Welcome to the 9th TAT Course on Earth
Observation, with focus on Land Cover

Jointly organised by ESA, NASA, Charles University

05 Sept 2022

F. Sarti, A. Castro Gomez
ESA Earth Observation Programme Data Applications EOP-SD
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Changing Eastern Europe: New Challenges for Science and Capacity Building in Land Remote Sensing
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EO intro

(ESA, NASA,

Euspa)

RS for Land
Cover (Uni
Paris)

Ice-breaker

RS for Agriculture Free morning RS for Land
(Uni Ljubljana) dynamics,
forestry,
fires, etc
(NASA speakers

_ and Uni Jena)
Vegetation

spectroscopy
(NASA speakers)

Social Dinner

Additional RS
applications to
Land Cover (NASA
and ESA
speakers)

Feedback,
certificates, end of
course

The course includes Theory and practice (different tools)
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35 participants from more than 10 countries
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European Space Agency

EUROPE’S GATEWAY TO SPACE

Wi VAN 22 Member States, 5000 employees

Exploration and use of space for
exclusively peaceful purposes

WHY

HQ in Paris, 7 sites across Europe
and a spaceport in French Guiana
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ESA Activities and Achievements Eesa

All of this is possible thanks to the collaboration of Member States

ESA Is active across every area of the space sector

World leader in science and technology
. W sV
Over 80 satellites developed, tested, and operated since 19755
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ESA Membership
22 Member States

Austria Italy
Belgium Luxembourg
Czech Republic Netherlands
Denmark Norway
Estonia Poland
Finland Portugal
France Romania
Germany Spain
Greece Sweden
Hungary Switzerland
Ireland United Kingdom

3 Associate Members
Slovenia, Latvia, Lithuania

Cooperation Agreements

0 other European States + Canacda
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ESA Locations @esa
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ESRIN — ESA's EO and European Small Launcher Programmes

gecsa
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Copernicus — Largest Global EO Provider Earth Explorers
BU1SP .. (5 .aa
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XL AN 3 ',‘% re\gei;tered users
« 25 terabyte new
- EOQ data per day
- 365.23 PB of
download volume
P e Groundbreaking Earth Science
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gcsa

EO for Disaster
Response and
Management Support

International
Charter on Space
and Major Disasters
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Copernicus Emergency
Management Service
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ESA’s Earth Observation Vision
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Taking the Pulse of our Planet
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*Pending final mission selection

ESA’s Earth Observation Mission Eesa

Satellites

12 in heritage
15 in operation
2020 41 in development
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Copernicus Dashboard esa
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S1B end of mission, after a failure on 23 Dec 2021

Sentinel-1B experienced an anomaly related to the
instrument electronics power supply, leaving it unable to
deliver radar data.

Thanks to the successful inaugural flight of the Vega-C
rocket (13 July), we are targeting to launch Sentinel-1C
as soon as possible (second quarter of 2023)
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FutureEO — Earth Explorers

Eesa
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Earth Explorers Putting together the puzzle Earth Since 2009 @esa
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Sentinel Expansion Missions @esa

(CO2M - Anthropogenlc CO, Monitoring (ST - Land Surface Temperature Mission "z\\ b
e : . 0
SN Causes of ,‘ Agriculture & Urban
S Climate Change - -- Management
. ‘ e y § s
[CRISTAL — Polar Ice & Snow Topography ; o \ A (CHIME — Hyperspectral Imaging Mission
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ONE LAST CHANCE

climatechange

Scientific Advances & Impact

Building on Europe’s EO ecosystem to address societal needs and global challenges;

LPS 2022 Bonn May 2022

https://www.esa.int/ESA Multimedia/Videos/2022/05/Living Planet Symposium opens LPS 2
022
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https://www.esa.int/ESA_Multimedia/Videos/2022/05/Living_Planet_Symposium_opens_LPS_2022

Climate: Sentinels add to 3 decades of ice sheet & sea level data @esa

11 satellites including ESA’s ERS-1, ERS-2, Envisat and CryoSat, S-1 and S-2
20 Greenland and Antarctica
millimetres are losing ice six times

» faster than in the 1990s.

Polar ice sheets are now
L responsible for a third of
all sea level rise.

