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e Copernicus Climate Change Service EU-rapport: Ekstremt vejr
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oversvemmelser, storme og skovbrande kostet EU i 2023.

Europe is the fastesl-warming continent, at

° Towa r d s E R AG nearly twice the average gl()])al rate, report says AZEERA  News- lsrael WaronGaza Features Opinion Video
e = News | Climate Crisis
2023 shatters record for world's
warmest year: EU climate agency
Copernicus Climate Change Service says 20
the warmest year in the past 100,000 years.

3 ‘very likely’

* Quality aspects

R s

NAPLES, Italy — Europe is the fastest-warming continent and its

temperatures are rising at roughly twice the global average, two top
climate monitoring organizations reported Monday, warning of the | 9um 2024 N6 xe
consequences for human health, glacier melt and economic activity.

inthe Euros region in

Reuters]

Last year was the planet's hottest on record by a significant margin and
likely the world’s warmest in the past 100,000 years, the European
Union's climate agency says.

‘The U.N.'s World Meteorological Organization and the European
Union’s climate agency, Copernicus, said in a joint report that the
continent has the opportunity to develop targeted strategies to speed up

the transition to renewable resources like wind, solar and hydroelectric Credits (Ief‘t to rlght) Washington Post, Danish Radio, Allazzeera
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https://www.washingtonpost.com/world/2024/04/21/copernicus-heat-climate-europe-world-meteorological-organization/c06a72c0-004c-11ef-8eac-39c6dcb59eb5_story.html
https://www.dr.dk/nyheder/udland/eu/eu-rapport-ekstremt-vejr-kostede-eu-lande-100-milliarder-sidste-aar
https://www.aljazeera.com/news/2024/1/9/2023-shatters-record-for-worlds-warmest-year-eu-climate-agency

’ Copernicus Climate Change Service: Some Numbers
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Registered users

O
Worldwide users a >285,000
Open climate data has never been more important
Requests
Europe é/tl/b 800 million

North Asia

America
Data downloaded

166 PB

23 South Africa Top datasets

America ERAS5, ERAS5 land,

Oceania seasonal forecast,
CORDEX, CARRA,
CERRA, ORASS5 ...

= Copernicus data = free and open

;.ﬁ» 7 .% External users
a«y Several millions
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The European Vision

Climate

Climate Data Store (CDS) ‘
Climate data at your fingertips - LIBRARY
OF CONGRESS
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he ERAS global reanalysis

ERAS: A full-observing-system global reanalysis for the
atmosphere, land surface and ocean waves

>100 Tbyte of downloads per day

Over 83 years of hourly data from 1940 till 5 days ago

Uncertainty estimate at half resolution
(from 10-member ensemble)

ERA5-Land, providing a 9km dynamically down-scaled hourly
product from 1950 till 5 days ago

The ERAST observing system is maintained in sync with that of
ECMWF NWP, when feasible
(new instruments, quality control checks, etc.)
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ERAS5 CDS online catalogue entries

