ECMWF: What does the future hold?
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ECMWF

Established in 1975, Intergovernmental Organisation
« 23 Member States | 12 Co-operating States
« 400+ staff

24/7 operational service
* Operational NWP — 4x HRES+ENS forecasts / day
» Supporting NWS (coupled models) and businesses

Research institution
« Experiments to continuously improve our models
» Reforecasts and Climate Reanalysis

Operate Two EU Copernicus Services
+ Climate Change Service (C3S) Cpem!cgé
* Atmosphere Monitoring Service (CAMS)
» Support Copernicus Emergency Management Service (CEMS

Destination Earth
» Operates the DestinE Digital Twin Engine (DTE)
» Operates two Digital Twins

Vision: ECMWF produces cutting-edge science and world-leading weather predictions
and monitoring of the Earth system in close collaboration with the members of the
European Meteorological Infrastructure, for a safe and prosperous society



ECMWEF Strategy 2021 - 2030
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ECMWEF STRATEGY 2021-2030

The strength of a common goal

Strategy Document



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

What we celebrated in the last year!
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Integrated Forecasting System (IFS) Upgrades

Spring 2021
47r2

Single precision
(HRES, ENS, ENS-Ext)

Unified vertical resolution
(ENS, ENS-Ext to L137)

Autumn 2021
47r3

Spring 2023
48r1

Autumn 2022

Moist physics upgrade
Observation use and data
assimilation (DA) changes

Atos

ENS resolution increase: 9 km
Daily ENS-Ext ensembles

(100 members daily)

Multi-layer snow scheme
Interactive Hybrid Linear Ozone
OOPS (multi-executable)

Improved COMPO suite

e
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2024
49r1

Improved surface

New ocean—sea ice
Updated land fields

Implementation of SPP
SEASG: 100 ENS members
ERAG6




Upcoming changes — Cycle 48R1 Watch this space! SR

* Planned for Q2 2023
- Test data currently available

Seasonal (ECMWF
component)

9km (no change) 18km > 9km 36km (no change) No change until
SEAS6

10 days (step 240) 15 days (step 360) 46 days (step 1104)

4x daily (no change)  4x daily (no change) Twice weekly -
Once per day

137 model levels 137 model levels 137 model levels
50 members 100 members

Reforecast twice per
week (one medium-
range, one long-
range)
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48r1 ENS scorecard

8 rms=f
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https://sites.ecmwif.int/ifs/scorecards/scorecards-48r1ENS.html

