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Outline

• Overview of ECMWF visualisation systems

– ecCharts & Metview

• ecCharts summary

• Getting started with Metview

• GRIB data in Metview

– Getting data into Metview

– Styling

– Comparison of plotting algorithms

– Using ecCharts styles and layers
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• BUFR data in Metview

• Scattered data in Metview

– Geopoints, CSV, lists of values

• NetCDF and ODB data in Metview

• Map projections, analysis views (e.g. cross 
section), layout

• Scripting, and using other Python tools

• Where to find out more
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ECMWF Visualisation Packages
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• ecCharts

– Runs in a web browser

– Pre-defined graphical products from 
ECMWF’s recent forecast data

– Uses Magics for graphics

– Restricted service

• Metview

– Desktop application running on Linux or Mac OS X

– Post-processing and visualisation using any 
ECMWF data (recent, past or experimental)

– Uses Magics for graphics

– Open Source
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ecCharts Overview
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• Interactive web service for forecasters 
to view ECMWF forecast products

– Real-time data (around 250 layers) from 
medium range (HRES, ENS, wave) and 
extended range, and Copernicus CAMS 
service that are updated as soon as they 
are available from our dissemination 
system

• Also provides a WMS service so that 
plots can be embedded in other 
applications

• ecCharts is a restricted service that is 
only available to Member and 
Cooperating State forecasters and 
licensed subscribers of ECMWF Web 
Products
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ecCharts Layers and Styles
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• ecCharts has some key concepts:

• Layer = data + visual styling

– Most layers have several styles available

• Product = set of combined layers

• Users cannot fine-tune most aspects of 
the styling, but many styles available, 
based on years of work and experience
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ecCharts Point Data Tools
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• Various tools to display a wealth of data 
at a given point on the map
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What is Metview?

• Workstation software for researchers and operational 
analysts

– Runs on UNIX, from laptops to supercomputers 
(Linux and Mac OS X)

• Retrieve/manipulate/visualise/examine meteorological data

• Interactive usage or scripting (Macro or Python)

• Can access MARS, either locally or through the Web API

• Serving users of ECMWF data since 1993

• Open Source under Apache Licence 2.0

• Metview is a co-operation project with INPE (Brazil)
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Getting data files into Metview

• Copy files into 
$HOME/metview/…

• Create links

• Macro/Python can 
read data files from 
anywhere
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Retrieving MARS data with Metview

• Use MARS 
Retrieval icon



© ECMWF - slides at https://confluence.ecmwf.int/metview/Webinars 

Interactive visualisation
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Visual Definitions

• Metview has a class of icons called 
Visual Definition Icons

• These control various aspects of 
the plotting

• Such as… coastlines, legend, text, 
contouring, symbol plotting
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Adding land shading to the plot

• Use the 
Coastlines
icon
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Generating scripts

• Everything that can be done 
interactively with icons can be done via 
scripting

• Either via Python or Metview’s own 
scripting language, Macro

• They both offer the same functionality, 
but Python can interface with other 
Python libraries

• Scripting offers extra functionality and 
more flexibility

• Scripts can be generated from the plot 
window or by dropping icons into 
Metview’s code editor
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Generating scripts using drag & drop
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• All icons can be 
dropped into 
Metview’s code 
editor to generate 
code

• More can be added 
by hand!
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Contouring Icon

• For GRIB data, the visual definition 
icon we are most concerned with is 
the Contouring icon

• From here we can access all the 
ecCharts styles or create our own

• Drop the icon into the plot window 
to apply it
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Using ecCharts styles in Metview

• The Contouring icon editor provides a list of 
styles from ecCharts

– “Contour Automatic Setting = ECMWF”

• style will be chosen based on meta-data

– “Contour Automatic Setting = Style Name”

• Choose from selection
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Creating a style from scratch

• Deactivate Contour Automatic 
Setting

• This enables all the other options

• E.g.

• Isoline style, colour, labelling

• Shading, colour schemes, grid 
points, …
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Polygon shading: Calculate 10 colours from blue to red
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Polygon shading: Calculate 20 colours from blue to red
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Polygon shading: remove isolines
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Multiple ways to specify the colours used in shading
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• Set Contour Shade Colour Method

• The previous examples used Calculate



© ECMWF - slides at https://confluence.ecmwf.int/metview/Webinars 

Shading with multiple colour gradients (“Gradients”)
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Shading with a user-defined list of colours (“List”)
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Shading with a pre-defined colour palette (“Palette”)
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Contouring: contour shade method
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Area Fill

Dot

Hatch
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Contouring: contour shade technique 
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Polygon – good for continuous fields

