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GIO = GMES Initial Operation

GMES - Flagship EC-ESA opernicus Regulatiot
of EU Space Agreement on and Data Policy
Policy GMES

EC - GMES Start of GMES Start of

GIO Full service
operations

Bureau
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COPERNICUS IS DRIVEN BY THE USERS

)‘Copernicus

!
»

User Requirements: Strategic, Technical, Operational

\% 75
e * \I/ J/ J/

Copernicus Copernicus Downstream Services
space and in situ data Services “Copernicus Economy”

. »
esa & EUMETSAT

o5 S5
oat Servi Value Added
e:_a . ?r-;’lct? ) Services and
sources ormatio Applications
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SENTINELS

COPERNICUS
GOVERNANCE

MERCATOR European
OCEAN E ECMWF : rE Environment
INTERNATIONAL Agency
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COPERNICUS SENTINELS IN
ORBIT

Key Features Mission In Orbit

SENTINEL-1A AND -1B

Polar-orbiting, all-weather, day-and-night radar imaging

SENTINEL-2A AND -2B

Polar-orbiting, multispectral optical, high-res imaging

SENTINEL-3A AND 'BBOpticaI and altimeter mission monitoring sea and land parameters

Q O8O

SENT' N EL-4 Payload for atmosphere chemistry monitoring on MTG-S
SENT| NEL-SP Mission to reduce data gaps between Envisat, and S-5
SENT| N EL_5 Payload for atmosphere chemistry monitoring on MetOp 2"Gen

SENT| N EL_6 Radar altimeter to measure sea-surface height globally
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SENTINEL-1

All-weather, day
and night
observations to
support services for
sea-ice monitoring,
marine environment
surveillance, ship
detection, land-
surface motion risks,
mapping of forest,
water and solls,
humanitarian aid and
crisis management

MAIN USES OF COPERNICUS
SENTINELS

f

SENTINEL-2

Agriculture/vegetatio
n monitoring, soil and
water cover, forest
management, border
and maritime
surveillance,
emergency
management: floods,
fires

@N

SENTINEL-3

Ocean forecast,
climate change and
operational
oceanography: sea
surface height,
ocean color, oceanic
carbon fluxes,
monitoring river or
lakes level

(o)

SENTINEL-4

Continuous
monitoring of
atmospheric
composition
focused on air quality
over Europe, with
main products Ozone
(0O3), Nitrogen
Dioxide (NO2),
Sulphur Dioxide
(S02),
Formaldehyde
(HCHO) and aerosol
properties

|

o B |

SENTINEL-5

(Precursor of
Sentinel-5) daily
global monitoring of
the main
atmospheric
pollutants (CH4 and
02 NO2 CO2 HC
HO, SO2) and two
major greenhouse
gases (CH4 and
tropospheric O3)

ol ®FO

SENTINEL-5P SENTINEL-6

Ocean forecast,
climate change and
real time ocean
topography: wave
height, ocean
surface, wind speed

Daily global
monitoring for
climate, air quality
and ozone/surface
UV applications,
with key parameters
03, NO2, SO2,
HCHO, CHOCHO,
Aerosols, CH4 and
stratospheric Ozone
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ENTINEL FAMILY DEPLOYMENT SCHEDULE

| 2020 2021 [ 2022 [2023 [ 2024 [2025 | 2026 [2027 | 2028

2014 [ 2015 [ 2016 [ 2017|2018 [ 2019
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Sentinel

*Dellue to MTG
* Delivery to MTG

Sentinel 1C (Follow-on)
Sentinel 1D (Follow-on)

Sentinel 2A (Optical High Resolution) Vega

Sentinel 2B (recurrent) Vega

Sentinel 5 Precursor (Atmospheric Composition/Polar orbiting)

-

DYUZ

1B (recurrent)

2029

2030

Sentinel 2D (Follow-on)

Sentinel 3B (recurrent) Vega

Sentinel 3C (Follow-on)

Sentinel 3D (Follow-on)

Sentinel 5A (Atm. Compos. Inst. on METOP-5G) - 100% ESA

Sentinel 4B -
100% ESA

Sentinel 6A (High Precision Radar Altimeter)

