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What do we mean by Earth Action?

Vision Statement

To craft world-class Earth observation
capabilities and information products
for informed decisions and actions that best
respond to today's challenges of understanding

and sustainably managing our Earth environment.
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Earth ffiénEe in Action
for Tomorrow's World

Earth Observation Science Strategy
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What is the role of Innovation in Earth Action ? Eesa

STRATEGIC OBJECTIVE 1: To pursue excellent, innovative, inspirational and impactful frontier science as a
primary driver of innovation in EO Programmes and activities.
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Science as fundament — why make it Open? Eesa

STRATEGIC OBJECTIVE 5 : To ensure the EO user community takes full advantage of the scientific opportunities offered by
the existing data (including archived and long-heritage) and new missions that will be launched in the 2026-2031
timeframe, to advance understanding of Earth system and maximise scientific return.

& |
|Il!‘/d}“

sentinel-1

i

—um O e I 25 S0 K1 —= = om i ¥ » THE EUROPEAN SPACE AGENCY

- =T 4]l



EARTH OBSERVATION ¢ Cesa
o OPEN SCIENCE AND INNOVATION + -

Open Data — pam

Input and output scientific project data

-community — Community

Open Competitions, Citizen science, new
business models, open innovation

x Open-Source code CODE

Code developed in Earth Science Projects

— PRACTICE — Open Science Practice

Shared best practice across ESA-funded L X
Science and Innovation activities

Linked and executable

—— LINKED — — EDUCATION — i ]
code & data Opep Science E@ucatlon
Data & code used and produced in E‘cjilé;actem:n?jngpbe%sgg&?:;lces for Open
scientific projects
Open Access — access — | — rar — Reproducible on Platforms

End-to-end open access Workflows and

End-to-end Reproducible Workflows on
) Documentation

various infrastructures



Protecting ocean biodiversity with satellite data

A study, recently published in the Marine Pollution Bulletin, shows that it's possible to safeguard
30 % of the Atlantic Ocean'’s high-seas biodiversity, without severely disrupting fishing or
shipping routes, by harnessing satellite data to define “seascapes” and redirect marine traffic.
Using bio-optical information from ESA's Envisat, Copernicus Sentinel-3, alongside NASA's Aqua,
OrbView-2 and NOAA-20 satellites, ...
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Ice Shelf

Dotson
Ice Shelf

Antarctic glacier caught stealing ice from
neighbour

In a surprising discovery, scientists have observed a glacier in West Antarctica rapidly diverting
ice from its neighboring glacier, a phenomenon dubbed “ice piracy.” This significant shift,
previously believed to occur over millennia, has occurred in less than two decades. The study,
led by researchers from the University of Leeds and published in The Cryosphere, ...

EarthCODE = Earth Science Collaborative Open Development Environment
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85 new subglacial lakes detected below
Antarctica

Using over a decade of data from ESA's CryoSat satellite, scientists have identified 85 previously
unknown active subglacial lakes beneath Antarctica, bringing the total to 231. These lakes,
hidden several kilometres below the surface, periodically fill and drain—movements detected
through subtle ice surface height changes measured by CryoSat's radar altimeter. The discovery
also adds 12...
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Revealed: ¢ er two dec

Watch later

Glacier melt intensifying freshwater loss and
accelerating sea-level rise

A study published today in Nature reports the results of the Glacier Mass Balance
Intercomparison Exercise (GlaMBIE) project. It provides the most comprehensive comparison of
glacier mass loss estimates to date, integrating multiple satellite and in situ observational
techniques, including glaciological measurements, satellite-derived digital elevation model (DEM)
differencing, altimetry and gravimetry measurements. By systematically assessing ...
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Watch later | Share

Greenland subglacial flood bursts through ice
sheet surface

JULY 31, 202

A new study published in Nature Geoscience reports the first documented case of a subglacial
lake draining explosively through Greenland's ice sheet, blasting a roughly 2km?area and cutting
a 85m-deep crater in July-August 2014. The researchers estimate the event released about 90
billion litres of meltwater bursting upward through nearly85-90m of ice. The flood ...

