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NetCDF-C extended its 
data model, structure 
and metadata mappings 
to support Zarr.

●   NetCDF Data Model and Architecture
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[1] https://docs.unidata.ucar.edu/netcdf-c/current/netcdf_documentation.html

[2] https://zarr-specs.readthedocs.io/en/latest/specs.html

[3] https://code.mpimet.mpg.de/projects/CDO

Ways to serialize/deserialize data 
are constantly revisited to serve 
particular needs and motivate new 
formats. From Grib, to NetCDF[1] 
and now Zarr[2].

●   Zarr Interoperability & V3 format

Zarr V2

Images courtesy of NSF Unidata.

Zarr V2 data model
- Hierarchical
- Chunked

Local access
- Filesystem
- Zip

Remote access
- S3
- HTTP NEW

For consolidated datasets only

Interoperability remarks
The Zarr implementation allowed 
implementation divergences.
- Consolidated metadata
Now implemented in NetCDF -  
20-40x speedup on open()! 
Especially in remote data.

Only basic types are supported.
- Temporal - datetime
- Non UTF-8 unicode
- Scalars - unspecified

Special attributes may be needed

New

Coming directly 
from numpy in 
zarr-python 
implementation

Road ahead - Zarr V3 brings interoperability improvements and flexibility.
- Breaks backward compatibility.
- Clarifies ambiguities from the previous V2 specification. 
- Introduces sharding - improves the toll on IO and storage layer.
- Extensions with schemas.

Aspect Zarr V2 Zarr V3

Spec Looser Stricter

Storage 
Layout Chunks Shards/Chunks

Extensibility Limited /
Convention

Extensions / 
Transformers

Extending the NetCDF Zarr 
layer to V3 requires significant 
redesign, at a time when 
maintenance is costly.

HDF4
NetCDF-3

DAP
NetCDF-4

/ HDF5

Enabling seamless data access across formats in the NetCDF library 
unlocks modern datasets to the existing software relying on it (e.g., cdo[5]).

Similarities between 
Zarr and NetCDF-4 
data models motivate 
full interoperability.
Challenges:
- Accommodating 

new developments
- Ad-hoc convention
- Sustaining the 

legacy and existing 
restrictions


