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Copernicus - Objectives

Protect people and
W assets

B Increase general knowledge
on the state of the Planet

~

Monitor the 1 | "
; . mprove environmenta
environment N policy effectiveness

b. Facilitate

adaptation to

.aClimate change
i’i Help managing emergency

° and security related
situations

Foster downstream applications
in @ number of fields
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Copernicus comprises...

a service component ensuring access to
information

a space component ensuring sustainable
space borne observations for the service
areas

an in-situ component ensuring
observations through airborne, seaborne
and ground-based installations for the
service areas




Builds on observations ... ... Driven by user needs
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Private,

_ What is their need?
commercial

Examples provided
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Farming Air quality Flood Surveillance Climate Change

A A A A A nformation services
Land Atmosphere Emergency Security Climate
Space & In-situ Sustainable information

Infrastructure Infrastructure




Builds on observations ... ... Driven by user needs

ISSN 19770677

Official Journal L 122

of the European Union
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Legislation
24 April 2014

L122/44 Official Journal of the European Union 2442014

What is their need?

REGULATION (EU) No 377/2014 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 3 April 2014
establishing the Copernicus Programme and repealing Regulation (EU) No 9112010

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION, Examples provided

Adopted budget appropriations 2014-2020

Space component 3.394 million €
Service & In-situ component 897 million € Information services

INn-Situ
Infrastructure

OBSERVATION

Sustainable information




OPErNICUS Stability & Continuity

Service Deployment
Land GIO pan-EU & local Land services —

GIO global land
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Emergency GIO EMS

Security

Climate
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- 1Adoption of Copernicus Regulation




The transformation of observations into predictive and current-status information

Benefits from earth-
system forecasting

Obse.rvati on Ultraviolet g;?:;yd:m::{
requirement base Visitie &

planning
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and centennial
climate predictions

Forecasts -
Days to weeks

Status Assessment
Current & historical

Model and Assimilation Tool Boxes

o Comprehensive o Specialised
Earth-System Regional or
Models and Disciplinary
Assimilations Models and

o High-performance Products

Computing and
Related Cyber
infrastructure

Status Assessment
Current & historical

Forecasts ~
Days to weeks

. Microwave

Seasonal, decadel
and centennial
climate predictions

Visible &
N““’ Infrared Treaty assessment
Policy development

planning

Ultraviolet

The transformation of earth-system observations into information of socio-economic value in GEOSS, Q. J. R. Meteorol. Soc. (2005), 131, pp. 3493-3512, Anthony Hollingworth et al.




The transformation of observations into predictive and ¢
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The transformation of earth-system observations into information of socio-economic value in GEOSS, Q. J. R. Meteorol. Soc. (2005), 131, pp. 3493-3512, Anthony Hollingworth et al.



Optimizing

observations into predictive and current-status information
d exploitation of O iy assessment Benefits from earth-
° Pols Vi ° H
Sentinel data / Visie & o oy Connechng system forecasting

. . near intrared . oo system

validation / s T scientific

assimilation / new i R products to
instrumentation e policy
' Forecasts
oup |ng Days to weeks

Added-value
products and
innovative
applications
H2020 challenges

Atmosphere
sea surface

5 Assessment
Current & historical

Interaction
sea - coast

Earth system
modelling

oupling
Atmosphere
. land surfage

alus Assessment N 4
Current & historical

Prediction on
longer time
scales

Forecasts -
Days to weeks

Maps both the R&D of
the last decade and the .
Cha”enges ahead '-m Jéﬁi;’diﬁﬁéﬂfﬂi

Uliraviolet planniog

The transformation of earth-system observations into information of socio-economic value in GEOSS, Q. J. R. Meteorol. Soc. (2005), 131, pp. 3493-3512, Anthony Hollingworth et al.
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What benefits does Copernicus bring
to Geoscience community?

o Access to unprecedented range of Space data

o Geo-information products from Copernicus
services

e Coherent assimilations, models and tool-boxes
e Aiming at a sustained provision
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Official Journal L 309

of the European Union

Delegated Act in
force on Full, Open
an d Fre e D a t a 19.11.2013 Official Journal of the European Union L 309/1
Access I

(Non-legislative acts)

English edition Legislation Lox "tz’lumzeof:
November

- - -
Business, citizens REGULATIONS
-
and environment
= COMMISSION DELEGATED REGULATION (EU) No 1159/2013
are to benefit P
1 ing Regulati EU) N 010 of the E Parli d of the C il h
fro m fre e ;':Eg;er:ﬁl:::ﬁl nif:xiigfi?lg( prlgr:n?;xle/%G;dEg) lta;ees;rl;}?s‘;:illllg ::gl?sr::':lt]i:):nang litce‘;lsi::;l::‘sn:l’ilt]i;n:
t for GMES users and defining criteria for restricfting access to GMES dedicated data and GMES
E U service information
a Ccess o (Text with EEA relevance)
-
satellite data and
-
service

information

S~——_

Science Community is called upon to make good use of
the available data, acting as value multipliers

L/




http://marine.copernicus.eu/

Ocean State Monitoring

m)/0can

Www.myocean.eu

Ice = 1. Global
= 2. Arctic
= 3. Baltic
= 4. NWS
@ Sea lLevel . 518
i- hv e = 6. Med Sea
? X;::i i" = 7.Black Sea
‘*@
« Biogeochemistry
~ e _
iy - Global and Regional
- Real time and
Reanalyses
T | salinity . Satellite & In Situ obs.
. T and Models
4 A 3D and consistent #

estimation of the ocean
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Initial data products— =
111 products, grouped into (detailsps ™o« 2

