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The European Space Agency for peaceful

purposes

Over 80 satellites

developed, tested, and
22 operated since 1975

c&" Member 2020 Budget

6.68 billion =
12 per European
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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

Cooperation Agreements
7 other European States & Canada

of which 3 Associated Members including
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Activities

« Earth Observation

* Vega Launcher

* Corporate Informatics
« ESA Security Office

« Contracts, Personnel
« Site Management
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50.000 visitors
peryear







ESA EO Vision: Eesa
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Taking the Pulse of our Planet
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ESA-Developed Earth Observation Satellites
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16 in operation
38 under development

14 under preparation
2020

MetOp-C
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Arctic Weather

Sentinel-6 Sentinel-5A Satellite
Michael Freilich

MetOp-SG-Al ® 2025
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Continuation of Sentinel Next Generation Mission

Copernicus
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BIOMASS . "+ 5 % Gesa

“Kfission ' Measure of forest
) .. biomass and height (200
. pixel resolution)
Payload - P-Band radar
.G 07 ) M SSO, alt: 666 km,;
LTAN: 6h00
Satellite 1250 Kg

Consortium  Prime: ADS-UK,
. Instrument: ADS-DE

Launch date 2023
Lifetime 5.5 years
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FLEX | Sk Cesa
Mission -t--:St"udy & monitoring of G e \f\ — s
fluerescence signal linked to, o : N
vegetatlon stress; pixel 300m }\ 03
Swathae® > 150kaT e | \ o e
“Payload FLORIS, 2 cHarhes |
spectrometers (O, lines) _
Orbit SSO Alt: 814 km; LTDN: 10h00
Satellite 470 Kg
Consortium Prime: TAS

Instrument: Leonardo
Launch date 2024
Lifetime 3.5 years
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Copernicus Dashboard esa

/ > 405.000 6 operational services

registered users % db == i A @

= tlp of the |Ceberg Land Atmosphere Ocean Climate Disaster Security

8 Copernicus Sentinels flying

(”%2_50 TB satelite data o, g, s e
— 7 distributed per day

S4  SBP
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Copernicus Sentinel Satellites Lesa

Sentinel 1 (A/B/C/D) All weather, day/night applications, interferometry }

= SAR Imaging

£ 0 {! Sentinel 2 (A/B/C/D) Land applications: urban, forest, agriculture, ...
. Multispectral Imaging Continuity of Landsat, SPOT

' Sentinel 3 (A/B/C/D) Wide-swath ocean colour, vegetation, sea/land
" = Ocean & Global Land Monitoring surface temperature, altimetry

entinel 4 (A/B) Atmospheric composition monitoring, pollution;
eostationary Atmospheric iInstrument on MTG satellites

Sentinel 5 (MF/B/C) & Precursor Atmospheric composition monitoring; instrument on
- Low-Orbit Atmospheric MetOp-SG satellites

Sentinel 6

P~ Jason CS (A/B) Altimetry reference mission
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Copernicus: Sentinel Expansion Missions esa

CO2M - Anthropogenic CO, Monitoring LST — Land Surface Temperature Mission

Causes of
Climate Change

- Agriculture & Urban
Management

CRISTAL — Polar Ice & Snow Topography CHIME — Hyperspectral Imaging Mission

- Y e
., - Effects of ./*‘7 (o
2% ™ Climate Change 3

¥ Food Security, Soll,
~&* ' Minerals, Biodiversity

CII\/IR Passwe Microwave Radiometer ROSE-L — L-band SAR Mission
g" } Sea: Surface Temp. G\ Vegetation & Ground
Al —_— & Ice Concentration ‘«3 Motion & Moisture
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Income from tlmber and
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EO and Policy Sector related to Forestry

Attributes of EO: global, transparent,
Independent, timely

Supporting of policies, in particular for
policy analysis,
monitoring and
compliance purposes

Collect and translate policy needs into
technical requirements for EO products
and services

Ensure the delivery of concrete solutions or
applications meeting the policy needs

COP21-CMP11

Eesa

Green Deal,

Forest Strategy,
Farm to Fork,
Biodiversity Strategy,
Bioeconomy
Strategy,

FLEGT, ...