Target: non experts

Climate
e * Regridded to 0.25 degrees
ERAS hourly data on pressure levels from 1940 to present . QU ick access: on disk
*  Merge parameters from analysis
Overview Download data Quality assessment Documentation Hel
el
P and forecasts
aerat p—
o «  GRIB or NetCDF
Product type
Licence to use Copernicus Products
Reanalysis (O Ensemble members () Ensemble mean () Ensemble spread Publication date
seetal el
2018-06-14
i Resource updated H
Variable ® P Four catalogue entries
At least one selection must be made 20230822
0 owergenee 3 Fractionofcloud cover P *  Pressure, single levels
([ Geopotential () Ozone mass mixing ratio
([ Potential vorticity (O Relative humidity °
O specific cloud ice water content O) Specific cloud liquid water content Citation H ou rly, mont h Iy
O Specific humidity (O Specific rain water content Acknowledgement
() Specific snow water content (] Temperature
(O U-component of wind [ V-component of wind DOI: 10.24381/cds.bd0915c6 =
3 Vertical velocity (O Vorticity (relative)
[ ]
o Related data Download forms
[ ]
Pressure level Complete ERAS global atmospheric reanalysis Down I oa d API
At least one selection must be made
ERAS hourly data on pressure levels from 1950 to
O 1hPa 0 2hPa O 3hPa O 5hpPa 1978 (preliminary version)(deprecated 2023-08-15)
O 7hPa 0 10hPa 0 20hPa 0 30 hPa
g fgﬂh:: 8 ngh:: B ;gg :ia 8 Z: ::E ERAS hourly data on single levels from 1940 to
. a - .
[ 250 hPa 0 300 hPa (0 350 hPa (0 400 hPa (i .
0 ssores 0 soores 0 ssorrs 0 sores €8S hourydaa on singeevesrom 195001578 Plus, derived CDS products:
(O 800 hPa O 825hPa () 850 hPa (O 875hPa (preliminary version)(deprecated 2023-08-15)
0 900 hP: ) 925 hP: () 950 hP: 0 975 hp: °
3 Towres : : : 30 datasets
Selectall 1940 to present . .
e 19 applications
ERAS monthly averaged data on pressure levels from . . .
Year :)Zios;o 1978 (preliminary version)(deprecated 2023- primari |y based on (o r usin g) ERAS
At least one selection must be made
0 1940 0 1941 0 1942 0 1943 O 1944 [0 1945 ERAS monthly averaged data on single levels frgz (e.g. E RAS_La nd ...)
0 1946 0 1947 0 1948 0 1949 0 1950 01951 1940 to present '
0 1952 0 1953 0 1954 0 1955 0 1956 01957
i amn, | €SECMWF
LOQFern!,CH.,S m Commission A" 4
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Also available from the CDS: ERA5-complete

Complete ERAS global atmospheric reanalysis

Overview  Downloaddata  Documentation

‘The access to this dataset can be slow and is intended for expert users to access the complete set of data produced by the ERAS atmospheric reanalysis on its native grid. It indludes data that is not provided through the
other, more convenient ERAS catalogue entries for regridded datac:

« native grid rather than regridded into regular lat-lon,
« model and potential temperature/vorticity levels, in addition to pressure levels and surface fields,
« full two-dimensional ocean-wave spectra in addition to integrated wave parameters,
« explicit distinction between analysis, short-forecast and other, more technical, products.

An overview of the range of products is provided here .

Afulllist of available variables can be found herec.

Install the API
Access to ERAS atmospheric reanalysis is provided through the Climate Data Store Application Program Interface (CDS API). This requires the installation of the CDS API application in the users' computer. More information
on how to install can be found herecz.
You also need to provide your user identity and public key, which can be found when you are logged in the Catalogue and click on your username at the top left.
Example of a request
Requests for these data using the CDS API have to use the MARS request syntax.
You can discover the ERAS-complete structure (1940-present) and learn how to build a CDS API request by following these steps:
1. Open the MARS ERAS catalogue .
2. Browse for discovery, and browse your way to the parameter level o build a request.
3. Use the * View MARS request " feature - this will help you build your own CDS API Python script to retrieve the data through the CDS AP
4.Tailor your request to

1. re-grid to the desired regular lat-lon resolution
2. convert to NetCDF (works for regular grids only, so you need to use the ‘grid’ keyword as well)
3. select sub areas

Here s an example to download model level ERAS analysis data (temperature) for a given area at a regular lavion grid in NetCDF format.

