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Presentation Content

‘ 1. Introduction to ESA
‘ 2. Fundamentals of Earth Observation (EO)

3. EO to obtain a synoptic view of the Earth

‘ 4. EO to monitor the dynamic Earth and its processes

‘ 5. ESA EO Educational & Training
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Purpose of ESA -@Ssa

“To provide for and promote, for exclusively peaceful
purposes, cooperation among European states in

space research and technology

/ and their space applications.”

\(&(((((((((«\Sg:

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 1l — SRR
: : : 1l
ongoing with Croatia. =
T -

Canada takes part in some E
programmes under a long-
standing Cooperation '

Agreement. -‘ T oI

oy
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ESA’s locations
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Salmijaervi (Kiruna)

Moscow

ESTEC (Noordwijk)

ECSAT (Harwell)

Washington EAC (Cologne)

ESOC (Darmstadt)
Oberpfaffenhofen

Houston Maspalomas ESA HQ (Paris)

o
Santa Maria

Kourou Toulouse

, New Norcia

Perth
s g
Malargiie ESAC (Madrid)
Cebreros ESRIN
(Rome)

B ESA sites
B Offices B ESA Ground Station + Offices
B ESA Ground Station B ESA sites + ESA Ground Station
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Activities \\\&:esa

space science human spaceflight exploration

ESA is one of the few
space agencies in the
world to combine
responsibility in nearly all 8
areas of space activity. carth observation Iaunchers navigation

* 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.

operations technology telecommunications
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ESA budget for 2017: by domain \

¢

Navigation*®
17.6%,1010.8 M€ [

Prodex
0.8%,47.2 M€

Space Transportation®
18.9%, 1088.4 M€

Space Science
8.9%,513.1 M€

Basic Activities
4.1%,234.8 M€

B€: Billion Euro
ME: Million Euro

*includes programmes
implemented for other
institutional partners

Budget 2017
5.75B€

Associated with General Budget
3.9%, 222.3 M€

Human Spaceflight & Robotic
Exploration
11.0%,633.0 M€

Earth Observation™

26.9%, 1543.3 M€ Telecom & Integrated Applications*

B 56%,319.0M€

European Cooperating
States Agreements
0.1%,5.5 M€

Technology Support®
I 2.0%,114.3 M€

Space Situational Awareness
B 0.3% 15.1Mm€

Slide 9

— 0l he c= 8 - W= "Il D 11 — == EX 2 I+l European Space Agency




ESA Earth Observation Programmes
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Sentinel Missions driven by user needs Earth Explorer Missions driven by Scientific Data from
driven mainly by Weather forecasting and Climate to contribute to European Copernicus initiative, These satellite needs to'advance our understanding of how the ocean, atmosphere, non-ESA
monitoring needs. These missions developed-in missions developed in _pa'rtnevship with the EU include C-band hydrosphere, cryosphere and Earth's interjor operate and interact Missions
partnership with EUMETSAT include the Meteorological imaging'radar (Sentinel-1), high-resolution optical (Sentinel-2), as part of an interconnected System. These Research missions,

Operational satellite programme (MetOp), forming the opucal and infrared radiometer (Sentinel-3) and atmospheric exploiting Europe’s excellence in technological innovation,
space segment of EUMETSAT's Polar System (EPS), C itoring capability (Sentinel-4 & Sentinel-5 on pave the way towards new development of future EO-applications.
and the new generation of ‘Geostationary Meteosat board Met missions MTG and EPS-SG respectively).

satellites (MSG & MTG satellites).

Meteorological Sentinel Earth Explorer
Missions Missions Missions
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The Earth Explorers

~

“$oi, cryosat

\
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v
0\ ‘earthcare

+ 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

Slide 13
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® 2. Fundamentals of Earth
Observation (EO)
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Satellite Earth Observation: a synoptic view

days 00 hours 00 minutes

Sentinel 2 constellation:
summer solstice
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Global Sea Surface Height measurements initiated with the
altimeters in the early 1990s

m Sea Level Rise: Thermal

GLOBAL MEAN SEA LEVEL expansion of the oceans
and melting ice
4071 Topex )
1 3ason-1 m Problems for countries
30 Jason-2 with low reliefs like
sl Bangladesh (food
£ ers-2 security, etc.)
% 1 Envisat Y b : o -
;lO'_ ‘ Fig
5 07
5
é-lo—:
(€}

