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Introduction

Open data has been recognised as one of the main tools to maximise the socio-
economic benefits of investments in weather and climate data production

Open data is a key part of the ECMWF Strategy between now and 2030.

To realise the full potential of open policies, data need to be easily accessible and with the
appropriate supporting information to allow users to derive information.
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Open data - Definition

Open Data: data that can be used, modified, and shared by anyone for any
purpose but may be subject to delivery or service charges

e.g. ECMWF Non-Valid Products via MARS WebAPI - data has an open licence (CC-BY-4), but a
service fee applies to access the data via WebAPI
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Creative Commons Attribution licence
(CC-by-4.0) @G)
You are free to:

Share: copy and redistribute the material in any medium or format for any purpose, even
commercially.

Adapt: remix, transform, and build upon the material for any purpose, even commercially.

Under the following terms:

Attribution: You must give appropriate credit , provide a link to the license, and indicate if
changes were made . You may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.

No additional restrictions: You may not apply legal terms or technological measures that
legally restrict others from doing anything the license permits.
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Open Data — Key definitions

Open Data: data that can be used, modified, and shared by anyone for any
purpose but may be subject to delivery or service charges

e.g. ECMWF Non-Valid Products via MARS WebAPI - data has an open licence (CC-BY-4), but a
service fee applies to access the data via WebAPI

Free Data: data that can be accessed without charge but may be subject to certain
restrictions on its use, modification, or sharing. For example, some data may be
available for free but only for personal, noncommercial use, or it may be available for
academic use but not for commercial purposes.

e.g. ECMWEF Valid Products provided for research purposes without charge but with restrictions on
the use (ECMWF SLA applies). Also, TIGGE and S2S datasets — provided free for research and with
latency (CC-BY-NC-4)

Free and Open Data: data that can be used, modified, and shared by anyone for
any purpose and accessed without charges

e.g. ECMWEF Open Data: https://www.ecmwf.int/en/forecasts/datasets/open-data and Open Charts
(both CC-BY-4)
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Open data goal

Current

All ECMWF
real-time
analyses and
forecasts

Catalogue of real-
time products
(ECMWEF SLA +
Information Cost)

Open data subject
to delivery charges
(CC-BY-4 + no
Information Cost)

Free and
open data

(CC-BY-4)
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Final goal

All ECMWF
real-time
analyses and
forecasts

ECMWEF Real-time
Catalogue: Open
data subject to
delivery charges
(CC-BY-4 + no
Information Cost)

Free and
open data

(CC-BY-4)




Steps towards Open Data: Service Charge Model

In July 2022, we moved to a Service Charge Model for ECMWF Real-Time Data

Users still pay Information Cost based on the ECOMET Product Unit (EPU) price
(currently 0.25 EUR)

/ 1\
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Steps towards Open Data — Small business discount

Small business discount for ‘micro businesses’:
e Staff headcount < 10

* Annual turnover/Balance sheet < 2 million EUR

Applies to:
e Standard commercial licences

* Archive commercial licences

<~ ECMWF
A\~ 4 EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



Steps towards Open Data: ECMWEF Open data

Released the “ECMWEF Open Data (real-time)” dataset: a subset of the real-time
forecast data made available for the public free of charge (CC-BY-4.0)

c 23 https://data.ecmwf.int/forecasts/20240525/00z/aifs/Op25/oper/

SCECMWF ECMWF Data Store (ECPDS)
z/aifs/Op25/oper/ direct
Name Creation date Size Id
20240525000000-0h-oper-fc.grib2 25-05-2024 07:55 66711399 74798954
20240525000000-0h-oper-fc. index 25-05-2024 07:55 19589 74798983
20240525000000-102h-oper-fc.grib2 25-05-2024 07:55 61461287 74798560
20240525000000-102h—oper-fc. index 25-05-2024 07:55 19366 74798566
20240525000000-108h-oper-fc.grib2 25-05-2024 07:55 61978413 74798668
20240525000000-108h-oper-fc. index 25-05-2024 07:55 19367 74798676
20240525000000-114h-oper-fc.grib2 25-05-2024 07:55 62390126 74798640
20240525000000-114h-oper-fc. index 25-05-2024 07:55 19368 74798664
20240525000000-120h-oper-fc.grib2 25-05-2024 07:55 62186083 74798775
20240525000000-120h-oper-fc. index 25-05-2024 07:55 19369 74798790
20240525000000-126h-oper-fc.grib2 25-05-2024 07:55 62104695 74798754
20240525000000-126h-oper-fc. index 25-05-2024 07:55 19369 74798760
20240525000000-12h-oper-fc.grib2 25-05-2024 07:55 63666386 74798629
20240525000000-12h-oper-fc. index 25-05-2024 07:55 19279 74798653
20240525000000-132h-oper-fc.grib2 25-05-2024 07:55 62176624 74798772
20240525000000-132h-oper-fc. index 25-05-2024 07:55 19368 74798787
20240525000000-138h-oper-fc.grib2 25-05-2024 07:55 61935173 74799016
20240525000000-138h-oper-fc. index 25-05-2024 07:55 19368 74799019
20240525000000-144h-oper-fc.grib2 25-05-2024 07:55 61703716 74798872
20240525000000-144h-oper-fc. index 25-05-2024 07:55 19365 74798896
20240525000000-150h-oper-fc.grib2 25-05-2024 07:55 61300312 74798882
20240525000000-150h-oper-fc. index 25-05-2024 07:55 19365 74798902
20240525000000-156h-oper-fc.grib2 25-05-2024 07:55 61223899 74798935
20240525000000-156h-oper-fc. index 25-05-2024 07:55 19363 74798968
20240525000000-162h-oper-fc.grib2 25-05-2024 07:55 61192679 74799051
20240525000000-162h-oper-fc. index 25-05-2024 07:55 19364 74799068
20240525000000-168h-oper-fc.grib2 25-05-2024 07:55 61686780 74798879
20240525000000-168h-oper-fc. index 25-05-2024 07:55 19368 74798900
20240525000000-174h-oper-fc.grib2 25-05-2024 07:55 61439192 74799045
202405750000 -17dh—nner—fe_index 75-A5-7024 A7:5% 10368 747000A1
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Open data usage — Open data portal