#1/usr/bin/env python
import cdsapi

¢ = cdsapi.Client()

c.retrieve(" reanalysis-eras-complete', { # Requests follow MARS syntax

# Keywords ‘expver’ and 'class' can be dropped. They are obsolete
# since their values are inposed by 'reanalysis-eras-conplete'
‘date’ ‘2013-01-01", # The hyphens can be onitted
“levelist': '1/10/100/137", #1 is top level, 137 the lowest model level in ERAS. Use /' to separate values.
“levtype' : ‘ml’,
‘param’ @ '130", # Full infornation at https://apps.ecmf.int/codes/qrib/paran-db/
# The native representation for temperature is spherical harmonics
‘strean’ @ * # Denotes ERAS. Ensemble members are selected by ‘enda’
“tine’ 100/t0/23/by/6" # You can drop :00:00 and use MARS short-hand notation, instead of '00/06/12/18"
“type’ ‘an’,
‘area’ '80/-50/-25/0", # North, West, South, East. Default: global
‘grid* # Latitude/longitude. Default: spherical harmonics or reduced Gaussian grid
“format’ # Output needs to be regular lat-lon, so only works in combination with 'grid’!
), 'ERAS-ml-temperature-subarea.nc')  # Output file. Adapt as you wish.

How to access ERAS.1

Help

Get help
Licence

Licence to use Copernicus Products

Publication date

20230525

References

Citation
Acknowiedgement

DOI: 10.24381/cds.143582cf 7

Related data

ERAS hourly data on pressure levels from 1940 to present
ERAS hourly data on single levels from 1940 to present

Extreme precipitation risk indicators for Europe and European
cities from 1950 to 2019

Flood risk indicators for European cities from 1989 to 2018

Mass-consistent atmospheric energy and moisture budget monthly
data from 1979 to present derived from ERAS reanalysis

Related applications

Dally statistics calculated from ERAS data
ERAS explorer
Heat wave days for Europe derived from ERAS reanalysis

Heating and cooling degree days from 1979 to 2100

@

EQLERAS I Ihe same method can he Lised 2 ahave iy

OpPErIcus

Europe’s eyes on Earth

Target: experts

*  Full dataset

* Native resolution

* Slower access: on tape
*  GRIB or NetCDF

One catalogue entry
*  No download forms
* APlonly

(£ S ECMWF
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’ @ Why repeat global reanalyses?

Climate , ”
B .?erfect forecast
0 ﬁ === ERA-15 europe 4-day =~ ==== ERA-Interim europe 4-day
== ERA-40 europe 4-day = ERAS europe 4-day
085 ERAS: Extended in time, 5-day latency 2016
| " , 2006
" 1 ERA-Interim
- " T‘ Extended in time| 2001
g (until Aug 2019),| 1995
3o ERA-15 ~2-month latency
- ERA-40 , o
B, , o one-off’, did not
onejoff, did not continue
continue
0.70
0.65 l
.| Credits: Hersbach et al. (2020), Bell et al. (2021) + New ERAS production (released on the CDS)
1940 1950 1960 1970 1980 1990 2000 2010 2020
1940 _ 2020
GOQCQ!Q% HE| .| SECMWF

Correlation of 4-day forecasts of geopotential height anomalies at 500 hPa with corresponding analyses
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Another reason to repeat: exploit improvements in the global observing system

Number of observations assimilated per 2°x2°

2.107
In-situ In-situ
Upper-Air Upper-Air
Wind emperature
In-situ In-situ
Near-surface Near-surface
Wind emperature
100
10
5
2
1

PROGRAMME OF - A
THE EUROPEAN UNION OpPErICUS

Europe’s eyes on Earth

In-situ
Surface 4
Pressure

Observations assimilated in ERAS
January 1940 to December 1940

IMPLEMENTED BY /_(\\ .
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Preparations for ERA6

Configuration:

Eur::; * 17.5km (TCo639) horizontal resolution (31km for ERA5), including ocean waves
*  Uncertainty estimate at 28km from 11-member ensemble (63km for ERA5)
*  One way coupling with the ORAS6 ocean reanalysis (forcing for ERA5)
Products/output (in development):
*  Evolutions driven by user requirements
*  New: Extended list of (new) parameters, e.g., Rh2m, clear-air turbulence
* New: Height levels for the lowest part of the atmosphere
* New: Additional pressure level
*  New: Daily products
Enhanced observation input
* Reprocessed and rescued satellite and in-situ observations
*  Enhanced use of observations, e.g. for timing and position, more use of all-sky radiances
* Enhanced quality control and handling of uncertainties
Full integration into ECMWF Integrated Forecasting System (IFS) lifecycles
*  ERAS5 diverged from a baseline: IFS CY41R2
* ERA6 developments are all included in the main IFS stream and part of a dedicated cycle: IFS CY49R2
*  ERAG capability will propagate onwards into later IFS cycles =%
(ODQKQ!QH.,S, BE| . CTECMWF




ERAG6: Which resolution?

Climate
Change

ERA5 T1 639 ~ 31 km

Octahedral reduced Gaussian grid - -

ERAG6 candidate TCo639 ~ 17.5 km

ERAG6 candidate TCo799 ~ 14 km

100 500 800 1000 1200 1500 2000 2500 4000

N . EARASY

Note: production cost is not just a one-off. This cost is multiplied
as data need to be served at correspondingly higher resolution.
Under fixed resources, users end up paying the price: longer wait
time, larger disc footprint, ...

GO?EQ!QH.,S [

S ECMWF




@ ERAG science and innovations

Climate
Change Reanalysis-dedicated innovations:

* Establish level of coupling from the forthcoming ORAS6 ocean reanalysis

* Improved consistency of the mean state o
* Improve evolution of the ERA5 uncertainty estimate (ensemble component)

* Resolve ERA5 ‘known issues’ where possible

Make use of latest ECMWF mature R&D
(additional 8 years compared to ERA5):
Selection of recent developments:

* Reduce biases in snow and improve assimilation of snow observations
‘e * Improved drag for extreme ocean waves
* New ozone model (HLO) and prognostic with radiation
* Revision of moist physics (clouds, precipitation, radiation)
* Vegetation cover and type, LAI, lake cover and properties, urban tile, some potentially
time-evolving (from EU-H2020 CONFESS)
« New, and more species of aerosols and GHG’s (Op¢,ﬁﬂ.i99§ E|e oo SECMWF




@ ERA systems specifications
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Hor. Resol.

Vert. Resol.

Temp. Resol.
Ens. Hor. Resol.
Land-surface
Ocean waves
Ocean

Latency

cy31R2 (2006)
79 km

60 model levels
37 press. levels
10-metre wind

3 or 6 h, Monthly

TESSEL
1 degree
Daily SST forcing

> 1 month

cy41R2 (2016)
31 km

137 model levels
37 press. levels
100,10-metre wind

1 h, Monthly

63 km

HTESSL

0.36 degrees
Daily SST forcing

5 days

(Lopernicus

IFS version (year)

cy49R2 (2024)
17.5 km

137 model levels
38 press. levels
11 height levels

1 h, Daily, Monthly

28 km

ECLand

17.5 km

Hourly 1-way coupling
TBC

B .| SECMWF
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Preliminary trials: RMS Error of 500 hPa Geopotential Height Forecast

Z500 Root Mean Square Error
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Various ERA6 cqnﬁgs.

JJA 2020
Verified against own analysis
Verified at 1.5°x1.5°

ERAS

=f= ERASNH == 4549NH == 4516 NH === 4441 NH
--f-- ERA5 SH

t-- 4549 SH

- 4516 SH -}

oo* }

4441 SH
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/

ERAG6 prototypes
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@ Preliminary ERAG trial: Energy spectra
pl=500hPa wavelength [km]

Climate 40000 4000 1900 400 100

Change | | | |
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Preliminary ERAG trial: Differences with radiosonde observations