LEEEI"I'I'.'I: {:} Flight Acceptance

Ao
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#SPACE_COMPONENT EVOLUTION

» 2025-onwards: Copernicus Expansion Missions / High-
Priority Candidate Missions (HPCMs)

Proposed by ESA leveraging on the User Requirements
activity (NEXTSPACE) managed by EC/DG GROW

 2030-onwards: Copernicus Space Component Second
Generation

Enhanced continuity of current Sentinels

ESA architecture studies for both HPCMs and Second Generation
Sentinel are currently on-going

 h
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#SPACE COMPONENT EVOLUTION
6 candidate missisons (HPCM)

Anthropogenic CO, High Resolution
Monitoring Surface Temp
N\ Y
.
Polar Ice & Snow HyperSpectral
Topography | Imaging
%
a D
*-1*“ b o
Passive Microwave | = .. & . L-band
. A,
Imaging 53 « | SAR
A T
_ 9 ‘\ Y,
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972 343 5 1 6 863 TB

L4 B *~ bR B B 0y 4\ L pid :a:‘m

NEED TO DISTINGUISH BETWEEN DATA POLICY FOR:

EXCEPTIONALLY, SOME MAY APPLY TO PROTECT THE SECURITY
INTERESTS OF THE UNION OR ITS MEMBER STATES
THE COMMISSION HAS UNDERTAKEN AN
WITH THE ASSISTANCE OF EXTERNAL CONSULTANTS.



34,000 products ingested in the last 24h
100,000 downloads in the last 24h

#DATA VOLUMES

150+ TB data downloaded every day
150 PB archive since start

87 PB downloaded (November 2018)

Lopernicus
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COPERNICUS DATA ACCESS OVERVIEW

NO MORE LARGE FILES DOWNLOAD:
NO MORE STORAGE ISSUES

THE DIAS & WHERE TO REACH THEM

WWW.CREODIAS.EU WWW.MUNDIWEBSERVICES.COMVWW.ONDA-DIAS.COM WWW.SOBLOO.EU WWW.WEKEO.EU

-

CRGODIAS © Mundi ‘'ONDA soblco . WEKEO

WEB SERVICES



http://www.creaodias.eu
http://www.mundiservices.com
http://www.onda-dias.com
http://www.sabloo.eu
http://www.wekeo.eu

MORE THAN 320.000 USERS
March 2019

Qopernicu

sUppor ©fice




Size, ha
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#USER UPTAKE

Does not include pISLEq0

{ﬁ"‘i National Mirror Sites (e.g..CODE- DE PEPS)
* AWS, Google, Planet ‘
* Private platforms (e.g. Visioterra, EO.Browser, Adam
Platform)
o  Users of sérvices information
«* Users of Copernicus-enabled applications (e.g. Meteo
Pollen, Plume Labs)
 End-user and field users (e.g. English Environment Agency
Water Patrol)
». DIAS{Ramping Up)

= Gpernicus

SUpport Olce




SPACE INFRASTRUCTURES IN SITU INFRASTRUCTURES>

SECURIT
ATMOSPHERE MARINE LAND CLIMATE EMERGENCY
= @ J
AIR QUALITY ICE MONITORING  FARMING CLIMATE CHANGE  FLOOD SURVEILLANCE
<4 PUBLI
POLICY MAKERS PRIVATE /| COMMERCIAL

APPR,?ACH




Benefit areas and products examples

Land
Monitoring Global

‘A;\ Un.

