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COPERNICUS: TR e G
EUROPE'S EYES ON EARTH - 8 / CLIMATE CHANGE -

Six thematic streams of Copernicus B | ' 7 '

services transform a wealth of satellite

and in situ data into value-added
information.

MARINE MONITORING.

The data and services provided are ” " © TR A _
operational and quality assured, free ; e T - ATMQSPHERE MO
and openly accessible to all users E '

Copernicus @ECMWEF:

LAND MONITORI

« CAMS and C3S implemented as
Entrusted Entity to the European

Commission (2021-2027)

" SECURITY
 CEMS: computational centre for ——
~-~~ .

floods and fire forecast products in B . 5 =3 ~
contract to the EC JRC
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Climate
& Change Service

a truly European effort...

more than 70% of the budget executed through service provisions by NMHSs, research institutes, universities, SMEs
and large companies from +24 countries. U.K. based entities eligible again since January 2024

... with a European and global reach

Arecognised global voice on climate and atmosphere; informing EU institutions, the IPCC and
UN institutions.

+345.000 users doing research, develop business solutions, train Al/ML algorithms and make
informed policy decisions based on +10.000TB of data products and applications per calendar
quarter. Services come with performant user support and explanatory documentation.

A new way of co-creating added-value for and with European countries - the National
Collaboration Programmes: presentation Cristina Ananasso

New advancements on CAMS forecasts and emission products: presentation Laurence Rouil

Big investments in improved data access and tools via new Copernicus Data Stores:
presentation Edward Comyn-Platt

e
e ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 3



Copernicus Climate Change Service (C3S)

Support adaptation policies at national, EU and global level by providing consistent
and authoritative information about climate change

Climate
[ll Change Service

URGRERR ‘ L e C3S provides reliable access to state-
CLIMATE e s of-the-art data available on the past,
R present, and potential evolution of
climate.

BRI N  Climate Intelligence: European
| ot enoms State of the Climate 2023 Report
and Climate Bulletins

» User applications: Climate Pulse
SEA SURFACE TEMPERATURE ANOMALY « JAN 2023 @ and CBS Climate Atlas

* Move from ERA5 to ERAG

 Close engagements and
partnerships with EIB, EEA and
ENTSO-E: on-demand applications,
data interfaces, expertise and
training
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https://climate.copernicus.eu/esotc/2023
https://climate.copernicus.eu/esotc/2023
https://climate.copernicus.eu/climate-bulletins#fff0490f-9b0c-4f51-8faf-453f6d751f14
https://pulse.climate.copernicus.eu/
https://atlas.climate.copernicus.eu/atlas

CDS User Statistics — Q1 2024

Climate
CDS Total and Active Users & Cha nge Se rV|Ce

C3S Headline Statistics climate.copernicus.eu
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311.000 today... it’s increasing fast

21,641 new registrations in Q1
2024

10734.73 TB data delivered in
Q12024

150000

Q12022
Q32022
Q12023
Q32023

R
C3S Total users (European) by Q1 2024
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CDS Top 5 Dataset groups

- by downloaded volume

_ % C3S Users by Sector

CORDEX
(projections-cordex-domains-single-
levels)

u Academic/Research
= Private/Commercial
= Other (including NGOs)

Thermal Comfort Indices Public/Governmental
(derived-utci-historical)




@ Essential Climate Variables

Climate Change

SURFACE ATMOSPHERE

CRYOSPHERE
A e Legend
@ ‘ ﬁ% = ® Satellite ECVs ® Planned/ambition
Glaciers Ice Sheets Snow Permafrost ECVs from reanalysis Unavailable
and Ice Shelves
SURFACE OCEAN PHYSICS
Surface Sea Level Sea Surface Sea Ice o@
Currents Temperature A
PN
i & &2
w W
Surface  Ocean Surface Sea Surface Sea State)

Stress Heat Flux Salinity

OCEAN BIOLOGY, ECOSYSTEMS

Plankton Marine
Habitats ¢&

SUBSURFACE OCEAN PHYSICS

l

Temperature

OCEAN BIOGEOCHEMISTRY

Subsurface Subsurface
Currents Salinity

M", " A -
N
Ocean Transient Inorganic Oxygen Nitrous Oxide  Nutrients
Colour Tracers Carbon Cover

PROGRAMME OF THE
EUROPEAN UNION
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Precipitation