Understanding the long-term impact of
earthquakes on slopes

EPTEMBER 2

When the ground trembles during a powerful earthquake, the danger doesn't end once the
shaking stops. Hidden threats like landslides and floods often emerge later, putting lives and
infrastructure at risk weeks, months, or even years after the main event.  The knowledge gap
Collapsed buildings and fast-moving landslides make headlines, but earthquakes destabilise ...

Eesa

ESA-funded EO science studies
resulted in

450+ Scientific Papers
published in the past 3 years only
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How does EarthCODE implement the vision? Eesa
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National Integrated cloud-based environments with rich data
Platforms collections, scalable computing and Al-ready
/ infras.
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v Other Support to transform the data into cloud-optimized
Space formats, and FAIR-ify data and workflows
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Products with STAC compliant metadata
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How does EarthCODE implement the vision? Eesa
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Workflows discoverable in the Open Science Catalogue,

National :
@ . Platforms and executable on host & compatible platforms
/ infras.
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Other Persistent storage with effective data access
Space mechanisms
Agencies
infras. @ Sponsored access to cloud computing platforms

@ FAIR Data & workflow engineering support for science teams
@ Persistent publication + DOI on Open Science Catalogue.

@ Long-term storage & preservation in ESA-managed repository.
‘@ A hub to share and discover open data & reproducible methods.

‘@ Visualisation tools for exploration & dissemination of results.
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How does EarthCODE implement the vision?

DOCUMENTATION

EarthCODE Documentation Q Search  cwlk

Welcome to EarthCODE's Gesa

User Documentation

Learn how to publish, access, integrate, and reuse
EarthCODE's data and workflows to advance open
science.

Community and Collaboration

=
=
Computational Research
Datasets

Learn about advanced

computational tools for Earth Seaaotiacee s BIL RS

system science in collaborative high-quality Earth observation

FESEErT E T T TE TS datasets for scientific analysis and

discovery.

S il

Workflows Community

Learn more about interacting with
EarthCODE's community, dedicated
to FAIR Open Science and

Learn how to find, publish, and re-
use FAIR workflows to enhance

reproducibility and cellaboration
sustainable innovation

https://esa-earthcode.github.io/documentation/

Search

CtiK

Getting started with EarthCODE

EarthCODE (Earth Science Collaborative Open Development Environment) provides the tools to

create, find, and collaborate on Earth Observation experiments.

e

. You can access data, and develop your workflows,

run your experiments on integrated EO platforms with

Network of Resources (NoR) sponsored compute.

. You can store results in the ESA Project Results

repository (PRR).

. You can explore state-of-the-art data, workflows, and

projects on the Open Science Catalog. You can also
publish your own data, workflows, and project
information to it.

You can engage the EarthCODE and broader EO
community via the EarthCODE Forum

Eesa

Cesa

Doing Open Science shouldn't be hard, and EarthCODE makes it easy!

Welcome to EarthCODE!

Whether you are a scientist, a member of a research project, a developer or simply someone

interested in using EarthCODE, this guide will help you get started.

https://esa-earthcode.github.io/tutorials/
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https://esa-earthcode.github.io/documentation/
https://esa-earthcode.github.io/documentation/
https://esa-earthcode.github.io/documentation/
https://esa-earthcode.github.io/tutorials/
https://esa-earthcode.github.io/tutorials/
https://esa-earthcode.github.io/tutorials/

It’s all about Federation,

EURO DATA CUBE

Euro Data Cube

One-stop-shop for browsing, analysis
and processing of EO data, from
source up to the final product. A
combination of several services:
harness the power of the data cube,
access and analyse all the most
important Earth Observation data in
one application

-
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ACCESS —

6 PANG=O

Pangeo

Pangeo is first and foremost a
community promoting open,
reproducible, and scalable science.
This community provides

polar
M tep

Polar TEP

The Polar Thematic Exploitation
Platform (Polar TEP) provides a
complete working environment where
users can access algorithms and data
remotely, obtain computing resources
and tools that they might not otherwise
have, and avoid the need to download
and manage large volumes of data.
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cocaLC

CoCalc

Real-time collaboration for Jupyter
Notebooks, Linux Terminals, LaTeX,
VS Code, R IDE, and more, all in one
place. Commercial Alternative to

PLATFORM

DeepESDL

Virtual laboratory providing data, tools,

and computational resources to
efficiently implement comprehensive
processing workflows for Earth
System data
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PLATFORM

Insula

The Insula platform acts as a central
hub, transforming complex data into
meaningful, actionable insights.