Hydrographlc and

Specific land cover info elevation reference maps % of built- up area
7@@¢I!IIIIIIIII Il'g!!agii
Image Mosaics CORINE Land Cover High Resolution Layers Reference Data Related Pan-European

products

Urban Atlas Riparian Zones Natura 2000 (N2K)

( opernicus [l e
Eusoge’s eves on Earth Commission



“ Benefit areas and products examples

Marine safety
Marine resources

Coastal and marine
environment

Climate and
meteorological
forecasting

Other: Transport,
Tourism, Environment,

Pollution, Energy, etc. Ocean Colour / Biogeochemistry (e.g.

optics, chlorophyill, biology, chemistry )

G}D*?miﬁ&!ﬁ o,




_(mPFBenefit areas and products examples

ere
| b'r'ing

qko
v

Air Quality and Atmospheric Composition

Health

_ Climate forcing
Environment

R Ozone layer & UV

Climate

Renewable Energy Solar radiation

Emissions and surface fluxes

Gpg.mmjgnuuﬁ - : Commission




@ Benefit areas and products examples

Climate
Change

Climate change Consistent Estimates of the

e .. Essential Climate Variables (ECVs)
Mitigation and

adaptation
Support to Mitigation and

Weather forecast |Adaptation Strategies

Pollution Global and Regional
HERENAERS

Environment

Seasonal Forecasts

Health
And Climate Projections




A' Benefit areas and products examples

Risk & Recovery Mapping:
* Reference Maps

Disaster Emergency

Situations
| Rapid Mapping:
| * Reference Maps
* Delineation Maps
EMERGENCY RESPONSE * Grading Maps
e/
Humanitarian Crises PREPAREDNESS Early Warning:

* Floods: EFAS & GFAS

* Forest Fires: EFFIS & GWIS
* Droughts: EDO & GDO

EFAS = European Flood Awareness System; | Y
EFFIS=European Forest Fire Information System 21 C}per’nicus f:'-

* Pre-disaster Situation Maps
* Post-disaster Situation Maps




‘7 Benefit areas and products examples

Security
i Coastal monitoring
Pre-frontier monitoring

Border Surveillance Reference mapping

Maritime surveillance of an area
of interest
Vessel detection

Maritime Surveillance Vessel tracking and reporting

Vessel anomaly detection

Road network status assessment
Conflict damage assessment
Critical infrastructure analysis
Support to EU External Reference map
Action Support to evacuation plans
Crisis situation map
Border map
Camp analysis

GDE"”'CUS el




#COPERNICUS SERVICES

Additional services will be considered to
meet unsatisfied or emerging needs (non-
exhaustive):

— Monitoring CO2 to estimate anthropogenic emissions (priority)

— Climate Change and sustainable development
— Changes in the Arctic
— Cultural Heritage

— Agriculture

L
)

=
! -
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A opermicus

Europe’s eyes on Earth

Q _,./

TOURISM

HEALTH —— FORESTRY ¢ - ENERGY & NATURAL RESOURCES

DEVELOPPMENT & COOPERATION
CLIMATE CHANGE & ENVIRONMENT BLUE ECONOMY




APPLICATIONS: NEWS

) Signin News Sport @ Weather Shop Reel Travel @ More

NEWS

News Sport Weather Shop Reel Travel More

NEWS

Home  Video  World UK Business Tech Science  Stories  Entertainment & Arts

Home Video World UK Business Tech Science Stories Entertainment & Arts He

\ Science & Environment Science & Environment

/
Sentinel tracks ships’ dirty emissions Watch how air pollution moves across
from orbit Europe

By Jonathan Amos

BBC Science Correspondent By Jonathan Amos

BBC Science Correspondent

.~’i' D 27 April 2018 Sh
£ © st f © v E " Shenn ® 14 January 2019 f ° ¥ E ‘C: Share

‘»-

CAMS Nitrogen Dioxide (Nozﬁis 5 January 2019 18UTC

) a

.. .

Nitrogen dioxide air pollution 5-10 January (sequence is played twice)




APPLICATIONS: NEWS

’- Copernicus
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\‘ “COOL” APPLICATIONS: NEWS

Copernicus

N EWS Detention WIS ELGE |dentity From above

This image, taken by Sentinel Images in October
2018, shows how quickly the site has been developed




"COOL" APPLICATIONS: FUSION

Copernicus
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APPLICATIONS: FUSION

Copernicus EMS
Gravita danni al 18/7/2017
annl legoe (187 ettr) .
B Alamente danneggiate (07 ettay &
mirasone 1060 st * .