@z 5 IDICOT SR O I T [iaaninnm T O g TN O T OOOIT 0 OO0
100 [T T[T [0 (OGN T [C OO O O (T T [T MO O o [COIT SR i OCMOTOTOT EEMITOECD  COICOIEOITD
=0 ITOTOT OEETEOT 0O [OCOTD0 [ OTOTT EEETOD OEOOEOITOTm (SRS o 5 S I R i sl u OCMOIMT EEETOITD  COOTOITm
SOITIOITOT  OEETOIT  [TOCIIT [MOIMTT [EEOTIN  OEOTm Oron [ EIrm [T MTOTON BT O [EOCITm
B 58 mi o i IEIIIIIT CIILIO LT I OO OIOr [ OO O [T 0§ ORI
mst ("5 a1 nn afnl EEIITOIT  EEIICOIT COOCCOTTo [ETOTON  CCIOD IIOT [ D I DT EICIIT (" i EEOITm
t 5 [ (DO I BT T [ ESEEREERE [ [T EEETIT [ OCOCOIN D OICOE (0T [COOTM O O (s S (IENENEITTN [TCOT D070 DEOTOTTOTT DT
WIOTITIT  OCOEITI TOTOTT  OOTOOTT EETOIT MOETOT  COCOOTIIT SOOI T OO T m COOTm 0 [Orm EINTOITOINO [T
&0 [T T MO O O I DO (i nminn | OO OO EOT OO T (00 0 C OO OITOITID O BT ICIT IIITm
S0 T OITOTT0 O EEOOTOIT MOTMTOOr0 CIOTrOTrm [0 Eroorom OO 000 OO T OO T 000 EOOT 00T 00T 0 OO o OO od oo COOTrom IOrorrm ErMToiTron OoooroTl
Bororom Tt mmrmrn OTWTOT O OOOTOEEIT0 0 OO0 0 B+ + B0 MIMOTITT DT 5 1 0 0 CIITm T I O IO EIITOTTOITD
f =0 IO S O (T S O (T SO O (T (] A (O G O O O G O OO (0 W O O O 0 (T (0 O B O (T (T B 0 A
100 [T IITITCI D OCOTIT OO EO O O [ O O OO RO BT [ O OO0 OO B OO IO OO0 T (O IT I
0 T IOTrom OrOOTroorT [COOToIT [MOTOOTrOOTr Irooroor OrOrmrn OMIOCOTrOrl OTrOrOrD OO rooronorom O [T COOro C IOTrOoOron MO om [COOTOIT CO
STMTON OEETOT OO0 OOFOT00  [OTOTOT OCOTOOT0 OO0 BT O] T OO O M IITm EOITm C MIMTOT NI EOITOTL
Bmror 0 EEIITOD EmTrm COOTOILD MIMTOT OrOrom MIOTOITOITD BTN OO0 OO T om EIITm MITOIT ICOITn MIITrm
r =0T [T DT D = OO0 O OO @ 00 Of0 0 00 0000 COOC00D S 0000 [O00 OEE  @© 0 OO 50 8 5 nE I OO0 B 510 0 A
.IIIIIII OO0 EEATOOIT] OC0OT OO0 CoOrom O OO OO0 oo o OOC OCOITOIT0 EOOE o OO OO0 @0 [0 EEEED COm [OOOrD OO ESOTOOTro 0 BT Oooro
2 BRI T (7T (1T BT T BMEEOTTOTTD BT (O EET  COOEEOTOT I S s B O (T O SO T T (7T ST T[] BT (T (1] BT EEIITOTT 0T EETOTT
108g=e  EETITTD i W 0 WA OCOIMT  [COTOOTOOTD (OTOTD EOICOITrIm
e T OO I T O T B O O 0 COO O O 0 OO OO OO O T ST T Y O (00 O O]
Bz % @ p 0 ' EEEEED - -+ [CO D #1meE o OO Orm [T CO0 COOOED DO I o maning I 0
100[[T] [T 00 [EEE -0 IO EITITT O LT 0T 0w oD gD I @IOT MIOTl OO OOrm
20 [T CIIram [T OIMOT 0 EEOr [ OO0 00 OrIm (O minnmil D [N DD 0 - [E O
S0 T O O OIronm OO EEEE 3 0 [Com OLCOrrC Orom o OCoaTm COIT 0 OO Ormmn o 0 O@romrro
Boromrm OT@IITramn COITOIT @ [1nnE o o O OLMT OT0 @ EIIT O COIT O DITOITm DI o [COITOIT
t SN N o [([IEOIEIE] OTOITOITm [0 COCCOEOT (OO T (OO O T (1 (O T TTOIITI ([T (N (TTT0 MTOEEOT [0 000
100 [/ 1 oD inamannl 5 EEE! CIOLIIT OO OO manl [ 0 T O w0 0 0 o m [OIMTD [T
0 MO0 0 000000 OO 00 0000 COOCOOT 0 mcC OrOrrm C LSS COMTOTTOTT D OO T 0T 0Tl 0000 O 0 O0C0OrOorin O oo Ororr COaro o
50 [T [T OTCIITrom 0 O O O A A [T O 00 [T 0T (LT Lo MTOTIITT OEETIITOT OO L
SBmromrm EEMTIT  EOICOIT IOTLMTIT ENETIT 2 OEETOTD TOT @O0 2 COOFOFE  [OCOCCT 0 EEDT 8 1 0 0 LI T TOITOT EETOTT0 OO OTrD
" % [0 OCOIe [SORRR 1 1 i i | 0 s o (YRl R o RS Al i (mai o o 00 [T OO0 [T M 00000 @M [TOOT [OIITm i aming|
10 1T OO OO OO0 OITn 0O0roarorroom OIrom E [COOT0 COO0 COooo o [OOTO0 OO 0 Corrm I oo [COOTOTT
250 [IIT O OLCOIro CIIrm [0 O mIT naRlalln sl OL0 mm ICOITO @ 0 o R n A MIIOD M Orom LT OO MIMTT OO COITOTT
500 [ITT[TTT OL@Trm CIIrm T OT MITOOTD 0 OO O 00 COIT Or0CM [0 @M OCOTD 00 OEm o LT MIOIOD OO CIITOT O
Eommmmmrm [ i IO T [ T (OO O OO DO - IO O 0 T [ OO MIMTOOT T 0
I A @OIOrMN OEOm EEDY COO0 CoO I o o Y O I OOrorooronoron oOroagnm Cco o [OTOIrorrm m O = 0
L Jonnm| [0 0 [ % 1 SRR A [SCRUETs s o LT (Rl o i R i SRS ORI i o O 3 o R MR s 1 i o A [0 [OTD [0 O ¢ OO O mninN
a2 % 1 1 1 3 SR CIITIm [T O 8 0 0 O T O 0 T O T LTIN[0 CITOm
a T LI T T T [T 5 o AR O o OO0 [0 ST IO DT O
e MOTOroaTrom OO OO0 COOr OO oIrm OO OO0 OO orroaTro OO OO OO oI oom OO OO OO T 0T OT] IO oorrorrn
108 T IO IO 0D [T O O 0 0 T OO O TT BT OO I (T T O 0 COITOIT O
I ' om 0 [OIIOTm LW 0 I O MIMTOTON [OT0 0 0 [ITMTIITmMOD [M O 0 0 0 0
sun 1o om | minamiafimina I
1ME=2 0o Orm o0 [ 0 | [ | O L LA |



