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Computing services

• CPU + GPU + S3 storage

• CSC national services for Finnish academy

oPuhti and Mahti supercomputers

oFree of charge for research and teaching

o300+ geo-users

• LUMI, for EU academy + 20% for companies

oLUMI supercomputer

oDeep learning

• CSC helps each project to get started

• https://research.csc.fi/geocomputing
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https://research.csc.fi/geocomputing


STAC intro
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STAC - Spatio-Temporal Asset Catalog
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• Started in 2018, rapidly developing

• New de facto metadata and search standard

• May become an OGC standard in the future.

• Describes datasets at the level of individual files.

• It is most commonly used for remote sensing data, but it is 

suitable for any data with time and location information.

• Users: ESA, USGS, Microsoft Planetary computer, Google 

Earth Engine, digital twins

• From Finland: FMI, CSC, Aalto university
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STAC terminology

• Luettelo

• Kokoelma

• Tuote

• Resurssi
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Static STAC = linked JSON files
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STAC API

• Search API

• Fits big datasets

• Main focus on Item level

• Search criteria:

oCollection

oLocation: point, bbox, GeoJSON polygon

oTime

oOptional other Item values, for example cloud coverage
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Minimal Python code for using STAC API
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import pystac-client

import stackstac 

lon, lat = 24.945, 60.173, #Helsinki

catalog = pystac_client.Client.open(‘https://paituli.csc.fi/geoserver/ogc/stac/v1’)

search = catalog.search(

intersects=dict(type="Point", coordinates=[lon, lat]),

collections=["sentinel_2_11_days_mosaics_at_fmi"],

datetime="2021-08-01/2021-09-30"

)

datacube = stackstac.stack(

items=search.item_collection(),

assets=["b04", "b03", "b02"]

).squeeze() 

https://a3s.fi/gis-seminars/STAC_CSC_Python_short.html

https://a3s.fi/gis-seminars/STAC_CSC_Python_short.html


Cloud-optimized file formats

• Enables partial loading of data

oOnly loads data for a specific area

oGeneralized version of the data is available

• Rasters: Cloud-Optimized GeoTiff (COG)

• Point clouds: Cloud-Optimized Point Clouds (COPC)

• Vectors: geoParquet ?
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Kuvan lähde: https://developers.planet.com/docs/planetschool/an-introduction-to-cloud-optimized-geotiffs-cogs-part-1-overview/Kuvan lähde: https://www.element84.com/blog/cloud-optimized-geotiff-vs-the-meta-raster-format/

https://www.cogeo.org/
https://copc.io/


Paituli STAC
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CSC Paituli STAC, Finnish spatial datasets

• ~ 175 raster datasets

• Stored at CSC, in Espoo datacenter:

oPaituli own data, only raster data, a lot of different datasets. 

• Stored at CSC, in Kajaani datacenter:

oESA, Sentinel-2 products, processed to Level-2A (Surface Reflectance), a selection of mostly cloud-
free products from Finland. Downloaded to CSC Allas by Maria Yli-Heikkilä (LUKE), Arttu Kivimäki 
(NLS/FGI) and Matias Heino (Aalto). 

oGeoportti geocubes data, a lot of different raster datasets, all recalculated to common grid at 
several different resolutions.

• Stored at FMI, from FMI Tuulituhohaukka static STAC catalog.

13

https://paituli.csc.fi/metadata.html
https://a3s.fi/sentinel-readme/README.txt
https://vm0160.kaj.pouta.csc.fi/geocubes/datasets/
https://pta.data.lit.fmi.fi/stac/root.json
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Sentinel 1 and 2, ESA, SYKE, FMI
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Landsat, NASA, USGS, FMI, Latuviitta
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NLS, orthoimages
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NLS, Elevation
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FMI daily weather data
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FMI monthly weather data
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FMI, LUKE wind
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LUKE, forest inventory
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LUKE/VMI, SYKE, Finnish Forest 
Center, canopy cover

+ SYKE, vegetation height
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HY/Luomus, SPECTRE