-20 L7 7 \ Overall trend: 2.74 mm/yr

Common annual signal removed
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Global view: Sea Surface Temperature
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Synoptic Views: Polar Regions \\&i%esa

\ Arctic Sea Ice Concentration
g g 18° Arctic Ocean Marine Routes

= Arctic sea-ice extent pHard Mpsrals \COURR) A~ 7
(September) has shrunk ‘?&-;-e Touri , el i,..' - == = Northern Sea Route
by 12% per decade SRALEIRESS
since 1978

m The Arctic increasingly
becomes an arena of high
geopolitical relevance

301  wmmSatellite (1979-2007)
w— Mean 1PCC
B Most likely development
254 IPCC range

— Northwest Passage
— e Koy Marine Routes
Notable Icebreaker Voyages:
_— Arktika, August 1977
e SOVeELskiy Soyuz, August 1991
- . Polar Sea and Louis S. St-Laurent,
July and August 1994
=l Sea lce, 16 September 2002
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Envisat ASAR mosaic
Mid-August 2008

Beaufort
Sea




GOCE: Mission accomplished &?esa
1

COCE

Most precise geoid to date

— 0l he c= 8 - W= "Il D 11 = == = S L European Space Agency



=

0,
2
Q

,-
=
‘ﬁ

GOCE: Remnants of Tethys Ocean

e m— " — !
—-1500-300 -225 -150 ~7 0 75 150 225 300 1500
milliEGtvOs

© Nature Geoscience
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Swarm: Mission accomplished and ongoing

ot 28

W
SWARM

Tracking
Earth’s
dynamic
magnetic
field.
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® 4. Earth Observation to monitor the
dynamic Earth and its processes




Water vapour animation courtesy DLR
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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 \=
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Creation of Tools for Earth Observation

T

Education, Training and Outreach

ools for secondary schools

1.

2
3.
4

T

Posters

. Atlases

Multilingual web-based tools (Eduspace),

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

ools for general outreach

1.

2

i-books
. Apps for Tablets

Tools for University level

1.

2
3.
4

MOOCs

. SAR videos

SNAP Tutorials

. Thematic Exploitation Platforms (TEP’s)

ESA Presentation | 20 June 2016 | Earth Observation Programmes | Slide 40

ESA UNCLASSIFIED - Releasable to the Public

European Space Agency



\

ESA School Atlas, new ESA Water Atlas {:zesa

The furopean space Agency__ > ©S Introduction to ESA; Earth Observation; Gesa
SCHOO? Global Overview; Continental Overview;, SCHoOOI.
AT |_A the Natural Sphere; The Cultural ATLAS

Geography from Space Sphere. Grograghy dme Soace

Annex: Teachers’ Handbook, DVD-
ROMs with the original bands of the
satellite data, handbook content and
exercises, connected to Eduspace and
its SW Leoworks

" el

| Both freely available i
n
PDF from ESA web

Describes the major issues related to
water on Earth. It also presents water

as a natural resource, focusing on WORLD pages/(ht;?s://ete;rth.e
global water, the oceans, seas, lakes oF\WATER Ziggtixﬁan%tffairﬁﬁge)

and rivers of the Earth.
ESA Presentation | 20 June 2016 | Earth Observation Programmes | Slide 41 A T European Space Agency
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Eduspace: ESA web-based EO Educational
tool for secondary schools

s

{cesa

<

\\“\E ':4'.’-:_ : _
&\’;‘.esa eduspace fg_‘@ |

e g L
“¥.“European Space Agency
. '

£ Tt B 4™

o
g o wh

ESA Education Home Earth from Space Environmental Issues Envisat for Schools

03-May-2010

About Eduspace Earth from Space:
Image of the week

offe e 9 si:l i &
Languages... » Pt
(; esa eduspace ’-

Remote Sensing

Principles -
e
5 —
T Abawt Eduspace orth from Soec
meage of the weesl
i Muaaa yires = -—

Eduspace E=—f Cesa

Earth from Space

”.
Resources... ’
Multimedia TR —*% . Govaurxes.
> ¥
" oy o . CRT——
— -~ - I“
“ -3 : & Jou
Servw ey

Services "




Carrler = 517 PM

Eesa

Carrier ¥ 517 PM

home Mission

cryosat
+ ESA'S ICE M

Data Processing (Kiruna)

