ce Science Week !
\ shingﬁo %27 March 2018
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Maurlce Borgeaud, ESA

Head of the Science, Applications & Cllmate Depa’r\ ent
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ESA Directorate of
Earth Observation Programmes




ESA Budget per Domain - 2018

Navigation*
14.0%, 782.6 M€

Space Transportation®

19.8%, 1,110.7 M€

B€: Billion Euro
ME€: Million Euro

*includes programmes
implemented for other
institutional partners

Earth Observation®
26.0%, 1,455.8 M€

European Cooperating
States Agreements
0.1%, 6.9 M€

— 01 b

n
B
Budget 2018
5.60 B€
B
- 4w = T il o O - B

+

I+l

=
=
a

®
0
o

Prodex
1.2%, 65.4 M€

Scientific Programme
9.2%, 518.2 M€

Basic Activities
4 2%, 237.2 M€

Associated with General Budget
3.9%, 218.4 M€

Human Spaceflight, Micro. And
Expl.
13.1%, 731.9 M€

Telecom & Integrated Applications™
4.9%, 275.0 M€

Technology Support®
3.2%, 177.9 M€

Space Situational Awareness
0.4%, 22.9 M€
Slide 3
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Directorate of Earth Observation \Q““ @Sa
Programmes

Personnel Budget

938 € 1.5 bn
234 321 in 2018

Contractors Staff ($ 1.85 Billion)

5 Sites

ESRIN ECSAT

HQ
ESTEC EBO

Slide 4

— 0] bhw = ™= - I W = T 111l — O 2 = il = == SR w1l European Space Agency



0=
®
(0]
Q

Our Mission
Develop world-class Earth
Observation systems

addressing scientific &

societal challenges

with European and global

partners
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ESA-DEVELOPED {cesa
EARTH OBSERVATION MISSIONS Satellites

28 under

/

2015

2010
e 10 Sy eor 8 Py i development
Sentinel-2A MetOp-C
proci senine 1 i 13 in operation
4 & SMOS e ﬂﬂj S’éj ¢ ,14“3?%@ Met0p-56-81 p
GOCE™ o cryosat Proba-V i} pentinglz18 “g*ednlmel 28 Sentinel-5A —f
™\, Swarm N y
—_:é}w Sentinels 3?‘7 /.;% ?]’Sentnne| 38 i ﬁ
Sentmel S5p "’t\"k oL

%‘g:\s 9, Sensat Sentinel- {:A Sentlnel 2C 2025
Sentinel-1C (&,
Pia ﬁ
EarthCARE J ‘nﬁ‘\ e ﬁ/‘g\‘ :‘eTrglgfl -4A MTG-I2
Q‘i@% Sentinel-3C
@ Sentmel 1u % (/&\g

Biomass ®
ﬁ“\ Sentinel-20 Sentinel-30

%\ Sentmel 6B Sentinel-5B :
i Met0p-SG-A2 Rl

Sentinel-48 ‘ MetOp-S6-B2 2030
Mra-ﬁ

Science Copernicus Meteorology
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Science: Earth Explorers \‘\Q&esa

“ %\m B .. . GoOcE 2009 — 2013
~ adm aeolus” = ool --\ili“' N e 3y
e Gl e | SMOS 2009 — Present

Cryosat 2010 — Present

\ y— Swarm 2013 — Present
..... Eartl'ltare
Aeolus 2018
EarthCARE 2020
Biomass 2021
FLEX 2022
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Meteorology
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Copernicus — European Leadership in EO
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Sentinel Launches
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'
Registered Sentinel Users

, The real number of users
® @ is much higher but
o\f" o’” unknown due to the free,
O L full & open data policy.