Product group

Analysis and Forecast: Global Ocean

Analysis and Forecast: Arctic Ocean

Analysis and Forecast: Baltic Sea

Analysis and Forecast: Atlantic-European No

Analysis and Forecast: Atlantic-Iberian Bisca

Analysis and Forecast: Mediterranean Sea

Analysis and Forecast: Black Sea

Observation: Sea Level

Observation: Ocean Colour

Observation: Sea Surface Temperature

o
—“

Sea Ice
wWind
In-Situ




The Atmosphere service - A decade of evolution

GEMS : 2005-2009

Pre-GEMS, GEMS studies : IFS and CTMs separate MACC: 2009-2011

MACC-II : 2011-2014

IFS NWPM
(Bl s GHG,GRG,
4d-var strat. ozone AER, RAQ
assimilation (linear
scheme) .
MOZARTCTM TM5CTM MOCAGE CTM
Jiilich, NCAR KNMI Météo-France
GEMS-MACC-MACC-II (start) production : IFS and CTMs coupled

OASIS coupler
CERFACS

C-IFS vl
integrate aerosol and
greenhouse gases

C-IFS vO
y 4d-var assimilation
J for ozone, CO, NO,,
SO,...
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Home
mGCC MonRonng Atmosphenc Compostion and Cimate
o the current pre-operational atmosphenc service of the
European GMES programme. MACC provides data records on
2tmosphenc composition for recent years, data for monkomng a n d ’.:
present condtions and forecasts of the distrdution of key .
constituents for a few days ahead. MACC combines state L4 :
of the-art atmosphenc modeliing with Earth observation data to R A I =
e L S T (Re-)Analysis i
U'\D-wphch Composition, Chkmate, aniL'v and Solar Energy
Today's Forecasts . ————
Reactive Gas Services by theme ———
Furopean Alr Quality % Atmaspheric Climate Monthly mean ozone for October
- ’
B i Stratospheri O C ©
LA atospneric
] 1979 1980 1981 1982 1983
V. Ozone
Heaith
1984 1985 1986 1987 1988
Potental users of MACC are ewited to complete the questionnaire at this lnk \ V I f . @ @ @ @
kive ¥ 03201 by ! F % i 1989 1990 1992 1993
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Initial data products - Atmosphere
244 products, grouped into (details in separate list):

Product group [\

EU regional AQ NRT analysis and forecast 103
EU regional AQ reanalysis 45
Global NRT analysis and forecast 29
Global reanalysis 19
Global stratospheric analysis and reanalysis 11
Greenhouse gases (CO2, CH4 & N20) 10
Fire emissions 2
AQ policy specific 4
Solar radiation 2
Satellite retrievals 12
Prototype products 7

16




Ensemble forecasting for Air Quality

An ensemble of models provides
additional useful products...

[

GMES RAQ EPSGRAN
Paris(48.86° N, 2.35°E)

Forecast Tuesday 30 June 2009 00 UTC |S Comp|eX

MACC GRAM
Am hrdlm(ﬁ .:rr N, 4.689°E)
Nowamber 2010 00

Qzone [pg/m3] N=7 threshold (max dally 8h mean) = 120 pg/ma

: HYY““**"“:“; "

B & B B
1 1 1

B17) RETYRCL gé%????@ﬁow,
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PM10 Agresel [ pg/m3] N=6 threshold (24h masn) = 50 pg/m3

nonHBBERBELEH
TR B R B

Ozone [pg'm3] N=7 threshold (max daily 8h mean) = 120 pg/m3

...specially when situation

1) ﬂ!
i* *#ix ‘iil

Tue 30 Wed 1 uz
July 2009

All the individual
models have their
golden days...

... but the median of the ensemble has always among
the best skill scores (here PM10 RMSE for ASO 2010).

Forecast Day

|||||
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Air Quality in London, UK - 3. April 2014

o Strong influence of inflow of Sahara dust

id

Department
for Environment
Food & Rural Affairs

Yo = here: Home »Pollution forecast

~UK-AIR
= Pollution forecast

»What do the forecests mean?  Forecast maps (provided by the Met Office)

How are the forecasts Daily A Qualty ndex — Trursday 03 /00,7074
produced?

Enter your location or postcode to see the

forecast for your area:
:
gf ‘ Index Bands
128 2 sle

Low Moderate High VeryHigh
» Health advice assocatzd with air pollution
L Daily forecast tweets from @DefraUKAir
Up to 5 day forecasts are available, use the
linss below to step through each day.
Next »

Today (3rd April 2014}
Friday (4th April 2014)
Saturday (Sth April 2014)
Sunday (5th April 201<4)
Morday (7th Apri 2014)

DEFRA /UK Met Prognose for 3. April 2014

Contact us | Jobs| News

Air Quality Search..

Home About Air Pollution Data Archive Monitoring Networks m
ou ar

Pollution forecast

O

Take-up at
regional/local level

BBC, 02.04.2014: " ... The air was hazy as
Oxford University's rowing crew took part in a

training session ahead of the Boat Race ... "

As of 1 April 2014 national
forecast is done (UK Met) for
DEFRA (Department for

Environment Food & Rural Affairs)
Usage of Copernicus/MACC
Boundary conditions

18
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Your creativity is asked for... g%:

EQO in Horizon 2020 « SPACE »

o Foster uptake of space based EO data in =
commercial applications, and supporting market
introduction of downstream services activities

e To address capability gaps identified by service
operators for service evolution

e To maintain the lead in European EO capabilities,
research into remote sensing technologies and
instruments, and space systems

http://ec.europa.eu/research/participants/portal
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