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Atmosphere
Monitoring

CAMS provides big data with the corresponding

technical and scientific expertise to support

expert users.

CAMS outputs are reaching now audiences of
(TV, web and apps).

The number of direct users is in excess of 7000

with about 2000 using information routinely.
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Downstream applications
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Free air pollution, UV, pollen and
temperature forecasts for Greater
London and the South East.

Local forecast models need
information on how much
pollution flows into and out of
the domain to provide an
accurate service.

This is provided by CAMS
European air quality forecasts.

airTEXT is now available
in London and Riga
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Mon Toit Solaire provides a web-based decision support system
for the development of rooftop photovoltaic solar panels.

CAMS provides the satellite-based time series of
available solar radiation for the specific location, taking

into account the amount of clouds and aerosols. L ECMWF Gpernicus .
- Eusope’s eyes on Earth Commission
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VITO developed a web application for the Flemish
Environmental Agency to calculate road traffic

emission scenarios in support of regional air quality
management.

© ATMOSYS PLANNING (- CaseComposer  Bachground  Meteo  Test Copemtcu.sc ECMWF !

Using CAMS European air quality reanalysis data,
they can much easier implement their service in
other parts of Europe.
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PASYFO was distinguished at the
Congress of the European Academy of
Allergy and Clinical Immunology
(EAACI), with comment that such an
application effectively paves the way to
the future of "personalised medicine”.

PASYFO - ALLERGIES

Correlation: 0.6758088536

Patient: 14561, symptoms: eyes

Correlation: 0.310964496136

0 0 » “ 0 .0
Patient: 42526, symptoms: lungs

Correlation: 0.822864348749

SIAULIU
UNIVERSITETAS

@ PASYFO @&

The aim of PASYFO is to provide a high-
resolution regional system for predicting
the personal allergy symptoms of pollen-
sensitive people using personalised
sensitivity information.

CAMS European pollen forecasts are used
to provide the up-to-date information on
pollen for the European domain.
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Patient: 17186, symptoms: nose
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PM apportionment service

Country contributions in Madrid
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The operational service uses the regional LOTOS-EUROS model forced
by TNO emission information and CAMS data products to track the
contributions to PM10 and PM2.5 levels of predefined source
categories. The prototype service is a demonstrator and will be
developed further to meet user requirements.
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How does it work?

Traffic

CAMS —

Weather '—I__: ‘5\‘;\)}'

Geostatistical analysis and
machine learning based algorithm
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Case study | dyson

@ Home Filtratior

Provides real-time air quality
levels, comparing outdoors
and indoors

826°422*

Pure Cool

GOOD

API
(Application program interface)
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Atmosphere
Monitoring

There’s a between:

« the agreed “boundary” between CAMS and downstream air quality applications in
Europe (don’t go higher resolution than 8-10km);

» the strongly expressed requirement by several national environment agencies to
be able to use CAMS very directly (higher resolution please!).

the national official air quality forecast information in “all” EU MS is based on
CAMS products and benefits from support/coordination from CAMS

Proposed

* A‘turn-key” downscaling development that can be customized to each EU country
or city (could run in one of the DIAS)

* Work together with each Member State’s agency in charge of Air Quality
management to define appropriate downscaling chain (depends strongly on local

context/expertise —no one-for-all solution). Scientific & technical support provided
by CAMS.

S ECMWF
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Climate
Change

@ What C3S offers to its users

(opemiors (3 g B3

by €3S or made accessible) —
Climate Data Store (CDS)

* Tools needed to use the data

* Access to climate data (generated

|

|
The Co

‘ Pernicus Climate Data Store Supports scientists, Ppolicy makers and businesses by

the past, current and future states of the climate i

Providing authoritative, quality-a:
3 -assured inform,
in Europe and worldwide., oo

Discover data and resources in our c;

* |Information on sectoral impacts

atalogue

e Quality assurance

e User support and training

I A one-stop Climate Data Store I |
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Catalogue of climate datasets

Climate
Change
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Datasets

Glaciers elevation and mass change data from 1894 to 2014 from the Fluctuation of Glaciers Database

A glacier iS defined 5 & perennial mass of ice, and possibly fim and snaw, arigin

§ N Ihe 1and SufTace frorm U recryStalkzation f Snow of ther orms of Salid precipiation and shiwing eviden,

Glaciers extent data from 1995 to 2015 from the Randolph Glacier Inventory

A glacier is defined as 3 perennial mass of ice, a

0ssibly firm and snaw, or

ting on the land surface from the recrystalization of snow or other forms of salid precipitation and showing eviden

Methane data from 2002 to present derived from satellite sensors
Wethine (CHa)

the second mast significant greenhouse gases Tat has Increased in concentration in the atmosphere directly due to human activiies, from the viewpoint of the radiauie forcing of ci..

