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1. Introduction to ESA
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Purpose of ESA

“To provide for and promote, for exclusively peaceful 

purposes, cooperation among European states in 

space research and technology

and their space applications.”

Article 2 of ESA Convention
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Member States

ESA has 22 Member States: 
20 states of the EU (AT, BE, 
CZ, DE, DK, EE, ES, FI, FR, IT, 
GR, HU, IE, LU, NL, PT, PL, 
RO, SE, UK) plus Norway and 
Switzerland.

Seven other EU states have 
Cooperation Agreements with 
ESA: Bulgaria, Cyprus, Latvia, 
Lithuania, Malta, Slovakia and 
Slovenia. Discussions are 
ongoing with Croatia.

Canada takes part in some
programmes under a long-
standing Cooperation
Agreement.
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ESA’s locations

Washington

Houston

Kourou

Maspalomas

Santa Maria

New Norcia

Perth

Moscow

ESRIN 
(Rome)

Oberpfaffenhofen

ESOC (Darmstadt)

EAC (Cologne)

Salmijaervi (Kiruna)

ESTEC (Noordwijk)

ECSAT (Harwell)

Toulouse

Brussels

Cebreros

ESA HQ (Paris)

Redu

Malargüe

ESA sites

Offices

ESA Ground Station

ESA Ground Station + Offices

ESA sites + ESA Ground Station

ESAC (Madrid)
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Activities

ESA is one of the few 

space agencies in the 

world to combine 

responsibility in nearly all 

areas of space activity.  

* Space science is a Mandatory programme, 

all Member States contribute to it according 

to GNP. All other programmes are Optional, 

funded ‘a la carte’ by Participating States. 

space science

telecommunications

human spaceflight exploration

earth observation launchers navigation

operations technology
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ESA budget for 2017: by domain
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ESA Earth Observation Programmes

Meteorological
Missions

Sentinel
Missions

Earth Explorer
Missions
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The Earth Explorers

+ biomass
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Meteorological missions

➢ ESA: develops prototype satellites and, on behalf of EUMETSAT, procures 

recurrent satellites

➢ EUMETSAT: procures launchers and LEOP services, operates the satellites

➢ Meteosat Second Generation 

(MSG) missions in GEO and 

MetOp missions in LEO

➢ MeteoSat Third Generation 

(MTG) missions and MetOp

Second Generation (SG) 

under development

MSG

MTG

MetOp

MetOp

SG



2. Fundamentals of Earth 
Observation (EO)



Slide  15

Satellite Earth Observation: a synoptic view
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Electromagnetic Spectrum
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Electromagnetic Spectrum

Synthetic Aperture Radar (SAR)

Thermal Infrared (TIR)

Visible (VIS) + Near Infrared (NIR)= 

Optical
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Primary source 

of energy: Sun

Passive Sensors
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Passive Sensors

Primary source of

energy: Earth
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Active Sensors

Source of energy: 

Satellite



3. Earth Observation to obtain a 
synoptic view of our planet
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Altimetry

Global Sea Surface Height measurements initiated with the 

altimeters in the early 1990s

◼ Sea Level Rise: Thermal 
expansion of the oceans 
and melting ice

◼ Problems for countries 
with low reliefs like 
Bangladesh (food 
security, etc.)

Courtesy of Remko Scharroo, Altimetrics LLC
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Global view: Sea Surface Temperature
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Synoptic Views: Polar Regions

◼ Arctic sea-ice extent 
(September) has shrunk 
by 12% per decade 
since 1978

◼ The Arctic increasingly 
becomes an arena of high 
geopolitical relevance
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Most precise geoid to date

GOCE: Mission accomplished 
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GOCE: Remnants of Tethys Ocean 

© Nature Geoscience 
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Swarm: Mission accomplished and ongoing 

Tracking 

Earth’s 

dynamic 

magnetic 

field.



4. Earth Observation to monitor the 
dynamic Earth and its processes
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Water vapour animation courtesy DLR 
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MERIS composite image

Hurricane Gustav
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Ocean salinity
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Atmospheric and Ocean Interaction
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The Carbon Cycle
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Deforestation



→30 cm displacement 7 cm displacement

Eruptive 

fissures

Courtesy:  

• Institut de Recherche pour le Développement (IRD), Clermont-Ferrand, France 

• Université Blaise Pascal, Clermont-Ferrand, France 

• Institut de Physique du Globe de Paris, Paris, France 

• Université de la Réunion, Saint-Denis, France

“Piton de la Fournaise” volcano (Reunion island) – August 2003 eruption

Eyjafjallajokull (Iceland) Volcano (MERIS 2010)



5. ESA EO Educational & Training 
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ESA UNCLASSIFIED – Releasable to the Public

Creation of Tools for Earth Observation 
Education, Training and Outreach

Tools for secondary schools

1. Posters

2. Atlases

3. Multilingual web-based tools (Eduspace), 

4. Educational SW package for Image Processing and GIS (LeoWorks)

Tools for general outreach

1. i-books 

2. Apps for Tablets

Tools for University level 

1. MOOCs

2. SAR videos

3. SNAP Tutorials 

4. Thematic Exploitation Platforms (TEP’s)
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ESA UNCLASSIFIED – Releasable to the Public

ESA School Atlas, new ESA Water Atlas

Introduction to ESA; Earth Observation; 

Global Overview; Continental Overview; 

the Natural Sphere; The Cultural 

Sphere.

Annex: Teachers’ Handbook, DVD-

ROMs with the original bands of the 

satellite data, handbook content and 

exercises, connected to Eduspace and 

its SW Leoworks

Describes the major issues related to 
water on Earth. It also presents water 
as a natural resource, focusing on 
global water, the oceans, seas, lakes 
and rivers of the Earth.

