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What’s STAC ?

01.

Introduction to STAC
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STAC → Spatio-Temporal Asset Catalogs

A standardized way to describe, catalogue and share spatio-temporal 

assets

● Open standard supported by a large community of developers and organizations, allowing wide 

adoption and interoperability

● Simplicity : JSON-based standard : easy to to read, write, and understand for both humans and 

machines

● Interoperability: STAC is designed to work with other geospatial formats and systems, making it easy 

to integrate with other standards (like GeoTIFF, NetCDF, etc.).

● Simplify search : By structuring metadata uniformly, it becomes easy to search, filter, and discover 

geospatial assets.

Introduction to STAC
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STAC concepts

● STAC Catalog

● STAC Collection

● STAC Item

● STAC Asset

Introduction to STAC

https://github.com/radiantearth/stac-spec/blob/master/STAC-UML.pdf

https://github.com/radiantearth/stac-spec/blob/master/STAC-UML.pdf
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STAC Catalog

● Collection of STAC sub-catalogs, STAC Collections or STAC Items

● Allowing data to be structured hierarchically

● No spatio-temporal metadata

● Mandatory attributes

○ Identifier

○ Description

Introduction to STAC

https://github.com/radiantearth/stac-spec/blob/v1.0.0/catalog-spec/catalog-spec.md

https://github.com/radiantearth/stac-spec/blob/v1.0.0/catalog-spec/catalog-spec.md
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STAC Collection

● Similar to Catalog

○ Collection of STAC Catalogs, STAC sub-Collections or STAC Items

○ But with more metadata

● Group all items with common properties and in same spatio-temporal range

● Possible link to STAC Asset

● Mandatory attributes

○ Identifier

○ Description

○ Spatio-temporal range for all its items

○ License

Introduction to STAC

https://github.com/radiantearth/stac-spec/blob/v1.0.0/collection-spec/collection-spec.md

https://github.com/radiantearth/stac-spec/blob/v1.0.0/collection-spec/collection-spec.md
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STAC Item

● Main atomic unit of the STAC Catalog

● Represents a unique spatio-temporal resource (GeoJSON representation only)

● Links to STAC assets

● Mandatory attributes

○ Identifier

○ Footprint

○ Bounding Box

○ Date and time

Introduction to STAC

https://github.com/radiantearth/stac-spec/blob/v1.0.0/item-spec/item-spec.md

https://github.com/radiantearth/stac-spec/blob/v1.0.0/item-spec/item-spec.md
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STAC Asset

● File linked to an Item or Collection

● Mandatory attribute

○ Link to the asset object (URL or path)

● Optional important attributes

○ Media type: png, tiff, xml, x-netcdf, ...

○ Role: data, metadata, overview, thumbnail, ...

Introduction to STAC
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STAC Common Metadata

● A list of STAC Common Metadata are defined for the 

properties of STAC Item or Asset

● https://github.com/radiantearth/stac-

spec/blob/master/commons/common-

metadata.md#data-values

Introduction to STAC

● Basics

● Date and Time

○ Date and Time Range

● Licensing

○ License relation

● Provider

○ Provider Object

■ roles

● Instrument

○ platform

○ instruments

○ constellation

○ mission

○ gsd

● Bands

○ Band Object

● Data Values

○ No-data

○ Units

○ Statistics Object

○ Data Types

https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#data-values
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#data-values
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#data-values
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#basics
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#date-and-time
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#date-and-time-range
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#licensing
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#license-relation
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#provider
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#provider-object
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#roles
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#instrument
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#platform
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#instruments
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#constellation
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#mission
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#gsd
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#bands
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#band-object
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#data-values
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#no-data
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#units
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#statistics-object
https://github.com/radiantearth/stac-spec/blob/master/commons/common-metadata.md#data-types
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STAC Extensions

