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@ ECMWF Background

cimate  European Centre for Medium-Range Weather Forecasts

Change

An independent, intergovernmental organisation supported by many European
nations, based at Reading UK.

Mission:

e Produce numerical weather forecasts ;

» Scientific/technical research to improve forecast skill ;
 Maintain an archive of meteorological data .

ECMWEF provides a range or products and services including:

Global numerical weather forecasts, Air quality analysis, Atmospheric composition
monitoring, Climate monitoring, Ocean circulation analysis, Hydrological
prediction...and many more

l https://www.ecmwf.int CECMWF (opernicus Bl &,




@ Requirements for storing netCDF in MARS

Climate

T+ The main repository of meteorological data at ECMWF is MARS (the

Meteorological Archival and Retrieval System) ;

* |t contains >180 petabytes of operational and research data, mainly in GRIB (1
& 2) and BUFR;

* netCDF is becoming increasingly used for storing data at ECMWF (e.g NEMO
ocean data from CERA-20C)

 We would like to be able to archive these netCDF data in MARS directly ;

« ECMWEF want to make CF-netCDF a standards based “first class citizen” by
promoting its use and increasing the ability of our tools to support it.

l CECMWF (opemicus ' o,




@ Requirements for storing netCDF in MARS
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* Files must be compatible with existing MARS infrastructure and systems;

* Needed to provide guidance on how CF-netCDF files should be formed for use
at ECMWEF;

* |ssues addressed include structure of the files, standard names, use of
multiple time coordinates, cell methods, etc...;

* A “Recommendations” document has been produced to summarise this work:
https://software.ecmwf.int/wiki/display/DGOV/Metadata+recommendations+for+
encoding+NetCDF+products+based+on+CF+convention

(ECMWEF web login required & may need to request access)
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V1.0 Released July 2017

netCDF data in MARS ~ end 2017
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@ Copernicus Services Background

amae  * Copernicus is the EU’s earth observation programme, and is directed by EU
Change and ESA http://www.copernicus.eu/

* It has 3 components: i) Space component ii) In-situ measurements iii) Services
to users;

* There are 6 services to users (each addressing a thematic area) which have
been funded by the EU;

e ECMWEF is the entrusted entity to run the Copernicus Climate Change Service
(C3S) and the Copernicus Atmospheric Monitoring Service (CAMS);

* The Climate Data Store will be at the heart of the C3S infrastructure and will
provide information about past, present and future climate in terms of
Essential Climate Variables and derived climate indicators, and many more...

https://climate.copernicus.eu/climate-data-store =~ <ECMWF (opericus [ e
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Copernicus Structure
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@ C3S Seasonal Forecast Data

aimate * Seasonal Forecast data is a major dataset and service for C3S/CDS

Change

e 5institutions (ECMWF, Met Office, MF, DWD, CMCC) will provide Seasonal
Forecast data to C3S, which will be used to produce products

* Need to build a consistent archive for users, and operationally produce multi-
system products

We have therefore developed :
* A netCDF standard for C3S Seasonal Forecast data providers

* Uses netCDF4 “classic” format

* based on CF-1.6, SPECS, CMIP...
https://software.ecmwf.int/wiki/display/C3SS/Guide+to+NetCDF+encoding+for+C
3S+providers
l (ECMWEF web login required and may need to request access)
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C3S netCDF standard for Seasonal Data
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Some modifications have been made in this page since the meeting at C3S General Assembly at
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During these first stages of the proof-of-concept phase of C3S seasonal forecast activity, we have been working
to define a standard for the data provision in netCDF. This standard is described below. ° IVI d
The proposal is constrained by the CF convention, and we also tried not to diverge from specifications coming eta ata

from other well established communities: SPECS and CMIP5/6
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Additionally ACDD has been also taken into account when defining the data discovery related metadata

Hence, the following links are valuable sources of information that have informed the definition of this proposal

V0.1 Released June 2017

CF convention standard names tables
SPECS file content and format, data structure and metadata

CMIP5 list of variables

Expect operational netCDF data in
this form by September 2017

Examples

Some example files have been created following the guidelines contained in this document
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@ C3S Seasonal Forecast Data

Climate

change  For the Seasonal Forecast data we have also developed:

A filename/directory name convention
* Based on CMIP approach.

https://software.ecmwf.int/wiki/display/C3SS/NetCDF+Dataset+Design+Overview
(ECMWEF web login required and may need to request access)

A netCDF file checker
* Checks conformance to CF-1.6 and C3S-0.1 ;
e Command line tool;
e Python code, highly configurable using JSON config files for metadata and
data constraints.
https://software.ecmwf.int/stash/projects/CDS/repos/checker/browse

S ECMWF LOp?rni_@% | oo




netCDF Checker
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@ The CDS Toolbox

cimate * The toolbox will make use of all the datasets available in the CDS ;
Change

 The wide variety of volumes, data types, formats and structures makes their
combined use highly challenging ;

 Will allow the users to develop web based processing (applications) ;

* Available operations inc. differences, regridding, statistical computations
(tools) ;

e Combine tools and present results to users (workflows) ;

To achieve this a Common Data Model is also being developed:
e Built on netCDF recommendations document we have produced (referred to

earlier)
l S ECMWF (opernicus 'l .
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Toolbox CDM
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e Based on the ECMWF “Recommendations”
document
* Basis for Toolbox data handling

Expected Release ~ end of 2017
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We welcome any feedback you have...

Thank you
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