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The key to 
sustainable 
development…

…is achieving a balance
between the exploitation of
natural resources for socio-
economic development,
and conserving ecosystem
services that are critical to
everyone’ s wellbeing and
livelihoods.
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The Challenge: Evidence-based policy-making

Knowledge: 
inform us about the limits of 
the planet

Action: 
Societies decide how to use 
resources of our planet
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To better 
understand 
these 
changes…

Our planet is 
under 
continuous 
observation 
from satellites



Copernicus – Europe’s Eye on Earth
Largest EO data provider in the World: 250TB/day data
Archive: 250PB of data stored, daily growth rate: 220TB  



Monitoring the Earth in (near) real-time is now a reality!



Big Data 
Challenges in EO 
Science… 

• Data Volume

• Data Variety/Heterogeneity (e.g., sensors, spatial-temporal-spectral 
resolution)

• It requires scientific knowledge to understand what data is needed… 
optical (which resolution?), radar (which type?)

• It is hard to access or download

• It is hard to prepare… atmospheric correction, grid formats, pixel 
alignment, speckle filtering

• It requires capacity building and training



How to transform 
this large amount 

of data in useful 
information and 

support evidence-
based decisions?



Earth Observations is useful for monitoring SDG’s

http://earthobservations.org/geo_sdgs.php



GEOEssential – http://www.geoessential.eu
Generalization of the EV concept across SBAs & connection with SDGs

Lehmann A. et al. (2020)

GEOEssential -

Mainstreaming workflows

from Essential Variables to

Environment Policy

Indicators. DOI:

10.1080/17538947.2019.15859
77
Nativi S. et al. (2020) Towards

a knowledge base to support

global change policy goals.

DOI:

10.1080/17538947.2018.15593



SDG15.3.1…
…Proportion of land that is degraded over total land area

Lehmann A. et al., Essential

Variables from Earth

Observation for environmental

multi-scale indicators and
policies. Submitted
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Collaborative effort from: University of Geneva, UNEP/GRID-Geneva, CNR, EC-JRC, ESA, GEO

SDG15.3.1…
…Implementation using the GEOSS platform & more



SDG15.3.1…
…UNSD SDG Indicators Global Database

Only 50% of the countries have reported a value



SDG15.3.1…
…Modelled using EO data



SDG15.3.1…
…Disaggregation



SDG15.3.1…
…GEOEssential Dashboard

Giuliani G. et al. (2020) Knowledge

generation using satellite Earth

Observations to support

Sustainable Development Goals

(SDG): a use case on Land

Degradation.
DOI: 10.1016/j.jag.2020.102068
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