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What is Metview?

• Workstation software, runs on UNIX, from laptops to 
supercomputers (including macOS)

• Developed at ECMWF, built on other ECMWF libraries
• Open source, Apache 2.0 license
• Data access
• Data processing
• Data visualisation
• Icon based user interface
• Powerful scripting languages - Macro and Python
• Metview is a co-operation project with INPE (Brazil)
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30 years of Metview so far
• Serving users of ECMWF data since 1993

• Used daily by many analysts and researchers
– inside and outside ECMWF
– also by commercial users of our data

• Some large developments, e.g. the Diagnostics 
Toolbox, OpenIFS workshops, Quaver (verification 
package) are based on top of Metview

• ecCharts is based on Metview’s architecture and 
takes it onto the web
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Built on top of ECMWF software packages
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Using Metview
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• Icon-based user interface
– interactive investigation of data
– icons represent data, settings and 

processes
– icons can be chained together –

output from one is input to another
• e.g. filter fields from a certain date, then 

pass that to the Cross Section icon

• Powerful Python interface
– more serious computations
– batch or interactive usage
– can generate code from UI icons
– based on its predecessor, Metview

Macro



Metview + GRIB
• Plot
• Examine
• Filter, regrid
• Crop, mask
• Maths, Boolean
• Specialised:

– Cross section
– Thermodynamics
– Gradient
– Vertical integration
– Model to pressure lev
– Etc
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Metview + BUFR
• Plot
• Examine
• Filter
• Extract values
• Convert to 

Geopoints
• Thermodynamics
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Metview + NetCDF
• Plot
• Examine
• Maths, Boolean
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Metview + ODB
• Plot
• Examine
• Filter
• Convert to Geopoints
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Metview + Geopoints CSV & ASCII
• Geopoints – geo-

located values
• Plot
• Examine
• Filter
• Maths, Boolean
• Geo functions
• Convert between 

GRIB, BUFR and 
Geopoints

• Can also read CSV

10EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

CSV (and similar)



Visualisation - Overlay
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Contouring schemes
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• Plenty of options for complete customisation of palettes



Contouring schemes
• A set of pre-defined palettes is also available

– But you still have to supply the mapping between 
values and colours
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Contouring schemes
• Can select from pre-defined styles

– the styles come from ecCharts
– everything is done for you
– or choose “Contour Automatic Setting = 

ECMWF” – style will be chosen based on 
meta-data
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Complete ecCharts Layers
• The ecCharts icon goes further – retrieves 

data from MARS and styles it
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Views
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Visualisation - Layout
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Layout editor allows any 
number of different views 
to be combined



Visualisation - Layout
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Layout editor allows any 
number of different views 
to be combined



Running models
• Metview is able to prepare data for, run, and 

plot output from: 
• FLEXTRA (trajectory)
• FLEXPART (particle dispersion)
• SCM (Single Column Model)
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3D
• Metview can prepare data for, and launch Met.3D
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Imagery produced by Met.3D (met3d.wavestoweather.de)



Python API
• Powerful, high-level scripting library
• Native handling of major data types
• Some nice features, e.g. model-obs

differences (gridded minus scattered data)
• Can extract numpy, pandas and xarrays

from Metview’s data types
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Python API
• Every icon has a corresponding Python function call
• Two ways to generate Python code from icons:
• 1) click on the Python icon inside an icon editor, then copy 

& paste the code from there
• 2) drop an icon into Metview’s Code Editor
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Examples
• See the Gallery for Python examples
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Examples
• See also the Jupyter Notebooks
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Tutorials
• Plenty of material online including tutorials
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Metview availability
• Available for Linux and macOS
• Inside ECMWF

– module load ecmwf-toolbox ; metview

• Install from binaries
– openSUSE, Fedora, Ubuntu

• Conda
– conda install metview –c conda-forge
conda install metview-batch  –c conda-forge
conda install metview-python –c conda-forge

• Homebrew
– brew install metview

• Build from source
• The Metview Python interface can be installed 

separately if not in conda:
– pip install metview



Exercise (in GatherTown)
• Find the Metview documentation on ReadTheDocs:
• https://metview.readthedocs.io/en/latest/index.html

• Navigate: Tutorials -> ECMWF New Users Metview Tutorial
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https://metview.readthedocs.io/en/latest/tutorials/ecmwf_new_users_metview_tutorial.html


Pro Tips (command-line tools)

• metview –e <GRIB/BUFR/… file>
– Starts up the examiner

• metview –p <file>
– Starts up the plot window with the given data – tries to 

find the corresponding ecCharts style if available

• metview –slog 
– Gives more debug output to stdout

• metview –u /path/to/new/metview/home
– Use another home dir ($HOME/metview is default)
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For more information…
• Ask for help:

– https://www.ecmwf.int/en/support

• Visit our web pages:
– https://metview.readthedocs.io/en/latest/index.html



30EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

earthkit-data

earthkit-meteo

earthkit-maps

earthkit-plots

earthkit-climate

earthkit-regrid

https://earthkit.readthedocs.io/
ECMWF’s next-
generation data-

processing toolkit 
family

PR
EV
IEW

https://earthkit.readthedocs.io/
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Questions?


