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Presenter-Notizen
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7 Missions/8 Satellites:
Earth Explorers+ (5M/6S)
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Earth Watch (1M/1S)
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Met Missions (2M/8S) (EUMETSAT managed so not counted in total)
7 Meteosat (#1-7)
1 Meteosat SG (#8)


HOW BIG IS A
PETABYTE? Cesa

e

::,;;g,;;':;:g;g:;,g;;;,sg;;;;;;gv;;;t;gg;n;;n@ complex datasets that traditional systems cannot handle.
2\, 20+ PB of data S

[I[D[l in the Library of Congress T Go gle
EEsa=—cc

How large?
If you took a petabyte's worth of

1GB flash drives and lined them up ~ P B
end to end, they would stretch over

92 football fields

ORACLE

[ LU
@

4,000 digital photos

every day for the rest of your life
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What is Big Data? Eesa

Extremely large and complex datasets that traditional systems cannot handle.

ORACLE

[ LU
®

Google
How large?
- PB

How complex?

Diverse collections of structured and unstructured data

3l (opermicus Copernicus Programme data: 45.51 PB end of 2023
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What is Big Data? esa

PUBLISHED VOLUME PER YEAR
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Figure 18: Percentage per reporting year of the total
published volume of data since the start of operations
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What is Big Data? Eesa

Extremely large and complex datasets that traditional systems cannot handle.

What tools and technologies are suitable for Big Data?
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Data Storage & Access

News Dashboard Cases Events Gallery Videos About Contact

 CDSE & DATA ANALYSIS ~  SERVICES >  ECOSYSTEM - (suppom v) (LOGIN v>

Welcome to
Copernicus Data
Space Ecosystem

Welcome to the Copernicus Data Space Ecosystem, an open

ecosystem that provides free instant access to a wide range of data
and services from the Copernicus Sentinel missions and more on
our planet’s land, oceans and atmosphere.

The Copernicus Data Space Ecosystem not only ensures the ' -_ji
continuity of the open and free access to Copernicus data but also o
extends the portfolio for data processing and data access

possibilities. Delve into the data immediately via the Copernicus

Browser or register to create an account and have an even better T —m—
comprehensive exploration experience.

TRUE-COLOUR FALSE-COLOUR NDVI NDWI
Get started

( SENTINEL-2 QUARTERLY MOSAIC w }



https://documentation.dataspace.copernicus.eu/APIs/S3.html
https://documentation.dataspace.copernicus.eu/APIs/S3.html

Data Storage & Access esa

Systems that allow fast and effective data access and analysis

. Cloud object storage (s3): 53 is an object storage service with which you can
retrieve data over HTTPS using REST API.

 Copernicus Data Space Ecosystem (CDSE) offers S3 API as one of the main access methods
for EO data. It is suitable for Third Party applications that require high-performance parallel
access and scalability. Moreover, any user who wants to connect from an external
infrastructure to the Copernicus Data Space Ecosystem collection can do so through the S3
protocol.

- https://documentation.dataspace.copernicus.eu/APIs/S3.html CDSE
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https://documentation.dataspace.copernicus.eu/APIs/S3.html
https://documentation.dataspace.copernicus.eu/APIs/S3.html

Data Storage & Access

- File formats optimized for Earth Observation:

Systems that allow fast and effective data access and analysis

COG

‘ CLOUD OPTIMIZED
Cloud-optimized Geotiff (COG) : fast acess to raster data OEOTIFF
ZARR/NetCDF/HDF5 : multi-dimensional arrays for time series and climate

models

- Catalogues & APIs r@ STAC

STAC (spatio-temporal assets catalogue): FAIR metadata for datasets

OGC API (Features, Coverages, Records, Processes) : standardized data
discovery and access

open
N-EO

openEO API: unified interface to run the same analysis code across different
EO backends (Euro Data Cube, Wekeo, GEE, etc.) V35S
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or @esa

An initiative to futureproof data from Copernicus Sentinel satellites missions by adopting a common, cloud-native and interoperable solution

Sentinel Data in Cloud optimized format

Sentinel Zarr Samples Service STAC API

Qsearch |
Enable scalable processing on cloud
latf tion Additional Resources
p atforms. 3 of the EOPF Sentinel Zarr Samples Service - OpenAPI service description

- OpenAPI service documentation

s@ EIN =) R i oescending

talogs by title, description or keywords

Ensure direct compatibility with
modern data science
programming frameworks.

Promote user adoption by

- . . Sentinel-1 Level-1 GRD Sentinel-2 Level-1C Sentinel-3 OLCI Level-1 ERR
prov Id Ing access Ible; use r-frl endly Sentinel-1 Level-1 Ground Range Detected (GRD) products 21D The Sentinel-2 Level-1C product is composed of 110x110 km2 5 The Sentinel-3 OLCI L1 ERR product provides TOA radiances at
focused SAR data that has been detected, multi-looked tiles (ortho-images in UTM/! projection). Earth is ivi reduced resolution for each pixel in the instrument grid, each view
too I s a nd nOtebOOks‘ ted to ground range using the Earth ellipsoid model... on a predefined set of tiles, defined in UTM/WGS84 projection and... and each OLCI channel, plus annotation data associated to OLCI...
2022-09-06 13:54:39 UTC - 2025-09-21 08:30:37 UTC 2015-10-22 10:10:52 UTC - 2025-09-21 08:35:31 UTC 2025-04-28 07:36:10 UTC -2025-09-21 07:37:33 UTC

Harmonise data formats across
Sentinel missions.

Qantinal_11 aual_1 €1 A Cantinal_2 | aual_2A Cantinal_2 NI A1 aual_2 | ED

https://zarr.eopf.copernicus.eu/
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https://zarr.eopf.copernicus.eu/

Processing Frameworks esa

EO Datasets are too large for a single machine, so distributed & parallel
computing Is needed

 Apache Spark / Dask : scalable data analytics on clusters Sﬁ“d“"’(\z r‘ daSk
 Hadoop (older , less used now for EO)
Flink / Kafka : real-time streaming, useful for near-real-time EO data, e.g. disasters @2
« GPU acceleration: CUDA, Tensorflow, pyTorch for Al on satellite imgery NVIDIA.
CUDA
1 TensorFlow
O PyTorch
- iz 4 1=l o 5=
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Platforms & Infrastructures Eesa

There I1s a growing ecosystem of cloud-based platforms for EOQ, some for
general purpose, other specialised for applications. Federated approaches are
emerging

EU: Copernicus Data Space Ecosystem, Wekeo,

DestinE Copernicus Data
’ Space Ecosystem

Destination
Earth

WEKEO

by COPERNICUS

12
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Platforms & Infrastructures Eesa

There I1s a growing ecosystem of cloud-based platforms for EOQ, some for
general purpose, other specialised for applications. Federated approaches are
emerging

EU: Copernicus Data Space Ecosystem, Wekeo,
DestinE,

ESA: Euro Data Cube, Earth System Data Lab,
openEO Platform, Geohazards TEP, MAAP, etc.

