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Project overview e %64 Eesa

-  Objectives and timeline
- Contributing activities
- Main Features & Demo

" VISIOn and rOadmap Satellite images reveal%wofthe

. D
ocean that is as ricHRERERCONPIEX as

that of land

Read more about following the activity of plants in the acean from space

we @Eesa LKA

- START

<, SHARE ‘

EDC service for ESA | Legal | Privacy eodash v 0 by ERDX. 20
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Objectives & Timeline

First Release June 2020

OBJECTIVE 1.

OBJECTIVE 2.

OBJECTIVE 3.

KEY ACHIEVEMENTS

Rapid release

Demonstrate joint capabilities of NASA-ESA-JAXA to observe COVID-19

environmental and economic impacts from space

Communicate indicators to the general public and decision makers

Engage the wider public via competitions, e.g. EO Dashboard Hackathon,

SpaceApps

EO Indicators

Global Users

Communication

3 months 12 EO missions 146 countries 251 citations
https://eodashboard.org Tri-agency science teams Accessed from all Cited on 251 websites and
released in June 2020 developed indicators regicns and joint participation to CEOS,
using EO data from 12 continents AGU, SpaceApps, etc.
ESA, NASA, JAXA
missions
3
oo llcaC N 4 JE D] D = I 2R —  em i v » THE EUROPEAN SPACE AGENCY


https://eodashboard.org/

Objectives & Timeline

Second major release 2022

OBJECTIVE 1. Communicate tri-agency scientific findings with societal relevance through
storytelling for 7 thematic domains: atmosphere, oceans, biomass,
cryosphere, agriculture, economy, covid-19, using open data

OBJECTIVE 2. Strengthen the links with relevant communities including data science and
related training and education, and enhance participation and awareness

on EO for societal impact

OBJECTIVE 3. Promote Open Science Practices

KEY ACHIEVEMENTS

New Content

25 EO Missions

Expanded EO indicators
covering 7 new domains

Storytelling Training & Education
15 Stories 3 Workshops
Jointly developed Jointly delivered hands-on
stories to communicate  \yorkshops and trainings at
tri-agency scientific major events LPS,

findings IGARSS, FOSS4G, etc.

Research Collaboration on
Glaciers and other ice formations
Researchers and scientists across the glabe are paying daily attention to two

Open Science

Open-Source

Jointly developed open-
source code, notebooks
and tools to exploit tri-
agency data

- IE T I E SIS ST e B b BEOSE IE D= @ mm m [#] - THEEUROPEAN SPACE AGENCY



Objectives & Timeline @/ %64 esa

Ongoing work 2023-2024

OBJECTIVE 1. Strengthen interoperability across ESA, NASA and other agencies’ fkn s N
infrastructures Lt L/ o
Earth Obsérving Dashboard

OBJECTIVE 2. Expand scientific findings supported by joint EO data and communicate via eGgashboardorg
storytelling with advanced visualization _ 2 N /

OBJECTIVE 3. Promote Open Science best practices and engage with the community

KEY ACHIEVEMENTS

Interoperability Storytelling Training & Education = Promote Cooperation
ESA-NASA-OGC 4 new Stories 3 Workshops IAF Award “Space for Climate Protection”
Open Science Released 4 new stories ~ IGARSS Sessions on e

' /
. on Cryosphere. Open Science, FOSS4G
Persistent Biomass and Inland and IGARSS Workshops, |
Water stories are in BiDS 2023, EGU, GEO
Demonstrator development ODOK, etc.
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Contributing Activities

%A‘A esa

= EO Dashboard is supported by the three agencies via several activities
= Each agency contributes with:
EO Data and EO Science
In-kind expertise (scientific analyses, communication)
Infrastructure and technology: NASA’s VEDA, ESA’s Euro Data Cube, Jaxa’s Earth Graphy
= Through the Open Science Persistent Demonstrator ESA and NASA will sponsor pilots to further
open-source development by the community to enhance EO Dashboard visualisation and information
exchange (among other actiivites) > see presentation on Wednesday by OGC to learn how to
participate

veda"\

Visualization Explor n & Data Analysi ‘

Network of Resources
Space Technology

EDC Cﬁ\\) EarD;:of;rath

Sponsorship All about JAXA’s Earth Observations

6
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NASA’s VEDA:
Visualization, Exploration, and Data Analysis

Researchers

Why?

