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Earth from Space — 50 Years of Seeing and 
Understanding a Changing Planet
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Space 1.0

Astronomy

Space 2.0 Space 3.0 Space 4.0

The Space 4.0 Era

Space for 
SocietyInt. CooperationSpace Race

Since millennia Since 1958 Since Fall of the Wall Now
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First Earth observation image from Space



4

About 
16.000
Satellites 
currently, 
over 600 
Earth 
Observation
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ESA-Developed Earth Observation Satellites

Courtesy ESA
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Increasing Forecasting Accuracy

Courtesy ECMWF
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Monitoring the Health of our Planet and ECV’s

Courtesy ESA CCI
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Planetary boundaries and Global Tipping Points
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European Space Agency

Rainforest Clearing

Courtesy ESA
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Rising Sea Levels measured by Radar Altimetry

Sea level rise is accelerating Sea levels 
could rise 1.3 meters in the next 80 years.
Proceedings of the National Academy of Sciences
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Courtesy ESA
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Impacts of ground water extraction

Measuring Ground 
Deformation in 
Mexico City
from an instrument 800 
km out in space

Combining five Sentinel-
1 radar scans between 
3 October and
2 December 2014 

Courtesy ESA
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Arctic Ice Cover 1980 - 2020

Courtesy ESA
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Glacier Decline
Cryosat

Courtesy ESA CCI
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Antarctic Ice Sheet Changes Synergy:=> Sentinel-1 / Cryosat 
Courtesy ESA CCI
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Impact of Covid-19 Lockdown on Air Pollution

Copernicus 
Sentinel-5P
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BEIJING’S NITROGEN DIOXIDE CONCENTRATIONS
Sentinel-5P shows air pollution returning to pre-pandemic levels as restrictions loose

March 16, 2021
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Digital Twin Earth a science area for engagement 

AI

Observations
• Public
• Commercial
• NewSpace

Earth System
Science

Scientific knowledge

Predictions

Simulations

Intelligent solutions

Courtesy ESA
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Extreme Events

Source: WACMOS-MED, Estellus
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Sentinels

HAPS
Drones

Meteo Sats

IoT

HAPS

IoT IoT

Drones
Small Sat 
Constellations

Exploratory Missions

A possible future focus Vision for Earth Observations - integration

Courtesy ESA
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Monitoring

Attribution

Prediction

Planetary
Boundaries

Early Warning

Citizen
Observatory

Towards a Planetary Management System

Understanding

“How to get thousands of EO systems, built at different times, by different people for 
diverse purposes using dissimilar data formats and communication techniques to 
operate together smoothly and form one coherent, holistic and integrated system”

Courtesy ESA



Thank you for your attention!