● Extend the STAC Catalog

● Allow to add specific metadata for Collection, Item or Asset

● Standardize these metadata

● Main STAC Extensions

○ SAR (Synthetic Aperture Radar) : for radar data

○ EO (Electro-Optical) : for optical satellite imagery data

○ Sat : to add satellite information

○ File : to add file-specific information like size or checksum

○ Scientific : to add DOI or citation

○ …

Introduction to STAC

https://stac-extensions.github.io/

https://stac-extensions.github.io/
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Best Practices

● Catalogs shall be subdivided into collections based on themes, time range or geographic 

regions

● Items should represent specific data units (satellite images, observations, …)

● Avoid overloading a catalog with too many resources. Sub-catalog shall be created

○ Try to keep the size of each sub-catalog under a Megabyte (metadata)

● Limit the number of metadata for STAC Catalog, Collection or Item

○ Put only the fields to be searched in these STAC Object

○ Linked lots of metadata to the STAC Asset

Introduction to STAC

https://github.com/radiantearth/stac-spec/blob/v1.0.0/best-practices.md

https://github.com/radiantearth/stac-spec/blob/v1.0.0/best-practices.md
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Static vs dynamic catalog

02.

Introduction to STAC
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Static Catalog

● Set of pre-generated and fixed JSON STAC Files

○ just a JSON document linking to other JSON documents (defined a tree structure)

○ Each STAC Object (Catalog, Collection, Item) is associated with a JSON file 

● Not respond dynamically to requests

● Can only really be crawled by search engines and active catalogs

● Reliable (no clusters or databases to maintain)

Introduction to STAC
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Dynamic Catalog

● Generate metadata on-the-fly through a web API (using a backend)

○ Handle large and frequently updated datasets

○ More flexibility for querying and retrieving data

● More scalable and adaptable

○ Generate various views of the catalog (expose the same Items in different sub-catalog 

organization structures)

● May be populated by a static catalog

Introduction to STAC
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Rich ecosystem

03.

Introduction to STAC
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Tools

Introduction to STAC

● pystac:

○ https://github.com/stac-utils/pystac

○ https://pystac.readthedocs.io/en/stable/

● pystac-client: https://github.com/stac-utils/pystac-client

● stac-fastapi: https://github.com/stac-utils/stac-fastapi

● stac-pydantic: https://github.com/stac-utils/stac-pydantic

● sat-stac: https://github.com/sat-utils/sat-stac

● eo-dag: https://eodag.readthedocs.io/en/stable/

● pygeoapi: https://docs.pygeoapi.io/en/latest/data-publishing/stac.html

https://stacindex.org/ecosystem

https://github.com/stac-utils/pystac
https://pystac.readthedocs.io/en/stable/
https://github.com/stac-utils/pystac-client
https://github.com/stac-utils/stac-fastapi
https://github.com/stac-utils/stac-pydantic
https://github.com/sat-utils/sat-stac
https://eodag.readthedocs.io/en/stable/
https://docs.pygeoapi.io/en/latest/data-publishing/stac.html
https://stacindex.org/ecosystem
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STAC Browser

Introduction to STAC

https://github.com/radiantearth/stac-browser

https://radiantearth.github.io/stac-browser/

→Dynamic Catalog

→Static Catalog

https://github.com/radiantearth/stac-browser
https://radiantearth.github.io/stac-browser/
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Example

03.

Ifremer STAC Catalog

Introduction to STAC
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Start with a static catalog

Introduction to STAC

● Discover and learn STAC architecture, components and best practices

● Evaluate STAC for different data collections and data types 

○ Start with few data in order to prototype (metadata, extensions, …)

● Iterate with data managers

● Collections

○ ARGO - in-situ data

○ RADSAT - SAR data

○ DAS - Optic fiber data
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STAC Ifremer Catalog tree

Introduction to STAC

● One Catalog : Ifremer

● Two child Collections of the Catalog Ifremer : 

Argo and SAR 

● For the Argo Collection, a sub-Collection for 

each Platform

● For each Platform sub-Collection, as many 

Items as Profiles for the Argo Platform

● For the SAR Collection, as many Items as 

satellite images
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File catalog.json

