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Motivation
● MDL’s National Blend of Models (NBM) is undergoing a major software 

transition from the Fortran-based MOS-2000 Software System to a 
new post-processing system written in Python

● NBM ingests GRIB2 data from many Numerical Weather Prediction 
(NWP) systems

● pygrib/ecCodes is restricted on NCEP Operational Supercomputer

● But we do have the NCEP g2c library!



History
● Initial development under name of “ncepgrib2” from pygrib package by 

Jeff Whitaker (NOAA/OAR/PSL)

● Took over development in 2020 and renamed to “grib2io”

● v1.x: Mainly a cleanup of existing ncepgrib2 code; some performance 
improvements; introduction of NCEP GRIB2 tables

● v2.0: Major code refactoring to improve performance and efficiency; 
xarray backend; interpolation (via grib2io-interp component package)



Collaboration
● The current state of grib2io would not be possible without the 

collaboration between MDL/SMD and NCEP/EMC NCEPLIBS Team

● MDL has assisted the NCEPLIBS team with features and bugs for g2c, 
sp, and ip libraries:
○ shared object support
○ interpolation to station points
○ cmake configuration and testing

● All collaboration via GitHub and pull requests.
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Features - Reading GRIB2
● f = grib2io.open(<file>)

○ Iterable... for msg in f:

● GRIB2 files are indexed for fast access to messages and their metadata
○ Each GRIB2 message is decoded (metadata only) and stored in a 

Grib2Message object

● Index dictionary stores Grib2Message object and other information 
for decoding data when requested





Features - Accessing GRIB2
● read([<N>]) - read 1 or N GRIB2 messages from “current position”

○ f.read()   # Read next message
○ f.read(20) # Read 20 messages

● use index, key, or slice notation
○ f[0]     # Returns 0th message
○ f[:100]  # Returns a list of first 100 messages
○ f[‘HGT’] # Returns all HGT messages

● select(**kwargs) - select messages from file object using any GRIB2 metadata
○ f.select(shortName=’HGT’, level=’500 mb’)





Features - Grib2Message Object
● Grib2Message object is dynamically created from the GRIB2 Section 3, 4, 

and 5 template classes (unique metadata)

● Only stores GRIB2 metadata section data (1D arrays of integer values)

● GRIB2 metadata decoded in real-time via Python descriptor classes and 
their __get__ and __set__ methods

● Changing metadata attribute automatically updates the section data

● Values unpacked when data attribute referenced (i.e. “lazy reading”)





Features - Grib2Message Attributes
● Attributes that map to an NCEP GRIB2 table are a Grib2Metadata object 

with attributes of:
○ definition - “meaning” from table
○ table - table number
○ value - integer metadata code value

● Other attributes are floats (e.g. lats, lons); datetime.datetime objects (e.g. 
refDate); datetime.timedelta objects (e.g. leadTime, duration)

● NCEP GRIB2 tables are a part of grib2io formatted as dictionaries
○ several utility functions for accessing the tables



Let's change the value of the discipline attribute...



Features - Interpolation
● Interpolation to a new grid or station points via component package 

grib2io_interp which interfaces with NCEPLIBS-ip.

● interpolate() method for Grib2Message object
○ Grid to grid interpolation
○ Returns new Grib2Message object

● module-level interpolate() function
○ Can be used if data not in GRIB2 format
○ Interpolation to grid or station points
○ Returns data array





Where to get grib2io?

● GitHub: https://github.com/NOAA-MDL/grib2io

● Documentation: https://noaa-mdl.github.io/grib2io/

● PyPI: https://pypi.org/project/grib2io/

● Anaconda: https://anaconda.org/conda-forge/grib2io

○ MDL/SMD are maintaining NCEPLIBS g2c, sp, and ip on 

conda-forge

https://github.com/NOAA-MDL/grib2io
https://noaa-mdl.github.io/grib2io/
https://pypi.org/project/grib2io/
https://anaconda.org/conda-forge/grib2io


Thank You!

...now for a live demo...
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Features - Grib2Message Object
● Grib2Message object methods...

● latlons() - Returns latitudes and 
longitudes for the message

● map_keys() - Returns grid where 
numeric values have been 
unenumerated into strings (e.g. 
DPTYPE)


