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& Observations

Also,
- data rescue
- support to international collaboration on in-situ climate observations

- in situ observations (published in the catalogue and used in ERA)
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https://cds.climate.copernicus.eu/datasets?q=&kw=Product+type%3A+In-situ+observations
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~1  Ecosystem of reanalysis products ﬁ

. . . Temporal Spatial

ERAS Global reanalysis foratmosphere, 1940 onwards, up.to 5 days el 30 km
land and ocean waves behind real time
ERAS Land Global reanalys.ls for land-surface 1950 onvvgrds, up.to 5 days ety 9 km
variables behind real time
CERRA European regional reanalysis 1984-2021 Hourly 5 km
3-hourly analyses,
CARRA Arctic regional reanalysis 1990 onwa.rds, "P t(.) 3 months hourly short-term 2.5km
behind real time
forecasts

In the pipeline:
- near real-time updates for regional reanalysis
- new Arctic reanalysis (new domain, new model)
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From ERAS5 to ERAG

/4

Since ERA5 (2016), ERA6 will benefit from an additional 8 years of R&D at ECMWF & improved compute capacity

Enhanced products, in response to user demands

* Higher resolution than ERAS5, from 31 km 14 km

* New concept of constant height level output

* Additional parameters

 Extended monthly and daily pre-calculated quantities

Advances in data assimilation and modelling

Improved atmospheric (4D-Var) data assimilation

* Better ensemble that evolves the background error covariance matrix
* Weak constraint to handle systematic model error (biases)

* Assimilation of near-surface air temperature observations in 4D-Var

Improved land data assimilation
* Reduced biases in snow and improve assimilation of snow observations
* Inclusion of soil temperature data assimilation

Improved ocean wave physics
+ Atsame resolution as the atmosphere
* Improved drag for extreme situations
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Improved observations

* Reprocessed, rescued
+ Satellite and in-situ

With partners, including G EUMETSAT

Improved atmospheric model

* New ozone model and prognostic with radiation

* Revision of moist physics (clouds, precipitation, radiation)
« Account for snow on ice

* Upgrade from CMIP5 forcings (ERA5) to CMIP6

* More species of aerosols and greenhouse gases

Improved interfaces with the land component

* Vegetation cover and type, leaf area index, lake cover and
properties, urban tile, potentially time-evolving in ERA6-Land

Improved interfaces with the ocean component
« Partial coupling with an ocean and ice model
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~1> ERAG6 supported by a ‘climate’ cycle

2023 2024/2025
4811 4812 49r1 49r2

ORAS6 ocean reanalysis Reanalysis : NWP: New ocean and seaice
ERAG6, EAC5 Extending 4D-Var window

Higher 4D-Var resolution

NWP: ENS resolution increase
Daily ENS-Ext ensembles
Multi-layer snow scheme
Interactive Hybrid Linear Ozone
OOPS

Seasonal forecast:
NWP: Improved surface SEAS6
Updated land fields
Implementation of SPP
Higher resolution EDA

Improved COMPO:

stratospheric chemistry

Improved COMPO:
prognostic stratospheric aerosol

scheme

Hindcast reconfiguration (ENS and ENS-Ext)

EFAS and GloFAS: new versions at 1.5km
and 5km respectively

OpenlFS new release

IMPLEMENTED BY
PROGRAMME OF THE C\ , P @ Cimer

—J l Chan vice
EUROPEAN UNION OPCIMICUS — 0= CMW (



ERAG6 preliminary production plan

* Product release

1946 1956

%

Production
date

Q1-2 2025

Q3-4 2025

Q1-2 2026

Q3-4 2026

Q1-2 2027

Q3-4 2027

Q1-2 2028

Q3-4 2028

*

1966

ERAG6 period

1976

1986 1996 2006 2016 2026 ERA6T

*

*

Not forgetting ERA5, which will continue to be produced and monitored for some time

< ECMWF



3  ECMWEF ocean reanalysis

<« > C 2% cds.climate.copernicus.eu/datasets/reanalysis-oras5?tab=overview Q ﬁ o H

ae M Gmail @ Maps £F Latest weather rep.. g% ECMWF Confluenc.. £ ECMWF | Charts @) C3S Seasonal For...  steg Computing Distan... ¥ SystmOnline Login & HORIZON-CL6-20.. [ papers » [ All Bookmarks

