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What is it

Backend service that performantly bins and aggregates multi-dimensional data on 
arbitrary columns, including space (using H3), time, depth, and allows for filtering 
and subsetting across any combination of columns using a well known API.



How we built it



Why did we build it?

● Serve larger datasets: from 100K limit to 50 million row+
● Performance: Old system relied on downloading all data and binning client side 
● Flexibility in response format: leverages

postgrest URL grammer
● Portability: easy to add to new client
● On the fly aggregation and binning using 

H3, temporal binning and rounding functions 
built into Click House. 

● Spatial bins are presented on a known grid 
rather than pixel based binning.

https://docs.postgrest.org/en/stable/references/api/url_grammar.html#
https://clickhouse.com/docs/sql-reference/functions/geo/h3
https://clickhouse.com/docs/sql-reference/functions/date-time-functions
https://clickhouse.com/docs/sql-reference/functions/rounding-functions


How we feed it 

Immediate availability
● Directly read from parquet files

○ Clickhouse natively supports querying directly from local file or S3 buckets

Imports and transformations
● Aggregations of existing data
● Native clickhouse datasets for larger files
● Custom imports

○ Rebinning of polygon datasets
○ Transforming gridded datasets

● Regularly updated data



Demonstration

● CalOOS layers
○ MOCHA, Parameter Comparison
○ ACCESS CTD

● Custom imports
○ Landsat Kelp
○ CONAS

● Merged files
○ Drifters
○ OOI Gliders

● Custom aggregations
○ Biodiversity

● Ice radar - gridded data
● OceansMap

https://data.caloos.org/?ls=TriEzt3s#map
https://data.caloos.org/?ls=QSn3uh_B#data/7
https://data.caloos.org/?ls=W0BYCz7m#map
https://portal.axiomdatascience.com/?portal_id=-1&ls=V47kAPkJ#map
https://axiom-maps.srv.axds.co/binning-service?b=mb_bathymetry&l=mapbox&c=53.22604%2C-156.09607&z=3.20&du=e45ab543_e2e0_47f3_93ac_50dd038e81e0&dc=drifter&da=distinctCount
https://axiom-maps.srv.axds.co/binning-service?b=mb_bathymetry&l=mapbox&c=45.64016%2C-125.09502&z=7.34&du=merge_ooi_gliders_binned&dc=temperature_mean&da=avg
https://portal.axds.co/?portal_id=-1&can_edit=true&ls=uDHjlIzX#map
https://portal.axiomdatascience.com/?portal_id=-1&binning_service_staging=true&can_edit=true&ls=fuaETtza#map
https://dev.oceansmap.com/maracoos/?shortlink=BJnjw3Z5Qdqm017_VqNy8w&catalog=hab-collection-staging


Future

● Integration with asset manager (tune in 
Thursday) to allow for easy entry of 
metadata and provide users with metadata

● Improve performance
○ Request cancellation
○ Improve real time data handling

● More applications
○ Sensor streams and map
○ Custom gridded data visualization
○ Replace glider visualizations
○ EDNA and aggregated HABs data