Grid – shows the actual grid boxes

Cell – good for data with sharp transitions

Marker – one symbol per grid point
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Plotting grid points and values
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Wind plotting
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• Metview recognises fields that are vector pairs, e.g. 10U/10V

• The Wind Plotting icon provides parameters for customising the 
plotting of wind fields
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Wind plotting
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Specifying own vector components

• The Grib Vectors icon allows you to combine your own fields 
into a vector pair for plotting
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Complete ecCharts Layers

• The ecCharts icon combines data 
and styling – retrieves pre-defined 
data from MARS and styles it as 
per ecCharts

31EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



© ECMWF - slides at https://confluence.ecmwf.int/metview/Webinars 

BUFR Plotting
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• BUFR is a very flexible format!

• Designed to store conventional 
observations

• But if the files follow some standard 
templates, we can plot them directly
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BUFR Plotting
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• Customisation is via the Observation Plotting icon, e.g. thinning 
and size
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Scattered data

• Geopoints, CSV, lists of values, ODB, NetCDF

• Use Symbol Plotting icon to apply styling
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Geopoints format – columns in ASCII text
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Scattered data plotting – Symbol Type = Marker 
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Scattered data plotting – Symbol Type = Number 
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Scattered data plotting – Symbol Type = Text 
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Scattered data plotting – Symbol Type = Wind 
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NetCDF Specifics

• NetCDF is a very flexible format

• Use the NetCDF Visualiser icon to 
tell Metview which variable / 
dimensions you wish to plot
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Example NetCDF plots

• Matrix data uses 
Contouring

• Point data uses 
Symbol Plotting

• Line data uses 
Graph Plotting
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ODB Specifics

• Similar to NetCDF – we 
need the ODB 
Visualiser icon to 
specify how we want to 
plot the data

• Also allows for a filter 
expression
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Developed at ECMWF to handle 

observations in data assimilation
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Geographic Views
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• Use the Geographical 
View icon to choose 
map projections and to 
store sub-areas
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Geographic Views
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Analysis Views

• Some views perform some processing and 
present the data in a different way

• Set up the particular View icon

• Visualise it, then drop data + visual definitions into 
the plot window

• Cross Section

• Vertical Profile

• Thermodynamic diagrams

• Average (zonal and meridional)

• Hovmoeller
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Cross Section Example
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Cartesian View

• Simple X/Y view for plotting ‘generic’ data, e.g. scatterplots, time 
series, …  also Taylor diagrams
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Layout (Display Window)
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Layout editor allows any 

number of different views 

to be combined
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Metview in OpenIFS 2016

• A large emphasis on studying ensemble data
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Stamp, RMSE plumes, 

CDF and spaghetti plots

The “Data analysis and visualisation using 

Metview” course covers ENS data
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Scripting

• Macro language

– Built-in scripting language

– Gives access to all interactive functionality

– Plus many more functions

• Python language

– Gives Python access to all Macro functionality

– Plus all Python functionality
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Scripting and output formats

• setoutput() – sets the output format (ps, pdf, png, svg, kml) or sends to Jupyter
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Send output to inline Jupyter

Send output to pdf file
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Animations

• Metview can produce multi-plot files (PostScript, PDF) and multi-
file plots (PNG, SVG, KML)

• An easy way to get an animation out of these is to use the 
ImageMagick convert command
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Other Python tools – xarray / cartopy / matplotlib

• e.g. use Metview or cfgrib* to get 
GRIB data into an xarray, then plot 
using cartopy and matplotlib

• *cfgrib is an ECMWF/B-Open 
development for loading GRIB data 
into xarray
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Other Python tools – pandas

• e.g. use Metview to convert BUFR, 
geopoints or ODB into a pandas 
dataframe, then plot

• All Metview data objects can also 
export an numpy array of values via 
the values() method
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3D

• Metview can prepare data for, and launch:

• VAPOR, Met.3D
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Imagery produced by Met.3D (met3d.wavestoweather.de)Imagery produced by VAPOR
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Where to find out more

• See the Gallery for Macro and Python examples
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Where to find out more

• See the Jupyter Notebooks for more Python
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Tutorials

• Lots of material online including tutorials
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Metview Availability

• Available on ECMWF systems:

– Versioned using the ‘module’ 
system

– [module swap metview/new]

– metview

• On other systems:

– Install from binaries (rpm, deb)

– Conda (via conda-forge)

– Build from source

– Build from bundle

– pip install metview (Python)
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For more information…

• Ask for help:

– Software.Support@ecmwf.int

• Visit our web pages:

– http://confluence.ecmwf.int/metview
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Questions?


