
MetPy: Python Tools for 
Meteorological Data Analysis 

and Visualization

Ryan May
UCP/Unidata
10 June 2019



Unidata

• NSF-funded center for developing 
tools, data access, and community 
support

• Tools:
• netCDF
• LDM
• IDV
• THREDDS

• Rosetta
• AWIPS/GEMPAK
• Python Training, MetPy, 

Siphon



What is MetPy?

• Toolkit for meteorological 
applications in Python

• Provide GEMPAK-like functionality in 
Python



Foundation

• Builds on many other Python tools:
• NumPy
• Matplotlib
• SciPy
• Pint
• Xarray
• Cartopy

• Test everything
• Automate as much as possible



Broad Goals

• Intended to be general purpose:
• Education
• Research
• Other applications

• Be a community resource to find 
useful pieces

• Allow easily combining with other 
applications



Hurricane Florence



Hurricane Michael



Miller Composite



Station Model Plots



Cross-Sections



Isentropic Interpolation



Gridding

• Nearest Neighbor
• Barnes
• Cressman
• Linear
• Natural Neighbor



Interpolation & Derivatives

• Linear 
interpolation

• Log interpolation
• Derivative
• Gradient
• Laplacian



Kinematic Calculations

• Vorticity
• Divergence
• Deformation
• Frontogenesis
• Q-Vector
• Advection



Skew-T and Calculations

• Hodograph
• Sounding Calcs

• CAPE/CIN
• Storm Motion
• LCL/LFC
• Mixed Parcel
• Supercell 

Composite



 More Features

• Xarray integration and decoding 
CF-convention metadata

• Reading NEXRAD and GINI file 
formats

• US counties and matching state 
borders for Cartopy



Replacing GEMPAK



MetPy Simplified Plotting



Design Philosophy

• Fit well with scientific Python 
ecosystem

• Simple to use with your own data
• Unit-correctness built-in (using pint)
• Good online documentation



Documentation Sample



Community-Driven
Development

• Actively soliciting community 
contributions and involvement

• Open development on GitHub
• Roadmap available in the web 

documentation
• We welcome input on what to add!



How can you contribute?
• Write code, docs, or an example

• See our “Good First Issues” for inspiration
• Open a Pull Request



Contributing (cont.)

• Tests run 
automatically

• Get feedback



Contributing (cont.)

• It gets merged!



Everything Open

• All contributions go through this process
• Feel free to ask questions or comment 

on issues
• Or chat on Gitter
• Also can ask questions using the 

“metpy” tag on StackOverflow



Coming Attractions

• MetPy 1.0 release anticipated Fall 2019
• DROPPING Python 2.7 support

• Expand simplified plotting interface
• More calculations (e.g. dynamic 

tropopause)
• More file format support (e.g. METAR, 

BUFR)
• See roadmap for more information



Resources

• GitHub: 
https://github.com/Unidata/MetPy

• Documentation: 
https://unidata.github.io/MetPy

• Follow @metpy on Twitter

https://github.com/Unidata/MetPy
https://unidata.github.io/MetPy

