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Observing Global Changes with Satellites

* International Cooperation on EO Dashboard between
ESA, NASA and JAXA

- @LPS22:

Agora NASA-ESA-JAXA Cooperation on EO
Dashboard

Demo at the Open Earth Forum

Demonstrate joint capabilities of NASA-ESA-JAXA to observe global environmental changes,
communicate findings through storytelling for the general public, promote Open Science and

engage the community through collaborative features and technology
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Open Science for Society

* Open for everyone: decision makers, scientists, EO & data science, students,
general public

» Accessible for everyone: storytelling
« Engaging the community: create a challenge, provide a playground

How to use EO data from NASA, ESA, JAXA to reproduce the
indicators on EO Dashboard, or produce entirely new indicators? En

- Open Ingredients: ﬂﬂsﬂﬂﬂﬂﬁﬂ
Content W

Data
Workflows > 4300 participants
Technology 132 countries
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1. Create Meaningful Content

e

Sea Ice Freeboard and
Thickness from Satellite
Altimetry

<>

NASA's ICESat-2 and ATLAS

NASA provides data collected over the Arctic ° Gu ided by Science Teams

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

freeboard from 2018 to the present. Sea ice ¢ EXPIOiting curated datasets and prOdUCtS

« Using well described workflows and algorithms

gaiceinthe polar
oceans

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

- Implemented and scaled on EO Platforms

 Made accessible through tutorials
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2. Provide Access to Data & Compute

* Provide preconfigured hosted workspaces

EURO DATA CUBE @ ABouT [§ DOCUMENTATION @ SUPPORT ™ MARKETPLACE @@ BROWSER [ BLOG 2

* + a collection of Jupyter Notebooks

s EDC EOxHub Workspace * To reproduce sample scientific workflows
entirely or partially:

[ E— by EOX

8 sesoue € e Actions * Accessing data located in distributed
EDC EOxHub Workspace systems

EDC EOxHub Workspaces offer a managed JupyterLab instance with curated base images ready

to kick off your EO workloads. Tags ® AnalySi ng data

The offering provides

ass Processin
» different flavors!" of computational resources, b G e n e rate i n d i Cato rS

« a network file system!?! for persistent data storage and

» a high-speed network connection(®! Provider

to run your installed Jupyter Notebooks and your deployed Applications. £0X [ ° An d expa nd With Own d ata ( BYO D)

All single user subscription plans support headless notebook execution within the limits of the

Support * Provide guidance to scale up and integrate
| into the dashboard (BYOA)
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Euro Data Cube

Data Sources

MAXAR (opernicus (pinet
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Euro Data Cube

l Cloud Providers

CREODIAS  gmundi  gobloo ‘ONDA 8WS

?

Data Sources

MESAR lemme (ore  Cossl
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Euro Data Cube

Share & Sell

Share & sell algorithms, data
and apps

—

EURO DATA CUBE

—_

Data services

Analysis ready datacubes
Vector data service

Processing services
Cloud based JupyterLab instances
On the fly & batch processing

Compute & Storage envrionment

jupyter
~
:IEMARKETPLACE £ i @9{, E'E‘E*El'r:ildm %@ fiv’sentinel! *EOXHUD @ONDEMAND
i Cloud Providers I
- ' aws
CREODIAS  gmundi  sobloo  ‘ONDA
.' Data Sources
| M.A§..AR (opemicus (@’”e* @e%
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Euro Data Cube

Bring your own data
Bring your own algorithms

Share & Sell

Share & sell algorithms, data
and apps

—
EDC| MARKETPLACE

[

CRGODIAS
J O e

[0 ¢ & o—
" |
Sl OGC EDC|Browser
Making locatlon caunt L

R

Processing services

—

EURO DATA CUBE

—_

Data services

Analysié ready datacubes Cloud based JupyterLab instances

Vector data service On the fly & batch processing

Compute & Storage envrionment

o —
jupyter
H hith 2 y
eoc] eeovs () sentinelind 4 {)senineris S EOxHuD  Eoc] onwano
Cloud Providers
omundi  sobloo ‘ONDA  9WS

f

Data Sources

MAXAR (opericus

ictoctains (@’"?t Eesa
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Available Open Data

< Epc| EDC Browser
so

EDC Data ©on demand data

https://collections.eurodatacube.com & https://browser.eurodatacube.com

Public Commercial

Euro Data Cube Public Collections EURO nmc@

Sentinel

About ALOS-2 PALSAR-2 ScanSAR Reference Rice Paddy

Field Map
This registry exists to help people discover and share collections that

are available via Euro Data Cube dashboard hackathon rice paddy

See all usage examples for collections listed in this registry tagged sentine) hob

with dashboard hackathon.
ESA WorldCover
Search collections (currently 10 matching datasets)

Global Human Sett GHS-BUILT-S2

Global Surface Water

You are currently viewing a subset of data tagged with dashboard
hackathon.