Radiation Budget Pressure

J

Surface Air Surface Surface Wind

Surface Surface
Temperature Water Vapour Speed&Direction

"3

Upper-air
Water Vapour

A

Earth Radiation Clouds Upper-air Wind  Upper-air
Budget Speed&Direction Temperature

©e

€0z, CHa, GHGs Ozone Precursors for
Aerosols&0zone

Lightning

Aerosols

ANTHROPOSPHERE

E]

Anthropogenic Anthropogenic
GHG Fluxes

Water Use

HYDROSPHERE

Soil Moisture

enes8eo

Lakes Evaporation  Groundwater River Terrestrial

from Land Discharge water storage

DO OO

Leaf Area Land Surface Above-ground Soil
Index (LAI) Temperature Biomass Carbon

*Fraction of Absorbed Photosynthetically Active Radiation

IMPLEMENTED BY

“ Climate

— Change Service
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Crucial to
understand
changes in our
climate.

C3S responds to
GCOS and
UNFCCC
Implementation
needs.

Check out our
open ITTs |




§*  User requirements predominantly concerns reanalysis and projections

Climate Change

On reanalysis: 68 actionable recommendations
Dataset categories were derived from the 800+ reanalysis
requirements; 43 requests have been
Implemented over the past years

3.4% Satellite observation

2.9% In-situ observation

20.5% Seasonal forecast \ \‘

0.0% Slice

o 315% Reanalysi

Status
Total Issues: 68

Implemented
Technical Officer check
Wishlist

Under Review

/

35.7% Climate projection

IMPLEMENTED BY
PROGRAMME OF THE C : e C ( cim
— Ch
EUROPEAN UNION OPEIMICUS - E MWF ;

43
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@ Moving to ERAG: essential & high-priority user needs (Mt

global reanalysis

Climate Change

using ML/AL:
B0 R new ITT
C\ published soon
OPEIT S - Dewnscaled ERA6 products

- Open-source machine learning-based
downscaling methods

Copernicus Climate Change Service

- Bias-corrected datasets and methods
Position Paper - ERA6 - Detailed observation coverage
User Community Needs o

- Use of analysis increments

March 2024 - Uncertainty products (e.g., ensemble
mean and spread)

- Tools for comparing and merging with

ey e g national datasets
Uy e oo end st - User-friendly post-processing
workflows

S ECMWF

Position paper ERA6 User Commuity Needs

oeoremseor™  (opemicvs €S ECMWF


https://climate.copernicus.eu/sites/default/files/2024-04/ERA6%20Users%20Workshop%20Position%20Paper%20ECMWF%20v2%20240410.pdf

Climate Change

C3S seasonal predictions components...

maQy

o DATA PRODUCTS

1MO101

cds.climate.copernicus.eu

U Datasets available in the Climate Data Store
* Atmosphere
o daily and subdaily data (6h, 12h, 24h)
o monthly statistics (mean, max, min, standard deviation)
o bias corrected data (monthly anomalies)
*  Ocean monthly means

U Multi-system retrospective forecasts and real-time forecasts, the latter
published on 6t (ECMWF) and 10t day of month (the rest)

" CDS API

"lea
'cds_seasona l outwt gub )

Python workflows

_
= & jupyter
Coming
soon ®

PROGRAMME OF THE
EUROPEAN UNION Gpermcus

Europe’s eyes on Earth

Nﬂ I:I GRAPHICAL PRODUCTS

climate.copernicus.eu/charts/packages/c3s_seasonal/

BOM joining soon

Products for individual contributing systems and multi-system combination

forecast  ECMWF/Met Office/Météo-France/CMCC/DWD/NCEPAMAZECCC
MAM 2022

Total precipitation

Near-surface temperature and wind
Mean sea-level pressure

Sea surface temperature

Sea ice concentration

Geopotential height at 500 hPa
Temperature at 850 hPa

NINO1+2 SST a maly percenties 10, 25, 50 75 20
C35: Multi system forecast from 1 Februs
_monthly mean anomalies relo l ve 10 1981 2010 c\mam ogy

30

Sea surface temperature NINO regions
Sea surface temperature Indian Ocean
Zonal mean wind at 10hPa

Sep2023  Nov2023  Jan2024  Mar2024  May2024  Jul2024  Sep2024

Forecast system: | MeteoFrance System8 v

Nominal start date: Aggregation and leadtime

Variable: [ SST indices | Score: | Comelation | SST index: (10D
tem 8 -oo(mw mluum terngior al comred with ERAS

