e 0.8
z, _ o Change rate detection analysis:
Forecasting: _
Used RACE indicator and historical data of the 2018-2021 period 2 r =
production index to forecast data for 2021 (blue), and 0.65
compare with actual values
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Future Steps

RACE created context for innovation and demonstrated:

New ways of collaboration and engagement, e.g. with Copernicus Services on use of new technologies,
coordination among 40+ contributors (scientists, industry, Copernicus Services, EC, ESA)

New ways to define EO application with community contributed ideas

Reliability and maturity of European technology, having maximised reuse and efficiently managed
components integration

Effectiveness of product development methodology (Agile)
Open Science — transparent, reproducible, accessible, inclusive

Next steps — building on this experience and model, enhancing Open Science, collaboration and consolidating a
framework for innovation
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https://race.esa.int

Thank you!
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