Researchers -

Data Scientists

Interdisciplinary science depends on large amount
of Earth science data and computational

resources

Science Teams .
Decision Makers

Data Producers
Educators

Working with these datasets is non-trivial

Open Source Community Communicators

Big data science requires advanced distributed
computing knowledge

Citizen Scientists

What?

VEDA is an open platform that brings key Earth science datasets next to open source tools for data processing, analysis,
visualization, and exploration in a managed and more accessible computing environment @

7
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Analyze Publish Communicate

EARTHDATA
@\ VEDA Dashboard AREA - Air Quality v oN Welcome Discoveries Datasets Feedback About

T Nitrogen Dioxide v Overview Exploration Usage

e g Finding relevant data products
No2 0} B
= 0 Exploring data to identify interesting features

GARTHOATA
VEDA Dashboard (I3

Datasets

Browse

Nighttime Lights supporting

Environmental Justice
Harmonized Landsat Sentinel- J

Facebook Population Density 2 (Selected Events)

Housing Type and
Household and Disability Score Transportation Score

Blue tarp detections

Minority Status and Language
Score Socioeconomic indicators
Overall Social Vulnerability
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Explore Publish Communicate

- SR e Developing advanced data products and analysis

e ey Carrying out calculations "in place" without the need
to download data

. 5 Dynamically allocating resources for computationally
] A demanding processing

.....

fo fed PUL/2022/ argetire’ )1
o se_ )
A7 1 _ste file_path or afp_str 1ile_path:
o
(ontinve
file_name = file_path,split( 1
fire_id « Tile_name.split( 1
fire_is.0ed(fire_id
file_paths. append (file_path)
fre_igs ~ Uist{fire_ids) # s 1ng

9

9

am — N L 1= 111 D = = Bl ZE 2= — i vl » THE EUROPEAN SPACE AGENCY



= e N 4 J1E=E 1] oD w3 IR

Explore Analyze Communicate

X EARTHDATA

w Biomass Earthdata Dashboard [CEES Welcome Products v  CountryPilots v  About <

Conveniently delivering data through
existing interfaces

Products

Providing automatic access to interactive
visualization capabilities

Point value
ICESat-2 Boreal Biomass 2020: 7 *7

ICESat-2 Boreal 2020 ICESat-2 Boreal Biomass SE:
Max NDVI:

Allowing users to analyze your products
within the environment

CEQ Africa 2017

ICESat-2 Boreal Biom... © @
L —

ICESat-2 Boreal Biom... ©® @
e ——

Max NDVI [oX ¢
G

TSRI [oX ¢

© mapbox

10
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Explore Analyze Publish

EARTHDATA = = e . 2
VEDA Dashboard (523 @ Environmenta... v SEcToN Welcome  Discoveries Datasets Feedback  About

1scavisr - Connecting Disaster Recovery with Environmantal Justice

User friendly data-driven storytelling

Connecting Disaster Recovery
with Environmental Justice

Enrich science and applications narratives with
interactive exploration

Connecting Disaster Recovery with
Environmental Justice: Hurricane Maria

VEDA supports the NASA-ESA-JAXA EO Dashboard

Connecting Disaster Recovery with Environmental
Justice: Hurricane Ida

11
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JAXA’s “Earth-graphy” interconnected with EO Dashboard

through APl and WMS/WMTS

To provide easy access of JAXA’s earth observation data and information

Data provision
flowchart

Standard
Products
(G-portal)

i

Research
Products
(AW3D,
GSMaP,
JASMES etc)

0G/STAC
eneration
System

L((LCLC
e W

0GC WMS/WI\/ITS\

for forest-non-forest, NDVI, etc.