Sea surface temperature daily gridded data from 1991 to 2010 produced by ESA-CCI

This dataset prevides daily values for sea surface temperature and sea ice fraction over a regular grid with no missing values in space or in tme. The initial satelie data fram the Alang Track Sear

Water quality indicators for European rivers

This dataset contains modeiled data for phosphorous and nitrogen con

jons and loads. The data comes from the Swedish Metearological and Hydrological Institute E-HYPE model at catchment leve f.

Water quantity indicators for Europe

This dataset condains modelled data for water runoff and weiness,

ier flaw, snaw water equivalent, soil water content and other water relat

jantities for the European regjon. These var

CMIPS daily data on pressure levels

This catalague entry provides daily e

te praject

15 on pressure levels from a large number models, mermbers

& periods computed in the framewari of fifth phase of the Caupled Mosel Intercomp,

CMIPS daily data on single levels

This catakague entry provides daily climate projectians an single bevels from a large number of experiments, madels, members and time pe

e framewark of fith phase of the €

CMIPS monthly data on pressure levels

This cata P

i elimate levels from a large number af experiments, madets, members and time periods computed in the framewark of ifth phase of the Cou

Seasonal forecast monthly statistics on single levels from 2017 to present

Seasonal forecasts peovide 3 10 ange cullook of changes In the EArth system ower PEriods of & few wieks or MONTNS, &5 3 resull of predicLable cangEs in S0me of the SIoWAANYNg CHMPORENts of the 5.

Seasonal forecast monthly statistics on pressure levels from 2017 to present

Seasonal forecasts provide a long range putioak of changes In the Eart

ystemn aver periods of a few weeks ar months, as a result of predictable changes in some of the slow-varying companents of the s

Seasonal forecast daily data on pressure levels from 2017 to present
Seasonal forecasts prowde 3 lang Tange outiook of changes I the Earth system over periods of  few weeks or MO, 25 2 result of predictable chaNEES in SO of the slow-Varyng components of he s

ERAS hourly data on pressure levels from 2000 to present
£RA

Ine fitN generation ECMWF 21maspheric reanalysis of the gJobal cimate. Reanalysis combines model dala with abservations Irarm acrass the world

o 3 gabally COMPIete And CONSISTENT datSeL...

Seasonal forecast daily data on single levels from 2017 to present

Seasonal forecasts provide 3 long:

ook of changes In the Earth system over periods of a fow weeks or months, as 2 resi

Pradictable changes in some of the slow-varying components of the s
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Climate
Change
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Variables

€35_312a
GCOS 2017 2018
Atmospheric physics
Precipitation 435
Surface Radiation Budget 4.3.6
Water Vapour 4.5.3
Cloud Properties 454
Earth Radiation Budget 4.5.5
Atmospheric composition
Carbon Dioxide 4.7.1 Lot 6
Methane 4.7.2 Lot 6
Ozone 4.7.4 Lot 4
Aerosol 4.7.5 Lot5
Ocean
Sea Surface Temperature 53.1 Lot3
Sea Level 533 Lot 2
Sea ice 5.3.5 Lot1
Ocean Colour 5.3.7
Land hydrology & cryosphere
Lakes 6.3.4
Glaciers 6.3.6 Lot 8
lce sheets and ice shelves 6.3.7
Soil moisture 6.3.16 Lot?7
Land biosphere
Albedo 6.3.9 Lot9
Land Cover 6.3.10
Fraction of Absorbed Photosyntheti 6.3.11 Lot9
Leaf Area Index 6.3.12 Lot9
Fire 6.3.15
2017 2018

€35_312b

2019 2020 2021

Lot 1

Lot 2

Lot 3

Lot 4

Lot 5

2019 2020 2021
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Climate
Change

Climate

reanalysis

ERAS hourly data on pressure levels from 2000 to present

ERAS hourly data on pressure levels from 2000 to present

Overview Download data Documentation
ERAS is the fifth generation ECMWF atmospheric reanalysis of Overview | Download data
the global climate. Reanalysis combines model data with
9 —~ far observations from across the world into a globally complete
[ {2 ] opemnicus LRECMWEF (7" gimatea sediigielagivtblaghi g s iion
o e - Service and consistent dataset using the laws of physics. This Variable ®

