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ECMWE is an independent intergovernmental organisation supported by 34
states (21 Member States and 13 Co-operating States).

ECMWEF is both a research institute and a 24/7 operational service, producing
and disseminating numerical weather predictions to its Member States.
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ECMWEF and Copernicus puy

OPErMICUS

Europe’s eyes on Earth

ECMWEF is operating two services on behalf of the European
Union: the Copernicus Atmosphere Monitoring Service (CAMS) and
the Copernicus Climate Change Service (C3S).

From the start, ECMWF has been strongly involved in the development of Copernicus
information services. Currently, in addition to being the coordinator of the pilot
atmosphere service (MACC, -lI, -lll) and of a precursor of the climate change service
(ERA-CLIM2), ECMWEF is also involved in the marine and emergency services, by
running in particular the computational centre and hosting the information system
platform of the European Flood Awareness System (EFAS).

Funded by the European Union Implemented by _A ECMWF
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Atmosphere Monitoring Service ORI

MISSION

Supporting the European strategy "Living well within the boundaries
of our planet” by combining models and observations to monitor and
forecast atmospheric pollution.

Contributing to Europe’s green economy by providing timely and
accurate information on aerosols, chemical pollutants and
greenhouse gases.

Funded by the European Union Implemented by _n ECMWF
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Atmosphere Monitoring Service

A SIGNIFICANT HERITAGE

A decade-long series of R&D projects (‘“MACC”) and experience in
engaging with users and potential users in Europe and across the world
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~ .2 From EO to policy-relevant products

Over 70 EO instruments are
assimilated in the global
system

Boundary conditions feed an ensemble of high-
resolution European AQ systems (in order to
assess uncertainties)
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More data are assimilated (in
particular hourly surface AQ
concentrated by EEA/EIONET)
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Policy-relevant (here health indicator for ozone) products are
delivered. They are “maps with no gaps”, which observations : o,
alone don’t provide and are essential to assess impacts. It B = S
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CAMS Portfolio

AIR QUALITY AND ATMOSPHERIC COMPOSITION

European air quality analyses, forecasts and assessments in support of reporting and
policy making, pollen forecasts, global transport of constituents/pollutants...

CLIMATE FORCING

Distributions of aerosol components and their radiative impacts, other radiative
forcings...

OZONE LAYER AND UV

Monitoring and forecasting of the ozone layer / hole, UV index, UV radiation (crops,
ecosystems)...

SOLAR RADIATION

Estimates of solar irradiance at surface, improved potential yield assessments for
solar plants...

EMISSIONS AND SURFACE FLUXES

Estimates of human emissions globally and in Europe (high-resolution), emissions by
wildfires, surface fluxes of CO,, CH, and N,0O...



http://www.copernicus-atmosphere.eu
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This service provides pre-operational daily forecasts up to 5 days for dust

Desoription: aerosol optical depth.

Saturday 3 November 2012 00UTC MACC 1012 VT: y3 2012 12UTC
Dust Aevosocls Optical Depth at 550 nm

Search criteria based on | . _ssms > ’ _ ,. = 7 - Pop-up window with
service themes, species, | e N L product description
geographic area, etc. ] e & J NN . and links to plots,

1 | R i SLF data, and validation

(Gearch)

Air quality & atmospheric Vestics) column

Service type: S coordinate:
composition

Product family: Aerosol Thne . 3-hourly
. N resolution:
Parameter. v Data type: Model
Geggraphice Global Production
area: Forecast
type:

MACC-!I is a Collaboi
It is coordinated by the | Links: Plots Data access Verification results Validation reports Contact us

CHEO I =l i B




\ ' |
3000+ Users of MACC/CAMS OIS

MACC column-averaged dry-air mole fraction of CO2 [ppm]
September 2013
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MACC RAQ EPSGRAM
Praha(50.09°N, 14.42°E)
Forecast Monday 11 May 2015 00 UTC
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Atmosphere Monitoring Service