« Parameters are made available via an FTP service since January 2022

» Growth in uptake from 2022 until present:

Monthly open data usage

2022 2023 2024 (UNTIL MAY 27)
= Million requests = TB data downloaded
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The challenge of moving to open data

As data becomes cheaper, the data becomes more accessible to smaller
organisations (and bigger ones!)

Increase in users, promotion and availability of data becomes a ‘self-
promoter’!
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ECMWEF Open Data Redistribution

ECMWEF Open Data are also redistributed by third parties:

Microsoft: ~1.5 PB of data downloaded in 2023
Amazon AWS: 4.8 TB downloaded per day in 2024

Google (Also redistributing a subset of MARS archive for machine
learning, started in June 2023): More than 400,000 accesses in the
period July — December 2023.
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Steps towards open data: Open Charts

All static charts in the Open Charts Catalogue under Creative Commons Attribution
licence (CC-BY-4)

Around 250 charts available freely and openly on ECMWF OpenCharts

25 https://charts.ecmwf.int

= &EECMWF | chars

A Home / Charts catalogue
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[ Medium (15 days)
[J Extended (42 days)
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O Forecasts Latest forecast = Latest forecas
Mean sea level pressure and 850 hPa wind 500 hPa geopotential height and 850

[J Verification speed hPa temperature
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Open data usage — Open Charts

* In 2023 the products in Open Charts were viewed more than 42 million times.

* Most visualized products are the Medium Range products (84.9%), followed
by the Extended Range products (10.8%)

» Since July 2023, experimental products for machine learning have been
added:

— Outputs from four external data-driven models (GraphCast, FourCastNet, Pangu-
Weather and FuXi)

— ECMWF’s AIFS

m Member States
= Co-operating States
= Rest of the world
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Steps towards open data: Historical forecasts

All non-valid data in the Archive Catalogue under CC-by-4

LECMWF =

Archive Catalogue

Archive Catalogue

Hdate Time Number
(20 values) (1 values) (185 values) (10 values)

2003-01-02 00:00:00 0 1
2004-01-02 6 2
2005-01-02 12 3
2006-01-02 18 4
2007-01-02 24 5
2008-01-02 30 6
2009-01-02 36 7
2010-01-02 42 8
2011-01-02 48 9
2012-01-02 54 10

Parameter

(60 values)

10 metre wind direction
10 metre wind speed
Air densitv over the oceans
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Further steps towards open data

* Provided the NMHS Non-commercial licences at Handling Charges only.

» Service charge for access to ecCharts has been waived for WMO NMHS non-
commercial users

* Release of “Atmospheric Composition Support” dataset (model-level meteorological
parameters from the CAMS ‘COMPQ’ suite, removing the previous 6-day embargo).

* Release of “S2S Support” dataset consisting of the C3S seasonal forecasts available
via the Climate Atmosphere Data Store (CADS).
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Steps taken in 2024

- ECMWF Open Data released at 0.25 spatial resolution
* New parameters added to ECMWF Open Data
- All ECMWEF AIFS (machine learning-based) data open

+ Extended-range data: ECMWF’s contribution to the S2S dataset, is now available
with a 48-hour delay (before it was a 3-week delay)

« CAMS (Copernicus Atmosphere Monitoring Service) data: the 6-day embargo has
been removed and CAMS meteorological data are accessible in real-time.
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Steps to be taken in 2024

All parameters (448) of the Real-Time Catalogue will be released as open
data at 0.4 spatial resolution under CC-BY-4.0 licence

This means that users don’t have to pay information cost for this data, but
Service Charges still apply

Catalogue of ECMWEF real-time
products

The Catalogue outlines the real-time meteorological and oceanographic ;
products available from the ECMWF forecasting system for use by licence Configure and order real-time
holders. data >

Readers are expected to have a background knowledge of atmospheric or Other real-time data:
oceanographic sciences and are encouraged to consult the ECMWF

) e Opendata
Forecast User Guide. « WMO Essential
Other forms of meteorological and oceanographic services and products o WMO Additional
are available via the National Meteorological Services of ECMWF's Member
States.

Group A: High resolution forecast
e Set I: Atmospheric Model high resolution 10-day forecast (HRES)
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Steps to be taken in 2024

From 1 July 2024, decrease in price real-time licence:
» Decrease of Maximum Charge fee from 70,000 EUR to 47,500 EUR
* Decrease of EPU (ECOMET Product Unit) from 0.25 EUR to 0.15 EUR
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New prices — new licence?

As a current licensee, you can:
 Leave yourlicenceis asitis

* Terminate your licence and sign a new
licence (the 3 month notification period
will be waived)

« Terminate your licence

You will be able to declare your intent

Declaration of intent

Organisation name
Licensor

Current Licence ID
Contact Name
Contact Email

Do you wish to terminate with or
without a new licence?
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Future steps towards open data

* Further decrease of the Information Cost

« WMO Essential (for public under CC-by-4) and WMO additional (for NMHS
of WMO members) will be renamed and updated with new parameters
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Conclusions

* Open data is a key part of ECMWF Strategy
* Many steps towards Open Data have already been taken
« Some important steps are coming up very soon

» Further steps will be taken
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