R\
& SUSTAINABLE
p DEVELOPMENT

G<IALS
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Ecosystem Destruction

Kalimantan, Indonesia’

Summer 2015, “

" Sentinel-2A;
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Drought

Western Europe (after
25 July 2018
Copernicus Sentinel-3




European
Commission

Land Monitoring
Service

All Non Tree Areas "-;
1-20%
21 -40 %
41 - 60 %
61 - 80 %
81 - 100 %

Unclassifiable : " A
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§ European Environment Agency. (EEA) | Esri, HERE...
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European
Commission
——

Europe’s eyes on Earth

opericus Emergency Management Service: Wildfires

2 - Z e L, e

GUOE mmber: WA Acaton 0 EUSRAS
ot One At ) Produt i OWLIA V1

Bilia - GREECE

S EMSR540: Fire in Western
' Attica, Greece

Event Time (UTC): 2021-08-16 09:29
Event Time (LOC): 2021-08-16 09:29
Event Type: Wildfire (Forest fire)
Activation Time (UTC): 2021-08-17 07:03
Activation Status: Closed

ik ctker AT 308 00 esken

Affected Countries/Territories:

Hellenic Republic

Service Output: 5 products (7 maps)
First Estimate: 1 products (1 maps)

Delineation: 2 products (2 maps)
Grading: 2 products (4 maps)Authorised
User: Greece General secretariat for Civil
protection - Directorate for Emergency

T s S— Planning and Response

(opemicus - https://emergency.copernicus.eu/mapping/l
22

M £ 4 /A mh W fah o Wil FaY
IST-O1-COIIIPOIICIIIS/ CIVIS R OV

il — == Sz B Y| > THE EUROPEAN SPACE AGENCY

— 00 b c= 0 4 I W = ] D —— = mm



https://emergency.copernicus.eu/mapping/list-of-components/EMSR540

ARA forestry
YOV, tep

Missing

No shrub
Very young shrub
Young shrub

Little shrub
Moderate shrub

‘ Abundant shrub
Very abundant shrub

Information for Forest Management Eesa

Mapping of harmful broadleaved
shrubs in forest regeneration
areas based on Sentinel-2 data

=  Production: VTT
=  Customer: Finnish Forest Centre
= Impact: Operational use planned

= Article: Space helps forests
regenerate

Image (left): detail - shrub
abundance on two forest
regeneration areas with stand
borders

https://f-tep.com/ VTT

23
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https://www.esa.int/Our_Activities/Observing_the_Earth/Space_helps_forests_regenerate

DATABio

Forest management -
Forest variable estimation

« Stem volume per species

Red = Broadleaved

VTT https://f-tep.com/
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Y
Q} Bark Beetle — Suspicious Areas EES%“JD))))

ArpMon

Sentinel-2 scene from 28
September 2018

Military training area Allentsteig

Classification:

RED = Suspicion for nests of
bark beetles, Status: September |
2018

FFG

Forschung wirkt.
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forestry
tep

Troms og
Finnmaork

Heneuxud
A8MOoHOMHbI
oxpyz

Vorrbottens
lan

tens

Carbon Assessment — Growing Stock Volume esa

Legend

No data (e.g. clouds)

Water

Non-tree cover

<50 m3/ha

51-100 m3/ha
101-150 m3/ha
151-200 m3/ha

201-250 m#/ha
251-300 m3/ha

hyarilahti > 300 m3/ha
ol
| © AssessCarbon -
ESA Open Call project
led by VTT
- 26
— = =111l = === BN = 2= S - m 1] + THE EUROPEAN SPACE AGENCY




WAGENINGEN

wesrereseneen | @Nd Uuse following tropical deforestation @esa

....... 3 %,
T PR ,3
............. s sclos
YOG T ‘ot
. 3 b
Follow-up land use , Area (ha) :'j . "n:,’A
ot PO s >5000 '
W Pasture FE R,
m Commercial crop ot coh 4f ast » 3500 - 5000
m Smallholdercrop  *: 33§ *.i ..t rtiitnrd » 1500 - 3500
W Tree crop UM gt LR IR 11 - 500 - 1500
W Mixed agriculture ~ * _:. [ Te el WFddiT T + <500
W |nfrastructure Z] (A 10 3
Other land use

= Water
™ Unknown land use

De Sy et al., 2019, Tropical deforestation drivers and associated carbon emission factors derived from remote sensing data, ERL
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https://iopscience.iop.org/article/10.1088/1748-9326/ab3dc6

WAGENINGEN

wesseresencen - Radar Alerts for Detecting Deforestation

Sentinel-1-based weekly
forest disturbance alerts at
10 m resolution for humid
tropics in 31 countries (RADD
alerts)

Paper:

https://iopscience.iop.org/article/10.1088/1748-

9326/abd0a8

RADD alert app:
https://gena.users.earthengine.app/view/raddal
ert

(also available on WRI's Global Forest Watch)