https://sites.ecmwf.int/ifs/scorecards/scorecards-48r1ENS.html

What the Machine Learning Roadmap has achieved so far

]

2 use cases of machine
learning accelerators for
conventional modelling

loT data used
in operations

JupyterHub and
machine learning
libraries available

5 machine learning
applications integrated
in operational workflow

First machine
learning training course

Machine learning
network established
and roadmap updated

Vision 2031

It is difficult to distinguish
between machine learning
and domain sciences

Data handling fully capable
to serve machine learning
needs

Fully supported diagnostic
tools via trustworthy Al

Physical constraints can be
represented in deep learning

Use of machine learning
as easy and normal as
data re-gridding

One machine Machine learning team Copernicus Machine learning * Unsupervised learning
learning conference established ITTs involve considered in and causal discovery
per year at ECMWF machine learning HPC procurement used on a regular basis
Sufficient hardware 4 machine learning Comprehensive and * Machine Ieaming solutions
for machine learning benchmark datasets well-documented machine from end-users integrated
established published learning workflow in place in workflow
CECMWF = [ == +H o 2 ll ==« E 35 W WM = = 55 6] L M o F= [+ & BE = ™ B = = = = O k€ I = 8



Since ECMWF launched its ML Strategy: a busy and FAST evolving landscape

Jan 2021

Machine Learning Roadmap

A 4

Feb 2022
Full medium-range NWP

A 4

Nov 2022

Tropical cyclones

Dec 2022

Extensive predictions

A 4

Jan 2023

Global & Limited Area

\

Apr 2023

7-day+ scores improve

'

ECMWF Keisler - GraphNN Jua.ai Huawei — Deepmind — Microsoft — FengWu —
1°, competitive PanguWeather GraphCast ClimaX China academia +

Strategy to with GFS 1x1km global 0.25° hourly 0.25° 6-hour SHEL BT

embed Machine NVIDIA — 48 hours lead product product Forecasting Meteorological

Learning deeply FourCastNet time e . \{arious lead- Bureau

into the ECMWEF Fourier+ . 0.25° (deterministic) “More Predicts many times at 0.25° 6-hour product

operational ’ accurate variables and various

chain 0O(104) faster & 5 minute tracks” than pressure levels resolutions, Improves on
more energy timesteps the IFS. with both globally GraphCast for
efficient than IFS comparable skill and regionally longer leadtimes

to IFS. (still deterministic)
SECMWF = I == 4+ - Iz 1 E 55 Im e e & M o B [#] [6] BER = N G = = = /[ =S |




ECMWE's role in EU’s DestinE initiative

Towards a Digital Twin Earth
ECMWEF is responsible for the delivery of:

The DestinE Digital Twin Engine (DTE):
« common approach for a unified orchestration of Earth-system

simulations and their fusion with observations, requiring
large-scale HPC and data handling resources

Weather-induced and Geophysical* Extremes Digital Twin:
« capabilities and services for the assessment and prediction
of environmental extremes (a few days ahead)

ECMWEF + Météo-France and partners from 22 European countries

Climate Change Adaptation Digital Twin:

« capabilities and services in support of climate change
adaptation policies and mitigation scenario testing (multi-
decadal)

CSC and partners from 6 European countries

r-"f***.fﬂ,‘ﬁ
cecmwe & @esa B =3  EuroHPC

*not in phase 1

Funded by the
European Union

[TT1]
LiJ

E * e Joint Undertakin
EUMETSAT 'Q gy * g

L



Digital Twin engine & Digital Twins & Use cases

Observations

Machine
Learning

Data acquisition

Simulation models

Information based...

