
1

Interfaces, Discovery and Intelligence in 
Digital Earth Observation

14 March 2024, ACAT

Stefanie Lumnitz
Climate Action, Sustainability 
and Science Department, ESA

ESA UNCLASSIFIED – For ESA Official Use Only 



3

What is the European Space Agency?

22 
Member States

2024 Budget
7.79 billion =
10.5 per European

Make Space 
for Europe

3

5 500+
ESA Workforce

Promoting cooperation among 
participating States in space 

research, technology and 
applications, for exclusively 

peaceful purposes
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The Explorers and Their Challenge

1. EXPLORE THE UNIVERSE

2. IMPROVE LIFE ON EARTH

…WHILE SERVING

PEACEFUL PURPOSES…

.. AND STRENGTHENING THE SPACE INDUSTRY
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Taking the Pulse of our Planet

ESA’s Earth Observation Vision



66

Heritage 06
Operational 14
Developing 39
Preparing 19

Total 78

ESA’s Earth Observation Missions
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> 750.000

350 TB satellite data 
distributed per day

registered users
= tip of the iceberg

full, free & open 
data policy

Next Generation missions
CO2M LSTM CHIME ROSE-L CIMR CRISTAL

All global landmass is observed
every 5 days at 10m resolution

30 TB Sentinel data 
produced per day

Current Interfaces, Discovery and Intelligence
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Space helps to 
bend the curve..
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Space helps to 
bend the curve..

.. through the 
global stocktake 
(IPCC) ..
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DRIVEN by the GREEN TRANSITION
leveraging 50 years of public and 
private investment in space
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POTENTIAL of SPACE for the GREEN TRANSITION

Space plays a 
significant role 

Still far below 
strategic and 

societal potential
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Space for a Green Future
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Collaborative 
Interfaces

Open 
Discovery

Intelligence in 
Innovation
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Collaborative 
Interfaces
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BioPAL
BIOMASS Product Algorithm Laboratory

= Open Source Software Project
= official BIOMASS algorithms
= first time that official algorithms are made publicly accessible

Banda, F.; Giudici, D.; Le Toan, T.; Mariotti d’Alessandro, M.; Papathanassiou, K.; Quegan, S.; Riembauer, G.; Scipal, K.; Soja, M.; Tebaldini, S.; 
Ulander, L.; Villard, L. “The BIOMASS Level 2 Prototype Processor: Design and Experimental Results of Above-Ground Biomass Estimation” 
Remote Sensing, 2020, 12, 985. doi.org/10.3390/rs12060985

biopal@esa.int
biopal.org

github.com/BioPAL

https://www.mdpi.com/2072-4292/12/6/985
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Open Source
Software Projects

Governance
structures

Best-coding 
principles

Reproducible 
environment

Continuous 
integration & 

testing
Documentation

Packaging & 
distribution

Open License/
Open repository

Git & Version 
Control

Open Source
Algorithms

Outreach

Improvement/
Maintenance

OPERATIONS



17

biopal@esa.int
biopal.org

github.com/BioPAL
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Open Core 
Libraries

Open 
Workflow 

Management
Open Data

Open & 
Closed 

Applications

From open data towards open innovation
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Space for a Green Future
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Open 
Discovery
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Open Source Geospatial – A Mature Ecosystem
We

C tribe

Java tribe

Julia tribeWeb wild card
R tribe

Python tribe
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The why 

●Overview of the open source for geospatial and EO ecosystem

●Guidance through the complexity of the geospatial ecosystem - sustainability, technical 
and legal interoperability and all the dependencies levels;

●Community building, a promoting and maintaining platform for new and innovative open 
source solutions for EO and geospatial,

Oss4geo.org … the beginning of the community tool

The Why and Who
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The how 
OSS4gEO – The How
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Space for a Green Future
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Intelligence in 
Innovation
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BEE.AI – Building energy efficiency estimation with 
Artificial intelligence

WHAT: Assessing buildings' energy performance and retrofitting potential by jointly 
leveraging Earth Observation and in-situ data. 

HOW: Design, implement, and validate a multi-modal AI-based system able to 
automatically estimate the energy efficiency level of single buildings, 
ranking them from "A" (most energy-efficient) to "G" (least energy-efficient)  
and to generate recommendations for interventions.
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EU Green Deal – Building Sector Objectives

Distribution of the building stock in EU per EPC class

97%
of buildings in the EU 
need to be upgraded
to meet the 2050
EU Green Deal 
decarbonisation 
vision (BPIE Data).

Energy Performance Certificate (EPC)
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Limitations of EPC Databases
for Urban Planning

● Data Gaps and Incompleteness

● Lack of Standardisation

● Coverage Limitation

● Limited Public Access

● Highly labour intensive

● Lack of Update and Maintenance

Public access to EPC databases across Europe 
(BPIE, 2015)
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WHAT NEXT?

“Saving the climate 
is our generational 
task. It must unite 
& encourage us.” 

We have a moral imperative to leverage
50+ years of public funding and private
investment in space to address the
greatest challenge of humanity.

We have an obligation to 
ACT NOW

Ursula von der Leyen

“We are on a 
highway to climate 
hell with our foot 
on the accelerator”

António Guterres
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Thank you!

Oss4geo.org, biopal.org

github.com/slumnitz

Stefanie.lumnitz@esa.int