Home Search Datasets

Search results

Applications

principle, called data assimilation, is based on the method |

used by numerical weather prediction centres, where every so
many hours (12 hours at ECMWF) a previous forecast is
combined with newly avallable observations in an optimal way
Thisis: to
atmosphere,

produce a new best estimate of the state of the

cantent

called analysis, from which an updated, Specific snow water content

Improved forecast is Issued. Reanalysis works in the same way, but at reduced resolution to allow for the provis V-component of wind

‘oolbox  Help & support

a dataset spanning back several decades. Reanalysis does not have the constraint of issuing timely forecasts, so

is more time to collect observations, and when going further back in time, to allow for the ingestion of imp

versions of the original observations, which all benefit the quality of the reanalysis product

Pressure level
The assimilation system is able to estimate biases between observations and to sift good-quality data from poor
The Lo

of physice allow for estimatac at locations where data coverage ic low such as for surface o t

Documentation

Fraction of cloud cover
Potential vorticity

Specific cloud liquid water
content

Temperature

Vertical velocity

Sort by
Relevancy

Title

v Product type
Climate projections
¥ Reanalysis
Satellite observations
Seasonal forecasts

Sectoral climate indice

~ Spatial coverage
Glabal

~ Temporal coverage

Past

ERAS data 1979 — present, updated daily, within 2-5 days

Coming soon:

ERA5-Land: Global land surface at 9 km resolution

Regional reanalysis data for Europe (UERRA) and the

Arctic
Reanalysis back to 1950

0 2003

@ 2001
1) 2004

S ECMWF
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U-companent of wind

Vorticity (rel

ELLH
10hPa
50 hPa
125 hPa
200 hPa
300 hPa
450 hPa
600 hPa
750 hea
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900 hPa

hPa

Ensemble mean

2002
2005
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Selectsl  Clear sl
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Multi-system seasonal forecasts

Climate
Change

Seasonal forecast monthly statistics on single levels from 2017 to present

Overview Download data Documentation
Seasonal forecast monthly statistics on single levels from 2017 to present
Seasonal forecasts provide a long-range outlook of changes in
) = the Earth system over periods of a few weeks or months, as a
] Copernicus ’ECMWF @ ( result of predictable changes in some of the slow-varying Overvew | Downloaddata | Documentation
k- §  compaonents of the system. For example, ocean temperatures
I typically vary slowly, on timescales of weeks or months; as the
ocean has an impact on the overlaying atmosphere, the
variability of its properties (e.g. temperature) can modify both Originating centre
local and remote atmospheric conditions. Such modifications
of the 'usual’ atmospheric conditions are the essence of all At least one selection must be made
g long-range (e.g. seasonal) forecasts. This is different from a ECMWE UK Met Office Météo France
weather forecast, which gives a lot more precise detail - both Selectall
in time and space - of the evolution of the state of the atmosphere over a few days into the future. Beyond a
Search results the chaotic nature of the atmosphere limits the possibility to predict precise changes at local scales. This is o
reasons long-range forecasts of atmospheric conditions have large uncertainties. To quantify such uncertaini Variable @
range forecasts use ensembles, and meaningful forecast products reflect a distributions of cutcomes.
At least one selection must be made
n Al D: Given the complex, non-linear interactions between the individual components of the Earth system, the best . .
atasets long-range forecasting are climate models which include as many of the key components of the system and 10m u-companent of wind 10m v-component of wind 10m wind gust since previous
post-processing
3 Sort by typically, such models include representations of the atmosphere, ocean and land surface. These models are 10m wind speed 2m dewpoint temperature 2m temperature
Relevancy Showing 1-6 of 6 results for  Seasonal for  with data describing the state of the system at the starting point of the forecast, and used to predict the evt East-west surface stress rate Evaporation Maximum 2m temperature in
) this state in time. While uncertainties coming from imperfect knowledge of the initial conditions of the comp of accumulation the last 24 hours
S Tile g Seasonal forecast  the Earth system can be described with the use of ensembles, uncertainty arising from approximations ma Mean sea level pressure m‘e";::“”;fh“;“::mm'”m n :“;i’;‘:;‘:;i‘;‘;:gﬂgi“’m
S to present ranedels are very much dependent on the choice of model. A convenient way to quantify the effect Runoff Sea surface temperature Sea-ice cover
pproximations is to combine outputs from several models, independently developed, initialised and operate Snaw density Snow depth Snowfall
Climate projections ] i:i::?lhﬂz(:ﬁimd“ g To this effect, the C35 provides a multi-system seasonal forecast service, where data produced by state- Soil temperature level 1 Surface latent heat flux Surface sensible heat flux
g predic K Surface solar radiation Surface solar radiation Surface thermal radiation
Reanalysis @ seasonal forecast systems developed, implemented and operated at forecast centres in several European co downwards Surface thermal radiation
Uactad 4 oo : b oo Th i i
satellite observations M - e downwards
5 + Sessornl forecsts o = Seasonal forecast monthly statistics on pressure levels from Top solar radiation Top thermal radiation Total cloud cover
2017 to presen[ Total precipitation
Sectoral dimate indices @ Selectall
Seasonal forecasts provide a long-range outloak of changes in the Earth system aver periods of a few weeks
) or months, as a result of predictable changes in some of the slow-varying components of the s...
¥ Spatial coverage
Global - . Product type
£ Seasonal forecast daily data on pressure levels from 2017 to At laast orie salection must bamsde
v Temporal coverage present
Future & Seasonal forecasts provide a long-range outlook of changes in the Earth system over periods of a few weeks ~ Emsamble
past ® or manths, as a result of predictable changes in some of the slow-varying components of the s...
€ Seasonal forecast daily data on single levels from 2017 to
present
Seasonal forecasts provide a long-range outloak of changes in the Earth system over periods of a few weeks
or months, as a result of predictable changes in some of the slow-varying components of the s... A~ .
SCECMWF ( opernicus [ e
- Eusope’s eyes on Earth Commission