125,000
100,000
75,000
50,000 |
B Copernicus User
25,000
g Uptake

— 0] hm = ™ 4 I ™ = T I = 5 =m il = == SE mm vl European Space Agency



Sentinel Open Access Data Hub @k eSd

e
Registered Users

129,188

" Published Products

6,411,328

=

Volume of User Downloads

51.52 PB —
Statistics on

13 March 2018

&

B Open Access Hub Availability
in the past month

96.8%

scihub.copernicus.eu

Slide 12
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Copernicus Space Component Evolution ‘\\w eSd

Next-Gen. missions
will replace current &
expansion missions

Current Sentinels

Sentinel Next
Generation

Sentinel Expansion

Copernicus for Security

Slide 13
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Sentinel Expansion (7 to 11)
High Priority Candidate Missions

Anthropogenic
CO,

Polar Ice & Snhow
Topography

Passive Microwave
Imaging

=
=
13

®
N
Q

Applications

Climate Change
(Causes)

Climate Change
(Effects)

Sea Ice
Concentration
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Sentinel Expansion (7 to 11)

®
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High Priority Candidate Missions Applications

High Resolution Agriculture & Urban

f § Land Surface .
i g Management Services
Temperature
Agricultural Management
Il-lrxzelirr?pectral & Food Security, Soil &
9ing Mineral Resources
L-band Soll, Vegetation, Ice
SAR extend, Food Security &

Ground Motion
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AKX S AT \4

Four Lines of Activity

« R&D on existing ECV « Knowledge Exchange
e New ECV  Cross-ECV Scientific Exploitation
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dcesa

Big Data Revolution

ESA EO Data Archive
Petabyte

110
100 -
90 -+

80 -
70 4 W Sentinel missions operated by ESA

60 - MEarth Explorer missions
50 - Heritage missions
40 - Third Party & Contributing Missions

30 -~
20 -~
10 A

O T T T T T T T T T T T T T 1
2000 2003 2005 2007 2009 2011 2013 2015 2016 2018 2020 2022 2024 2026
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The ®d-lab

New ESA Initiative
Shaping the Future of EO

Leveraging the Data &
Tech Revolutions

dtesa

INn one sentence

“Opening ESA

to disruptive
InNnovation
In EO”
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COP 21: ESA GG

Monitoring & Understanding

ESA Climate Change Initiative (ECVs)

licus Climate Change Service (Sentinels for C3S

arr
Space Climate Obse /_a ory ( Qre lanet Summit)




. s,
Climate Change Causes - GHG {cesa
Atmospheric
Carbon
Dioxide

Atmospheric Carbon Dioxide
412 ppm
| 410 ppm

400
390

+99%0 ppm
380 in just 15 years time
370

Global Monthly Average © ESA CCl /
Planetary Visions
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 21 Feb. 2018
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MBS GOALS

D e GOALS
TAKE URGENT AGTION TO COMBAT
CLIMATE CHAMNGE AND ITS IMPACTS

SUSTAINABLE

7
¢

\)
&% DEVELOPMENT

Hrena GOALS :
END POVERTY IN ALLITS FORMS
EVERYWHERE

s Al §

PROMOTE INCLUSIVE AND
SUSTAIMABLE ECONOMIC G
EMPLOYMENT AND DECENT WO! RK mk ALL

@RI GOALS
COMSERVE AND SUSTAINABLY
UEE THE OCEAMHS, SEAG
AND MARINE RESOURCES

Co-

>

;
I

- g =

-1""

'ALS

EESIRET GOALS

EMSURE INCLUSIVE AHD QUALITY

Zan”

RSN GOALS

ENSURE HEALTHY LIVES AMD PROMOTE

WELL-BEING FOR ALL AT ALLAGES EDUCATION FOR ALL
AMND PROMOTE LIFELOMG LEARNING

T GOALS 9 SO GOALS
BUILD RESILIENT IMFRASTRUCTURE, REDUCE IHEGUALITY
PROMOTE !ﬂﬂfﬂmu IHNDUSTRIALIZATION WITHIH AND AMONG COUNTRIES
AND FOSTER IHHOVATION

=

N

0 IR GOALS
BLY MANAGE FOR
COMBAT DESERTIFICATION,
HALT AND REVERSE LAND DEGRADATION,
HALT B! LOSS

PROMOTE JUST, PEACEFUL
AMD INCLUSIVE SOCIETIES

IODIVERSITY

SIS GOALS

ACHIEVE GENDER EQUALITY
AMD EMPOWER ALL WOMEN AND GIRLS

feni GOALS
REVITALIZE THE GLOBAL PARTHERSHIP
FOR SUSTAINABLE DEVELOPMENT

TN GOALS &

ENSURE ACCESS TO WATER
AMND SAHITATION FOR ALL

A GOALS 12

mulnsun«nlm PTION
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