— Il hw = ™ 4 I W = __

esa

Selective logging pattern in Central African Republic

Sentinel-1-based weekly alerts, period Jan. 2019 - Dec. 2020
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http://radd-alert.wur.nl/
https://eur03.safelinks.protection.outlook.com/?url=https://iopscience.iop.org/article/10.1088/1748-9326/abd0a8&data=04|01|martin.herold@wur.nl|19576dc09f9f4ac8966a08d8bc6169a9|27d137e5761f4dc1af88d26430abb18f|0|0|637466473915417358|Unknown|TWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0=|1000&sdata=kWA1htJoFpMYmm2JTNULsMgpvxOS6qYnNJsOFg+Oivk=&reserved=0
https://gena.users.earthengine.app/view/raddalert

S-2 time series to track clear cutting/deforestation

Sentinel-2, RGB, 20.08.2016

10 km

Sentinel-2, RGB, 15.08.2017

10 km

Sentinel-2, RGB, 04.09.2017

10 km

10 km

Eesa

Observed
clear cut,

3 km north-
east of the
city Loreto in
Ecuador

(KfW funded
forest
monitoring
project -
31192)




S-1 for Science Amazonas : Reducing uncertainties Cesa

In terrestrial carbon sources and sinks

g Land sink
and-use
change RS =3,
3o 1.8

1. Develop, test and validate a Multi- 2. Quantify carbon loss and gain from 3. Perform a contextual scientific
temporal forest Change Detection (MCD) Land Use/Land Cover Changes in the analysis and interpretation of the
algorithm for Sentinel-1 IW SLC time Amazonas based on the MCD algorithm carbon gain/loss accounting for
series output stressors (e.g. droughts or fires)

30
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CCI BIOMASS

= New maps 2010,
2017 & 2018

= 2020 map in
progress for COP26

= Consistency: a
decade of change

Fornat sbave prend Bomass Saasedna] - 218
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* |nternational collaboration to:

— foster sustained availablility of satellite and ground
observation in support of national forest information

systems

— support countries in the use of observations for their
national forest information systems

SN Australian Government
b A
g Department of the Environment

AR ﬁ Federal Ministry w
Department for "% | for Economic Cooperation \\/
Business, Energy and Development

& Industrial Strategy

\\\\%esa E @ > (SilvaCarbon O D ANKBROUP
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EO applications in forestry

- Sustainable forest management
- lllegal logging

* Forest health

* Insect infestation

« Storm damage

- Forest certification e

*  Forest fires & burned area

- Forest restoration e
- Biomass and -energy | ‘
- Carbon accounting
- Sustainable supply chains

+  Climate change mitigation — REDD+ eo

~180
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Platforms — Bring the People to the Data!

ERING SUBSCRIPTION REGISTRATION AND SUPPORT NEWS AND OUTREACH CONTACT

Keeping an Eye on
Our Global Forests

Forestry TEP is an online solution for commercial, research and public sector users to improve forest

i t. bility and carbon

One-stop shop for forestry remote sensing
services for the academic, public and
commercial sectors.

PROCESS GEO DATA

BROWSE YOUR DATA

EXTENSIBLE WITH APPS

TERMINAL

System for Earth Observation, Data Access,
Processing and Analysis for Land Monitoring

Part of the geospatial tools OpenForis at FAO

VTT http:/ /f-tep.com Q\% http://sepal.io
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https://f-tep.com/
https://f-tep.com/

SNAP cumulative download by month and OS

(2015/06/15 —-2021/08/31)

# Unigue Downloads
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SNAP cumulative download stats by month and OS
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SNAP download exceeded 835000 from June 2015 until today




Living Planet Fellowship

esa
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Supporting youngseieniistiit dfundet cutting-ed @fﬁgsearch in EO,

https://eo4s
fellowship/

\‘s .

EOP-SD

. LIVING PLANET FELLOWS H IP S
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pillars...
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goals

Grand science New research

challenges, infrastructure ‘
DTE, Green and ITC
Deal... capabilities P
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upporting young talented post-doctoral researches in MSs to
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» THE EUROPEAN SPACE AGENCY Ccesa

In September 2021 a final go/no-go decision will be taken depending on the COVID-19 situation

living planet BonN

23-27 May

symposium|2022

TAKING THE PULSE
OF OUR PLANET FROM SPACE

Home About Programme Sustainability Registration and attendance For Authors News

2022 Living Planet Symposium

23-27 May 2022, World Conference Center Bonn



: \ @ cSa

fj 20-24'SEPTEMBER 2021 Q LJUBLJANA, SLOVENIA & ONLINE

10TH ADVANCED TRAINING COURSE ON
LAND REMOTE SENSING
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https://landtraining2021.esa.int
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