=2

Temporal correlation
Relative Operating Characteristic (ROC) score
Ranked Probability Score (RPS)

-CECMWF C et 10

climate.copernicus.eu



@ C3S climate predictions and projection data

Climate Change

WCRP @-CM|P5

World Climate Research Programme

World Climate Research Programme

1: South America (SAM)
2: Central America (CAM)

3: North America (NAM)

4: Europe (EUR)

5: Africa (AFR)

6: South Asia (WAS)

7: East Asia (EAS)

8: Central Asia (CAS)

9: Australasia (AUS)

10: Antarctica (ANT)

11: Arctic (ARC)

12: Mediterranean (MED)

13: Middle East North Africa (MNA)
14: South-East Asia (SEA)

[] 1000 2003000
L

Elevation (ma.s.l)

Global climate projections

Change Service

/@\ Climate

CMIPS daily data on single levels climate.copernicus.eu

( Dataset | Global Atmosphere (surface) Atmosphere (upper air) Climate projections

This catalogue entry provides daily climate projections on single levels from a large number of experiments,
models, members and time periods computed in the framework of the fifth phase of the Coupled Model
Intercompa

one vertical

CMIP6 climate projections

CMIPS Global Atmosphere (surface)
[Dawsst] Atmosphere (upper air) Climate projections

e operational data access CORDEX regional climate model data

on single levels

* q u a I ity CO nt rO I Europe  Atmosphere (surface)

Atmosphere (upper air) Climate projections

[ ] d ata t uto ria I S This catalogue entry provides Regional Climate Model (RCM)

data on single levels from a number of experiments, models,
domains, resolutions, ensemble members, time frequencies
and periods computed over several regional domains all over
the World in the framework of the Coordinated Regional
Climate Downscaling Experiment (CORDEX). The term "single
levels" is used to express that the variables are 2..

This catalog This catalogue entry provides daily and monthly global climate

models, me . . 1

intercompa Projections data from a large number of experiments, models

onevertical and time periods computed in the framework of the sixth

.q phase of the Coupled Model Intercomparison Project (CMIPG).

CMIP6 data underpins the Intergovernmental Panel on Climate
Change 6th Assessment Report. The use of these data is mostly
aimed at: addressing outstanding scien...

21 CMIP6-Endorsed MIPs CMIp_e

Decadal predictions New ITT upcoming this year !

Gouds/

Regional
OMIP, FAFMIP /
IMIP/ SIeP, H H H H 1 H
y CMIP6 predictions underpinning the C3S decadal prediction prototypes | P05
Global Atmosphere (surface) Atmosphere (upper air) Climate projections
it This catalogue entry provides daily and monthly global climate model data from Decadal Climate Predictions Project (DCPP) experiments, § =
part of the sixth phase of the Coupled Model Intercomparison Project (CMIP6). The decadal data in the Climate Data Store (CDS) are a H ‘,{’\\
quality-controlled subset of the full DCPP. CMIP6-DCPP data addresses the ability of the climate system to be predicted on annual, m... § ‘W v
ScomaioMsP F
—— Forecast
o —— Observed

20

0 awar oo
Eyring et al., CMIPE Overview, GMD, 2016 Central year of 5 year period

IMPLEMENTED BY
PROGRAMME OF THE . S mete
EUROPEAN UNION Co\pe MICUS S ECMWF 7 Crange Service 11

Europe’s eyes on Earth climate.copernicus.eu



@ Application: Copernicus Interactive Climate Atlas

Climate Change

B o 699[[?@9% CECMWF @ ¥ s galarics
Copernicus Interactive Climate Atlas Mean temperature (°C) - CMIP6 - Change - Warming 2°C - Annual - rel. to 1850-1900
Meantemperature - CMIP ~ ARsRegions . Further advancements based
N — E on the IPCC WGI Interactive
oy Atlas (https://interactive-
T atlas.ipcc.ch):
— A novel tool (data and viewer)
w e for IPCC ARG for flexible spatial
a» ¢ . i and temporal analyses of
| observed and projected climate

change information

PROGRAMME OF THE .
EUROPEAN UNION OPEIMICUS
-~ urope’ on Earth


https://interactive-atlas.ipcc.ch/
https://interactive-atlas.ipcc.ch/
https://atlas.climate.copernicus.eu/