... Decision making

High-performance co 1p

Learnin

Data Forecast
assimilation production

S

ine

Prod

Machine

Learnipg
uct
generation

L

Direct
dissemination

Value-adding
applications

chine
ning

Observation

store

High-performance data hand

Simulation

store

ling

\_

Digital Twin engine

/
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analysis

Machine
Learning
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TC intensity better predicted as resolution increases from 9 to 1.4km

IFS [m/s]

100

80

60

40

20

9km (Tco1279)

.5km (Tco2559)

a) r=0.87 9 km ‘b) r=0.91 4.5 km
RTRENE'Y AN BN B BN 100 TR [ M I
- 80 - . -
4 .' : L
. A
o L4 60 g R .: .... L
- - ® -
S A 00"!' . ’.. :.. ¢ L
°
] o3 2% Uo oo, 'o':‘! I
] ° 1':’;.’ ] 40 .o! ** -
. . ° »
] ° 3!3 o (o4 ] . o ‘. ® o !
[ s '-‘3 ° i
o “i' ‘:o . ] o o% . I
° i 20 ofo o B
® °® ] [ ) (] °® |
T 1 T 0 T 1 T
0 20 40 60 80 100 0 20 40 60 80 100
Best Track [m/s]
Jul+Aug 2021, all basins
201 m— 25 km
— 9 km
© — 4.5 km
% 151
S ©
5 =
o £
o 10 N <
2 TN 2
¢ . YOO
o \_-\_. o
£ N |
c \s\‘ /
8 N
= 5]
S ECMWF
-10 T T T : v
0 24 48 72 96 120

Step (h)

N.4km (Tco7999)

c) r=0.96
0o 5096 ) ) 14km
i . N
80 - .. ! _
) i I
] : H ‘8 . ® |
60 1) M -
] ° Lo (] o8 |
. o° o:.
- .
40 o ’o‘ -
] 4 i
8 Soo :
20 1 H ° [
(]
] o LY |
0 1 LI 1 1
0 20 40 60 80 100
25 km
9 km
4.5 km
1000 1 IBTrACS
980 -
960 -
940 4

20

40 60 80 100 120

Maximum wind (kt)
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4 TCs (Irma, lda, Florence,
Teddy)

Improved max wind speed

Inna Polichtchouk

DestinE daily forecasts
Aug-Jul 21 and Jan-Feb 22

» Reduction of intensity RMSE
at 4.5km
« Better MSLP/vmax relation

Michael Maier-Gerber



'~~' Climate
L Change Service

 ECMWEF: entrusted entity for C3S and

OQErNICUS

Europe’s eyes on Earth

— Modernized Data Store platform under development and toolbox powered
by ECMWEF eartkit package

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

operating: . ECMWF-EU Contribution Agreement 2021-2027
o CAMS and C3S
— (F|00d) o [71% of the activities procured, with
significant role for NMHSs in EU MSs,
" Norway and Iceland
(Flre) * On behalf of JRC:
o CEMS Hydrological Forecast Computation
o CEMS Fire Danger Forecast Computation

e
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EUROPEAN
STATE oF THE

CLIMATE
—— 2022 —

climate.copernicus.eu/esotc/2022
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Data source: E-OBS Credit: C3S/KNMI Reference Period: 1991-2020

"~ Copernicus Climate Change Service S PROGRAMME OF L . %ﬂwm
@ European State of the Climate | 2022 aas’ THE EUROPEAN UNION opqmcgs - ECMWF

& e Bl 1 " 3 Warmest daytime temperature anomaly (°C) in M,arcyf \
Lol 4R e F2022, relative to the average for the 19912020 &N NN
iy ,/ 3N S [ sy
£~ Sy« ok "‘5 reference period. Data source: E-OBS. Credit: /' _—% '}ﬁ
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Serving our users: moving towards a I clma
Climate and Atmosphere Data Store (CADS) Change

» Already in place: API; interoperability with MARS, ESGF; WPS, ftp, compliant with INSPIRE and WMO WIS
» CADS project will modernise the ADS and CDS: operational by January 2024