5
Losses are on track with
the IPCC’s worst-case
0 climate warming scenario.

1995 2000 2005 2010 2015 2020

Mass balance of the Greenland Ice Sheet from 1992 to 2018 (2019) Nature doi:10.1038/s41586-019-1855-2
Mass balance of the Antarctic Ice Sheet from 1992 to 2017 (2020) Nature doi:10.1038/s41586-018-0179-y
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CRYOSAT Swath Altimetry to monitor World Glaciers  {Pesa

gesa

Glaciers provide crucial enera
resources and are ¢

\;;:) -
Glacier ice loss can now be measured frequently ‘-'x.%’{»,‘\ .
and in detail from space using satellite radar altimetry : *"&‘,.
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Earth Science for Society — Applications

Extending Europe’s World-leading EO expertise and competitive advantage
Support international responses to global societal challenges

ESA UNCLASSIFIED - For ESA Official Use Only
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Enabling Agriculture monitoring and policies Eesa

$1/S2 Detection
of mowing
events, harvest &
-, catch crops

l"‘
4 | " 2
b 0y Crop type mapping

& senucap

//// common agricultural policy

5
)
| Grassland mowing =
W‘ se n48tat . detection
G ALE Sentlreis for Agricuiiural Siatisties fmoxl‘;
{cumulative area)
W Harvested

B Not harvestsd yst

Involved stakeholders

Sen4CAP > 20 Paying Agencies are early adopters and
integrating these EO-based solutions for monitoring.
Sen4Stat four National Statistical Offices involved as early
adopters.

International stakeholders are collaborating:

Wre i )

o & IFAD THE DA == %
Accuracy:
UCL . P A M6e 80% (crop type) &
i @ sinercise @) gisat €-geos - Rgom -8 oLs 88% crop group
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Worldwide Land Cover Mapping at 10m esa
, “~ sentinel-1 esentinel-z @esa

. & -~

WorldCover

-> a freely accessible global land cover
product at 10 m resolution for 2020,
based on Sentinel-1 and Sentinel-2 data

WorldCover

AN

Released on 20" October 2021
11 classes, =74% overall accuracy

Independent data validation,
highly robust for phenology,
Copernicus DEM used as auxiliary data

v' Part of ESA EOEP-5
(Block 4 — EO Science for Society)

AN

https://esa-worldcover.org/

Do ommnn
.....
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Eesa

Enabling Coastal Charting and Erosion monitoring

Monitoring of
shoreline
Indicators and
coastal erosion
estimation.

03/04/2018

Historical Erosion and Accretion monitoring.
Future projections of erosion evolutoin.
Major cliff events.

Involved stakeholders

National governmental agencies, regional
authorities, intermunicipal cooperation and
municipalities, as well as natural site managers,
research centers and coastal observatories

Two parallel projects Thousands of km over France, UK,
o~ -~ Ireland, Spain Canada, Italy, Germany, » . . =~
LROANS 6 i-Sea Portugal, Greece, Romania, Norway 28
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Earth Science for Society - Digital Platforms

Access and utilization of EO data shall be massively enhanced and democratized by
accelerated use of ICT, bringing users to data and scalable hosted processing

ESA UNCLASSIFIED - For ESA Official Use Only 29
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The Rapid Action on coronavirus and EO

RACE Dashboard

The Rapid Action coronavirus Earth observation dashboard presents
the results of the Joint cooperation between ESA and the European
Commission on Covid 19 and EO.

The platform demonstrates how the use of Earth observation data can help
shed new light on societal and economic changes currently taking place
owing to the coronavirus pandemic.

\

Rapid Action*on COVID-19 and EO
(opemess
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RACE Project Summary race.esa.int
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How to use race.esa.int?

1111777 4
O
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COVID-19 lockdown: What is Building traffic £l maps Coronavirus and Water Quality
the effect on your city’s air i :
y y with Space data & - what’s the correlation?
pollution?

Step-by-step tutorial with simple and visual Step-by-step tutorial with simple and visual Step-by-step tutorial with simple and visual
instructions on how to analyse (through graphs instructions to retrieve average number of instructions to inspect water quality maps and
and EO image multitemporal comparison) the trucks on motorways and primary roads on a water quality time series and combine and
evolution of NO2 concentrations throughout location of choice. compare multi-mission data.

lockdown periods.

o
e s o o® . . , .
Coronavirus and Water Quality
1y " y — what'’s the correlation?
COVID-19 lockdown: what is the Juilding traflic @@ maps with 4
C . ‘ = ‘

o SR R Space data
eftect on your city's air quality? paces

} Lo vo®o .
@8 Mediam - - @4 Mediom @i Modiom

' 17 Decembber 2020

‘ Foed transgarntation is 8 good bdcator of I 1he ecor=y b
Haw has lockdonn impacted pour oty o yeur courtry? Folow the " COWNry is pertanming. Follow the step
slop- by slep imiructoss bo undersians Me evolutios of alr quakty underetand the svokstion of trucks on main