Temperature
20220615-2022({630 20220615-20220630
10
—— ERA5 — ERAS
—— Tco639 — Tco639
——— OPS — OPS
|
© ©
£ 102 ]
a o
i
103 T T T T T 103 T ¥ T : .
025 050 075 100 125 150 175 -0.2 -0.1 0.0 0.1 0.2 § . . 1.6 17
Robust std. dev. 0-B [K] Mean O-B [K] Robust std. dev. 0-B [m/s]

opericus W o, | €SECMWEF

Ewrope’s eyes on Earth




Preliminary ERAG trial: Independent check with buoy lidar

Climate From WRAG datasets page https://groups.io/g/wrag/wiki/13236
Change =
ERAS (left) ERA6 prototype (right), 01 June 2022 — 31 July 2022 | == B
BSH ZX_LIDAR_WLBZ_6 vs ERASAN BSH ZX_LIDAR_WLBZ_6 vs ERAGibpb r S 5 .
Robust diff. std.dev. 1.1 m/s Robust diff. std.dev. 0.9 m/s . e :
16 A - 2 =
, ePTP° : L
7 14 o ‘ 'o/’./“ ...::'. ® . r
L2
£ £
8 12 1 8 12 i
® ®
@ 10 2 19
£ £ 10
3 s 3
& g °]
= =
§ 6 ; 6 4
2 41 3 4
c c
© ©
& &
2 2
04 o4 7
00 25 50 75 100 125 150 17.5 00 25 50 75 100 125 150 17.5
Floating buoy lidar wind speed (m/s) at 14 m Floating buoy lidar wind speed (m/s) at 14 m
@ ison done f lysis hourly fields of 10- ind speed at 0.250x0.25° ;
Collocated to the variable wind.speed" in the data group “ZX. LIDAR, WLB?. 6 (OOQEQ!SE% B o SSECMWF



https://groups.io/g/wrag/wiki/13236

@ ‘In the pursuit of excellence’... Quality aspects

Climate . ) . .
Change * Motivations: quality-related el
— Primary: ensure quality (= quality assurance) -Q
— Secondary: document quality (= quality assessment)
* Scope: preparation, production, consolidation, continuation
— System and its various components
— Inputs @
— Outputs
— User feedback
* For whom: Stakeholders
— R i | P
esource providers (HPC, storage, network, funder, ...) S
— Users (energy sector, ...) L)
— Science peers (other reanalysis providers, ...)
— Providers of information/science used in the system and its input (feedback loop)
(opemicus " &mn SECMWF
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ERAG6 Diagnostics Menu

ERAG6 Pre-production Diagnostics
verified once

Climate forcing fields (orography, ...)
Full configuration forecast verification
Forecast score cards

Energy spectra

Solar atmospheric tides

ERA6 Production Diagnostics 3
monitored as the production advances

“Vital signs” (+)

Observations available, rejected, assimilated
Observation departures and other statistics
Model error bias correction

Observation bias correction

Ensemble spread vs. skill closure diagnostics
Analysis increments and anomalies

& to be monitored for the whole duration of the production

production speed, 4D-Var metrics, Nb.obs in all DA components (4D-Var, land, ocean waves)

ERAG6 Production Onset Diagnostics
verified once per production stream

Forecast scores compared to OPS and ERAS5
Background errors (Jb stdev. and horz. error correl. len.)
Observation errors (sigma_o) @

Archive integrity & contents 2

ERAG6 Post-Production Diagnostics =
before products publication

Global mean budgets: water cycle, energy, mass
General circulation and climate indices

Peer-product comparison: ECV thematic assessments
Synoptic timescales: 10-day forecast skill

Daily timescales: historic cases of European storms
Tropical cyclones

Diurnal cycle “Quality Assessment”

Gp‘?m!&}gﬁ B .| SECMWF




1A prottypssample ) —
Climate  Description l_ﬁﬁ

Change ca
These are TEST data, with all the limitations that this implies.