CDSE
PLATFORM

CDSE OpenEO

Standardised interfaces for easy
access and processing of Earth
observation data. With its versatile
tools, you can effortlessly create new
workflows or integrate them into
existing ones. Discover how to
unleash the full potential of Earth
observation data with minimal code
and maximum efficiency.

an

ACCESS -

geohazards

Geohazards TEP

The Geohazards Exploitation Platform
(GEP) is a cloud-based Earth
Observation platform tailored for
geohazard monitoring, terrain motion
analysis, and critical infrastructure

Interoperability, Standards

EO Cloud Platforms need to talk to each-other and with
the EarthCODE Portal,

Projects need to publish their heterogenous datasets and
workflows in a harmonized way,

Users need to deal with EarthCODE data in the same way,
regardless where originates from,

Platforms need to be able to execute workflows that did
not originate on them,

Applications need to be able to consume EarthCODE data.

’xarray I dask JUF;@le | r@ STAC

OGC
oo 1955
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-open

Xcube

Eesa

documentation, develops and JupyterHub
maintains software, and deploys assessment. Operated by Terradue
computing infrastructure to make and funded by the European Space Zar r
scientific research and programming Agency, GEP hosts a wide range of
easier processing services that empower
users to transform EO data into % . .
actionable insights for science, Te nso r FIOW PyTO rC ® o0
operations, and disaster response. J u a
ACCESS — ACCESS — ACCESS — ACCESS — pgthon
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openscapes
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Reproducibility = trust + sustainability

® Continuity of observations
‘® Continuity of methods (FAIR, long-term availability of the execution environments, with access to the data collections)
@ Best Practice in implementing FAIR & Open in the scientific process

12
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EarthCODE Services (upcoming) Eesa

1. Data & Workflow Engineering service 2> FAIR-
ify geophysical data products and scientific
workflows - publication-ready state

2. Data Update Service - ensure a scientific
production pipeline for geophysical products to
offer long time series for the community -
“curated data collections”

EarthCODE Offered by the integrated platforms

Earth Science Collaborative Open
Development Environment
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ESA Polar Science Cluster Antarctic Data Collection

https://s3.waw4-1.cloudferr¢

 Bedrock
* |ce shelf
* Groundli
« Subglac
« Supragl:

*https://s3.waw4-1.cloudfer

* J|ceTem
*https://s3.waw4-1.cloudfen
« Surface

*hitps://s3.waw4-1.cloudfen
« Calving

*https://s3.waw4-1.cloudfen
* IceVelo

import xarray a
ds = xr.open_za
ds

import xarray as

cube_paths
"hit

> Base Layers

= L AANTEIAAAA P ‘ o ' 1 ‘ g e '

Home Dashboard  Stories &

Antarctica InSync Dashboard

Select indicator ® v Description

This data set contains a bed topography/bathymetry map of Antarctica deduced

80 80 by subtracting the ice thickness from the surface elevation taken from the
Reference Elevation Model of Antarctica (REMA). Ice thickness is derived via mass
Opacity conservation, streamline diffusion, and other methods. Ice thicknesss and ice
surface elevations are reported in ice equivalent (heights above mean sea level
1 using the EIGEN-6C4 geoid) to account for firn air content. Additional parameters
include errors in the ice thicknesses/bed estimates; the firn correction parameter;
Ice surface elevation = ) geoid height difference from the WGS84 ellipsoid; and an ice/ocean/land mask. A
source map is also provided that shows where each method was applied
Config

v Assets 2

4000.0 5000.C

[Z Original Data Source | ESA Open Science Catalog

0 5000

-2 MEaSUREs BedMachine Antarctica, Version 3 | National Snow and Ice Data
0 @ 5000 24

Center

Opacity

@ Ice thickness - ©

Config

Ice thickness [m]