The living beauty

»
Sateliste Operations
(ESOC)

Long Term Archive .
(CNES) Mission Planning
(ESRIN)

AT »
- - | o -

Wiki and Forum now open [6/17/13])
ESA Presentation | 20 June 2016 | Earth Observation Programm . .
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@esa #_ Available on the ANDROID APP ON
sentinel ' App Store ’ GOOS[*E play



https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8
https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8

Proba-V App

0=
®
»
Q

#_  Available on the ANDROID APP ON

' App Store g P> Google play

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

Ul available in several languages:
English, Italian, Portuguese, Dutch,
Spanish, German, etc.

an Space Agency
ESA UNCLASSIFIED - Releasable to the Public



https://play.google.com/store/apps/details?id=eoapps.probavapp
https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8

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)

#_  Available on the

¢ App Store

Allows to visualize temporal changes of:
» sea surface temperature,

» the ice sheets,

» sealevel,

* Seaice,

« carbon dioxide,

» soil moisture and many more.

ESA Presentation | 20 June 2016 | Earth Observation Programmes | Slide
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https://itunes.apple.com/us/app/esa-sentinel/id1036738151?mt=8

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

What is a MOQOC?

Massive: no limitation on the number of participants. The
record is 440,000!

Open; free and accessible for anyone with an Internet connection
Online: all activities are made online

Course: it has a specific topic, prepared by specialists, offering
theoretical and practical content



1st MOOC about “Climate from Space”

o 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,
guiz, interactive exercises, satellite tracking app

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

Monitoring Climate

Change from Space @ roer cotne courne
Explore cur planet from Space and leam how we X Turwtme 3 wewts
can monitor climate change through Earth

obhservation tachniques. C‘ 3 howrs pw

APTUT THR COVEN
- - EDUCATORS

Wa arn now gt & tre o planet Earth whare wgnticart and raped

changes 4= ™ha cirmate am tabing plecs ® & becoming So Kagee
Icressng'y susortisl for ax 1o 3tucly The clmete end ctserse

changes ¢l scroas the plenet ot tha hghest eee! of decad

posstie. But haow car wa scieve Buch & covorstensive

wottwide vew?

Sewing the Len bom Spece siowa us 3o gain such » globe
perapectve. Dy uuing Lant cbearseson techrigms i s now
poas tie 1o monscr gobel srsronranal charge on & acie thas
hua rewar previcaal y belfore Deen posaide Lath claervation has
ot oedy sevelssonised the wiy we Dercaive our Some, bt
charged e wiy wa adentanrd owr profoond Irgact on the
sewronmert This techoolagy has troughs oo & paraioaration
B way we atudy oor planes.

nﬂ
—_—
15 Jun 22 Jan 29 Jum

— 3
8 Jun & Jul
WELX 5 MANAGING LO DATA: CURRENT METHODS AND FUTURL CHALLENGLS 1 weeks 8go

Topic Sa - ESA Climate Change Initlative

How s ESA's Chmate Chunge Initiative (CCI) vital In sapperting the monitering of
the Essential Climate Variables (ECV)7

. TOPIC 5A . ESA CUMATE CHANGE INITIATIVE VIDEO [08:44)

. TOMC SA - EXPLORE THE IMAGERY DATA & SATELLITES ARTICLE

. ESA CLIMATE CHANGE INITIATIVE QLuZ

T 2 3 Topc: 5b - Climate Models and Deta Assimilation
e oot EO In e chmate modeling and data assimilstion
Y |



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

Other ESA MOOCs

Monitoring Climate from Space

3rd ESA MOOC on Climate
from Space “Greenland
special”

https://www.futurelearn.com/co
urses/climate-from-space

N, , , _ 1st ESA MOOC on “"EO from
. . : b " . " - S f‘ E ',"‘ ! - -
Explore our planet from space and leam how Earth observation is used to mondor climate change, with this free online Space: The Optlcal V|eW"

course.

https://www.futurelearn.com/co
Earth Observation from Space: the Optical View urses/optical-earth-observation

1st ESA MOOC on “"EO from

Space: The Radar View”
Foreseen launch in October 2017

Discover how optical Earth observation data is gathered and used in this free online course from the European Space
Agency (ESA)

ESA Presentation | 20 June 2016 | Earth Observation Programmes | Slide 51 European Space Agency
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\\\t-' esa Earth Online