/ \ i
& (A48
E 4 ' W / \ R
openED AV
Platform : -
Multi-Mission Algorithm and Analyis Platform
NN
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Platforms & Infrastructures Eesa

There I1s a growing ecosystem of cloud-based platforms for EQ, some for
general purpose, other specialised for applications.

Federated approaches are emerging

« EU: Copernicus Data Space Ecosystem, Wekeo,
DestinE,

« ESA: Euro Data Cube, Earth System Data Lab, CANGG EARHDTA
openEO Platform, Geohazards TEP, MAAP, etc. : OPEN ACCESS FOR OPEN SCIENCE

- Globally: NASA EarthData, MAAP, JAXA G-Portal G-Portal | grouetemcnmrns

free of chargeifor use in various fields

- Community frameworks: Pangeo (xarray +
Dask + Jupyter for EO)
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Analysis & Workflow Tools Eesa

EO Datasets are massive, so tools must support scalable geospatial analyses,
and automation of workflows
- Geospatial Libraries:
- Xarray : handles labeled multi-dimensional arrays (time, latitude, longitude, bands) 4 xarra
- Dask: parallel & distributed computation, works with xarray to scale from laptop to " y
cloud/cluster

- Rasterio: reads/writes raster data (GeoTIFF, COG)
« GeoPandas: extends Pandas to handle vector geospatial data (shapes, regions) G DAI_
« GDAL: core geospatial processing library (almost every EO tool depends on it!)

« APIs: openEO API, OGC API Processes

- Interactive Analysis Environments: e.g. Jupyter Notebooks/ Jupyter Hub —
standard environment for EO Big Data exploration.

p
Jupyterhub
< Y’

15
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Visualisation & Exploration

Eesa

Tools to see, interact with and understand EO Big Data after it has been
processed, used by scientists, decision-makers, and general public

- Notebook based interactive visualization

QGIS for Jupyter: run QGIS algorithms and
visualization inside a notebook

Evolution of the QGIS open-source project (robust tools
for spatial data analysis and visualization): enhanced
collaboration and accessibility, and a shift towards web-
based technologies

JupvyterGIS, a web-based, collaborative, and extensible
interface for GIS, leveraging the JupyterLab application
framework and integrating seamlessly with the Jupyter
notebook interface.

JupyterGIS Python API

https://blog.jupyter.orgaEarEtme=-conapbration-and-collaborative-
editing-for-gis-workflows-with-jupyter-and-qqgis-d25dbe2832a6 16
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https://github.com/geojupyter/jupytergis
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6
https://blog.jupyter.org/real-time-collaboration-and-collaborative-editing-for-gis-workflows-with-jupyter-and-qgis-d25dbe2832a6

Visualisation & Exploration Eesa

Tools to see, interact with and understand EO Big Data after it has been
processed, used by scientists, decision-makers, and general public

. Web-based EO Exploration tools (explore global-scale data without download)

« Copernicus Browser (Sentinel Hub): explore Sentinel data on the fly, compute indices and time series
- Xcube viewer: explore and visualize EO data cubes (zarr, xcube) - integrates also with Jupyter
Lexcube: interactive 3D EO data cube viewer - integrates also with Jupyter

EODASH.org : customizable EO data visualization through a series of configurable widgets

- Web formats: Leaflet, CesiumJS: to build interactive EO apps

Dashboards and storytelling: bridging science, policy and citizens

17
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Visualisation & Exploration Eesa

Tools to see, interact with and understand EO Big Data after it has been
processed, used by scientists, decision-makers, and general public

Web-based EO Exploration tools (explore
global-scale data without download)

https://www.lexcube.org/
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https://www.lexcube.org/

Visualisation & Exploration Eodashboard.org Eesa

EARTH OBSERVING DASHBOARD Home News & Updates Resources Dashboard About NAsA @esa W

SEvm

2 Air Quality (tropospheric NO2
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Al / ML for EO Big Data Eesa

Fast evolving, as the applications mature and the underlying technology
matures. Machine Learning, Deep Learning and Foundation Models are
widely used to extract knowledge from EO at scale

* Traditional Machine Leaning:

Random Forests / Gradient Boosting, SVM (Support Vector Machines), Clustering (e.g. k-Means) :
mostly classification tasks, e.g. crop type mapping

20
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Al | ML for EO Big Data

Eesa

Example:

ESA’s WorldCover land
cover product (first
released at 10 m resolution
in 2020 and updated in
2021/2023) is based on
Sentinel-1 and Sentinel-2
data.

For the classification step,

‘{? TAKEATOUR

#

o Login Register

Layers

You are now looking at WorldCover V1 2020

COMPARE

WorldCover Version 1

WorldCover V12020
WorldCover - Map

DOWNLOAD

WorldCover Version 2

Shrubland
Grassland

) ‘ . Tree cover
Sentinel 1 ;

Cropland
Sentinel-1VV, VH, VH/VV

Composite 2020 Built-up

t h t d '\\‘\‘\\ Color image made from backscatter ERigonagsyceetation
3 = y images f{" WV, VH and VV/VH. Median Snow and ice
e eam use an composite for 2020 g Permanent water bodies
- . y Herbaceous wetland
ensemble of machine ‘ Sentinel 1V VH VY | s
. X omposite 2021
. I 2 _\*\\ Color image made from backscatter Moss and lichen
i s in VV, VH and VV/VH. Medi. sy
learning classifiers based eV Medn s
on Random Forests (RF). Sentinel 2 " ; '
©S8  oEsAWorldCover project 2021 © Mapbox © OpensreetMap
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Al / ML for EO Big Data Eesa

Fast evolving, as the applications mature and the underlying technology
matures. Machine Learning, Deep Learning and Foundation Models are
widely used to extract knowledge from EO at scale

 Deep Learning for EO

 CNNs (Convolutional Neural Networks): used for object detection (e.g. ships, buildings),
segmentation (e.g. floods, deforestation)

