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Outline
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• Plotting basics
• Introduction to ensemble data processing and plotting

– Ensemble mean and spread

– Stamp plots

– Spaghetti plots

– Probabilities and percentiles

– CDF curves

• Where to find out more

The webinar will be based on Jupyter notebooks
(Using Metview’s Python interface)
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What is Metview?

• Workstation software, runs on UNIX, from 
laptops to supercomputers (including Mac 
OS X)

• Open source
• Visualisation
• Data processing
• Icon based user interface
• Powerful scripting languages (Macro and 
Python)
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The forecast data we use
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• All data is in GRIB format:
– Deterministic forecast

– Ensemble forecast (ENS)

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

St Jude storm, 2013 October 28
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We start with showing how to build a plot using the 
deterministic forecast
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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
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Step 2: Defining contour, legend and title settings
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Step 3: Defining the map
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Step 4: Generating the plot
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Tells Metview to 
generate a plot inside 
the Jupyter notebook
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Icon functions
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Many functions 
represent icons from 

the user interface. 
There they can be 

edited, dropped into a 
plot etc.

Grib Filter 

mv.mcont(…)Contouring

Legend

Text plotting

Coastlines

Geographical 
view

mv.mcoast(…)mv.read(…)

mv.geoview(…)

mv.mtext(…)

mv.legend(…)
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The ENS data
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type = cf

Control 
forecast 

Perturbed 
forecast 

type = pf
number =

specifies the 
ENS member 
(1-50 in ENS)

Two kinds of  ENS members
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Making a 2x2 ensemble plot

12EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Deterministic
forecast

Control forecast

Ensemble mean Ensemble spread

This is what we want to 
achieve

We can use what 
we already 

created
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The control forecast
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Filter data using the 
type key
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The ensemble mean
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mean()

computes the mean in 
each grid point, the 

result is a new fieldset
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The ensemble spread

15EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

stdev()

computes the standard 
deviation (=spread) in 

each grid point

We need different 
contour settings for the 

standard deviation
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Putting it all together
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For a given plot in 
Jupyter we combine 

everything in a single 
plot command!
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Making a stamp plot
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We plot each ENS member into a 
different map within the same 

plot

Stamp plot
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Stamp plot
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We use a list to 
define the 

arguments to the 
plot() command
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Making a spaghetti plot 
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Pick an isoline value and plot only 
this isoline for all the ENS 

members into the same map

We will select the 125 dkm line, 
good indicator for the position of 

the trough

Spaghetti plot
Deterministic 850 hPa
Geopotential forecast
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Making a spaghetti plot 
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Blue contour for the 
perturbed members

Thick red line for the 
control forecast
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Making a spaghetti plot 
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This prevents 
plotting the title 51 

times!
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Computing the ENS probability
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The 
probability is 
simply the 
pointwise 
mean of 

these fields

Step1 = Masking

Logical operation on  a field 
turning values into 0s and 1s

prob = en > 28

In the resulting fieldset (51 fields) 
all points with values greater than 
28 will be 1s, while all other points 

will be 0s

Step 2 = Aggregation
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Plotting the ENS probability
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Plotting  ENS percentiles maps
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E.g. 80% percentile = the forecast 
value below which 80% of the 

ENS members fall

ENS percentile map
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Making a CDF plot (for a location)
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CDF =  Cumulative Distribution Function

P(x<=x1)

x1

Probability that the 
forecast <= x1
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Extracting values for a given location
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nearest_gridpoint()

The result is a numpy array
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Making a CDF plot: full example 
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Generating a CDF for three time steps

We use matplotlib for the plotting
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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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Icon reference
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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>

Jupyter notebookInteractive or batch 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:
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For more information…
• Ask for help:

– Software.Support@ecmwf.int

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

Questions?