.. and more

• NLS, buildings

• NLS, administrative units

• NLS, sea regions

• MAVI, land parcels

• SYKE, CORINE land cover

• GTK, peatland

• GTK, superficial deposits
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NLS historic maps

Years Scales

Russian topographic maps 1870-1944 1:21 000 – 1 :84 000

Parish maps 1912-1968 1:20 000

Topographic maps 1922-2020 1:20 000 – 1:100 000

General maps 1863-2020 1:400 000 – 1:500 000

Economic maps 1911-1970 1:100 000



CSC Paituli STAC

• Description: https://paituli.csc.fi/stac.html

• End-point: https://paituli.csc.fi/geoserver/ogc/stac/v1

• STAC Browser Paituli STAC:lle

• Example scripts:

oPython, 

oAlso for FMI STAC and Element84 Sentinel2 COGs STAC

oR

• Feedback: servicedesk@csc.fi
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https://paituli.csc.fi/stac.html
https://paituli.csc.fi/geoserver/ogc/stac/v1
https://radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/v1?.language=en
https://www.github.com/csc-training/geocomputing/blob/master/python/STAC
https://www.github.com/csc-training/geocomputing/blob/master/R/STAC


Citing

We made use of geospatial data/instructions provided by Geoportti RI (Open 

Geospatial Information Infrastructure for Research, urn:nbn:fi:research-infras-

2016072513) and Paituli STAC.
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1. Most datasets available with CC-4.0.BY license, mention data producers according 
to that

2. Please mention also usage of Paituli STAC and GeoPortti



Tools for working with STAC
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Tools for working with STAC

• Catalog search: STAC Index

• In web browser: STAC Browser

• QGIS: STAC plugin

• Python: pystac-client, stackstac, xarray, xarray-spatial and dask

• R: rstac, gdalcubes

• PDAL: STAC reader

• ArcGIS Pro and ArcGIS for Python API

• Java, Julia, Ruby, Scala…
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https://stacindex.org/catalogs
https://radiantearth.github.io/stac-browser/#/
https://stac-utils.github.io/qgis-stac-plugin/
https://pystac-client.readthedocs.io/en/stable/
https://stackstac.readthedocs.io/en/latest/
https://docs.xarray.dev/en/stable/
https://cran.r-project.org/web/packages/rstac/index.html
https://gdalcubes.github.io/
https://pdal.io/en/latest/stages/readers.stac.html
https://pro.arcgis.com/en/pro-app/latest/help/data/imagery/introduction-to-stac.htm


FOSS4G used for STAC end-users
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•End-user tools according to statistics:

Python 50145

R 7262

FME 6344

GDAL 1736

radiantearth.github.io 1670

stacindex.org 1264

paituli.csc.fi 992



Scaling
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•Current problem: parallelizing to more than 5-10 cores 

does not give any benefit
▪ Likely limited by IO, but also from local parallel disk?

2-3 weeks
at CSC



Other STAC catalogs

32

• Element 84, Earth Search STAC (Sentinel 2 and 1, Landsat, Copernicus DEM)

• ESA https://documentation.dataspace.copernicus.eu/APIs/STAC.html

• EDITO STAC (Digital twin of ocean)

• Destination Earth STAC

• Aalto, Climate risk STAC

• FMI, Tuulituhohaukka STAC (harvested to Paituli STAC)

• More in STAC Browser and STAC index 

https://radiantearth.github.io/stac-browser/#/external/earth-search.aws.element84.com/v1/
https://documentation.dataspace.copernicus.eu/APIs/STAC.html
https://radiantearth.github.io/stac-browser/#/external/catalog.dive.edito.eu
https://radiantearth.github.io/stac-browser/#/external/https://hda.data.destination-earth.eu/stac
https://radiantearth.github.io/stac-browser/#/external/raw.githubusercontent.com/climate-risk-data/climate-risk-stac/refs/heads/gh-pages/stac/catalog.json
https://radiantearth.github.io/stac-browser/#/external/https://pta.data.lit.fmi.fi/stac/root.json
https://radiantearth.github.io/stac-browser/#/
https://stacindex.org/catalogs