« Transformers: image classification, multi-sensor fusion, spatio-temporal modelling

« Generative Models: super-resolution, gap-filling, synthetic EO data generation

22
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Al / ML for EO Big Data eésa

Example:

TUNISTA

Fishing vessel detections
(2017-2021)

O Publicly tracked
. Not publicly tracked

- == 2= . ] . : » THE EUROPEAN SPACE AGENCY



https://www.nature.com/articles/s41586-023-06825-8
https://www.nature.com/articles/s41586-023-06825-8
https://www.nature.com/articles/s41586-023-06825-8
https://www.nature.com/articles/s41586-023-06825-8
https://www.nature.com/articles/s41586-023-06825-8
https://www.nature.com/articles/s41586-023-06825-8
https://www.nature.com/articles/s41586-023-06825-8

Al / ML for EO Big Data Eesa

Fast evolving, as the applications mature and the underlying technology
matures. Machine Learning, Deep Learning and Foundation Models are
widely used to extract knowledge from EO at scale

Foundation Models for EO: pre-train once, fine-tune for many EO tasks

NASA Prithvi : vision transformer trained on multi-sensor EO data
« Copernicus FM: development for Copernicus Sentinels data

ESA’s TerraMind best performing generative Al model for Earth observation
- Climate-FM and Geo-FMs: bridge EO and Earth System Models

24
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Al | ML for EO Big Data

Eesa

Modalities

Modality-wise Tokenization

Correlation Learning

Downstream Applications

Sentinel-2 L2A
Sentinel-2 L1C
Sentinel-2 RGB

Sentinel-1 GRD
Sentinel-1 RTC

Digital Elevation
Model (DEM)

Vegetation
index (NDVI)

Land-use/
land-cover
maps (LULC)

Image caption

Coordinates at
0.25x0.25 deg

Overview of TerraMind, first any-to-any generative large scale multimodal model

A satellite

image of a

coastline
with ...

0°50'N
122°75'E

Pixel-level input

g ~ [ s2ra
NE . Ps:uc
. [ s-2rcB
"' B
B P src
LY

Token-level input

Token-
ization

Sequence input

Text
el EEEEE - N

ization

S-2L2A
S-1 GRD
S-1RTC
DEM
NDVI
LULC

Caption

Coords

Sampled target tokens

Cross Entropy Loss

EENEEEEN
tot ot ot ot ottt

- TerraMind

Decoder

NOO00000
Mask tokens

EENEEEEE
tot ottt ottt

,’.‘ TerraMind
NG Encoder

S
U/

t ot

| tot ot
— HNR

t ot ¢
~FEEEE

Sampled input tokens

Multimodal Generation

X
|

Generate data based on
learned correlations

Fine-tuning

Y- Task
Bl (H<}- Encoder a8 -
. ‘ gl

Native support for multi-modal inputs

Thinking in Modalitites (TiM)

Ax-_ Hl ”
- - -

1 Iy

A .

TiM tuning with generated modalities

In practice, to predict the
risk of water scarcity,
researchers need to
consider many different
factors like land use,
climate, vegetation,
agricultural activities, and
location. Before
TerraMind, all of this data
was locked away in
separate places. Bringing
this information together
enables users to predict
the potential risk of water
scarcity informed by a
larger, more accurate
picture of conditions on
Earth.

IBM and ESA have released TerraMind, a new earth-observation model that the group has open-sourced on Hugging Face. It was pre-

trained on TerralMesh, the largest geospatial data set available, built by researchers as part of the TerraMind project.
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https://arxiv.org/pdf/2504.11171
https://huggingface.co/ibm-esa-geospatial
https://arxiv.org/abs/2504.11172

Embeddings — Al ready data Eesa

» Vector embeddings of Sentinel-1/2 fragments, aligned to a common grid (~10 km cells)
» Generated with self-supervised / foundation models
« ~62 TB raw data processe

« Stored as GeoParquet, aligned spatially and temporally

Embeddings sit between Foundation Models (producing them) and Analysis &
Exploration (consuming them).

They are a bridge that make PB EO archives usable for ML at global scale.

M a j 0 r TOM - Souroes Example:

MajorTOM-Core
Global Grid Definition ~2.5 trillion pixels

M

gressnan s rannaaany

eta Grid Cell U
::> MajorTOM ::> :>
Standard

e Application
10 km grid Compatible Cell
(pictured: 200 km) Samples
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Al / ML for EO Big Data Eesa

2025 ESA—NASA International Workshop on AI Foundation Models for EO

Nicolas Longepe, Hamed Alemohammad, Anca Anghelea, et al. Earth Action in Transition: Highlights from the 2025 ESA-NASA
International Workshop on Al Foundation Models for EO. Authorea. July 25, 2025. DOI: 10.22541/au.175346055.563428479/v1
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Why do we need Big Data in EO?

“to increase the collective understanding of
our evolving planet and the development
of actionable information in tackling
serious global environmental issues and
the resulting challenges.”

ESA Earth Observation Science Strategy, October
2024, https://doi.org/10.5281/zenodo.13819557

- Solve complex problems

—> Fast & actionable c
o for Tomorrow's World
-> Interdisciplinary - Interoperable

28
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https://doi.org/10.5281/zenodo.13819557

ESA STR/

- 4 11

o = =~

We face profound, existential risks driven by sustainability challenges and climate change. The World Economic

Forum® has named three key critical climate issues facing humanity: extreme weather events, such as recent

floods in Spain that killed 230 people and caused billions of euros of damage; critical change to Earth's systems;
and biodiversity loss and ecosystem collapse. However, the problems go beyond the biosphere as sustainability

challenges are arising in space. The number of active satellites in orbit could rise from about 11 000 in 2025 to
60 000 by 2030 meaning constant vigilance is required. Congested orbits, space weather events, and a'stemids an

endanger satellites and astronauts, and disrupt communications, power grids, and satnav-reliant services on Earth.

Pursuing this goal will ensure ESA continues to lead in the use of space, responsibly and sustainabl

the protection and management of Earth.

b Source: Global Ris!

Develop the technol

ions, applications and services
that will enable progress in acting to address climate change,
degradation of the i , and p on natural
resources.

By 2040, ESA will support Europe through space-based systems and
digital twins of our planet to foster scientific understanding of the
processes of Earth's natural systems.