These data are for feeding back issues & findings to ECMWEF. These data are unsuitable for
any other application such studies, publications, ... The configuration used to produce
these data is not the final ERA6 configuration. Many of the ERA6-intended output

parameters are still missing in these data. CECMWF =
ERAG6 prototype 1 sample data for testing only June to August 2022

To retrieve the data described in this experiment, you will n
when accessing the data you are bound by the ECMWF tern

0 use the ECMWF Web APl with the example(s) given on this page. Please note that

How to access

S A o o S S
Go to https://apps.ecmwf.int/ifs-experiments/rd/ibpb/ o e
» Data access is yet to be open with DOI publication: DOI:10.21957/gmf0-rw02  seemeas  ccmrrsesessemrmen
 Technical questions about data access? See the page

#1/usr/bin/env python
from ecmwfapi import ECMWFDataServer

https://www.ecmwf.int/en/computing/software/ecmwf-web-api

ECMWFDataServer()

How to feed back findings

*  Email today’s presenters:

paul.poli ‘at” ecmwf.int , delphine.deryng ‘at’ ecmwf.int
*  Quality issues: documented example, reproducible 01025000 o e emperure sy et s for 2 hoursn

*  Good practice (ideal?) Jupyter notebook which includes importing all data
needed to reproduce the results. Then one can replay the example with new

test data as they become available. (0p¢=rn,i¢,tg§ e

S ECMWF



https://apps.ecmwf.int/ifs-experiments/rd/ibpb/
https://doi.org/10.21957/gmf0-rw02
https://www.ecmwf.int/en/computing/software/ecmwf-web-api
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Strong support from the European Union for European-based reanalyses
(transboundary, global, impactful) for climate services

— ERAGS is only one part of this offer, but a foundation one

Global reanalysis at ECMWF: methodologically-sound & iterative framework delivering
uncertainty-quantified products

— ERAG6 expected improvements (from ERA5): over land (higher resolution), over ocean, (one-
way coupling), and upper-air (improved radiation, aerosols, GHGs)

— ERAG prototype data: DOI:10.21957/gmf0-rw02

Essential sources of information for continuous improvement:
— User communities’ specialized observations
— User feedback

Resolution isn’t everything, completeness of a product portfolio meeting user requirements is
another essential aspect 2 Next presentation

(opemicus g = | CSECMWF


https://doi.org/10.21957/gmf0-rw02

/@\ C3S Support to the

Energy Community

Delphine Deryng
Partnership & User Engagement Specialist
delphine.deryng@ecmwf.int

Climate Change
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C3S User-Driven Services

Climate .
e User reqUIrements process
Change
- FEEDBACK VIA USER SUPPORT
CHANNELS
CHANNELS FOR GATHERING - FOCUS GROUPS =
REQUIREMENTS {
$ - WORKSHOPS y
- TRAINING aia
-> COPERNICUS USER FORUM
REQUIREMENTS MANAGEMENT AND
DATABASE ANALYSIS OF
REQUIREMENTS
coLectioNoFusir O o O
REQUIREMENTS [ QQ @E
-> DATASETS @j
FOCUS FOR REQUIREMENT -5 SECTORAL AND USER {‘9‘} :::tzlglssmo
GATHERING '{@} SPECIFIC DOCUMENTATION
=1 v —_—
- o - ToOLS .
-» SERVICE DEVELOPMENT
GO?EQ!S?H.,S, [

IMPLEMENTATION

within the service
and informing future
evolution

@@}_) 3

S ECMWF



C3S User-Driven Services

Climate
Change

ECMWF COPERNICUS | REPORT

(opermious

Copernicus Climate Change Service

Position Paper - ERA6
User Community Needs

. ERA6 User needs workshop

https://climate.copernicus.eu/sites/default/files/2024-

04/ERA6%20Users%20Workshop%20Position%20Paper%20ECMWF%20v2%20240410.pdf

Essential features

Other high priority needs

Higher spatial resolution
Diagnostics by ECMWF for
smaller regions

Early release of ERA6 data
for machine learning
applications

Validations against specific
conditions

Storm catalogue

- Downscaled ERA6 products

- Open-source machine learning-based downscaling

methods

- Bias-corrected datasets and methods

- Detailed observation coverage

- Use of analysis increments

- Uncertainty products (e.g., ensemble mean and spread)
- Tools for comparing and merging with national datasets