@ NEW! Operational attribution: modular access to information on extremes

Climate Change

Operational access to extreme event information:

» Long term observed changes in extremes and their
attribution

Prototype extreme events and attribution service

SCO FLAude: Understanding extreme hydrometeorological s
events in Aude and Occitanie in the context of climate change & e Extended information on types of events in a Changing
MLE N R climate (e.g. factsheets or similar)
« Extend number of tools for extreme event analysis on
trends, consistent with climate projections

* NRT daily suite similar to the (extended/evolved) C3S
monthly bulletin suite

te 7
SECTORAL INFORMATION

o icocter risk reduction . Trigg_er_ing mechanism via the Extreme Forecast Index
(or similar)

We provide climate information to support policies related to disaster risk reduction, as well as practices to address weather-related risks.

» Fitness-for-purpose of data sets for extreme analysis
» Enhanced adoption of Al-based tools

DEMONSTRATOR PROJECTS | SHOWCASES

Related news

Demonstrator projects ARY 2
N wC3S pp\ ets you dis r
current and futur eﬁreda ge

uuuuuuuuuuuu

Climate organisations join forces
to support flood management

Pluvial Flood Risk Assessment in Urban Areas

Th service aims to generate the informatiol red to assess the
55 dwithext reme rainfall events E rope. In particular, it = 5
nalyses the risk of flooding ca dby ntense rainfall that the ground R =
isunablt absorb. =

e ITT to be launched in the upcoming weeks!

rossemsone  (opermicus  SSECMWF (s



Copernicus Atmosphere Monitoring Service (CAMS)

Helps policy makers at national, EU and global level by providing air monitoring analysis and
forecasts, policy tools and assessment reports

CAMS provides consistent and
quality-controlled information related
to air pollution and health, solar
energy, greenhouse gases and

: climate forcing, everywhere in the
Fire emissions (AOD) world.

e — * Services to European countries,
B G crow EU and UN on air quality, dust,
- ﬁ;;ypgltiig?EstE'tDan:%fsl)cities (WllderE) .emi§sions, poIIen and
PMI10 Brussels UV radiation in support of
Brgeien environmental, energy and health
e Hoii® o policies

OsloTallinn

PM10 (#g.m-3)

Copenhggen

o
o

* Preparations for service on
observation-based information on
CO, and CH, emissions and

Rest of Europe @ Local Others . . .
Air quality forecasts European cities their trends in support of Paris
Agreement.

25

e ¢

Dust monitoring and forecasting

<CECMWF See presentation CAMS Director, Laurence Rouil



ADS Total and Active Users

25000

CAMS Headline Statistics

33,489 total registered users by Q1 2024

10000

3,171 active usersin Q1 2024

5000

269 TB data delivered in Q1 2024 o e e &

CAMS Top 5 Datasets
- by downloaded volume
% of CAMS users by Sector

CAMS Regional Air Quality w 1w
(cams-europe-air-quality-forecasts)

Q12020
Q22020
Q3 2020
04 2020
Q12021
Q22021
032021
Q42021
Q12022
Q22022
Q3 2022
Q4 2022
012023
Q22023
Q32023
042023
Q12024

ADS Total Users  =———ADS ActiveUsers

CAMS Total users (European) by Q1 2024

171

CAMS Global Reanalysis

(cams-global-reanalysis-eac4)

= Academic/Research

= Private/Commercial

CAMS Global Atmospheric Composition Other & NGO
(cams-global-atmospheric-composition) Public/Governmental

CAMS Europe Air Quality Reanalysis
(cams-europe-air-quality-reanalyses)

CAMS Global Fire Emissions
(cams-global-fire-emissions-gfas)




Atmosphere
Monitoring

>

General requirements

Improvement of information and data
access (website, ADS)

Spatial coverage of the European domain
High spatial resolution
CO2MVS co-development

Policy

More chemical compounds monitored to
support source apportionment

Services on natural sources
Observation-based emissions

Downstream AQ

High resolution datasets
More maps available on the website
Improved ADS functionnalities

Solar energy

Increase of daily maximum requests
Extension of the spatial coverage
NRT capacities

700

600

500

400

300

200

100

requirements in URDB (accum.)