RATEGIC ACTIONS

« Support Europe as a driver of a thriving Earth observation
ecosystem powered by cutting-edge tech, next-generation
satellites, and comprehensive pan-European system architecture.

= Identify climate and environmental tipping points by the early
2030s via new observation missions and enhanced predictive
modelling capabilities, including AIL-powered digital twins.

= Support the development of climate change mitigation and
adaptation strategies through data-driven approaches and
accurate environmental forecasting, thereby contributing to climate
change policies and the UN Sustainable Development Goals.

G ive i tal efforts and strengthen
partnerships with international organisations, national space
agencies, and commercial entities.

i

dress
el

fpearhead a greener, circular economy in space with g
< tandards for sustainability and a zero-debris environment.

ESA will pursue a zero debris future by 2030 via stringent targ
ollision probabilities for spacecraft below 1 in 1000 and maint:
2 99% or greater likelihood of successful disposal, and a
custainable use of space with the establishment of a circular
economy by 2040.

- Contribute to a net zero debris space environment
technologies and global frameworks, to safeguard the futur
of Earth orbits.

+Promote a cleaner and greener space sector by comp
with environmental legislation, assessing the life cycle impa
missions, adopting sustainable practices in all areas, and presé
dark and quiet skies in the interests of astronomy.

+ Champion a circular space economy via sustainable satellite d
and developing in-orbit servicing, assembly, manufacturing
recycling capabilities.

— mm O bm

Develop the technologies, missions, applications and services
that will enable progress in acting to address climate change,
degradation of the environment, and pressure on natural
resources.

OBJECTIVE 1.1

By 2040, ESA will support Europe through space-based systems and
digital twins of our planet to foster scientific understanding of the
processes of Earth's natural systems.

STRATEGIC ACTIONS

- Support Europe as a driver of a thriving Earth observation
ecosystem powered by cutting-edge tech, next-generation
satellites, and comprehensive pan-European system architecture.

- Identify climate and environmental tipping points by the early
2030s via new observation missions and enhanced predictive
modelling capabilities, including AI-powered digital twins.

= Support the development of climate change mitigation and
adaptation strategies through data-driven approaches and
accurate environmental forecasting, thereby contributing to climate
change policies and the UN Sustainable Development Goals.

* Reinforce collaborative environmental efforts and strengthen
partnerships with international organisations, national space
agencies, and commercial entities.



Value Chain

SCOPE OF THE SPACE MARKET

Market segment

Applications

Market segment

Satellite communications

Earth observation

Satellite navigation

Exploration

Science

) Security

Space logistics

Technology

Space tourism

Applications

Satellite communications* ——

Considers revenues associated with the manufacturing, launch and
ground systems of communication satellites. Includes revenues from
satellite communication operators (FSS and MSS) as well as subscriber
revenues from satellite radio. Includes the sales of user terminals to
receive the signal.

Earth observation* s

Considers revenues associated with the manufacturing, launch and
ground systems of EO satellites. Includes revenues from the sale of EO
imagery as well as value-added services extracted from the raw data.

Satellite navigation* —

Considers revenues associated with the manufacturing, launch and
ground systems of navigation satellites. Includes revenues from GNSS
device sales, as well as the added-value service revenues including all
GNSS-enabled services, location-based applications (e.g., navigation),
GNSS-attributable revenues of smartphone apps including sales
revenue, advertisements, and in-app purchases.

Other applications = —

Includes other commercial activites such as SSA, space logistics
applications (e.g., last-mile delivery, life extension services, active debris
removal...), technology demonstration missions, Ground Segment as a

Service, etc.
Source: Euroconsult “
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https://www.euroconsult-ec.com/press-release/value-of-space-economy-reaches-424-billion-in-2022-despite-new-unforeseen-investment-concerns-2/

Global space market by application - 2024

- Eesa

Upstream $60 billion

{ B Downstream EO:

o Commercial data sales (38%)
35% 23% 4% 3% 3% 1%
o Value-added services (62%)
® __
Satcom obsEeEr‘\'f-te:]tion nz\?i?ggsn Exploration Science Security |§§2§§s Technology gﬂﬁgﬁn
88% 4% 7% 0.2% 0% 0%

SR
) .-_

Downstream $157 billion

Source: Euroconsult
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Presenter-Notizen
Präsentationsnotizen
Considering Earth Observation, the downstream value consists of revenues from commercial data sales (including data acquisition and basic preprocessing) which accounts for 38% of the EO downstream value, as well as revenues from value-added services (from advanced calibration to analytics), representing 62% of the total EO downstream value in 202446. 


https://www.euroconsult-ec.com/press-release/value-of-space-economy-reaches-424-billion-in-2022-despite-new-unforeseen-investment-concerns-2/

Digital Innovation Value Eesa

GENERATIVE- Al
+ SAM: Segment Anything
AUTOMATION Model o
CONSTELLATIONS . From satellite API-WEB + RAIC: Rapid Identification

: Image Categorization
+  Cost reduction operation.... PLATFORMS Natural language indexes
» Better revisit * ...toservices

. . . . CLOUD » API-Market Places
Diversification N + New business models
Scalability

» Ground processing
+ On Board Processing
Cluster processing

NEW SERVICES EASY, SECURED LARGER
& LOWER PRICES AND REMOTE CONNECTIONS CUSTOMER BASE

Euroc®nsult 4C ESA - EO COMMERCIALISATION FORUM - OCTOBER 2023 © Eurcconsult 2023

Source: Euroconsult -
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https://philab.esa.int/wp-content/themes/philab-phi-theme-child/commeo-temp/presentations/REVILLON.pdf

ol OPEN SCIENCE AND INNOVATION

+

EARTH OBSERVATION . Cesa
B

x

Open Data — oann— @

Input and output scientific project data

-communITYy — Community

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

Open-Source code — cooe —

@) — Pracrice — Open Science Practice
Code developed in Earth Science Projects X

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

Linked and executable
code & data

Data & code used and produced in
scientific projects

— LINKED — —eoucaTion— Open Science Education

Education and best prectices for Open
Science and Open Source

Open Access — Acces @) — rar — Reproducible on Platforms

End-to-end Reproducible Workflows on
various infrastructures

End-to-end open access Workflows and
Documentation


Presenter-Notizen
Präsentationsnotizen
We set a bold vision for Open Science 


EarthCODE Vision

EarthCODE empowers scientists to adopt FAIR and Open
Science, when conducting research on integrated cloud
environments or on a different infrastructure of their

choice (e.g.. national infrastructures).