JAXA Earth

Databases

JAXA Earth API for
Python

-_
—

COG/STAC
Database

API

(JavaScript

web Appo

@
—_
(Viewer) -
Eo;’y' General User
, ©
-
| ——— Data scientist
loT [ &
API Device iy
.(Python):—< General User
WS - ©
iy
Google Colab, = ®
etc il
w ) / Platform User

@ JAXA Earth Database

: contains 74 types of JAXA’s EO satellites
data with Cloud Optimized GeoTIFF(COG)
format and metadata by SpatioTemporal
Asset Catalogs(STAC) format named “CEOS
Analysis Ready Data for Land(CARDA4L)”

@) JAXA Earth API (for Python)

:acquires EO data from database directly
: performs remote sensing processes,
statistical processing and imaging

: has an IF function with QGIS

... JavaScript APl is under development

€© JAXA Earth Data Explore

. a web application that allows to check
various satellite data stored in COG/STAC

COG Level-0

Get only

the part of

the data

needed by
API
(reduce
communic
ation cost)

Visualization

Japanese ver.

f 1 *Under development

JAXA EO Dashboard

e database

o 4 @ cos

EO Dashboard

=

https.//data.earth.jaxa.jp/app/explorer/



Global PALSAR-2 FNF using OGC WMS/WMTS through

EO dashboard or QGIS

|
WELCOME  ABOUT siomass w»  Eesa A4xA ! — EARTH OBSERVING DASHBOARD > WELCOME  ABOUT siomass - @Eesa LA |
|
World, Forest/non-forest map PALSAR2
Em=ma
E

W
112.335,3586 |1

857
112863, 3576 | i

Comparison of Forest/Non-Forest area 201 7 A 2020 20 17 2020
between 2017 and 2020 e Y |

v

Identify the extent of deformation

Preview @



Euro Data Cube esa

Furo Data Cube e
S e rvi C e S Data Access Processing Capabilities Collaborate & Sell

Conveniently access global archives Manage your own computation and Share your data and algorithm with the
of analysis-ready Earth Observation storage environment. Take advantage community and customers on the EDC
data from all the major providers in of data cube technology or batch Marketplace

one place processing capabilities for resource-

intense use cases

Euro Data Cube in a nutshell
IS a combination of several services:

Earth Observation
Information Factory

+ one-stop-shop for EO - you can find all important EO
and derived data products at one place
- analyse an event or phenomena from different perspectives
- provision of multiple data sources
- compare and correlate several variables at the same time
+ customize your data pipeline
- try it out for free
+ kick-start your Earth Observation Application!

Global Archives of Analysis Ready Data

Open satellite missions - Sentinel, Landsat, MODIS, etc.
Commercial VHR datasets - PlanetScope, Pléiades, SPOT, etc.
Earth System Data Cube
ESA and Copernicus Climate Change Initiative
User contributed content
Data fusion in order to combine various datasets

https://eurodatacube.com
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Network of Resources esa

NoR Portfolio https://nor-discover.cloudeo.group/

ESA Sponsorship:

Any user can apply for ESA Sponsoring of cloud resources for research, pre-commercial, development
and demonstration activities that do not generate revenue

3 steps:
« Browse the NoR Discovery Portal and select provider

* Use the Wizzard to calculate the price
* Fillin the ESA sponsoring and send to nor-sponsorship-requests@esa.int

The NoR will provide successful applicants with a voucher for the selected services, allowing free-at-point-
of-use consumption for research

Get in touch if you are interested to become a provider of services on the NoR

15
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https://nor-discover.cloudeo.group/
mailto:nor-sponsorship-requests@esa.int

Network of Resources esa

C & map.nor-discover.org a th w ¥ 0O @ :

ANoR

Welcome to the NoR map!