Climate projections from CMIP5

Mlimate CMIPS daily data on pressure levels

Change

Overview Download data Documentation

This catalogue entry provides daily climate projections on Eamsead Vs
pressure levels from a large number models, members and
time periods computed in the framework of fifth phase of the
Coupled Model Intercomparison Project (CMIPS) for the
Historical experiment. Information on how to access the
complete CMIPS dataset can be found in the Documentation
section. e

B (ocencss SECMWE (O gpome

The term ‘“pressure levels" is used to express that the s

variables were computed at multiple vertical levels, which may ' " e
your feedbac  differ in number and location among the different models.
The term "experiments" refers to the four main categories of
CMIPS simulations:

This is a new service

Overview Download data Documentation

« Pre-industrial control experiments (Pl-control) with prescribed, non-evalving concentrations of
and aerosols as they are supposed to be before the industrial period; Variable ®

Search results

Historical experiments which cover the period where climate observations do exist; A
Ensemble of experiments from the Atmospheric Model Intercomparison Project (AMIP), which |

oceanic variables for all models and during the all period of the experiment. This configuration Temperatura Urcompanent of wind Geopotentlal height
Al Datasets complexity of ocean-atmosphere feedbacks in the climate system; sl
Sortby + Ensemble of climatic projection experiments following the Representative Concentration Pathv
Relevancy Shawing 14 of 4 results for  Climate projections = 60and &5 Model @
Typically, the same experiment was done using different models. In addition, for each model, t ) . .
) o5t one selection must be made
e Title &  CMIPS daily data on pressure levels was repeatedly done using slightly different conditions producing in that way an ensemble of

+ Product type

related. Each member of that ensemble is named after a triad of integers associated to the letters

inmemé (INM, Russia)

This catalogue entry provides daily climate prajections on pressure leverITONTE TaTEETOMEr THOUENS;
members and time periods computed in the framework of fifth phase of the Caupled Madel Intercomp...

CMCC-CM (CMCC, taly)

ACCESS1-0 (BoM-CSIRO,
Australia)

CMICC-CMS (CMCC. Italy)

bec-esm1-1 (BCC, China)
bee-csm-1-m (BCC, China)
CNRM-CMS (CNRM-CERFACS,

< Climate projections @) France)
R " @ GFDL-CM3 (NOAA, USA) GFDL-ESM2G (NDAA, USA) GFDL-ESM2M (NOAA, USA)
eanalysis - & 4 HadGEM2-CC (UK Met Office, HadGEM2-ES (UK Met Office, IPSL-CMSA-LR (IPSL, France)
=
Satellite observations an = CMIP5 da\ly data on smgle levels UK) UK) IPSL-CMSA-MR (IPSL, France)
Seasonal forecasts ® This catalogue entry provides daily climate projections on single levels from a large number of experiments, ::‘EE:?“M‘:N?;‘:::;;’ MPI-ESM-LR (MPI, Germany) MP-ESM-MR (MPI, Germany)
models, members and time periods computed in the framework of fifth phase of the Coupled ..
Sectoral climate indices (2) i
-
v Variable domain £ CMIP5 monthly data on pressure levels Ensemble member &
Atmasphere (surface) @ This catalogue entry provides monthly climate projections on pressure levels from a large number of
Amosphere (upper air @) experiments, models, members and time periods computed in the framework of fifth phase of the Cou. B . s
itp 2itp ritp
. - "
¥ spatial coverage £ CMIP5 monthly data on single levels Selectal_Gearat
Global (4)
° ! This catalogue entry provides monthly climate projections on single levels from a large number of
experiments, models, members and time periods computed in the framework of fifth phase of the Couple... Period &
+ Temporal coverage
At least one selection must be made
Future “@
Past. )
Present )