Copeartura del suolo
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Copernicus EMS
Gravita danni al 18/7/2017
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"COOL" APPLICATIONS: VISUALISATION

Copernicus

1485 N, 19.61° E
50° @ 34 km/h
173 pg/m?

eartn
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;Ec\}opernicus
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APPLICATIONS:
\bWindy.corT:*

VISUALISATION
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S YN COOL” APPLICATIONS: VISUALISATION

*’* Random beautiful fields #

All fields - 2018 -

Q@

Powered by OneSoil




"COOL" APPLICATIONS: AI/ML

Copernicus

Map layer Filter . .
Crops - All fields - '+ Random beautiful fields -

os Roches

Size, ha

10.8

lelCougnaud

Map layer Filter + .
Crops - All fields - ’+ Random beautiful fields &

[
Malze LLes Roches

Sainte-Pexine

Size, ha

17.8

feiCougnaud
Moutiers

sur-le-Lay

La Touche

Sainte-Pexine

Moutiers
sur-le-Lay

LesCarrieres LesTouches

Le Four La Touche

0 mapbox Powered by OneSoiIQ

lLalkaucherie

Les Carrieres

Le Four

() mapbox | Powered by Onesoil™




"COOL" APPLICATIONS: AI/ML

= Fields Vegetation: mber 18,2018  November 20,2018 November 30,2018 December 10,2018 December 25,2018  January !

Copernicus

CB 1. Field, 4 ha ' | £ig

@ e | EABNE Villa Nature #

Google

2. Field, 6 ha
gy
‘ 3. Field, 6 ha

\ l;{,

™ ;
Y4 , P LA'GARENNE

Map layer ! + Random beautiful fields . Bl |

Crops - + ,- -\ ]
- + ’ /

/ - | |
4 Andalusia .
i . . QU Dos Hermanas

— Rice size, ha . ther now Weather forecast» 3. Field, 6 ha

42.3K

o
+9 4mis < 84 % +6° 762 mm 0%
Actions

Edit info

st notes All notes»

@

0 mapbox Powered by OneSoil




"COOL" APPLICATIONS: STARTUPS

Home About Media FAQ Contact Sign Up Log In

About SILLE Why choose SILLE?

- Hampton Roads Bridge Tunnel South

~ B7 (ASC) - RO INE- RTNIENT W

/ Hampton Roads Bridge Tunnel Southc 09.04.2014 - 18.11.2017

LEGEND Diaglbcermet

KEY VALUE POINTS

Why choose SILLE?

N > Coverage of the entire world
."/-.
7,
&4. Home About Media FAQ Contact Sign Up Log In FREE DEMO

Press Case Studies Multimedia Social

Case Studies

Geo Hazards Mining Civil Engineering

Landslides, Subsidence, Sinkholes,... Mining sites, surrounding infrastr... Bridges, Roads, Railroads




4" COOL" APPLICATIONS: STARTUPS

y

.. RCUrONEeWS. Europe World Business Sport Culture Style Sci-tech Travel Video = Programmes ¥

SHARE THIS
ARTICLE

Plume Labs Air Report - a successful app prompting users to adapt their behavior to pollution levels

@  SANFRANCISCO @
i

@ PARIS @

# & DG |7 st

Alr report by Plume Labs (Copyright Plum Labs)



B COOL” APPLICATIONS: STARTUPS

@ skindex

Discover how to keep your skin
looking young and healthy

SEIN AGING INDEX:

d LOW

Find out the effects of pollution in your city
every hour together with a set of
recommendations for how to best protect your
skin.