Apply filters to search projects funded by ESA NoR.
Click the NoR icons to get more detailed
information.

Filter Canad

by Country

Select Country e

by Categories
B Agriculture W Coastal M Forestry °

B Geohazard W Glacier M Hydrology @ @

Kazakhstar @

B Ocean W Polar ® Urban China

B Miscellaneous o

by Date of sponsorship approval

i Afghanistan e
Morocco q ran
e Algeria by k e 9
from to Mexicc e Saudi Arabia a e ; i
dd/mm/yyyy dd/mm/yyyy B o CL - Omar lia pibsdtee @

Found 321 Projects* Chad

- ‘ Suda .
*Please be aware that information is updated on a @ Caales thiop!

reguiar basis. Not all projects are implemented in the
library yet. @ @

Ifyou miss information on your project, please contact
us through the homepage. Ecuadol

If you want to contribute, please visit our homepage Tanz Jak Papua New
for further instructions. @ @ Guinea

An ESA initiative Angol o @

® - -

A

1000 km

© Mapbox © OpenStreetMap Improve this map
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i
|
|
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https://nor-discover.cloudeo.group/
mailto:nor-sponsorship-requests@esa.int

Vision and Roadmap

e )%964 Lesa

Foster Open Data
Science

E

R

Europe: Moving trucks on highways
~ 0 5 20 50

Monthly average count of trucks ) .
& User defined area of interest

& Europe: Moving trucks on highways

 Development of open access
i‘.‘ 1
~ oo
for dat ientist
resources 10r data scientists
to work with the EO data they
3 DOWNLOAD sV
d . N E : D h b d 25 ADD TO CUSTOM DASHBOARD
Regional motorway truck traffic
. - Detection of moving trucks on motorways in the EU.
* Improve discoverabilit By
) :3 ‘ Apl & Community Contributed Indicator
-
" 3
4
S I A‘ ; This indicator is contributed by the communnity. It was developed in the context of the
- - of the ESA COVID-19 Custom Script Contest by Henrik Fisser Uulius-Maximilians-
University Wiirzburg, Germany). The solution, titled ‘Truck Detection — Sensing Trade
from Space’ uses data from the Copernicus Sentinel-2 satellite.[1].
- EODASH-VEDA
Y
X
. - % )
interoperability (e.g., common ™ =
\
- =y Y = supvrer
] BT
d ata fo rl I I at a n d A P I ) /' Truck traffic as an economic indicator
Transportation on roads is by far the most important mode of cargo logistics in Europe.
¢ 0| @ a2 The amount of roaming trucks may indicate how the economy of a country is
. . v performing. Germany for instance uses truck counts from toll statistics as a short-term
° E O D AS H con t i b u to rs ui d e Nl P i i e BN VAN SSREISS ey s WaOoR piRBen
! ¢y | attempted at relatively coarse resolution, but a new detection approach now fadiitates
- extracting moving trucks from Sentinel-2 imagery.
#.  Ozone mag p PM10 map PM2S us i
Europe (CAMS) Europe (CAMS) Europe (CAMS) "B | The truck indicator shows if there has been an unnormal low or high number of trucks
resources (en | ' '
eodash vi.0 by EAX | 29 FEEDBACK
— _— = I | L] E— . N LA
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EO Dashboard Demo esa

« Storytelling

+ EXPLORE DATASETS Earth Observing Dashboard
« Custom Dashboard wi @esa xa

Global environmental changes observed by NASA, ESA, and JAXA

Thematic Areas A

ATMOSPHERE

BIOMASS
OCEANS
CR) 'HERE
& egal | Privac

eodash v4.0 by E@X  2) FEEDBACK
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NASA-ESA-JAXA
EO Dashboard Team

https://eodashboard.org


https://eodashboard.org/