Introduction to STAC

https://isi-sbx.ifremer.fr/stac/STAC/catalog.json

https://isi-sbx.ifremer.fr/stac/STAC/catalog.json
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File catalog.json

Introduction to STAC

https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/catalog.json?.language=fr

https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/catalog.json?.language=fr
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File collection.json (for Argo STAC Collection)

Introduction to STAC

https://isi-sbx.ifremer.fr/stac/STAC/Argo/collection.json

https://isi-sbx.ifremer.fr/stac/STAC/Argo/collection.json
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File collection.json (for Argo STAC Collection)

Introduction to STAC

https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/Argo/collection.json

https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/Argo/collection.json
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File Profilexxx.json (for Argo STAC Item)

Introduction to STAC

https://isi-
sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/Profile
1901770-000/Profile1901770-000.json

https://isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/Profile1901770-000/Profile1901770-000.json
https://isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/Profile1901770-000/Profile1901770-000.json
https://isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/Profile1901770-000/Profile1901770-000.json
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File Profilexxx.json (for Argo STAC Item)

Introduction to STAC

https://radiantearth.github.io/stac-browser/#/external/isi-
sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/Profile1901770-000/Profile1901770-000.json

https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/Profile1901770-000/Profile1901770-000.json
https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/Profile1901770-000/Profile1901770-000.json
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File collection.json (for SAR STAC Collection)

Introduction to STAC

https://isi-sbx.ifremer.fr/stac/STAC/SAR/collection.json

https://isi-sbx.ifremer.fr/stac/STAC/SAR/collection.json
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File collection.json (for SAR STAC Collection))

Introduction to STAC

https://radiantearth.github.io/stac-browser/#/external/isi-
sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_G
RD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json

https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
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File RCMxxx.json (for SAR STAC Item)

Introduction to STAC

https://isi-
sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_G
RD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json

https://isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
https://isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
https://isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
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File RCMxxx.json (for SAR STAC Item)

Introduction to STAC

https://radiantearth.github.io/stac-browser/#/external/isi-
sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_G
RD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json

https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
https://radiantearth.github.io/stac-browser/#/external/isi-sbx.ifremer.fr/stac/STAC/SAR/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD/RCM1_OK2999566_PK3001923_1_SC30MC_20240328_150546_HH_HV_GRD.json
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Specific Metadata 

● Despite all the STAC Common Metadata fields and the various extensions, there is no field available to 

accommodate certain metadata.

● 2 Possibilities :

○ Use the extra-fields property for each STAC Object

○ Create a new extension

Case for the Argo Platform Collection

Introduction to STAC

https://isi-
sbx.ifremer.fr/stac/STAC/Argo/Platform
1901770/collection.json

https://isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/collection.json
https://isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/collection.json
https://isi-sbx.ifremer.fr/stac/STAC/Argo/Platform1901770/collection.json
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Open questions

Introduction to STAC

● STAC Metadata

○ STAC extension for ARGO data ?

○ STAC GeoParquet specification for easily and efficiently storing and querying large amounts of 

homogenous STAC items ?

○ All metadata or only useful metadata for search and/or data download services

○ Duplicate metadata on each element (Collection, Item) ?

● Partition collection in smallest sub-collections : per time, per geographical area, … ?

● Link with GeoNetwork-based ODATIS catalog for the generalization ?

https://stac-utils.github.io/stac-geoparquet/latest/spec/stac-geoparquet-spec/


33

Helpful STAC links
● Specification

○ https://stacspec.org/en

○ https://github.com/radiantearth/stac-spec

● Examples

○ Python Tutorial to create a STAC Catalog

■ https://stacspec.org/en/tutorials/2-create-stac-catalog-python/

○ STAC Index

■ https://stacindex.org/

Introduction to STAC

https://stacspec.org/en
https://github.com/radiantearth/stac-spec
https://stacspec.org/en/tutorials/2-create-stac-catalog-python/
https://stacindex.org/
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