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ECMWEF STRATEGY 2021-2030

The strength of a common goal

Strateqy Document



https://www.ecmwf.int/en/about/what-we-do/strategy

Machine Learning Technical < ECMWF

Memo Weather Forecasts

« Machine Learning has many application areas across ECMWF

from Observations to Data Assimilation to NWP to Post- 878
processing and dissemination
* It will also be used in a number projects ECMWF collaborate on
including:
— Centre of Excellence in Weather & Climate Modelling with ATOS
and ECMWEF supported by AMD, Mellanox, NVIDIA and DDN ° @
— European Weather Cloud ° @ @ o
— MAELSTROM
— CliMetLab B>
— DestinationE
- The roadmap has a number of milestones over | ° ° ﬂ
next 10 years R ‘ Z 2 e W
* It also faces many challenges which the roadmap
outlines i
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Recent webinar



https://www.ecmwf.int/en/elibrary/19877-machine-learning-ecmwf-roadmap-next-10-years
https://events.ecmwf.int/event/232/

EUROPEAN WEATHERCLOUD £CECMWF & EUMETSAT

CLOUD COMPUTING-BASED INFRASTRUCTURE, FOCUSED
QN THE NEED'S OF THE METEOROLOGICAL COMMUNITY

THE EUROPEAN
WEATHE

« 3-year pilot project started in January 2019, extended until 2021

« Currently in Continued Pilot Usage and Preparation for Operations

phase
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« Use Case workshops every 6 months, currently 30 use cases

« Potential operationalisation in the near future

The European Weather Cloud aims to become the cloud-based collaboration platform for
meteorological application development & operations in Europe and contributes to the digital
transformation of the European Meteorological Infrastructure

‘a community cloud”

e
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http://www.europeanweather.cloud/
https://vimeo.com/552416121

Use cases - Demonstrating the new way of working with MS/CS
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ECECMWF & EUMETSAT
Eesa

Aim: To create a digital twin of the Earth that will make it possible to interactively
explore various natural processes and human activities

Destination Earth (DestinationE)

) Programme to launch in 2021 UNDERSTAND THE PAST, PREDICT THE FUTURE

® I m pleme nted over 7_ 10 years Fed by real-world observations, these digital twins let us understand

what has happened on Earth — and what will happen in the decades ahead.

« ECMWEF will manage the Digital EAST PRESENT FUTURE

Reuvisit the past and Assess and monitor Predict future changes and
understand change our current situation test how we might intervene

Twin on Weather-Induced and
Geophysical Extremes.

 This will provide capabilities and
services for the assessment and
predication of environmental
extremes

e :
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https://ec.europa.eu/digital-single-market/en/destination-earth-destine
https://events.ecmwf.int/event/234/

N Atmosphere

" Monitoring Service

an Climate
Change Service

 ECMWE: entrusted entity for C3S and CANMS

Opernicus

 ECMWEF: Contractor to Joint Research Centre
(JRC) for operating:

— CEMS-EWS (Flood)
— CEMS-EWS (Fire)

2021-2027:

New MFF and new Space Regulation
New Budget
New (3') Facility
New Service Component (CO,)
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Open Data — what Is next? s £PA

& WMO essential data (already free)
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https://apps.ecmwf.int/webapps/opencharts
https://www.ecmwf.int/en/about/media-centre/news/2020/ecmwf-moves-towards-policy-open-data

Integrated Forecasting System (IFS) cycles

2019
Cycle 46rl1 A6r1

Q2

Continuous data assimilation and introduction of a 50-member Ensemble of Data
Assimilations: weakly coupled data assimilation for sea-surface temperature in the tropics;
improvements in the wave model, the convection scheme, the radiation scheme and the use

of observations. 2020
47r1
Cycle 47r1 30 Jun
Improved treatment of observations. Improvements in the data assimilation and to the
model. Quintic vertical interpolation in the semi-Lagrangian advection scheme has been
introduced as well as the inclusion of a better surface albedo climatology making use of 2021
more data from the MODIS instrument. A7r2
11 May
Cycle 47r2
Single precision and increased number of ENS model levels (91 to 137). New Tropical %
Cyclone tracks from 06/18 UTC forecast cycles made available as WMO essential products. Oct .
Cycle 47r3
Moist physics upgrade, improvements to observation usage, improved stratospheric BOND % |
2

analysis (weak constraint 4DVar)

LR
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Implementation of cycle 47r3

NWP and CAMS
Announce to ] Release Candidate NWP and CAMS
Handover users At real-time Phase starts Implementation
June June July September October

June 21 August 21 September 21 October 21 November 21

Summer holiday period

phase October November

DHS Swing DHS Swing
Final
tests
Internal and

cams o Emems
evaluation period
NWP & CAMS
Release o tmomth
Candidate Phase PN ECM F
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BOND — Bologna Our New Datacentre

Our new premises
are looking great!

el

The Atos HPC installation has begun after
~ | Initial testing was successful

\48r1 will be the first cycle on the Atos HP
The Atos BullSequana supercomputer. (Image: Atos)

<)

The Atos Test and Early Migration System (TEMS) is now available to Sl -
some users for testing of code prior to the migration to the Atos HPC
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Bonn, Germany to host new
ECMWEF facility — BRIDGE o 1N A

* Focus on activities that ECMWF conduct in
partnership with the EU including:

— Copernicus
— Destination Earth

* Foster more collaboration across Europe
 First staff moving summer 2021

« Initially in temporary offices with permanent
offices available in 2026

« ECMWEF HQ will remain in Reading, UK
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Implementation of cycle 47r3

NWP and CAMS
Announce to ] Release Candidate NWP and CAMS
Handover users At real-time Phase starts Implementation
June June July September October

@Fflori%n Pappenberger, Director of
enperge
~ Forecasts

June 21 August 21 September 21 October 21 November 21

Summer holiday period

phase October November

DHS Swing DHS Swing
Final
tests
Internal and

cams o Emems
evaluation period
NWP & CAMS
Release o tmomth
Candidate Phase PN ECM F
L= VV EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 14



Thank youl!

Florian Pappenberger, Director of Forecasts

@FPappenberger

~ ECMWF
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Forecast performance

HRES Skill relative to ERAS (score=SDEV)
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Forecast performance

Comparisons with other centres — Z500 Northern Extratropics

500hPa geopotential DWD

Anomaly correlation CMC  eeeeeeeeeeas ERAS5

NHem Extratropics (at 20.0 to 90.0, lon -180.0 to 180.0) JMA BoM
UKMO KMA
ECMWF NCEP

6.5

4

Forécast%rangé at which the anbmalyé corrélatior{ dropés beldw 85%

2002 2003 20

i i : i i i : : i i : i i i | : i :
04 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
LR

ey ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

17