- User-friendly post-processing workflows

(opernicus

European
Commission

S ECMWF


https://climate.copernicus.eu/sites/default/files/2024-04/ERA6%20Users%20Workshop%20Position%20Paper%20ECMWF%20v2%20240410.pdf
https://climate.copernicus.eu/sites/default/files/2024-04/ERA6%20Users%20Workshop%20Position%20Paper%20ECMWF%20v2%20240410.pdf
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C3S Data & Apps for Renewable Energy

Percentage of the total annual actual electricity (-
generation for Europe from different sources

Solar power [Wind power [l Hydro power

50%

43%

40
37% 36%

35%
32%
31%
28% 28%

w
o

N
o

—
o

2016 2017 2018 2019 2020 2021 2022 2023

Data: ENTSO-E and Elexon - Credit: C3S/ECMWF

(opemics SSECMWF

3 Copernicus Climate Change Service
European State of the Climate | 2023

EUROPEAN
ANV climate.copernicus.eu/esotc/2023

The increasing share of renewable generation
(wind, solar, and hydropower) makes this
sector vulnerable to climate variability and
climate change

C3S Applications work on connecting climate
information to user needs:

Providing tools, data, post-processing workflow
Providing examples and recipes

Collecting requirements and feedback to
products

Connecting new research top operational
activities

GOQCQ!SE% E| .. | £ECMWF
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Renewable energy resources

A record proportion of electricity generation by renewables

In 2023, a record proportion of actual electricity generation in Europe was from renewable
sources, at 43%, compared to 36% in 2022.

Climate-driven electricity demand was above average in southern Europe, due to cooling
required during exceptional summer temperatures, and in Scandinavia, where cooler-
than-average temperatures in several months led to increased demand for heating.

For the year as a whole, potential for solar photovoltaic power generation was below
average in northwestern and central Europe, and above average in southwestern and
southern Europe, and Fennoscandia. Potential for run-of-river hydropower generation was

above average across much of Europe, linked to above-average precipitation and river flow.

Increased storm activity from October to December resulted in above-average potential

Onshore wind

.\’

lies (%) in p

Europ tate of Climate 2023

EUROPEAN
STATE oF THE

EUROPEAN STATE OF THE CLIMATE - SUMMARY 2023

Solar photovoltaic Run-of-river hydropower

Capacity factor Capacity factor

Capacity factor

Iza% % Bise,
16% 4% 10%
% 2% %
0% 0% 0%
-8% 2% -s%
-16% —-4% -10%

| ] |} [ )
-24% - E

| = g%
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ial electricity generation (capacity factor) in 2023 from: onshore wind (left),
solar PV (centre), run-of-river hydropower (right)
Data source: C35 Climate and Energy Indicators for Europe - Credit: C35/ECMWF
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Copernicus Thematic Hub: New Approach to the Users

Single entry point for the ensemble of data, products and information
generated by the Copernicus services and components (e.g. ESA and
EUMETSAT) for specific thematic areas

Traceable back to specific EU policy needs

Simplified access (simple, user friendly, subject oriented) to key existing
Copernicus products relevant for a specific user communities
(stakeholders, policy makers and users)

The main goals are:

Improve the coordination and information flow between different related projects and initiatives

Facilitate thematic studies (e.g., renewable energy)
Provide knowledge and expertise on data/products

Showcase how the data can be integrated with other data/information (user's stories)
Leverage the collaboration/interactions with other organizations and Copernicus member states

(Lopernicus
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Copernicus Energy Hub

Climate

Change
EASY ACCESS TO

DATA DATASETS FOR
Access to free-of-charge ENERGY

energy-related
Copernicus information
and datasets

Find below some data sets that can be
used by and for the energy sector.