Doughiut DChAown meadares wiing a tree onbne 1ool launched by \ackatowm periocts I Burope, usng sxiestihe
E5A and the Ewropesn Commission launched by e Curcpean Space Agency ard the Burcpean o

Commizsion

= ' TUTORIAL: | I Tutorial:
A ; TUTORIAL:

Monitor

/J Analyzl s
gg g n..':,. v:‘g :Aﬂ ‘wa er qua tyl dﬂ

Create road traffic

maps using
Space data

v
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https://medium.com/euro-data-cube/find-covid-19-lockdown-measures-impacts-on-your-citys-air-quality-b628872b3251
https://medium.com/euro-data-cube/building-traffic-maps-with-space-data-%EF%B8%8F-fd894a847792

EURO DATA CUBE \ Sentinel Hub —the world-leading operational Data Cube Platform @esa

Cloud API EO Browser ==t -- _ - ¢

G P § © @ =

o e =4
A\ 60 Kk e 4
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processed requests
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Open-source and free to use

4 Sentinel mis:

'f 'i!.L‘:) w 10

Statistics - Septembei‘ 2021 visitors from 200 countries
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esa

000?000

Climate Change Initiative

The ESA CCI develops robust, global long term satellite datasets for 21
Essential Climate Variables as defined by the Global Climate Observing System.

ESA UNCLASSIFIED - For ESA Official Use Only
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OBSERVING SEA LEVEL FROM SPACE

JASON 1 JASON 2 JASON 3 SENTINEL-6 Rate Of Sea Ievel rise iS
accelerating (towards 4.5
mm/year)

Sea level rise is not uniform

ESA generating long term
Warming observation record
Copernicus Sentinel-6,
extending record

Thermal
expansion

1993 15 197 1-1 2001 2003 2005 2007 2008 2011 2003 2015 2017 “ Current area Of fOCUS On
coastal sea level
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TRACKING THE OCEAN’S LIVING CARBON PUMP esa

Phytoplankton: a biological
climate indicator for the
oceans.

Ocean colour detection from =
space |

Global primary production
varied between 38 and 42
gigatonnes C per year
between 1998-2018.

Primary production (1998 - 2018)
Carbon per sq. meter per year

B
0 grams - 700

38
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OBSERVER: Mapping ground motion at
European Scale: from dream to reality

https://www.copernicus.eu/en/news/n
Thu, 02/06/2022 - 12:00 . .
Print to pdf mapping-ground-motion-european-sce

In May 2022 the Copernicus Land Monitoring Service launched the European Ground | an d cobern | cus.eu
Motion Service. In this article we look at the making of the service and its significance to

users.

Figure é: Principle of the InSAR techniques: sketch of phase-shift (Ar) detection by
Product; central image: bradyseism in Campi Flegrei, Naples - Basic product; right image: comparing two SAR images, produced by a ground deformation.

metropolitan area of Rome- Basic product; credits: EEA/Copernicus Land Monitoring
Service/EGMS
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https://egms.land.copernicus.eu/
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Training & Education

€ ADVNCED COURSE ON RADAR

S  POLARIMETRY 2019

22-25 January 2019 | ESA-ESRIN | Frascati (Rome), Italy

e“v' Romeertar ® 503 @ esa

UunNIs

9 ESA (RYOSPHERE REMOTE SENSING

20'Septémbe « o Wit
sité catholique de Louvain.

Belgluim i~ J

TRAINING COURSE 2018

11-1h June 2018
_ UNIS, Unvversity Centre in
e gt Y ny

»
m Monitoring & Medelling, M AL
304 X l}_gg‘.;'! L ESA-ESHIN | =7amt [Roral Sta)y

- = 4

https://eo4society.esa.int/training-
education/

Links to some educational resources from ESA
partners/partnerships, such as CEOS WG CapD,

DLR/Jena, NASA/ARSET
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https://eo4society.esa.int/training-education/
https://eo4society.esa.int/training-education/

v/ ¥ ras  MPesa

unIs

9 ESA (RYOSPHERE REMOTE SENSING

TRAINING COURSE 2018

11-16 lum EIIlB

Monitoring a Moddllng
b 'IESA-GWCI Frent wal Iy
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https://eo4society.esa.int/training-education/