—— cadstoolbox
improved interface and Python development cloud resources and web
exploration of ever- environment for data access, interface underpinned by
growing catalogue of data analysis and visualisation Jupyter notebooks and
powered by earthkit tools cadstoolbox

Contribution to WEKEO, a Copernicus cloud-based Data and Information Access [
Service (DIAS) in collaboration with EUMETSAT, Mercator-Ocean and EEA




: EUROPEAN WEATHER CLOUD

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

Status of the European
Weather Cloud

» Pilot project started 2019 by ECMWF and EUMETSAT

» Currently in operational ramp-up

» ECMWEF on-going deployment of the new operational
infrastructure in ECMWEF Bologna Data Centre

» EUMETSAT running on public cloud infrastructure

Pilot project
starts

Operational Planned start
ramp-up of operations

www.europeanweather.cloud

< ECMWF



European Weather Cloud Use Cases Examples

OGC web map services Forecast and climatology of cloud cover for Oxford University Jupyter Virtual laboratories for
integrating maps in DWD'’s Energy and Spatial sectors Météo-France notebook environments training courses and
Geoportal Hosted on both ECMWF and EUMETSAT for ML on weather & workshops
climate data sets
[ _— —— FIQT - Zuaons
R N ] C—

2021 Pytrolkbased imagery

generation

- a2g E&ﬂ[:gﬂ

5
e T — ‘ -

KNMI Climate Explorer Atmospheric dispersion NordSat developing South-East European Multi- UK Met Office
setup on EWC modelling from RMI imagery generation Hazard Early Warning Advisory demonstrates Data
tools for satellite System Common Interface Proximate Compute use
Platform case

products

< ECMWF



Migration to GRIB2 Roadmap

» Expected to switch to full GRIB2 during 51r1 implementation

* Could be an earlier dedicated “technical” cycle (50r27?)

* More details in the article in ECMWEF newsletter - Spring 2023
« Sign up to our mailing list: mtg2@lists.ecmwf.int

Operations G

Destination Earth <

SEAS6

OCEAN6 CE ————_—

EACS =

ERA6
ORAS6

52r1 s

51r1
50r1 G
49r1 G
48r1 G
900 0 0 0 0 0 000 00 000 0 00 0

2022 2023 2024 2025 2026
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« With the upgrade of the ocean/sea-ice « Both 3D fields and 2D fields

Ocean GRIB2 output with the NEMOV4 / SI3
upgrade (work in progress)

component of the coupled forecasting will be available -
s e o s esnoge downward heat fux (Jm3), 5 s o
system to NEMOV4 / SI3 ocean fields in . Examples of 3D fields:
GRIB2 will become available for « Water temperature
dissemination and archived in MARS * Salinity
I £ r t  Currents
o all forecasting systems . Water density : r
« Examples of 2D fields:
New IO-server based on MultlO e . Sea surface temperature
+ direct FDB output BT ey o © Seasurface height |
et o TN e e 200« Mixed layer depth with
Data will be coded as an unstructured grid = & & s i N multiple different definitions
| | TSR -+ Upper ocean heat content
Interpolation to other grids such as regular iEEDEEE ’ g _ + Seaice concentration
or Gaussian grids will be supportedvia = =T~ Seaice thickness

MIR - Seaice temperature

- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



Where are the users ?

pen Data at ECMWF Open Charts products served daly : =
LD ‘ B

O

Free and open charts including 3 S T\ ek s

meteograms (OpenCharts) c . . S . e

https://apps.ecmwf.int/webapps/opencharts 100,000 II s o °* b
®e

Free and open data available on I

Mon Feb 21 Mon Feb 28 Mon Mar 7 Mon Mar 14

public https service and in Microsoft
Azure and Amazon AWS .

'c ECMWF Search site... “ © Help © Emma Pidduck ~

Contents Of the ECMWF arChlve Catalogue About Forecasts Computing Research Learning Publications
prOVided With an Open Iicence (CC-BY_4) Charts Datasets ‘ Quality of our forecasts About our forecasts Access to forecasts

Open data

Red U Ced feeS fO r SO' I Ie 4 View Datasets search The products listed and described on this page are available to the public and )
. their use is governed by the Creative Commons CC-4.0-BY licence and the ECMWF Access the free version >
I I Ce n Ce types Terms of Use. This means that the data may be redistributed and used

commercially, subject to appropriate attribution. Licence:

General

) (- pXS

For more information on using these products, please visit the ECMWF Support
Portal and User Documentation.