Home > Products and Data > Datasets for energy

H Sector v H Global v ‘ Data provider v ‘ Reset

To access the Copernicus
Security Service (CSS)
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Climate

Change European energy and climate data explorer

This application explores climate data over Europe and the effect
of climate change on energy supply and demand. Data is
provided for the European domain, in a multi-variable, multi-
timescale view of the climate and energy systems

Sector: Renewable energy , Solar , Wind , Hydro,  Region: Data provider:
Energy demand Europe C3S -
OCTOBER 2023 =

Climate and energy indicators for Europe
from 1979 to present derived from
reanalysis

. The Copernicus climate change service (C3S) operational energy

dataset provides climate and energy indicators for the European
energy sector

Sector: Renewable energy , Solar, Wind , Hydro,  Region: Data provider:
Energy demand Europe C3s

EMAD JANURTY 2U10, MESN DPIEAT IN 1 OMPOTanIe

OCTOBER 2023

ERAS hourly data on single levels from
1940 to present
ERAS is the fifth generation ECMWF reanalysis for the global

climate and weather for the past 8 decades. Data is available
from 1940 onwards. ERAS5 replaces the ERA-Interim reanalysis.

Sector: Renewable energy , Solar, Wind , Hydro , Waves Region: Data
and Tidal , Oil, gas and coal , Energy infrastructure , Energy  Global  provider:
demand C3s

B .| SECMWF
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Total/clear-sky solar radiation
CH4 anomalies detection
Aerosol optical depth (e.g. dust)

Reanalysis & climate projections

*Meteorological variables (wind speed, precipitation,
solar radiation, air temperature, sea level pressure)
*Energy derived variables (electricity demand, hydro,
solar and wind power generation)

Next: Information at seasonal forecast timescale

Energy Hub: More Datasets to Come...

~

Reanalysis and forecasts of river discharge
to assess hydropower potential

Drought impacts on energy production
Information on population, buildings and
_/ settlements

)0 Marine

s Monitoring

Global ocean waves Reanalysis

~N

Global ocean waves Analysis and Forecast
Global ocean physics Reanalysis
Mediterrranean Sea Biogeochemistry
Analysis and Forecast

/' Global Ocean Along Track L 3 Sea Surface

v Security

Heights

Geospatial Analysis
Mapping for Situational Awareness
Support to Planning

European I
Commission
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Energy Hub: Final Remarks and Next Steps

Webpage Furthe.r deyelopment of Revision of website
the site is expected,
. . content to better reflect
increasing the number Eneray Communit
Next steps of use cases and gYar on y
datasets jarg

The Copernicus
Energy Hub aims to
support the energy
sector in the green

transition

Increase the visibility
and number of users
of the Energy Hub,
while promoting
synergies and
collaborations

https://enerc pernicus.eu

Reaching out to new

Next steps Ongoing engagement users/stakeholders and
with real partners and creating user personas
stakeholders and user requirement
Community of inventories
Users

Collecting your needs is of paramount importance for us

Which environmental datasets do you need? What do you want to see on the Energy Hub?

GDQEQ!S%% E| .. | £ECMWF



Thank You for your
&

Attention!

Climate Change Paul Poli paul.poli@ecmwf.int
Delphine Deryngdelphine.deryng@ecmwf.int

climate.copernicus.eu

C opermicus % § SR climate.copernicus.eu/esotc/2023
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Additional slides
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’ About Gaussian Grids
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Change

N80 original reduced Gaussian grid 080 octahedral reduced Gaussian grid
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' Preliminary ERAG trials: Differences with respect to radiosonde temperature (December)
20211215-2021]&31
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Preliminary ERAG trials: Wind vector difference magnitude

20211215-20211231
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