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Outline
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• Interactive data plotting and inspection
• Converting interactive work into Python code
• Finding extreme values in Python
• Extracting and plotting time series in Python
• Exploring vertically - profiles and cross sections
• Where to find out more

The webinar will be based on Metview’s user interface, interactive plot window and 
Jupyter notebooks (using Metview’s Python interface)
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What is Metview?

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

• Open source, Apache 2.0 license
• Visualisation
• Data processing
• Icon based user interface
• Powerful scripting languages - Macro and 
Python
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The data we will use
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• Data from an example in the Metview Gallery

• All data is in GRIB format:
– Deterministic surface forecast (wind gust)

– Deterministic atmospheric forecast (wind U/V)

• Retrieved from the MARS archive and post-
processed with Metview

Storm Joachim, December 2011
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We start with showing the interactive plot window
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Check the example data (Video)
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First look using the interactive plot window (Video)
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Filter just the wind gust data (Video)
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Use ecCharts style for first look (Video)
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Apply auto-scale shading icon (Video)
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Show histogram (Video)
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Adjust contouring (Video)
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Save edited contouring (Video)
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Plot grid point values (Video)
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Generate Python script from icons (Video)
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Our work continues in a Jupyter notebook
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Step 1: Getting the data
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to access ecCodes keys 
from the GRIB header

grib_get()

Jupyter Notebook

read()

to give us a Fieldset object 
containing 5 fields
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Step 2: Find the minimum and maximum values
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Iterate over the fields to 
see max per field

min/maxvalue()

Gives min/max values over 
all the fields
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Step 3: Find the locations of the max values, produce time series
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Over all fields: get the 
gridpoint value at this 
location and also the 

validity date/time

Look at just the first field in 
the Fieldset

Get list of lat/lon locations 
where the max value 

occurs
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Step 5: Set up a time series plot
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Axis

Cartesian View

Input Visualiser

Graph Plotting
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Step 6: Generate the plot
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Tells Metview to 
generate a plot inside 
the Jupyter notebook
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Let’s look further up the atmosphere
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Step 1: Getting the data
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MARS Retrieval 

Connects to a local 
MARS server if 

available

Otherwise uses the 
MARS Web API to get 
MARS data over an 
internet connection

(registration required)
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Step 1: Getting the data (in Python)
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MARS Retrieval 
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Step 2: Compute the wind speed
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Grib Filter 

In script it is called read()

Fieldset operations operate on 
each grid point in each field
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Step 3: Plot the wind speed on a map
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Geographical 
view
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Step 4: Define a vertical cross section view
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Cross Section View

Easiest way is to use 
the user interface to 

define the cross 
section view details, 

then drop the icon into 
the Python editor to 
generate the code
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Step 5: Plot the line on the map
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Overlay the line using 
mvl_geoline() and 

mgraph()
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Step 6: Define the cross section view and contouring
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Cross Section View

Contouring
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Step 7: Generate the plot
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Note: we can also 
obtain the raw cross 

section data as 
NetCDF:
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Vertical profiles are very similar – nice UI to define
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Vertical Profile View
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Translate into Python and generate the plot
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And finally…
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Resources

• All material from this webinar will be made available here:
• https://confluence.ecmwf.int/metview/Webinars

34EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

https://confluence.ecmwf.int/metview/Webinars
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Where to 
find out 
more
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Icon reference
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Where 
to find 
out 
more
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Function documentation
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Where 
to find 
out 
more
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Gallery
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Where to find out more
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Lots of material online including tutorials
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Metview availability – on ECMWF systems

• Versioned using the ‘module’ system

module load python3
module swap metview/new
metview

module load python3
module swap metview/new
jupyter notebook <path>

Batch, Jupyter notebookInteractive session
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Metview availability – outside ECMWF

pip install metview

• Install from binaries
• Conda (via conda-forge)

• Build from source
• Build from bundle
• The Metview Python interface has 

to be installed separately:

conda install metview –c conda-forge

conda install metview-batch –c conda-forge
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For more information…
• Ask for help:

– Software.Support@ecmwf.int

• Visit our web pages:
– http://confluence.ecmwf.int/metview

Questions?


