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Legacy Weather Data Formats

• Lots of aviation weather formats out 

there: 
– METAR

– SIGMET
– AIRMET

– TAF

– Volcanic Ash Advisory
– Tropical Cyclone Advisory

• Desire to consolidate/standardize



Weather Data Formats (cont.)

And standardization has been ongoing and profitable

– BUFR, GRIB
• Developed in a time where communications costs 

were high
• Table-driven (governance issues)

– NetCDF

• Self-describing
• Hyperslabs

• Convenient API
• Not good with sparse data

• CF conventions
• Future use with OGC standards



Data Experience at ESRL/GSD

• Decoders/encoders have bugs – try to keep things 

as close as possible to “receipt” (original) format

• Note “missing” data

• Avoid unnecessary unit conversions

• Need metadata such as station tables.

• Applicable to long-term storage of data as well.  

Store data in receipt format (possibly in addition to 

more convenient formats) – also, store data with 

any headers/wrappers



Many METAR Decoders

• Aviation Digital Data Service (ADDS) METAR 

decoder

• NCEP METAR decoder

• AWIPS METAR decoder

• GEMPACK METAR decoder

• Many METAR decoding applications for Android 

and iPhone

• Google search returns 111,000 results when 

searching for METAR decoders



Sample METAR to WXXM Mapping



Sample METAR WXXM







Example: 2 METAR Decoders

• METAR Text → NetCDF decoder for ESRL modelers

– Subset of METAR fields (for meteorological 

requirements)

– Common unit of measure
• METAR Text → MADIS project

– Value-added quality control flags
– Subset of METAR fields

– Common unit of measure



WXXM Features

• Descriptions being completed

• Human- (as well as computer-) readable XML

• Standards-compliant

• Value-added information

• Leverage XML support in databases



Addressing XML Size

• Text compression techniques

• Binary XML (EXI)

• Protocol buffers, etc.



Size Comparisions

• WXXM:  2100KB (per 1000 records (80KB raw text))
• METAR NetCDF:  500KB

– 11 ID/location/time/type vars (stationName, latitude, timeObs, 

autoStationType)

– 10 weather observation vars (temperature, windDir)

– 2 x 6 cloud condition vars

– 10 remarks vars (tempFromTenths, precip1Hour)

– 1 rawMETAR var

• MADIS METAR NetCDF:  1400KB
– Similar to above, but add in 4-6 QC vars for 14 obs vars

– Plus 15 misc vars (firstOverflow, firstInBin)



AIXM and WXXM

Exificient and FastInfoset were run schema-less

From Aaron Braeckel NCAR/RAL



Summary

• Many decoders

• Need to maintain mapping legacy format to 

WXXM

• NOAA responsible for putting NOAA 

provided weather data in the 4-D Data Cube

• Need FAA/NOAA governance of mapping



Questions & Answers / 

Feedback
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