Climate Data Store Datasets Applications User guide Live Background

« > C 25 cds.climate.c
Projection Tripolar model grid

28 M Gmail 9 Maps £F Lat
Horizontal coverage Global

Climate Data Store

Horizontal resolution Approximately 0.25° x 0.25° (around 25 km in the tropics and 9 km in the Arctic)
Vertical coverage Depends on the variable:

O RAss gl 0] ba | Single level: two-dimensional variables (2D)

All levels: three-dimensional variables (3D) from Om (sea level) to approximately 5500m depth

Overview
Vertical resolution Depends on the variable:
This dataset provides gl Single level: 2D variables
Reanalysis System 5) m¢
Medium-Range Weathe All levels: 75 ocean model le) O R S 5 T . I | . . I f h .
system. This system con T / \ - WI Contlnue untl urt er notlce
‘emporal coverage From January 1958 to prese

published in this catalog

Consolidated product: 1958 to 2014
Reanalysis combines mc

globally complete and c¢ Operational product: 2015 to present
The reanalysis provides
are continuous in time, z Temporal resolution Monthly
model grid point indepe File format NetCDF4 d f d . . b I . . d b fc d
reccesrendl = ORASG6 ready for production; publication date to be confirme
< rsi VU
assimilation system. NE|
sub-surface temperatur Update frequency Depends on the product:

Consolidated product: Possible future extension in time

The ORASS data is force
the operational product Operational product: New near real-time data added monthly on the 15*th of the month
global-mean-sea-level ti
https:/fcds.climate.copernicus.eu/backaround ~ NetCDF4

The consolidated product (referred to as "Consolidated" in the download form) uses reanalysis atmospheric forcing (ERA-40 until 1978 and
ERA-Interim from 1979 to 2014) and re-processed observations. The near real-time (referred to as "Operational" in the download form) csw &
ORASS product is available from 2015 onwards and is updated on a monthly basis 15 days behind real time. It uses ECMWF operational
atmospheric forcing and near real time observations. The consolidated data benefits from atmospheric forcing consistency. The operational

data henefitc fram near real-time latencv

STAC @

Related datasets
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@ C3S seasonal prediction: components

2o DATA PRODUCTS 2> GRAPHICAL PRODUCTS
cds.climate.copernicus.eu D[Iﬂl:l climate.copernicus.eu/charts/packages/c3s_seasonal/

U Datasets available in the Climate Data Store Products for individual contributing systems and multi-system combination
*  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

C3S multi-system seasonal forecast  ECMWF/Met Office/Météo-France/CMCC/DWD/INCEP.MATECCC
jory of precipitation) MAM 2022

Total precipitation

Near-surface temperature and wind
Mean sea-level pressure

Sea surface temperature

Sea ice concentration

O Multi-system retrospective forecasts and real-time forecasts, the latter Geopotential height at 500 hPa

published on 6t" (ECMWF) and 10t" day of month (the rest) 5 R Temperature at 850 hPa
-~ -
NINO1+2 SST an les 10, 25, 50, 75, 90
R T
CDS API s

@ Sea surface temperature NINO regions

o i Sea surface temperature Indian Ocean

v L Zonal mean wind at 10hPa
‘ensemble_mean"’, ‘hindcast_climate_mean* 2: ‘EDEICD(

s['at,'2%,'3','4%,'s5",'6'1 3, =28
)

Sep2023  Nov2023  Jon2024  Mar2024  May2024  Jui2024  Sep2024
t.grib’

Forecast system: | MeteoFrance System v
Nominal start date: Aggregation and leadtime
Variable: [ SST indices

Python workflows
s
Jjupyter
j g

Temporal correlation
Relative Operating Characteristic (ROC) score
Ranked Probability Score (RPS)
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@ C3S seasonal prediction: new elements

data - soil moisture
- (atmospheric) water column

graphics - sea ice maps
- 10m wind speed

software/tools (Jupyter notebooks)
- verification scores
- Tmin, Tmax forecasts

analysis
 ENSO teleconnections in ERA5 and C3S forecasts (Molteni & Brookshaw 2023, ClimDyn 61:
); associated information for users
( )
* multi-decadal variability of tropical rainfall in reanalyses and GPCP
* NAO ‘product’ investigation
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https://link.springer.com/article/10.1007/s00382-023-06698-7
https://confluence.ecmwf.int/display/COPSRV/ENSO+impacts+on+Europe