0 Find location... m

SKIN AGING +

Ozone (0O3)

11:00

Elsene, Belgium

Latitude:50.832908 _
Longitude:4.358734 Effects on the skin:

03 b

0.0380 mg/Kg Recommendations:

NOX =
9.9700 mg/cbm
uv +

@.25600

PM

9.0143 mg/cbm

Powered by

@ Randbee

Contains modified Copernicus Atmosphere Monitoring Service
Information 2813



"COOL" APPLICATIONS: COPERNICUS4CITIZENS

[
@wammezz

. Wim Zwijnenburg < Follow ) v

Latest #Sentinel2 imagery picked up a fire at
an #oil well site near Bugan, #Deirezzor in
SDF controlled areas close to frontline with

ISIS wikimapia.org/#lang=en&lat=3 ... via
@sentinel hub

12:59 PM - 14 Jan 2019




"COOL" APPLICATIONS: COPERNICUS4CITIZENS

Pierre Markuse @Pierre Markuse - 19h %
Replying to @wammezz @CopernicusEU and @sentinel_hub

Hi @wammezz, made two bigger and clearer versions of it. Arys ammuntion
storage site in #Kazakhstanl 24 June 2019 Enhanced natural colors with IR
overlay and NIR/SWIR view. Full-size: flickr/p/2gjFJjA + flickr/p/2gjFTpm
#RemoteSensing #Arys

You and 7 others

C) 3 1 24 ¥ 47 0




PPLICATIONS:
CUS4CITIZENS

"COOL" A
|

COPERN

Copernicus
=

(1

% Pierre Markuse
Fom v
@ @Pierre_Markuse

)b .New blog post: "Satellite Image Guide for
ey - Journalists and Media", answering a few
| questions and giving some hopefully useful
information for satellite image usage in
media pierre-markuse.net/2018/12/18/sat ...

\ #RemoteSensing #Journalism #Media
‘ #EarthObservation

Satellite Image Guide for Journalists and Media

0000000
Using satellite images

A pchure 5 warth a thousens sords. Most

- Purnaints Wit agree thia! s sl holos tne
' "l and Dearglore salahla 1magess can ba woth a
i ., : e ot 90 ournaists and medis outels
£S5 § .
Y

SO you would like to use a saleilile image n
YO A ANd YOU WO e o sxnlain N o
YOIl Vrwers? Hore I8 & W07 gude CoviXing
SOMme of the Moal Foaguently sthed Quaslions
8Nd QW SOMe QeNers exglanatans an
salelite mages. It by no means covers &l
SSpEs &< there are far 100 many types of

‘ satalite mages, but Should give you 8 good
S1art 20 Tnd out Mare on your own and Mmaybs

— MObvids YOu 10 Crovle your 0wt Mages

' MUCH Nt DeCOMS Quite say and QUK sy




"COOL"”

APPLICATIONS:
COPERNICUS4CITIZENS

g YW Analytics Home Tweets Audiences Events More v Copemicus EU v 0 v
. Tweet activity BlJun1-Jun26,2019 v | & Exportdata
: Your Tweets earned 3.3M impressions over this 26 day period
- 300.0K YOUR TWEETS
— During this 26 day period, you earned

123.5K impressions per day.

Tweets ELHERNESEM Tweets and replies  Promoted Impre Engagement Engagement rate Elﬂgf:geweltlts L e
. Copernicus EU @CopemicusEU - Jun 22 283,263 15,834 5.6% Engagement rate
"‘?7.; @l | he changing looks of the rice fields in the #Ebro delta es, 1.2% Jun 26
N as seen by #Sentinel2 cus# pic twitter com/UFxAPbRIc] e
- 4 Promote .
/\"\. AP\ A, 1_,./\ \-/
y. .
Copernicus EU @CopemicusEU - Jun 6 64 443 2 340 3.6% ) N
@ Our first tweet with a capture from the
@windyforecast visualisation of our |
9 @ CopernicusECMWF Air Quality productsl Link clicks
Here are the nitfrogen dioxide levels for next Sunday 4:00
43 > am
Amazing to look at the impact of shipping lanes, on top of
o industrial and urban centres
L OGO pic twitter com/BBEFxbYVV.
_,-‘fg'f Promote
f
'\



"t\' The Copernicus Startup Programme

Copernicus

( OPEIrmICUS
<5 PER e,
50

5 Gpemicus >

masters ’

( OPErmICUS j eccelerator

hackathens

W

OPErmICUS Other

accelerator ¢ i Accelerators
& Incubators

OPEN CALL 2
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Europe’s eyes on Earth