CAMS OPERATIONAL STRUCTURE

In-Situ Observations

Global Production Regional Production Supplementary Services

Activities in support of production: Validation, Emissions

Communications, Training, Userinteraction, Use cases



Copernicus

Atmosphere Monitoring Service

Qpemicus

Europe’s eyes on Earth

CAMS PROCUREMENT OPPORTUNITIES

In-Situ Observations (CAMS_21 to CAMS_27: 7 directly negotiated procurements with the above)
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Global and regional anthropogenic eaemissions

cCAMS_92

CAMS_93
~ Specialised global data services  Specialised regional data services

CAMS 61 Development of regional air Quality

= CAMS_71
modeling 23pect

CAMS_72

Products in support of policy Solar rod products
users

CANS 62 Development of regicoal air quality data

Mt on aspects

CAMS_73 CAMS_74

CAMS 63 Development of regional alr quality
ensembis methods

Greenhouse gases fluxes Climate forcings

CAMS_8a

Global and regional a posteriori validation, including
focus onmn thhe Arctic and Mediterranmnean asareas

CAMS_94
User interaction activities

http://www.ecmwf.int/en/about/suppliers/copernicus-procurement



Copernicus
Climate Change Service

MISSION

« An authoritative source of climate information for Europe covering
past climate and trends, current state of the climate and projections
of possible scenarios of future climate.

OPEIMICUS

« Building upon national and international existing efforts.
« Supporting the market for climate services in Europe.

Funded by the European Union Tl oy _A ECMWF
A 4



OPEIMICUS

How Is the climate Will climate change
changing? continue, accelerate?

- Earth observations * Predictions

- Reanalyses What are the - Projections

socletal Impacts?

 Climate indicators
 Sectoral information

Funded by the European Union Tl oy _A ECMWF
A 4



Two-metre temperature anomaly (K) for 2014 relative to 1981-2010
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OPErMICUS

Europe’s eyes on Earth

Arctic pattern of
temperature anomalies

Antarctic pattern of
temperature anomalies

Irelermemies) by —c ECMWF
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Europe’s eyes on Earth

Seasonal forecast
May-June-July

Surface temperature

Implemented by —c ECMWF
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Europe’s eyes on Earth

ORGANISATION

from European commission from other bodies e.g., MS,
e.g.,FP7 Space call ESA, Eumetsat, EEA, WMO..

Climate Data Store
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Stakeholders & users
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OPEIMICUS

CLIMATE DATA STORE

Series of ECV datasets and climate indicators:
 Observed, reanalysed and simulated
e Supporting adaptation/mitigation policies for Europe

Using: multi-model forecasts and projections; re-analyses; data
rescue and reprocessing, ......

Funded by the European Union Tl oy _A ECMWF
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OPErMICUS

Europe’s eyes on Earth

EVALUATION AND QUALITY CONTROL .~ &

* Ensures C3S delivers state-of-the art climate information  ~Z.m iy
to end users

 |dentifies gaps Iin the Service
* Bridges Copernicus with the EU Research Agenda (e.g. H2020)

* Monitors continually quality of C3S products and services

Funded by the European Union

Implemented by —c ECMWF
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Europe’s eyes on Earth

SECTORAL INFORMATION SYSTEM

Water management

¥ r
stress (CdmWatAdapt project, 2050,

EcF)

' [7IRiskof losses in power & &=
production by hydroelectric dams
(Cim\WatAdapt pr - 4 S0)
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OPErMICUS

Europe’s eyes on Earth

OUTREACH AND DISSEMINATION
2500 SCIENTISTS SAY

« Web content provision and management o VE CAUSED
Public outreach i
Coordination with national outreach efforts

Liaison with public authorities

Events (conferences, seminars, summer schools, ..)

* Training and educational material, smartphone apps, etc.

I'D LIKE A
SECOND OPINION 7

Funded by the European Union Tl oy _A ECMWF
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OPErMICUS

Europe’s eyes on Earth

RESEARCH TO ENHANCE C3S

Uncertainty in climate information is significant — this must be
quantified (within C3S) and reduced (via allied research)

Research needed on:

« Seasonal and decadal predictability

 Coupled data assimilation and Earth observations
« Earth-system modelling: regional and global

« Socio-economic impacts of climate change

Funded by the European Union Tl oy _A ECMWF
A 4
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Europe’s eyes on Earth

TIMELINE

Proof of Concept + Pre-operational Phase

\

Stage 0 Stage | Stage Il Stage Il

Operational Phase

Funded by the European Union Implemented by P ECMWF
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Copernicus Climate Change Service

HOME | ABOUT - | WHATWE DO - | EVENTS | NEWS | CONTACT us ( OperHICUS

Europe’s eyes on Earth

PROCUREMENT
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Watch this: www.copernicus-climate.eu

The Copernicus Climate Change Service implemented by ECMWEF is part of the

Copernicus programme coordinated and managed by the European Commission.