~1>  C3Sseasonal prediction: seaice

A Home / C3S seasonal charts / ChartSet

CMCC seaice DWD seaice ECMWEF sea ice JMA sea ice Met Office sea ice Meteo-France sea ice
concentration 1-month concentration 1-month concentration 1-month concentration 1-month concentration 1-month concentration 1-month

CMCC seaice DWD seaice ECMWEF sea ice JMA seaice Met Office sea ice Meteo-France sea ice
concentration 1-month concentration 1-month concentration 1-month concentration 1-month concentration 1-month concentration 1-month

=7
CMCC seaice DWD seaice ECMWF sea ice JMA seaice Met Office sea ice Meteo-France sea ice
concentration 1-month concentration 1-month concentration 1-month concentration 1-month concentration 1-month concentration 1-month
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https://climate.copernicus.eu/charts/packages/c3s_seasonal/?facets=%7B%22Parameters%22%3A%5B%22sea%20ice%20concentration%22%5D%7D
https://climate.copernicus.eu/charts/packages/c3s_seasonal/?facets=%7B%22Parameters%22%3A%5B%22sea%20ice%20concentration%22%5D%7D
https://climate.copernicus.eu/charts/packages/c3s_seasonal/?facets=%7B%22Parameters%22%3A%5B%22sea%20ice%20concentration%22%5D%7D
https://climate.copernicus.eu/charts/packages/c3s_seasonal/?facets=%7B%22Parameters%22%3A%5B%22sea%20ice%20concentration%22%5D%7D
https://climate.copernicus.eu/charts/packages/c3s_seasonal/?facets=%7B%22Parameters%22%3A%5B%22sea%20ice%20concentration%22%5D%7D

C C3S seasonal prediction: sea ice extent index — May forecasts
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@ C3S seasonal prediction: sea ice extent index — May forecasts
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B C3S climate prediction and projection data

1: South America (SAM)

NN M
3 = -

WCRP.@CMIPS “n T

World Climate Research Programme

World Climate Research Programme

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

Earth System Grid Federation

1000 2000 3000

Coordinated Regional Climate Downscaling Experiment Exvaton (m s.88)

Global climate projections

Climate
{1} Change Service

climate.copernicus.eu

Regional climate projections

CMIPS daily data on single levels
Dataset | Global  Atmosphere (surface) ~ Atmosphere (upperai)  Climate projections

This catalogue entry provides dally 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)
(Dasst] Atmosphere (upper air) Climate projections

y Operatlonal data access CORDEX regional climate model data

: on single levels
[ ]
q ua | Ity CO n t ro I Europe  Atmosphere (surface)

M Atmosphere (upper air) Climate projections
e data tutorials

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 o y

intercompa PYOjECtIONS data from a large number of experiments, models

oneverticaland time periods computed in the framework of the sixth

- phase of the Coupled Model Intercomparison Project (CMIP6).

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

— Decadal predictions

PuiP "
el HighResMIP

Gralation  gogions!

REMIP, DAMIP, oNre OMIP, FAFMIP /
W s o T CMIP6 predictions underpinning the C3S decadal prediction prototypes | =075
Global Atmosphere (surface) Atmosphere (upper air) Climate projections
M - e 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 ‘(\\

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
Camp ScenanoMiP
wmip —— Forecast
o —— QObserved
GeaMIP Diagnostic MIPs. ’ . : :
Eying ot al, CMIPS Overview, GMD, 2018 whwm e W ww @ mwm

Central year of 5 year period
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Copernicus Interactive Climate Atlas Mean temperature (°C) - CMIPé - Change - Warming 2°C - Annual - rel. to 1850-1900

O]

Mean temperature CMIP6 ARG Regions

Climatology and Changes Global warming levels

0] 0]o]