It grows the impact of FAIR scientific data and methods by
providing a hub for dissemination and collaboration

EarthCODE It supports Earth Action, accelerating scientific discovery
Earth Science Collaborative Open by maXimiZing reuse and reprOdUCibility of FAIR and Open
Development Environment .

Earth science data and methods.

34
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EarthCODE aims to bridge the gap

earthcode.esa.int

EarthCODE

Earth Science Collaborative Open
Development Environment

35
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EarthCODE aims to make FAIR easy for scientists Eesa

Making ESA Projects’ outputs widely useable is possible
if FAIR & Open is practiced by the community

. prgowcm LiTy

EarthCODE offers: w100 EASY NOT To po @J

d The tools

d The means

 The training
 The support

...for science teams to do FAIR & Open Science

o= N =l o f eIl Kizald —m e - v 3 THE EUROPEAN SPACE AGENCY


Presenter-Notizen
Präsentationsnotizen
We focus on FAIR and Open Science to increase the visibility and usability of scientific outputs. This is achieved through tools like dashboards and visualizations, as well as by linking data, methods, and papers for transparency and long-term accessibility with standardized procedures.


®
What is EarthCODE?

A strategic ESA initiative that develops technology for scientists to:

 Adopt FAIR and Open Science:

: g Foe A b R
Ensure their developed scientific workflows are FAIR O8O
Ensure their produced datasets are FAIR
1 Publish their research safely for the long-term in an ESA repository (ESA PRR) Ui
] Get ESA-sponsored access to cloud computing platforms glé

]l Discover and reuse each other's research (ethically)

] Collaborate on research

94

] Learn Open Science practices Dj
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Presenter-Notizen
Präsentationsnotizen
EarthCODE is a new ESA kicked off during spring last year. EarthCODE stands for Earth Science Collaborative Open Development Environment and has been thought as an initiative to support ESA Science research communities in adopting FAIR and Open Science and to put these principles in practice. As a result their scientific outputs will be FAIR, Open, and long-term discoverable and reusable.  As a research outputs we refer to data, but also their metadata, software, methods, algorithms and documentation related to that data. 


How does it work? esa

EarthCODE Portal [@]
earthcode.esa.int

I

| |

NOR Sponsorship I
Integrated ~ puBLISH DATA and WoRkFLOws | Open Science | DISCUSS DATA and WORKFLOWS EarthCODE Forum
Platforms [metadata] Cata|ogue
1. CDSE openEO STAC based catalogue to Community forum linked to
2. Euro Data Cube discover Data and the products in the
—_—
3. DeepESDL STORE Workflows catalogue
4. Polar-TEP
5. Geohazards-TEP DATA and @ esa
6. Insula WORKFLOWS ESA PRR

»

+ more upcoming

Repository

(@j —— Storage on ESA Infrastructure

Own computer /

institutional infrastructure 38
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EarthCODE Roadmap

esa

YEAR 1

2024

ONGOING

Foundational
Development

F1 OBJECTIVE:

¥ OUTCOME:

YEAR 2

2025

COMING UP

Initial Platform
Deployment

1 OBJECTIVE:

¢ OUTCOME:

Engagement with
National Infrastructures

YEAR 2+

PAVPASEPAVPAS

COMING UP

Community Expansion
and Open Access

1 OBJECTIVE:

P OUTCOME:

YEAR 3+

PAVPASEPAIPAS

COMING UP

Enhance scalability and
functionality

1 OBJECTIVE:

(¥ OUTCOME:

YEAR 4+

Beyond 2028

COMING UP

Long-Term
Sustainability and
Growth

1 OBJECTIVE:

¢ OUTCOME:

2 THE EUROPEAN SPACE AGENCY



Documentation

& Examples

EarthCODE Documentation Q Search %K

Welcome to EarthCODE's
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 Learn about accessing diverse,
high-quality Earth observation

datasets for scientific analysis and

system science in collaborative

research environments.
discovery.

https://esa-earthcode

Qesa

@)

Workflows Community

Learn more about interacting with
Learn how to find, publish, and re- g

L —— EarthCODE's community, dedicated

1o FAIR Open Science and
reproducibility and collaboration. .

sustainable innovation.

.github.io/documentation/

EarthCODE Examples

EarthCODE Examples

Open Science Catalog

EARTHCODE ExawPLES

v Creating a STAC Item Catalog

@O00T &

Creating a C Item
Catalog
Manual Example (PySTAC) Context
Git Clerk Purpose
The purpose of this tutorial is to learn how to share research outcomes with the wider research
DeepCode

Stactools Full Example

community in Open Science Catalog. This can be done by creating STAC Catalogs that
describe a specific dataset you are willing to share.

This tutorial provides steps necessary to Create STAC Item Catalog in an semi-automated way,
using the PySTAC library. By following these steps you will be able to create a self-contained
STAC Catalog with individual items in a JSON format. This catalog should be hosted in your
own (or institutional) public GitHub repository to ensure it is accessible. (See more on the
requirements about this Catalog in the documentation).

In this example we will upload it to an open-access repository on GitHub. In the next tutorial we
will create the actual Open Science Catalog entry, where we will create a full metadata
description of our dataset with a link to this Item Catalog.

STAC Items

ASTAC Item is the lowest level component of a STAC catalog. All STAC Items must have an
associated data Asset, in addition to the Asset (which you can think of as a data file), the Item
also contains metadata about the data itself, such as:

SpatioTemporal extent including start and end time and geographical extent (coordinates)
Variables
File type

File size
4 Important

Think about the persistence of your datal If your data files are not currently stored in an
open-access and persistent storage, you can contact the ESA team who will assist you to
upload your data to the ESA Project Results Repository (PRR). The same applies for the
repository we will upload our STAC Item Catalog to!

Q. Search 3

CONTENTS Vv

Context
Purpose
Prerequisites

Loading Libraries

Creating the Item Catalog
Creating a single STAC Item
Creating the rest of our ltems.
Adding ltems to our ltem Catalog
Saving the Catalog

Upload the Item Gatalog
Create a public GitHub repository

https://esa-earthcode.qgithub.io/examples/

40

-

I

[ | N LA
- mm CH b= B0 R

i 2= B =  um ¥

2 THE EUROPEAN SPACE AGENCY


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

.

Integrated platforms (selection)

Eesa

PLATFORM

Euro Data Cube

One-stop-shop Tor 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

ACCESS -

https://eurodatacube.com/

EURO DATA CUBE |

PLATFORM

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.