PSS et

Q2-2016
Q3-2016
Q4-2016
Q1-2017
0Q2-2017
Q3-2017
Q4-2017
Q1-2018
02-2018
Q3-2018
Q4-2018
Q1-2019
Q2-2019
Q3-2019
Q4-2019
Q1-2020
02-2020
Q3-2020
Q4-2020
Q1-2021
Q2-2021
Q3-2021
Q4-2021
Q1-2022
Q2-2022
Q3-2022
Q4-2022
Q1-2023
Q2-2023
Q3-2023
Q4-2023
Q1-2024

Key importance of user intelligence

Will shape CAMS 3.0

Co-creation of value will be a key point in the
future strategy

IMPLEMENTED BY

o on - ESECMWF
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® 16-20 September 2024

ﬁ 2 Kjeller, Norway

; o2 8300 WY
. % Joint Training in

* % Atmospheric Composition i

CAMS and C3S training and knowledge transfer |
« 6th joint ECMWEF, ESA, EUMETSAT Training in

Atmospheric Composition (Oslo, 16-20.09.24)

« Co-designing training events & development of
new training resources:

o Training events in context of partnerships, NCPs, o, .
core & other users B (coericis SECMWF (7 GEUMETSAT Eesa
o Curation & development of learning resources
(Jupyter, e-learning) (TR - o x
= . € > C @M 2% nbviewer. Q% O OO0 :
* Open Call for training experts to support with - Jupyter
specific domain expertise _ o o —
: Copernicus training Experts Application Form
o Trainers
o Content Creators
o Instructional Designers 0—0—60—0—6—"06—0—390
Start Prequestic Personal Education Work Skills Price and Complete
Interested’? Apply here details experience Other

Considerat

e C3S mini-MOQOCs

o Series of short online courses on C3S user topics
to be launched in 2025, 2026 and 2027

o Targeted to a wider audience

e-learning material:
S ECMWF https://atmosphere.copernicus.eu/training
https://climate.copernicus.eu/user-learning-services



https://www.ecmwf.int/en/about/suppliers/copernicus-procurement/expression-interest-training-experts
https://atmosphere.copernicus.eu/training
https://climate.copernicus.eu/user-learning-services

B oot (wemcs  ECMWE Co pern icus Thematic Hubs e (oo OECMWE  ENERGY HUB

Two new pilot initiatives launched
in November 2023

We are eager to hear your voice.

Share your story on how you
combine Copernicus, health and energy
information, weather forecast data, etc.

HUB 1 | HUB
Copornicus Hoatn nub: (G We look forewarql to receive your Copamicus Energy Hut:  ERNE
environmental data and Earth & user teStImOnIeS 2::::§:;"Ega:t':,vg:::r:::::ns =23

Observation at the service of
to the green energy transition

public health

More information

More information

Send your testimony to Dr. Julie Letertre,
Copernicus Hubs Coordinator T ¥
lulie.letertre @ecmwf.int

(e ’ O o
U,i‘i, 4 e @m:";;m‘q g‘&/ N Atmosph ! @ SSSSSSSS Ggm: EI‘) vvvvv

Cesa @ EUMETSAT @esa @ EUMETSAT


mailto:julie.letertre@ecmwf.int

Thank you
for your attention

Stijn Vermoote
Head User Outreach and Engagement Section
Forecasts and Services Department, ECMWF

CECMWF = Il = = —o Iz [l = E = B @ = = =5 € & ™ oo &= = © =& =N E == MM @S I =


mailto:Stijn.Vermoote@ecmf.int

	Slide 1
	Slide 2: COPERNICUS:  EUROPE'S EYES ON EARTH
	Slide 3
	Slide 4: Copernicus Climate Change Service (C3S)
	Slide 5
	Slide 6
	Slide 7: User requirements predominantly concerns reanalysis and projections  
	Slide 8: Moving to ERA6: essential & high-priority user needs (March 2024)
	Slide 10: C3S seasonal predictions components… BOM joining soon
	Slide 11: C3S climate predictions and projection data
	Slide 12: Application: Copernicus Interactive Climate Atlas
	Slide 13: NEW! Operational attribution: modular access to information on extremes 
	Slide 14: Copernicus Atmosphere Monitoring Service (CAMS)
	Slide 15
	Slide 16: Requirements analysis: few insights
	Slide 17
	Slide 18: Copernicus Thematic Hubs
	Slide 19