1961-1990  1981-2010  1991-2020 2°C 4°c
{ pha |

1850-1900  1984-2005  1995-2014 1.5°C rC S
PAST FUTURE

Quantity

Change v

Season

Annual v

SREa80

[ ] 6
D s Units: °C
4
4 Robustness:
2
1 @ Robust signal (original color)
0
4 @ No change or no robust signal
2
Conflicting signals
2 BB conticingsis
4
D ® = (B Palette = Autofit < Reset
3
About C35 About the Atlas Contact us Privacy policy v
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@ ITTs recently published or in preparation ﬁ

- additional climate projections in the CDS
- development of ML-based methods for downscaling the ERA5 to European and Arctic regions

- diagnostics of the Earth System energy balance derived from observations and reanalyses

- developments towards decadal prediction service component
- regional climate projections

- operational seasonal predictions
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/(ill\ Climate Data Store

A fully modernized Climate Data Store has been released

Modernization will cover all multiple layers and components of the infrastructure (software and hardware)

Objectives What's new

More functional, standardized and accessible interfaces

o

Capitalize experience, feedback and

Te.j S (Web portal, APIs, Metadata - STAC, INSPIRE).
. . FAIRest catalogue of resources.
MM Engage with a broader user community.

Prominent and fully integrated Evaluation and Quality Control
(EQC) function.

Closer and broader access to help&support and training
material facilitating user uptake.

1. Ensure compatibility with state-of-the-art
solutions

ni—’
=
L1

Embrace open-development approach for
traceability and collaboration

&)

Cloud oriented with flexible deployment and high

w# Strengthen synergies with related ar=
“ platforms (such as WEKEQO) and projects B @1F GOMEEiantes:
Analysis Ready, Cloud Optimized (ARCO) Data & Services
! earthkit: open-source, anyone, anywhere set of tools.
es el Fully Managed In-house Cloud Infrastructure provided by
o 3 | B I ! ECMWF-CCI (Common Cloud Infrastructure)
~ o= H HE e £
Opendap g L g]s Serveriess ARCO Servics # Climate -
istributed APls % § g i m{oﬁcmsmmumﬁ;_ .dA E@m= A;:a%me Imarpe I R I
Distribut ! 2
Data Sources Ctsntions o /O % & “:‘ earth
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&

Earthkit, a new approach to the CDS toolbox

earthkit, an open-source, high-level scalable, interoperable
and platform independent approach to the CDS toolbox
concept.

Applications as Climate Pulse or Copernicus Climate Atlas
already “Provided by CDS-Engine, Powered by earthkit”.

Optimized to access, plot and manipulate CDS Datasets.

Supported by training material and interactive notebooks
examples

Fully compatible and with extended data plug-ins for WEKEO

earthkit-data (based on ECMWF’s CliMetLab), earthkit-maps
and other components under development (earthkit-plots,
earthkit-climate, earthkit-meteo, earthkit-regrid)

Copernicus Interactive Climate Atias Mnkam temperatire - CMIP - Chamges - Warssing 2°C - Anras - ol 10 1850.1900

'''''''

EEEDOE e

Copernicus Interactive Climate Atlas

The Copernicus Interactive Climate Atlas (CICA) provides graphical information about recent past trends and future changes (for
different scenarios and global warming levels)

No let's POt our 0a%a! Ths Should 0 100K Guite Temier sow, except That we are row Callng  Chart, poalermesh nstasd of
chart.plot - This forces eartnkit 10 use matplain's gcetorsesh visuabsation sechrigue, which will plot grid cells at the
resolutian of the dat « which s recommended for low-rescluton iie HADCRUTS with oes of gaps

ONTT = oh s Super plat (Cramicrs Maninsani ), raweed, colasd
thatt . peolarmeshl [hadcrets asoraly, erad arosaly), stylesstyle)
hart coastiinesl |

chart griglines|
oart.bargersi)

ohart, Legendd Labe la" tomparature anmaly (Lwnitado*)
chart.ssbplot_titles] ["MADCRETY", “tAss"]|
chart.title(*Globel temperstars anoealy curing {time:AD %Y)", fentsizesis, y=®,575)

hart shoed

GIODA LempPeratre ANOmMaly during Jly 2023

WADCRUTS ERAS

Climate Pulse

Climate Pulse visualises near-real-time updates of global average air- and sea-surface temperatures from ECMWF's flagship ERA5

reanalysis

)'.C@ﬂ\

-

Jupytel
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