0.0

1000.0

2000.0 3000.0

4000.0 5000.C

Opacity

— 2025-01-01 -
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https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/antarctica-combined.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/antarctica-combined.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/antarctica-combined.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/antarctica-combined.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/antarctica-combined.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icetemp.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icetemp.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icetemp.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icetemp.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/sec.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/sec.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/sec.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/sec.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icemask_composite.zarr/
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icemask_composite.zarr/
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icemask_composite.zarr/
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/icemask_composite.zarr/
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/ice_velocity.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/ice_velocity.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/ice_velocity.zarr
https://s3.waw4-1.cloudferro.com/EarthCODE/OSCAssets/antarctica_cube/ice_velocity.zarr

oining the EarthCODE Initiative Eesa
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eo science for society

- Participate to the yearly Best Practice Procurements (ESA ITT, open
competition)

EarthCODE

*  Onboard your Platform Services to the ESA Network of Resources

/=%y open
e o CDSE i EO
(O] plat @ pangzo [ ot

~
COCALC

pen Science

EarthCODE welcomes new Open Science il 1 t t
platforms and community Demonstrator 2025 ' e rs Is e n
e ngag e m ent in itiative s The Open Science Persistent Demonstrator (OSPD) is a

long-term inter-agency initiative aiming to enable and

8 Scientist € ) communicate reproducible Earth Science across global
communities of users and amplify inter-agency Earth e m o n S I a o I
The European Space Agency (ESA) is expanding the EarthCODE federation Observation mission data, tools, and infrastructures.
through a new round of Best Practice activities, strengthening Europe’s

collaborative ecosystem for FAIR and Open Earth Science. th(
, -is ESA's

initiative to advance Open Science, enabling researchers and scientists to

share data, code, and methods across interoperable platforms and

infrastructures. . - cae .
Introduction to the Pilot Initiative

Through the 2025 Best Practice cycle, ESA has selected additional
European platforms to join the growing EarthCODE federation. The la The Open Science Demonstrator 2025 is a collaborative initiative led by the Open Geospatial

latform, led by CGl Italy, and the Geohazards Exy stion Platform (G Consortium (OGC), co-sponsored by NASA, the European Space Agency (ESA), the European Union
5 ’ ! through the FOCAL project, and the Institute for Geospatial Understanding through an Integrative
developed by Terradue, will be integrated into the ecosystem, expanding Discovery Environment (I-GUIDE). This pilot aims to advance the principles of open science by E S A N A S A O G C
opportunities for researchers to analyse and publish data where it developing and validating a framework for the standardized description, sharing, and reuse of scientific , ,

resides. In addition, 1 will lead the newly established Data workflows. The Open Science Persistent Demonstrator (OSPD) is a long-term inter-agency initiative
aiming to enable and communicate reproducible Earth Science across global communities of users and

Stewardship activities, supporting user onboarding, cataloguing, and the
amplify inter-agency Earth Observation mission data, tools, and infrastructures.

quality assurance of datasets and workflows across the federation.
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ESA NoR Sponsorship for EarthCODE Platforms

ESA Network of Resources (NoR) Sponsorship

_H‘- NoR Website: https://nor-discover.org/
Sponsorship NoR Portfolio: https://portfolio.nor-discover.org

Approval* of sponsorship requests
usually within 1 week!

NoR

ESA Network of Resources (NoR)
ext Search © .y aws Ti Sparkle - AWS EC2 [ ] .
""" Sponsorship Request
& owue 8 Cotoetons sa [ o RN
Voot O e Request ID. Project type.
Matching ervices: 30 + Service Offering Overview O
Foasia
bt (o) Project Title:
oAt S
Oemghlesh comine Full Name of Project Coordinator Project Coordinator Work Category:
+rmparnipedes ‘
Project Coordinator Email Address. Project Organisation
-
T raject Organisation Country raject Organisation Web Page: < @ }
Project Organisation Address.
oous ]
-»

Praject Objectives P D F

1. Browse Discovery Portal & select services 2. Fill in sponsorship request 3. Email to Nor-Sponsorship-Requests@esa.int
* Priority is for integrated platforms, within available budget 16
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https://nor-discover.org/
https://nor-discover.org/
https://nor-discover.org/
https://portfolio.nor-discover.org/
https://portfolio.nor-discover.org/
https://portfolio.nor-discover.org/

Reach out

@ earth-code@esa.int

earthcode.esa.int
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