CCECMWF Gpernicus
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Data on sectoral impacts

Climate
Change

Water quality indicators for European rivers

Overview Download data Documentation

This dataset contains modelled data for phosphorous and
nitrogen concentrations and loads. The data comes from the
Swedish Meteorological and Hydrological Institute E-HYPE
model at catchment level for Europe. These water guality
indicators were computed as a part of a proof of concept
contract designed to speed up the workflow in impact
assessments and to simplify climate change adaptation of
water management practices across Europe.

Overview Download data Documentation

(opemicus SECMWF (3 gy oo

These indicators are provided as averages over 30 year
periods, either for each calendar month or for the whole
period. For the reference period (1971-2000) the absolute
values are given, whereas for the future periods the relative changes are provided. In addition to tot
This isanewservice . OTBanic and inarganic parts are provided for nitrogen. For phosphorous, in addition to the total amoun At least one selection
and soluble parts are provided. Values of the temperature of the water is provided for the same periods.

Variable @

be made

Inorganic nitrogen Organic nitrogen Particulate phosphorous
. concentrations concentrations concentrations
More details about the product are given in the Documentation section.

Soluble phosphorous

w Temporal coverage

Search results

Sart by

| .

Datasets

DATA DESCRIPTION

Horizontal coverage

European domain.

Horizontal resolution llar catchmen

concentrations
Inorganic nitrogen loads

Soluble phosphorous loads
Water temperature

Total nitrogen concentrations
Organic nitrogen loads

Total nitrogen loads

Total phosphorous
concentrations,

Particulate phosphorous
Ioads

Total phosphorous loads

selectal

Relevancy
Title

v Product type
Climate projections.
Reanalysis
satellite observationd
Seasonal forecasts

# Sectoral dimate indid

v Variable domain

Land (hydrology)

w Spatial coverage

Europe

Future

* Indicator datasets to support industry sectors: water,
energy, insurance
 More sectors underway: agriculture, tourism, health,
shipping, fisheries, coastal

B RcP s

Select all
e

Selectall

& 2041-2070

- =
c ECMWF (Qpemicus H European
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CDS toolbox, workflows and applications

> Climate

Change

i) ~
(opermicus (3 g e DATA SUPPLIERS
®
J— R 4 & hegen 5
. |
~ Quality assured information and tools for users:

\ scientists, consultants, decision makers.
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Enabler for downstream exploitation

Climate

Change
C3S
Data & tools
Insurance
v+" . .
Downstream service providers

CECMWF GF’?EQESEH% [ [

Commission
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/{@C3S data provides:

Climate
Change

POC SIS activity provided case studies to demonstrate the value of C3S
to enable the downscaling of regional climate models at city level to:

—  Urban runoff for future climate scenarios through using a local
hydraulic modelling, case studies in Bologna (bottom figure) &
Stockholm City Centre (see top figure)

— Simulate the temporal evolution of the meteorological variables
inside an urban area for climate scenarios.

* Indicators could include heat wave duration, number of
tropical nights & health indices

* Coming soon: Copernicus Climate Change Health sector
service

CDS data and tools provide an Insight into the future.....
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@ New ITTs to stimulate innovative ideas

Climate

Change C3S 428 C3S Use Cases

* based on market analysis

* develop and
demonstrate end-to-end
Applications

* based on C3S products
and the tools provided
by the CDS
infrastructure.

C3S_429 C3S Demo Cases

* develop and demonstrate
applications including data
visualisation, scientific
communication and arts

* based on C3S products
and/or the tools provided
by the CDS infrastructure

AlIM: stimulate innovative
ideas to show-case the
potential of the CDS

AIM: stimulate innovative
ideas and support the
development of
downstream applications

Rolling Invitations to Tender

Evaluated on a quarterly basis, with closing dates every three months: 14 September 2018%, 14
December 2018, 14 March 2019, 14 June 2019
*: First batch of proposals under review.

£ ECMWF Lopermcus o
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