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Outline

● Standard names, vocabularies
● NetCDF/CF grid, trajectory, profile, timeseries
● Granularity requirements



Benefits of standardised documentation

● Why not use the “Google” approach?
● Science is based on a shared 

terminology
– There will never be only one proper 

way of documenting
– There will always be a need for 

brokering

● Data and metadata must be 
connected
– To find data
– To use data

● Standardised documentation and 
formatting
– enables the possibility to filter datasets
– enables the possibility to link datasets
– enables standardised applications to 

analyse data
– enables users to use the data

● Need to be pragmatic…
– And let computers do the boring part
– But humans need to instruct computers



Standardised documentation criteria

● Self contained information
– Structural representation of 

data
– Semantic annotation of data 

and structures
– Avoid using “containers”
– Slicing of data during analysis
– Sustainability of format 

specification, tools and APIs

Virapongse, A., Pearlman, F., Pearlman, J. et al. Ten 
rules to increase the societal value of earth 
observations. Earth Sci Inform 13, 233–247 (2020). 
https://doi.org/10.1007/s12145-020-00453-w



Data Formats: Choosing and Adopting 
Community Accepted Standards

● Most projects (rightly so) focus on the content of their data files, you need to 
consider the format as well.

● Since you captured or created the data, and stored them in your own files, you 
know
– how the data are organized,
– how to read them,
– how to use them,
– characteristics of the data that could constrain their use.

● The goal of a good data format is to make it easier for others to read the data 
too.

● Many hours have gone into developing standards for formats – try to learn from 
them.

Curt Tilmes, NASA, 2013 ESIP Material



Why use community standards

● If you try to develop your data format 
from scratch, you will forget something.

● Build on the experience and 
improvements built into the community 
standards over years of use.

● Tools and analysis software natively 
support reading community standard 
data.

● Reduce development effort and 
support reuse.

● Positive feedback – they are more 
likely to be adopted by others.

Curt Tilmes, NASA, 2013 ESIP Material

http://xkcd.com/927/



There is nothing like a perfect standard...



Use self describing data formats

● Self-describing data formats have become a 
well accepted way of archiving and 
disseminating scientific data.

● Before self-describing data formats became 
widely used, each project often invented their 
own data formats, often raw binary or even 
ASCII.

● These approaches had a number of problems:
– Machine dependent byte ordering or floating point 

organizations
– Required a ‘key’ to be able to open the file and 

read the right data.
– A new custom reader is needed for each different 

data organization.  Working in a new language 
could be very difficult since you have to redevelop 
the reader anew.

Curt Tilmes, NASA, 2013 ESIP Material

















https://www.researchgate.net/publication/318324043_A_CF_data_model_and_implementation/figures?lo=1



















Why NetCDF and OPeNDAP?
● NetCDF-CF provides a self describing data

– in a form compatible with semantic web approaches
– allowing interdisciplinary use
– suitable for many different types of data
– widely used by science communities
– those not using are often not using standardised approaches
– Widely supported by analysis tools
– http://www.cgd.ucar.edu/ccr/bettge/CSM-netCDF/csm_why_netcdf.html

● OPeNDAP provides data to be access over the internet as data 
streams 
– from programs that weren't originally designed for that purpose, 
– as well as some that were. 
– delivers data, not files
– Segmenting data in time and space(s)
– Bridges the message approach of operational data with the long time 

series approach of climate analysis
– An OPeNDAP URL might point to an archive containing large volumes 

of data
– OPeNDAP provides sophisticated server side sub-sampling capabilities
– To continue http://docs.opendap.org/index.php/QuickStart

http://docs.opendap.org/index.php/QuickStart


Climate and Forecast Conventions
Governance



 

Discovery metadata embedded with data

● Attribute Convention for Data 
Discovery

● Current in version 1.3
● Allows discovery metadata to 

be generated automatically
● https://wiki.esipfed.org/Attribu

te_Convention_for_Data_Dis
covery_1-3

● https://www.nordatanet.no/en
/node/172

● https://adc.met.no/node/4 

https://wiki.esipfed.org/Attribute_Convention_for_Data_Discovery_1-3
https://wiki.esipfed.org/Attribute_Convention_for_Data_Discovery_1-3
https://wiki.esipfed.org/Attribute_Convention_for_Data_Discovery_1-3
https://www.nordatanet.no/en/node/172
https://www.nordatanet.no/en/node/172
https://adc.met.no/node/4


Granularity

● The level of detail considered in a 
model or decision making process. 
– The greater the granularity, the more 

detailed information. 

● From granule
– A small compact particle of substance

● Granular data are detailed data
– The bits and pieces data are divided 

into

● To decide on granularity when 
publishing, think on user perspectives
– Aggregation can be done automatically


