
HARMONIZED MULTIRESOLUTION 
GEODATA CUBE FOR EFFICIENT RASTER 

DATA ANALYSIS AND VISUALIZATION
Lassi Lehto, Jaakko Kähkönen, Juha Oksanen, Tapani Sarjakoski

Finnish Geospatial Research Institute
Geoinformatics and Cartography

GEOProcessing’2020
Nov 2020



Agenda

GeoCubes Introduction
GeoCubes Content
GeoCubes API
GeoCubes Applications
Conclusion



GeoCubes Introduction



GEOCUBES FINLAND
• Developed as part of the oGIIR project
• An integrated and harmonized set of raster geodata resources 

made available in a cloud computing platform
• Harmonized on

• Georeferencing
• Resolution in multiple levels
• Spatial subdivision
• Access mechanisms
• Format

• Loosely based on Data Cube concept
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GEOCUBES FINLAND
• Fixed grid, based on ETRS-TM35FIN
• Resolutions: 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000 m
• Divided in 60 blocks of 100 km * 100 km
• Implemented as Cloud-Optimized GeoTIFF (COG) files

• Resolution levels both as internal overviews and as external files
• Processing by Rasterio

• GDAL (Geospatial Data Abstraction Library)
• Available through

• WCS, WMS/WMTS, http GET Range, virtual file (VRT), REST-API
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GeoCubes Content



GEOCUBES CONTENT
• Surface deposits

• Sources 1:20000, 1:200000 and 1:1M data sets
• CORINE Land Use

• 2000, 2006, 2012, 2018
• DEM

• 2 and 10 m source resolution
• Slope, Aspect

• Forest inventory
• Nine attributes; 2009, 2015

• Sea, Crop parcels
• Administrative units

• Municipalities, counties, regions, country
9GeoCubesNov, 2020



Surface deposits



Landcover



DEM



Forest inventory



14



15



4.11.2020 16



4.11.2020 17



4.11.2020 18



19



4.11.2020 20



GeoCubes API



GEOCUBES API
• what to do / 
• on which resolution level / 
• with which content layer / 
• where /
• when /
• how

• /legend/1/all/389445,6759833/2016
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GEOCUBES API, EXAMPLES
• /info/getDatasets

• /legend/listLabels/corine

• /clip/200/corine/kuntajako:734,761,834,433,224,444,927/2012

• /clip/200/maapera/bbox:203300,6653400,494700,6784600/2009/vrt

• /clip/20/km10/blocks:300000,6900000,300000,6800000/2018/vrt:mr

• /clip/50/mvmi-koivu/ polygon:386349,6900916,414254,6844794,497663,6848714, 
521186,6904055,509403,6963231,452358,6964027,405703,6960192, 
386349,6900916/2009

24GeoCubes introduction18.9.2020



25



26
Nov, 2020



27
Nov, 2020



28

with rasterio.open("https://vm0160.kaj.pouta.csc.fi/geocubes/clip/100/suo/kuntajako:Tervola/2020") as ds:
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GeoCubes Applications
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Detailed Visual Terrain Analysis
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CONCLUSIONS
• Easy-to-use harmonised multi-layer, multi-resolution raster 

data storage, aimed at research community
• Multi-resolution approach facilitates visualisation-oriented 

interactive geodata analysis
• Custom API for flexible access and exploration
• Future work involves 

• importing more content layers, Baltic area?
• further development of service-side analysis modules and web 

user interfaces
• integration with HPC tools
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