This collection contains reference rice paddy field maps derived from ALOS-2
Add to this registry ScanSAR geometrically corrected (orthorectified) data in selected AOIs between
2019 and 2020 for NASA/ESA/JAXA EODashboard Hackathon. 1IODIS MCDA3A4.006
The reference map is described in the digital code as 255: rice paddy field, 0: Population_density

If you want to add a collection or example of how to use a collection
to this registry, please follow the instructions on the Euro Data Cube
others

Public Collections GitHub repository.

Details —

Unless specifically stated in the applicable collection's
documentation, collections available through the Euro Data Cube

Public Collections are not provided and maintained by Euro Data ALOS-2 PALSAR-2 ScanSAR for Agriculture
Cube. Collections are provided and maintained by a variety of third

dashboard hackath JAXA dat SAR tinel hub
parties under a variety of licenses. Please check collection licenses - m -

and related documentation to determine if a collection may be used

Landsat

for your application.

Copemicus services
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https://collections.eurodatacube.com
https://browser.eurodatacube.com

Recap - EDC Platform

Leverage the power of existing EO specific
e API services like Sentinel Hub, GeoDB
and
e Large-scale processing environments
like Sentinel Hub Batch, xcube-gen
Processing
for your EO enabled workflows.
Use the EOxHub Workspace offering with its

for interactive exploitation using JupyterLab
as well as headless invocation via its WPS 2.0
based API.

2%@ EO>.<Hub

Jupyter

( ) sentinel

DC| GEODB ‘
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EDC Dashboard

EURO DATA CUBE

BS  Dashboard

My Workspace

EDC Euro Data Cube ~

About © EOxHub - Promotional Plan

d through

2022-06-15
Documentation

Support Usage

Browser

o
B
)
¥y  Marketplace
®
E

Blo ; - ; ;
’ Storage Memory CPL Network Traffic

:‘r) My Contributions - SME of 56E urren ast | 8 of UrTe tr G)

c Settings ~

e HISTORY
B siling

Deployed Apps

—_—
“L”E')' JupyterLab access URL: https://edc-jupyter.hub.eox.at &4 e

My data products (+

My API service subscriptions (+

EDC EDC Sentmel I-iub FreeTrtal @
EDC ED.C‘tlie‘oDB FreeTrl‘aI
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EDC EOxHub Workspace

_ EDC| EOXHUB
https://eurodatacube.com/marketplace/infra/edc eoxhub Wo_rkspace .

: File Edit View Run Kernel Diagram Tabs Settings Help

Q
o ./ IE] Notebook
. Name - Last Modified
estimate_costs.ipynb a day ago ﬂ
* o W] notebook.ipynb a day ago

EDC 2022.02
Python3
File Edit View Run Kernel Diagram Tabs Settings Help

c & Launcher
Notebook
Last Modified

o [W] estimate_costs.ipynb a day ago

 [W notebook.ipynb a day ago

Dashboard

£oq] Euro Data Cube & My Workspace

© Avou © EOxHub - Promotional Plan
e EDC 2022.02
B Documentation N (Python3)
@  support
v Other
¥ Marketplace
®
E

Browser

L]
Blog ) . Aa
) MyContributions 7 ) ) Terminal Diagram Markdown File Python File Show

@ " U Contextual
L Setiings ~ ®

O  Account ')

o HISTORY
F siling

neaoME camaron
Deployed Apps
- eurodatacube eurodatacube

J@-' JupyterLab access URL: https://edc-jupyter.hub eox.at
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https://eurodatacube.com/marketplace/infra/edc_eoxhub_workspace

EDC EOxHub Workspace

App/Service register Platform API request App/Service

Developer ) ﬁ — Consumer
H H

- E - |
i license license i

— o 1~

e Service Catalog
e Workspace Management
e Workload Provisioning

Management — » Headless Execution — Infrastructure

Code Cloud

e Curated Environments

N App/ publish et e deploy N App/
& i e Accounting & -
Service Service
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Collaborative Indicator Development

Enabling ad-hoc teams
Curated list of sample notebooks
Dedicated tutorial notebooks for hackathons
Community contributed notebooks
Automatic testing with base images and updates
EDC EOxHub Workspace for Indicator
Experimentation
Upscaling

Submit your notebook

: File Edit View Run Kernel Diagram Tabs Settings Help

= : o

i/

Name -

Last Modified

B . L] RACE_Challenge RE... seconds ago

[4 Launcher X == RACE Challenge 3 X MWRA
eoc] EOxHub
==a
RACE Challenge RACE Challenge eurodatacube

3 3

e . My Contributions

For help on how to contribute your notebook and add it to the marketplace, and to make sure your contribution is accepted during our review proces:
ially th guideline:

New Jupyter Notebook Contribution

s, check out the the notebook contribution

[ 8y clicking "save contribution”, | agree to the contribution terms of service

B SAVE CONTRIBUTION

O
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eodash

Integrate upscaled indicators

Open Source software project https://github.com/eurodatacube/eodash

O Product Team Enterprise Explore Marketplace Pricing Sign in ‘.Sign up'

A eurodatacube /eodash ru L) Notifications = % Fork 31

¢> Code () Issues 54 11 Pull requests 7 (& Actions [ Projects 1 @ Security [~ Insights

P staging ~ P 27 branches © 3 tags Go to file m About
Software behind the RACE
“ lubojr feat: change time aggregation of SO2-N1 to daily o b83 2 days ago {® 4,332 commits dashboard by ESA and the European
Commission (https://race.esa.int) as
-github feat: updated replace for secre adapt to new auth aproach 12 days well as the Earth Observing
app feat: change time aggregation of SO2-N1 to daily 2 days Dashboard by NASA, ESA, and JAXA
eodashboard.org)
[ .dockerignore nit ommit 2 years
& race.esa.int
[ .gitmodules removed eodash-data submodule 9 months ag
0 Readme
@ Contributors.md Update Contributors.md 1d s MIT license
[ LICENSE Initial commit 2 years ago

[ README.md add DOI patch 12 days ago

:= README.md

Releases 3

Welcome to eodash

> Release v3.0 | Latest

12 days ago

DOl 10.5281/2en0do.6547059 + 2 relea

eodash is the software powering https://race.esa.int as well as httj

dashboard.org
Contributors 16
&°9%92
The Earth Observing Dashboard combines the resources, technical knowledge and expertise of three e - l’)

L‘“

partner agencies ESA, JAXA, and NASA to strengthen our global understanding of the environmental
and economic effects of the COVID-19 pandemic.

sid Action coronavirus Earth observation dast

The Rz ard presents the results of the Joint cooperation
between ESA and the Eurcpean Commission on Covid 19 and EO

+ 5 contributors

Y7 Star 48
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https://github.com/eurodatacube/eodash

Headless Execution

Continuously update data of integrated indicators

https://eurodatacube.com/documentation/headless-notebook-execution

EURO DATA CUBE |

BS Dashboard

Deploying sample applications

Trigger asynchronous execution

eoc| Euro Data Cube A~ Developing your own applications
The WPS job execution must be triggered via APl call, containing
O Avow Calculating NDVI (and much _ .
more) locally « the notebook filename (relative to user workspace root) and
. Documentation r ..
« all input parameters encoded in json
GIS Euro Data Plugin
@ support QGIS Euro Data Cube Plug
] curl --verbose \
& Marketplace USE custom conda environments --request POST 'https://<EDC WPS ENDPOINT>/processes/execute-notebook, ) 1S YI € ute=True' \
as jupyter kernels - -header 'Content-Type: application/json’ \
@ Browser --data-raw '{"inputs":[
ESA funded resources via NoR {
E Blog 'id": "notebook",
. Credentials Handling on Euro ‘value”: "project/nb.ipynb"
{_f) My Contributions Data Cube },
£ setiings ~ Notebook execution via 0GC - LTSRN
Process APl / WPS 2.0 S
e Account days":
= Biling Checking-out "data on demand" —
# EDC BROWSER 17
] | 1 | — :E | — [ 1| ] N LA | | | ]
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https://eurodatacube.com/documentation/headless-notebook-execution

Contribute Indicator to Open Data

Register Bring Your Own Data

Publish at https://github.com/eurodatacube/public-collections

O Product Team Enterprise Explore Marketplace Pricing Search Signin | Sign up.

| eurodatacube / public-collections Pubiic £\ Notifications % Fork 8 fr star 6

<> Code (%) Issues 1 I Pullrequests 5 () Actions [ Projects [0 Wiki (@ Security |~ Insights

¥ main - ¥ 26 branches © 0tags Go to file m About

Containing meta-data about the

P dthiex Merge pull request #189 from Dorothyrono/main  « « 1fa7d467 29 days ago X 963 commits data collections available within
Euro Data Cube, both core ones as
husky added husky for pre commit test 7 months ago well as the ones provided by users
_build Imp formatting 3 months ago & collections.eurodatacube.com/
collections e collection ids and endpoint 2 months ago O Readme
M .gitignore Add tmp and output to .gitignore, missing metadata. 8 months ago &2 Apache-2.0 license
17 6 stars
M CONTRIBUTING.md bette ra f endpoint des on in CONTRIBUTING 3 months ago
& 4 watching
@ LICENSE Initial import 14 months ago ¥ 8 forks
M README.md Update README.md 13 months ago
[ buildspec.yml Output dir is being dele ust ensure the file will... 9 months ago o
@ gulpfilejs cleanup 6 months ago i batas bk
[1 package-lock.json add script to test stac validity 4 months ago
[ package json b sources before tests 4 months ago
[ stac-json.testjs 6 months ago 9
<
‘= README.md
- -
Euro Data Cube Public Collections
: . Languages
A repository of publicly available collections that are available for access through Euro Data Cube.
" " =4
Note that collections in this registry are available via Euro Data Cube, but owned and maintained by v B
2 3 avascrip
different providers. : =
Handlebars 25.9% ® C559.9% 18

i
]
]
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https://github.com/eurodatacube/public-collections