Access here:
https://data.ecmwi.int/forecasts
Supporting Documentation:
https://confluence.ecmwf.int/display/UDOC/ECMWF+Op e et oot cC Pt e et o e et
en+Data+-+Rea|+T|me / range (high-resolution and ensemble) and seasonal forecast models.

/

Products are produced at 0.4 degrees resolution in GRIB2 format unless stated otherwise.

e
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https://apps.ecmwf.int/webapps/opencharts
https://data.ecmwf.int/forecasts
https://confluence.ecmwf.int/display/UDOC/ECMWF+Open+Data+-+Real+Time

Open Data Usage Statistics - ECMWF Open Charts

« 200,000 products served per day with
20% of the users located within the
Member and Co-operating States.

2% 2%

3%

» 92% of products accessed are within 6%
the short- and medium-range.

« ECMWEF Jupyter Notebook function is 8%
available for 20% of Open Charts.

* The Jupyter Notebook repository is the
4% most popular out of 60 ECMWF
software repositories.

W Geopotential 500hPa and temperature at 850hPa W Mean sea level pressure and precipitation
B Mean sea level pressure and wind at 850hPa W Meteograms
. H 2m temperature and 30m wind MW Precipitation type
Access the charts here: . :
m 2m temperature and surface wind 1 Cloud cover medium range
httDS//ChartsecmWf |nt/ Significant wave height - medium range Extended range 2m temperature anomaly

NN
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 23


https://charts.ecmwf.int/

Move to Open Data - Timeline

o 2020 o 2022 o 2024

Open Charts available free and under "WMO Support" (Open Data) (Q1) Max Charge reduction to 47.5k (Date TBC)
an open licence PREd & PRC development (Q2) EPU Reduction (Date TBC)

Licensing application development (Q2) S2S Support” Extended Range (Open

Data)
Max Charge reduction to 100k (Q3) "Ocean Support" (Open Data)
Service Model (Q3)

Changes to ECMWF SLA (Q3)
@

Non-valid products available under
open licence

"Atmospheric Composition Support" (Q1)

|

1

1

:

1

. M "s2ss IS rt" (Q1
4 Introduced limited redistribution of Valid . 4 easonal Support” (Q1)
1
1
|
1
1

Products for Personal Use Max Charge reduction to 70k (Q3)

Improved the Small Business Discount to EPU Reduction (Q3)
cover mover users with easier calculation Review of Service Packages (Q3)

O 2021 O 2023

P
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Python and Jupyter and GitHub

European Centre for Medium-Range Weather Forecasts

Providing software to work with meteorological data and services

A new Software Strategy
(@ Overview [J Repositories 81 [ Projects 1

« Open development with interaction and
feedback from the community

A Python interface to map GRIB files to the NetCDF Common Data
Model following the CF Convention using ecCodes

« Several packages already on GitHub

@Python 17333 ¥ 65

« Software componentisation

cdsapi Public

Python API to access the Copernicus Climate Data Store (CDS)

@Python  Yri162 ¥ a8

* First components:
 earthkit-data __ __

ECMWF’s GRIB and BUFR decoding/encoding library

®c++ Tr130 ¥es

 earthkit-maps
earthkit.data earth

JupyterHub
* Project restarted after move to Bologna by

A 186 followers @ Shinfield Park, Reading, United Kin...

Fol

c9 http:ffwww.ecmwf.int [ Software Support@ecmwf.int Part of European Centre for Mediu...

) Packages Ai Teams 2 A People 48 @ Security

climetlab Public

Python package for easy access to weather and climate data

@Python  ¥¥ 302 %48

notebook-examples Public

Example notebooks showing how to work with ECMWF services and
data

@ Jupyter Notebook  ¥¥140 % 55

metview-python Public

Python interface to Metview meteorological workstation and batch
system

@Python  Y¥111 %P 28

|~ Insights

& View as: Public =
You are viewing the README and pinned
repositories as a public user.

People

29 L @39
VER="D
e ©

View all

Top languages

@Python @ C++ @ Jupyter Notebook
@Fortran @ Julia

gathering and analysing requirements from 80+
Jupyter users

Most used topics Mar|
[ Repositories grib  meteorology  bufr  netcdf
N build-tool
Q, Find a repository... Type ~ Language ~ Sort ~
earthkit-data  Public
1
A format-agnostic Python interface for geospatial data
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