ACCESS -

https://polartep.hub.eox.at/

polar
tep

PLATFORM

Deep ESDL

Virtual laboratory providing data, tools,
and computational resources to
efficiently implement comprehensive
processing workflows for Earth
System data

ACCESS -

https://www.earthsystemdatalab.net/

- oz = 4 ]1

i
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PLATFORM

CDSE OpenEO

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

ACCESS -

https://dataspace.copernicus.eu/analyse/openeo

Copernicus
PETERTET
Ecosystem
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Presenter-Notizen
Präsentationsnotizen
Which capabilities each platform offers? (table or short overview)
Link to data collections 
Import their own data. Is that possible? 
Timeline for readiness for publishing into Open Science Data Catalogue
Supported types of programmig languages and workflows. 
Working examples if any, or any supported ESA projects 
How can I decide which one to work with? E.g.: 
EO data collections available
Type of supported workflows 
Type of supported languages.
Possessed knowledge and familiarity with one or another platform. 
Can I work on EarthCODE locally (using my own software / tools?) - not in the cloud?

https://dataspace.copernicus.eu/analyse/openeo
https://eurodatacube.com/
https://www.earthsystemdatalab.net/
https://polartep.hub.eox.at/

DeepESDL (Earth System Data Lab)

an Al-ready, Open Platform for research

and collaboration in Earth Sciences

@) Fik EarthSystemDatalab.net

Fig: Mahecha, Gans et al. (2022)
https://doi.org/10.5194/esd-11-201-2020

m | O Max Planck Institute - U | NIVERSITAT

BroCKMANN

ConNsuLT GmeH by_\/q::e
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for Biogeochemistry Sl | LEIPZIG




DeepESDL

An open-source virtual Laboratory for Earth
System Sciences with ...
analysis-ready data cubes composed of
multiple sources
scientific computing facilities for exploratory
analytics
example workflows
Machine learning tools

...to support Open Earth System Science:
Reproducible workflows
Collaborative tools

N[ LA
AN

L
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B
Scalable Computing esa

Earth System Data Lab JupyterLab ” Viewer |

Home Data  Services EarthCODE Science Cases BecomeaUser References About  User Guide

«  Python and Julia
« Jupyter Hub Profile for each scientific team Services

- Shared team resources, e.g. team s3 cloud
storage

«  Access to Machine Learning tools i.e. MLflow

- Each team member has own workspace

- Easy sharing of data or jupyter notebooks

between team members
DeepESDL Hub EarthCODE Viewer
« Scalable compute resources
Analyse, publish and collaborate in Share reproducible workflows and Publish and visualize data directly in
the DeepESDL Hub for reproducible data in EarthCODE. a personalized Viewer.
research.
44
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Presenter-Notizen
Präsentationsnotizen
This Ola's and Pedro's JupyterLab Profile. 
They have separate workspaces, but they share a cube cloud storage and the computational resources

This is where Ola and Pedro found some example notebooks to get started using the DeepESDL JupyterHub. 



Scalable Computing

«  Python and Julia
« Jupyter Hub Profile for each scientific team

- Shared team resources, e.g. team s3 cloud
storage

«  Access to Machine Learning tools i.e. MLflow
- Each team member has own workspace

- Easy sharing of data or jupyter notebooks
between team members

« Scalable compute resources

o

* i

File Edit WView Run Kernel Diagram Tabs Settings Help

B s oo A README ipyni X | @ Launcher X | = eurodatacube X mesoLeocsozeun & >
B + X OM » &8 ¢ » Markdown ~ ® g EDC 0.24.5 (Python3) O
Q progress(air_temp_sumj
. WBox( ]
Hame evap = res,evaporation. sum{dim="time"}.persist()
B dask-worker-space
™ data progress (evap)
B EODashboardHackathon VBox()
B RACEChallenges
v fig2, ax2 = plt.subplotsifigsize = [12,5], ncols=2)
. 53
W ADT_COVID9,ipynb air_temp_sum.plot(ax = axz[al)
g ax2[0].set_title("No of obs above or below 2 sigma")
® client-side-processing-using-...
" EDC_first-staps.ipyn b evap.plotlax = axa[l]}

.plot(ax =
ax2[1].set_title("No of obs abowve or below 2 sigma")
N EDC_GeoDB_sxplore-datasets.

" EDC_GeoDB_manag:
" EDC_Sentinel_Hub-!

plt.tight_layout()

No of obs above or belaw 2 sigma No of obs above or below 2 sigma

; "
m EDC_Sentinel_Hub-XCUBE _int... -
ESDL_EDC.vD.2.Ipynb « & il
W ESDL_EDC.ipynk 0
i @ @ 0
£ ®_
2 L
ipynib i SU E E 0 §
&% £ %0 g
g @ ¥ E 3
£ . E X €
ie xg £° 2
“ 0 0
= 1 ®
) »
-30 -] -]
nnnnnnnnnnnnnnn ] Jongitude [degrees_east]
Simple 0 [ 2 & EDC0.24.5 (Python3) | Idle Mode: Command & Ln1, Col1 ESDL EDC vD.2.ipynb

1% € o2, pandas l"lrl'WH

TensorBoard ™= Keras

= xarray
m Ifl ow O PyTorch "

L’é‘ dask

julia |
J ®python” tplxtiib .

e l—l | i I B

I
1

— em O b B 2R = — W W
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Presenter-Notizen
Präsentationsnotizen
This Ola's and Pedro's JupyterLab Profile. 
They have separate workspaces, but they share a cube cloud storage and the computational resources

This is where Ola and Pedro found some example notebooks to get started using the DeepESDL JupyterHub. 



