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HDF and NetCDF File Format
• Useful for handling large volumes of data

• Able to host extensive metadata

• Frequently used with remote sensing data
• Has been used to support numerous satellite, airborne, and ground-based 

measurements

• Climate and Forecast (CF) conventions give a structure for data to 
follow
• Aim for self-describing data that can be read by both humans and software



Airborne HDF and NetCDF Files
• Amount and content of metadata can vary wildly between 

campaigns or principal investigators
• Current guidelines are not always specific enough about what should be 

included with the metadata

• The Measurements of Aerosols, Clouds, and their Interactions for 
ESMs (MACIE) group has started an effort to build upon existing 
metadata conventions
• Would help to ensure airborne data is better able to support their use for 

research 



FAIR Principles
• Findable

• Metadata and data should be easy to find for both humans and computers

• Accessible
• Once found, the user needs to know how data can be accessed

• Interoperable
• Vocabulary describing the data allows it to be integrated with other data or 

applications for analysis, storage, or processing

• Reusable
• Metadata and data should be well-described so that it can be easily 

understood or replicated for future reuse



Goals
Primary Goal: Build upon FAIR principles to enhance the interoperability and 
reusability of data. 

This can be achieved by:

• Building upon current Climate and Forecast (CF) conventions

• Leveraging attributes to improve metadata representation

• Adding domain relevant metadata attributes to support data (re)use

• Making sure variables are dimension scaled

• Ensuring data use standardized units

• Making arrangements for standardized uncertainty reporting



Airborne HDF/NetCDF Metadata 
Issues

• Metadata content can be inconsistent between campaigns or even 
between principal investigators (PIs) of a single campaign

• Data is not interoperable because it does not have a predictable 
structure

• File metadata can be missing

• Descriptive information – PI Information, Measurement 
Location/Time

• Global attributes or variable information – Missing time variable

• Variable dimensions – Time, altitude, etc.







Proposed Guidelines
• Standardize file structure based upon CF conventions

• Use global attributes to host required general metadata information

• Require use of CF global and variable attributes for domain relevant 
metadata

• Indicated linked variables using CF attributes

• Recommend using standardized variables Ensure data variables are 
properly attached to dimensions

• Allow for guidelines to be expanded upon to cater to specific types of 
data









Summary
•Metadata for airborne HDF and NetCDF files can vary greatly between campaigns 
or PIs

•Additional guidelines for the metadata structure will make data more 
interoperable and reusable

• Can aid data users in their use of measurements for research
• Allows data to be more easily ingested for archival

•Updated standards may need to be catered to individual types of measurements

•Proposed guidelines have been tested for several instruments
• High Spectral Resolution Lidar (HSRL)
• GEOstationary Coastal and Air Pollution Events (GEO-CAPE) Airborne Simulator (GCAS)
• High Altitude Laser Observatory (HALO)
• Research Scanning Polarimeter (RSP)