Need Help? Contact here European Space Agency
Data Access ~ Missions ~  Earth Topics ~ Pl Community ~ Explore more... -
You are here Home » EO Education and Training » EO Education for Schools | Edsnare | AEIEIED

EO Education and
Training

- EO Education for Schools

EO Education and Training Home
EO Education for Schools
Advanced EO Training for Pls
Other EO Training

- EO data

® EO data distributed by ESA
© Online Archives

© (Catalogue access
©® Sample data
12 Sentinel-1 Data Hub
ESA undertakes educational projects aimed at bringing Earth Observation into the school curriculum. ESA has 12 Eoli Catalogue
developed the Earth Observation educational website, "Eduspace”. Other activities include organising and
contributing to workshops for teachers, and developing tools (such as atlases and CDs) for EO education.

EO Education for Schools

&

ESA Multimedia Gallery

Eduspace 2 o
ESA has produced and maintains the Earth Observation website for secondary schools, Eduspace. This website T EO tra inin g aCtIVItI es
contains a wealth of knowledge about remote sensing, image processing, satellites, instruments and

applications of Earth Observation. As well as being a source of information, the website is interactive and contains © Education for Schools

many exercises and case studies designed to be used with software and data that can be downloaded freely from ® EO Summer Schools

the site. Eduspace is targeted mainly to secondary schools, but can be useful to anyone new to Earth Observation. ® Dragon Programme

© Tiger Initiative
e . o

® QOther EO Training
= Esrapenn Soacw Agercy
— e : DR e ® Upcoming / Past Events

Advanced Training

gesa .

Whet tocls does #
Harr

- EO software

What bs remcke
cancing?

European Space Agency



gﬁ esa Earth Online

Data Access  ~ | Missions ~ | Earth Topies ~ | Pl Community -~

You are here  Home » EQ Education and Training » EOQ Education for Schools

- ESA School Atlas

ESA and Geospace launched an educational resource in the form of the ESA School Atlas. As a complement to
the more conventional atlas, this represents an evolutionary leap in teaching resources, using satellite data to
show the Earth as it really is.

The Atlas is built on satellite imagery and is packed with the most current and visually stunning results of Earth
Observation. It displays in a clear and novel way all the fundamental processes affecting the Earth system, and
demaonstrates the techniques of the future for monitoring and understanding our planet.

This Educational resource is an invaluable tool for the classroom, finally providing a very affordable exposure to
costly satellite imagery from a wide variety of sensors. Wide swath imagery providing continental and global
overview is included, together with satellite imagery of the highest spatial resolution available today, with images
of 0.6m resolution.

The production of the School Atlas was funded by ESA's Earth Observation programme specifically to convert
this kind of Earth Observation material into an educational resource affordable to schools, and the atlas is
available at a much reduced cost!

Earth Observation exploits our understanding of physics and computer science to observe a great many features
and processes taking place on the Earth's surface and atmosphere. Some examples include the monitoring of
plants, oceans, atmospheric gas concentrations, geological features and changing cities. As such, while the
methods of Earth Observation are primarily relevant to the study of physics and computer science, the applications
are significant to an extremely wide variety of disciplines, including among others: geography, biology, chemistry,
environmental sciences, art and history.

The ESA School Atlas kitis a very valuable resource also for students of Geographic Information Systems (GIS).
There are many ready made digital exercises on DVDs provided with the Atlas that can be used with the free
software packages LEOWorks and ArcExplorer.

The Atlas is accompanied by a Teachers Handbook and a digital version on two DVDs. ltis available in both
English and German.

Alternatively, select the links below to download freely the DVDs and Teacher's Handbook:

® ESA School Aflas DVD 1 (4.69 Gb)
chool Atlas DVD 2 {3.20 Gb)
# Teachers Hand < (English)
# Teachers Handbook (German)

The Atlas contains the following content:
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LearnEO!
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Cooperation with CEOS

WGCapD
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Best Practices
The WGCapD (formed at the 25th CEOS Plenary in 2011)
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WGCV
2 e Providing wider and easier access to Earth
WGClimate Ok

Observation data

WGDisasters ® |ncreasing the sharing of software tools such as the

WGISS use of open source software and open systems
interface
Virtual Constellations ® |ncreasing data dissemination capabilities and

transferring relevant technologies to end users
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The WGCapD-6 Group Photo in Oberpfaffenhofen,
Germany (2017)




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.orag
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