FAIR Data - visualisation-ready data

> Copernicus
" Marine Service

G =
% Monitoring Service

Cesa

ﬁ"smos

Copernicus Climate Data Store (CDS)

Copernicus Marine Service (CMEMS)

Copernicus Land Monitoring Service
(CLMS)

DeepESDL Public Data Cubes

EOPF Sample Service

ESA Climate Data Centre (CCI)

ESA SMOS

Global Ecosystem Dynamics

Investigation (GEDI)

Sentinel Hub

SpatioTemporal Asset Catalog (STAC)

new_data_store("

new_data_store("

new_data_store("

new_data_store("
esdl-public”)

new_data_store("

new_data_store("

new_data_store("

new_data_store("

new_data_store("

new_data_store("

new_data_store("
new_data_store("

new_data_store("

cds")

cmems ™)

clms")

s3", root="deep-

eopf-zarr")

cciodp")

ccizarr")

smos")

gedi")

sentinelhub")

stac")
stac-cdse”)

stac-cdse-ardc”)

Example Notebook

Example Notebook

Example Notebook
(external link)
Example Notebook
(external link)

Example Notebook

Example Notebook
(external link)

Example Notebook

Example Notebook
(external link)

Example Notebook
(external link)

Example Notebook

General Example
Notebook,

CDSE Example
Notebook

Github

Github

Github

Github

Github

Github

Github

Github

Github

ESDC v3.01 = Mean Air Temperature at 2 m - - O “ 9 & @ O 2021230040000 o)

I « ® > 1 . @
19750105 2021923
(i B3] x
ESDC v3.0.1 * @ O &
10: esde

Dimension names lon, lat, time

Dimension data lypes foatfd, flasthd, datetimedd|na)
Girmansion lengths 1440, 7201978
Geographical extent (x1, y1, x2, yZ) 180, 90, 180, 90
Spatial reference system EPSG 4326

Mean Air Temperatureat2m T [@ (3 @

Name: air_temperature_2m
var = dataset.air_temperature_im.sel(time="202]
var.plot.imshow (vmin==20, veax=15, cmap="therm:

m Zenodo new_data_store("zenodo") Example Notebook Gith
46
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FAIR Data - visualisation-ready data

Lexcube - 3D Viewer of datacubes

2 THE EUROPEAN SPACE AGENCY



DeepESDL esa

DeepESDL is platform providing analysis-ready data cubes in a powerful, virtual laboratory to the Earth Science research community.

0 Data Access --> on-the-fly access to datasets via the xcube data stores framework
o Other analysis-ready and persisted data in object storage for fastest access: including Hydrology-4D & ESA CCI permafrost data
o Flexibility to import own datasets (e.g. supports data conversion from zenodo)

O Versatile tools --> supports Python and Jupyter Notebooks as its default workflow

Data
cubes_~. y
validate xriint
: . ili DeepESDL Hub
Q ESA Projects support: EO4HeaIthReS|I|ence, A CODE beer . _
DeepExtremes, DeepFeatures, BalticAIMS and more.. o

PN [ ,:> Develope wprkﬂow
L] fnd expennent Experiment

Environment ublish

d m&/ftgv NB) 5 >_ ﬁ deep-code
Integration with EarthCODE: "
p

» Publish your workflows, experiments and ﬁ
data through deep-code ' -

. Xrlln.t aI.Iowmg datacubes validation before httos-//deep.earthsystemdatalab.net EanhCODE
publlshlng! openscience

catalog
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https://deep.earthsystemdatalab.net/
https://deep.earthsystemdatalab.net/

DeepESDL Publisher "™

[0 README @& Code of conduct &8 MIT license &8 Security Y

Unittest deep-code [passing codecov N86% M code style black w

EA RT H deep-code is a lightweight python tool that comprises a command line interface(CLI) and Python API providing

SY S_l_ E |\/| utilities that aid integration of DeepESDL datasets, experiments with EarthCODE.

The first release will focus on implementing the publish feature of DeepESDL experiments/workflow as OGC API
D AT A record and Datasets as an OSC stac collection.

¢ Setup

Install

deep-code will be available in PyPI for now and will be available in conda-forge in the near future. Till the stable

https://www.earthsystemdatalab.net/ release, developers/contributors can follow the below steps to install deep-code.

Installing from the repository for Developers/Contributors

BROCKMANN
CONSULT

To install deep-code directly from the git repository, clone the repository, and execute the steps below:

conda env create &
conda activate deep-code
pip install -e .

m e N =1 This installs all the dependencies of deep-code into a fresh conda environment, and installs deep-code from the

rannmcitAaryv intA the cama anvircnnmant


https://www.earthsystemdatalab.net/

FAIR Data

& LOGIN

OPEN SCIENCE CATALOG [DEVELOPMENT VERSION] https://Opensciencedata.esa.int Lesa

Welcome to the Open Science Catalog

A catalog of publicly available geoscience products, datasets and resources developed in the frame of scientific research Projects funded by ESA EO
(Earth Observation), Products vary in geographical and temporal extent, production methodology, validation and quality. Please refer lo the
documentation of each product for details

What products can | find here?

The majority of pages on opensciencedata.esa.int only hold metadata for each product and project. The aclual data and its documentation are
mairtained and accessible al the dala providers, outside of esa.int, for the majority of cases. This catalog provides the metadata and links to the data
as it exists in those many other locations.,

Explore the catalog. consisling of §

| S -

Choose a theme below 1o explore available producta/projects or programmatically access the catalog via the APl Documentation!

To suggest changes andior conlribule to continuously growing number of avallable products, you can register here, and make your contribution to the
calalog!

If you have any questions or feedback regarding Open Science Catalog, please contact us at ppensciencedala@esa int
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Discovering and using the data in a FAIR workflow Eesa

e

Catalog

Melrics

Search

APl Access

OPEN SCIENCE CATALOG [DEVELOPMENT VERSION] (‘-esa

SeasFire Cube: A Global Dataset for Seasonal Fire Modeling in the Earth System

[ Owerview

Description

The SeasFire Cube is a scientific datacube for seasonal fire forecasting around the globe. Apart from seasonal fire forecasting, which is the aim of the SeasFire project, the datacube
can be used for several other tasks. For example, it can be used to model teleconnections and memory effects in the earth system. Additionally, it can be used to model emissions
from wildfires and the evolution of wildfire regimes. It has been created in the context of the SeasFire project, which deals with Earth System Deep Learning for Seasonal Fire
Forecasting and is funded by the European Space Agency (ESA) in the context of ESA Future EO-1 Science for Society Call. It contains 21 years of data (2001-20217) in an 8-days
time resolution and 0.25 degrees grid resolution. It has a diverse range of seasonal fire drivers. It expands from atmospheric and ciimatological ones 1o vegetation variables,
socioeconomic and the target variables related to wildfires such as burned areas, fire radiative power, and wildfire=related CO2 emissions

Item € .