Share Indicator Algorithm

Bring Your Own Algorithm https://eurodatacube.com/documentation/offer_algorithms_for _on_demand_data_generation

= EURDBATAC@ a

53 Deshboard

Eoc] Euro Data Cube MARKETPLACE > DATAPRODUCTS
Available as Insights On Demand on EDC marketplace E e S ovonume M990 Demang

Browser B ReADME

https://eurodatacube.com/marketplace/data-products/on-demand

Actions

Blog

]
9
& Morktplace
®
E
D

@ My Contrbutions Insights On Demand
0 settings ~ € NEED CREDITS?
QAo Description
. Tags
B Biling This collection of algorithms allows to generate insights derived from EO data products on a pay-per-use

basis, customizable based on individual user needs.

Support reproducible science

« toselect your desired input parameters (like AOI, TOL,..),

EOData  On-Demand

Provider
+ o get a cost estimate for algorithm execution based on your individually selected input parameters,
« to execute the algorithm with your custom input parameters spending your credits,
« to receive results applicable for further use in your specific problem domain
Algorithms Support

‘ EURO DATA CUBE CONSORTIUM (%

¥
5 '¢§

Sentinel-1 GRD EOxCloudless Operational Sentinel-
CARDAL Processing Sentinel-2 10m Global 3 snow and ice
Cloudless Mosaic products (SICE)
o
® setect l6) seiect

Truck Detection Maximum Chlorophyll
Index (MCI)

6} setect
Q 19
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https://eurodatacube.com/documentation/offer_algorithms_for_on_demand_data_generation
https://eurodatacube.com/marketplace/data-products/on-demand

Summary

RAPID ACTION ON CORONAVIRUS AND EQ  wetcoMe  asout GET OUR NEWSLETTER Dk

Frankfurt, Airports: airplanes traffic
Changes in Airports traffic (flying planes)

e Support Open and Reproducible Science approach

instrument design of Sentinel-2 satelii kes them observe the earth's surface at different times in each

High Rest spectral band. As the ground serves as a reference to merging bands, the resulting multispectral images (MSI) present inter-band

measurement displacements due to parallax for objects at high altitudes and high-speed movement for objects at any elevation

e Powered by Jupyter Notebooks T |
e Indicator experimentation, upscaling, and integration -..
in dashboard R S S
EO Dashboard Hackathon
RACE Challenges
e Enabling ad-hoc teams and community engagement
e On top of readily available indicator data and EO data

Figure 2. Sentinek-2 images present a displacement in the location of flying airplanes across different speciral bands. This pattern
can be explored for detection and counting purposes.

We take advantage of the advances driven by deep learning algorithms - bio-inspired neural networks hat lear representations
with multiple abstraction levels and discover intricate patterns in massive data - to devise an automatic airplane detector. As we
are only interested in counting airplanes, information like airplane size, speed and orientation are not felevant 1o us. So we can
simply classify each pixel of the image as being the center of a flying airplane (green dot in Figure 2(c)) or not, which is more than
enough to accomplish our task. With this setup, ou detection problem can be seen as a segmentation problem, and we can use a
Fully- Convolutional Network (EGN),to carry it out.

Results & validation

Our automatic detector returns about 18 false detections per month for all 30 airports, |.e., less than one false detection per
alrport per month on average. We used the Opensky. Network to obtain a reference value for the number of airplanes In each

RAPID ACTION ON CORONAVIRUS AND EO  wetcome  asour GET OUR NEWSLETTER E_’. |Goane @esa

PRIMARY ROADS User defined area of interest

2000

e Providing EODASH as an Open Science and
educational resource b , S
https://eodashboard.org iy e
https://race.esa.int A

1800

# nowniono csv 400 T0 CusTOM DASHBOARD

Regional motorway truck traffic

prepared by Henrik Fisser within the upscaling part of the EuroDataGube COVID19 Custom Script Gontest,

This indicator is based on the detection of moving trucks on motorways in the EU. The detection uses data from the Copernicus
Sentinel-2 satellite.

@ 26763, 51918 |

ADD TO CUSTOM DASHBOARD

I mscamar # cowmons csv i
Truck traffic as an economic indicator

yE@x SR
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https://eodashboard.org
https://race.esa.int

Thank you!
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