Both freely available i
n 
PDF from ESA web 
pages (https://earth.e
sa.int/web/guest/eo-e
ducation-and-training)
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ESA UNCLASSIFIED – Releasable to the Public

Eduspace:  ESA web-based EO Educational 
tool for secondary schools
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ESA UNCLASSIFIED – Releasable to the Public

I-books,  Apps



ESA UNCLASSIFIED – Releasable to the Public

Sentinel App

For iPhone

• See where the Sentinel satellites are in real-time
• See the last and next time they have been and will be

over your location; Move them to the time of the last
data transmission and smoothly move them back to
their current location over the 3D globe

• Explore the Sentinel satellite 3D models
• Get information and news about the Copernicus

Programme
• Get information about access to Sentinel data
• Set Notifications to be warned when satellites are

flying by
• Stay tuned with the latest mission information

https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8
https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8
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ESA UNCLASSIFIED – Releasable to the Public

Proba-V App

• Take a picture of a landscape
• Associate the vegetation status

derived from Proba-V NDVI products
in your area to the picture

• See graphics of the vegetation status
evolution during the last 6 months
(tap on picture icon or on map)

• Build your picture gallery and see all
your pictures on the map

• Share the pictures on social media
• Learn about Proba-V, get news and

image of the week
• UI available in several languages:

English, Italian, Portuguese, Dutch,
Spanish, German, etc.

https://play.google.com/store/apps/details?id=eoapps.probavapp
https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8
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ESA UNCLASSIFIED – Releasable to the Public

CCI App & visualisation tool

Climate from Space, ESA's iPad App for visualization of climate 

data being produced through the European Space Agency's Climate 

Change Initiative (CCI) 

Allows to visualize temporal changes of:

• sea surface temperature, 

• the ice sheets, 

• sea level, 

• sea ice, 

• carbon dioxide, 

• soil moisture and many more. 

https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8
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ESA UNCLASSIFIED – Releasable to the Public

ESA recently started to create educational MOOCs for EO techniques & 
Applications, starting with Climate Change

Video courses (University level) 
about EO

1.Massive: no limitation on the number of participants. The 

record is 440,000!

2.Open: free and accessible for anyone with an Internet connection

3.Online: all activities are made online

4.Course: it has a specific topic, prepared by specialists, offering 

theoretical and practical content

What is a MOOC?



ESA UNCLASSIFIED – Releasable to the Public

1st MOOC about “Climate from Space”

5050

• https://www.futurelearn.com/courses/climate-from-space

• 10,000+ subscriptions, 50% active, completion rate of 30% (very high!)

• MOOC 5-weeks course (June, 2015 / Dec, 2015) included videos, text, 

quiz, interactive exercises, satellite tracking app

• Interactive, with Q&A. Two editions done, more will follow

https://www.futurelearn.com/courses/climate-from-space
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ESA UNCLASSIFIED – Releasable to the Public

• 3rd ESA MOOC on Climate 

from Space “Greenland 

special”

https://www.futurelearn.com/co

urses/climate-from-space

• 1st ESA MOOC on “EO from 

Space: The Optical View”

https://www.futurelearn.com/co

urses/optical-earth-observation

• 1st ESA MOOC on “EO from 

Space: The Radar View” 
Foreseen launch in October 2017  

Other ESA MOOCs

https://www.futurelearn.com/courses/climate-from-space
https://www.futurelearn.com/courses/optical-earth-observation
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ESA UNCLASSIFIED – Releasable to the Public

Overview of ESA EO Training

https://earth.esa.int/web/guest/eo-education-and-training

Central 
page for EO 
education 
and 
training

https://ea
rth.esa.in
t/web/gu
est/eo-
education
-and-
training
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ESA UNCLASSIFIED – Releasable to the Public

Central page for EO education and training
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ESA UNCLASSIFIED – Releasable to the Public

Central page for EO education and training
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ESA UNCLASSIFIED – Releasable to the Public

LearnEO!

1.LeanEO! is an Earth 

observation education project 

funded by the European Space 

Agency. Its aim is to increase 

the understanding of satellite 

data from ESA missions and 

show how these can be used 

to tackle environmental 

problems in the real world. 

2.Lessons use Bilko software.

3. The Amazon river plume

4. Monitoring oil pollution at 

sea

5. El Niño and the Southern 

Oscillation (ENSO) 

6. Monitoring Atlantic 

storms

7. Observing Earth gravity:

8. Monitoring Arctic sea ice

9. Forest monitoring 

10. Monitoring urban growth

11. Land cover mapping

12. Monitoring soil moisture

http://www.learn-eo.org/index.php
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ESA UNCLASSIFIED – Releasable to the Public

Cooperation with CEOS 
WGCapD

COSPAR CB Workshop, Ghana, June 2017
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ESA UNCLASSIFIED – Releasable to the Public

Thanks for your attention!!!
Web sites of interest for EO Education:

Copernicus:  http://copernicus.eu/

ESA Earth Watching: http://ew.eo.esa.int/web/guest/home

ESA Education: http://www.esa.int/Education

SEOM: http://seom.esa.int/

ESA Earth Observation: 
http://www.esa.int/Our_Activities/Observing_the_Earth

ESA Earth Observation Education: https://earth.esa.int/web/guest/eo-
education-and-training

Eduspace: http://www.esa.int/SPECIALS/Eduspace_EN/

International Charter: www.disasterscharter.org

http://copernicus.eu/
http://ew.eo.esa.int/web/guest/home
http://www.esa.int/Education
http://www.esa.int/Our_Activities/Observing_the_Earth
https://earth.esa.int/web/guest/eo-education-and-training
http://www.esa.int/SPECIALS/Eduspace_EN/
http://www.disasterscharter.org/