SeasFireCube_v.0.3.zarr

12 12

e e # SUGGEST CHANGES
by STAC Browser 3

& LOG IN
Tanrs and o s | Privacy Malice open-soience-catalog v2 0.4 by Eux
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Examples | SeasFIRE Cube Eesa

Available on DeepESDL Viewer: https://viewer.earthsystemdatalab.net/

Dataset Variable Places Place Time (UTC)

SeasFire Cube: A Global Dataset for Seasonal Fire Modeling in the Earth System ~ @ Leaf Area Index ~ ¥ 5 Myplaces v 4 (O Polygon1 ~ 2 2. O & @ @ e ® © 2001-12-27 12:00:00 G < < @ > 3l »
- 2001-01-01 2021-12-27

[ # Time-Series ¥ Statistics & Volume

Leaf Area Index (m*/m?)

s

Q_‘_ 8¢ SeasFire Cube: A Global Dataset for Seasonal Fire Modeling in the Earth System
[ L ID: seasfire
1] =
= w@lole
crs EPSG:4326
i =5 r
pi . 1550} 2 The SeasFire Cube is a scientific datacube for seasonal fire forecasting around the globe.
= - ; E il It has been created for the SeasFire project, that adresses 'Earth System Deep Learning for
. ¥ 2 Seasonal Fire Forecasting’ and is funded by the European Space Agency (ESA) in the
- - b o descriniioh context of ESA Future EO-1 Science for Society Call. It contains almost 20 years of data
] = g I3 (2001-2021) in an 8-days time resolution and 0.25 degrees grid resolution. It has a diverse
range of seasonal fire drivers. It expands from atmospheric and climatological ones to
al * Ty vegetation variables, socioeconomic and the target variables related to wildfires such as
() A b burned areas, fire radiative power, and wildfire-related CO2 emissions.
1] L3 Habare W = e - = title SeasFire Cube: A Global Dataset for Seasonal Fire Modeling in the Earth System

de Guatem

€ Leaf Area Index

L
¥ N la
'4-_" - Conakry ) || ihiattie;iai
T » .
Moo i - ! | (0|8
Abidjane <2 . 1
4 <disho The MCD15A2H Version 6 Moderate Resolution Imaging Spectroradiometer (MODIS) Level 4,
3 > o Combined Fraction of Photosynthetically Active Radiation (FPAR), and Leaf Area Index (LAI)
. o) ¥ ) product is an 8-day composite dataset with 500 meter pixel size. The algorithm chooses the best
) . B pixel available from all the acquisitions of both MODIS sensors located on NASA's Terra and Aqua
s satellites from within the 8-day period.LAl is defined as the one-sided green leaf area per unit
v, - + ground area in broadleaf canopies and as one-half the total needle surface area per unit ground
= - area in coniferous canopies. FPAR is defined as the fraction of incident photosynthetically active
Ry i radiation (400-700 nm) absorbed by the green elements of a vegetation canopy.
t 5 B
: : Units m?/m?
¢ Data type float32
fin Dimension names time, latitude, longitude
L] L L E;
FAIR and visualization-ready data " S
y S Time chunk size 966
Array Chunk
n Bytes 3.73 GiB 3.96 MiB
o
Shane (966.720.14401(1.720.1440) o
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https://viewer.earthsystemdatalab.net/

ESA Sponsorship for cloud resources

O Projects onboarded to EarthCODE:
O Have their NoR sponsorship requests managed by EarthCODE
J Have a guaranteed”* allocation of NoR budget

NoR = Network of Resources Sponsorship

A portfolio of platform services for data access and computing resources for which ESA offers sponsored use
(only for non-commercial use)

R — a A Dt @O 8 oD

« NoR Website: https://nor-discover.org/ m

« NoR Portfolio: https://portfolio.nor-discover.org _

Approval of your proposal is usually less than 1 week!

* Priority is for integrated platforms and within available budget .

N o= W 1= o111 o
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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/

Getting started with Platforms esa

o ESA sponsors training on a large number of platforms available on the Network of Resources portfolio

o Open access webinars: https://nor-discover.org/en/outreach/#webinars

o On-demand training, on site and online for beginner to advanced

= °Y0uTUbe * Search @) { NOR Portfolio Home Web Portal Support

Copernicus Data Space Ecosystem and

Text Search @
~ vito Terrascope - openEO [ D€ |
. 8. 8.8 8 ¢

Network of Resources

training x

S Collections % ® Provider Helpdesk
. ) - Filters Applied: 0 + Collections Overview ©
7\ Matching Services: 20 — Service Offering Overview @
*Th OpenEo Platform ‘ ‘l 3 l 3 S * R . + DPaas Services
- 24 April 2024 13: oo 14:00 CEST : S X — + Service Type + IDE Services

— Training Services

4 ¢ n" b o + Source

o< = % . ¢ -

o e’ » . . —1 Offering ID Details
] 3 5 > + Geographical Coverage

Online dedicated Scope: To familiarise a sponsored user in the use of the platform services listed in the NoR Portfolio.
+ Temporal Period training to user Service Types Covered: [ IDE ]
Duration: 2 hour(s) =&
In collaboration with _ More ...
Online webinar Scope: To familiarise a sponsored user in the use of the platform services listed in the NoR Portfolio

Service Types Covered: () [ iDE ]
Duration: 1 hour(s) =&
More ...

} >| -() SO0 07 o @ % G O 8] i

The OpenEO Platform
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ESA has sponsored projects globally Eesa

Welcome to the NoR map!
Apply filters to search projects funded by ESA NoR. °

Click the NoR icons to get more detailed
information.

Filter

by Country

Select Country

Canada

by Categories @ L e
elaru

B Agriculture 8 Coastal M Forestry ° @ @ Berlin

M Geohazard B Giacier M Hydrology ° a 5

® Ocean W polar W Urban

Toront
B Miscellaneous @ ° o

by Date of spensorship approval

from to h

dd/mmyyyyy B dd/mm/yyyy O 3 e

Found 618 Projects* e
Mexico

Cub:
*Placise be aware that information is updated on a °

regular basis. Not all projects are implemented in the -
iibrary yet. I ~had t Yemer e

If you miss information on your project, please contact
us through the homepage.

If you want to contribute, please visit our homepage
for further instructions.

An ESA

sovia — @

A

1000 km
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Reaching Communities https://eodashboard.org @esa

> Explore EO-based indicators
from ESA, NASA and JAXA

» Use the datasets in Platform
Environments to generate
insights

» Create interactive narratives
with Dashboard elements

» Open for community

contributions
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Sign up for ESA's Open Science Newsletter

Monthly updates on ESA tenders, new open datasets, upcoming events, and other opportunities
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