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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
0300+ geo-users

* LUMI, for EU academy + 20% for companies

o LUMI 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

FOSS4G 2018

D R e
Dar es Salaam

o 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 IF
suitable for any data with time and location information. @l STA c
* Users: ESA, USGS, Microsoft Planetary computer, Google

Earth Engine, digital twins
* From Finland: FMI, CSC, Aalto university




Data and metadata via API

Description

Search

OGCAPI
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Download

Only metadata via STAC
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Download




STAC terminology

Collection 1

Item 1:

* Date

* Location

+ Cloud-coverage

Asset: filel

Asset: file2

Catalog

Collection 2

Item 1:
* Date
* Location

e Luettelo
* Kokoelma
* Tuote

e Resurssi




Static STAC = linked JSON files

aituli-testcsc.fi/geosen: X = @ https//paituli-testescfifge X | @ https//paituli-testescfifge X @ https//paituli-testescfilge X 4 @ nttpsipaituli-test.esc fifgeoserv: X 4 v N 2 *
C @ paituli-test.cscfi/geoserver/ogc/stac/?f=application%2Fjson Q ¥ w| € C @ paituli-testcscfi/geoserver/ogc/stac/collections/sentinel 2 11_days mosiacs ... & 12| € C @ paituli-test.escfi/geoserver/oge/stac/collections/sentinel 2 11 daysmo.. & & 12 % @ #» 0O ﬁ i
/ 202304281 9 1 // 20230428120931 1 [ 20230428121144 =
https://paituli-test.csc.fi/geoserver/ogc/stac/?f=application®2Fjson ) // https://paituli-test.csc.fi/geoserver/ogc/stac/collections/sentinel 2 11 _dayq 2 // https://paituli- ﬂ
f=application/json test.csc.fi/geoserver/ogc/stac/collections/sentinel_2_11_days_mosiacs_at_fmi/items/Sentinel- b
. 2_global_mosaic_dekadi_2023-01-21_2023-61-312F-application¥2Fgeo¥%28json
"title" ituli STAC", 4 v 3
"description” ovides interoperable access, following ISO/0GC interface "id" entinel 2 11 days_mosiacs_at a v {
Earth Observation metadata. “title Y 1-2 11-days surface reflectance mosaics.”, 5 "stac_version": "1.@.0-rc2",
- “links": [ "description” ntinel-2 11-days surface reflectance mosaics. Resolution: 16 "id": "sentinel-2 global mosaic_dekadi 2023-81-21 2023-81-31",
v Finland. Original Sentinel-2 data from ESA Copernicus Sentinel Program, mosaic f 7 "type": "Feature”,
"href" /geoserver/ogc/stac/ 2f=ar ationX2Fx-yam. obal Mosaic Service. Mosaic postprocessing by SYKE.", 8 - "geometry”: |
"rel” te", - “type": “Polygon”,
"type": "application/x-yaml", ) .net/def/crs/0GC/1.3/CRS8A" 10 -~ “"coordinates”: |
"title": "This document as application/x-yaml" 1€ A 11 ~ [
11 "stac_version”: "1.0.0", 2 -
Y 1 “license" C-BY-4.0", 3 19.1165,
"href" geoserver/ogc/stac/?f=app Fjson" "type": “Collection", 14 58.6801
"rel” 14 - "extent™ 15 Is
“type": “application/json", 15 ~ "spatial™: | 6 v
“title": “This document" 16 - "bbox" 7 31.5898,
. v 8 58.84
15.053781, 19 1
“href" //paituli-test.csc.fi/geoserver/oge/stac/2f=textZ2Fhtm ) 58.680079, 20 v
"rel": “"alternate", 36.021476, 2 33,9933,
“type": “"text/html” 21 70.128835 22 70.1288
4 "title": "This document as text/html" 23 IR
24 v
x 4 bs 25 15.0538,
“href": "http . “temporal” 26 69.8629
f=application%2fynd.o 26 - "interval”: | 27 R
“rel” x 28 ~
) “type" d.oai.openapi+json;version=3.0", "2017-02-01T00:00:00.000+00:00", 29 19,1165,
“title": "API defini for t int as 29 "2023-01-31723:59:59.000400: 0¢ 10 58.6801
application/vnd.oai. api+json;version=3.0" ¢ 31 ]
“href"”: "https://paituli-test.csc.fi/geoserver/ogc/ 5 I hd
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STACAPI

» Search API
* Fits big datasets
* Main focus on Item level

* Search criteria:
oCollection
oLocation: point, bbox, GeoJSON polygon
oTime
o Optional other Item values, for example cloud coverage



Minimal Python code for using STAC API

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"

) xarray.DataArray ‘stackstac-25f35829c0aa0defefecdeb5932c2cch’ (time: 6, band: 3, y: 501, x: 501)
S [[[]]]] 1 Y
datacube = stackstac.stack( Array Chunk ¢
items=search.item_collection(), Byts 3447 Mid 191 MiB
assets=["b04", "b03", "b02"] Shape (6, 3,501,501) (1, 1,501, 501) R
).squeeze() Dask graph 18 chunks in 3 graph layers |
Data type float64 numpy.ndarray N 501

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



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

Cloud-optimized file formats

* Enables partial loading of data

o Only loads data for a specific area

e COG

o Generalized version of the data is available
* Rasters: Cloud-Optimized GeoTiff (COG) g
| 5o COPC.io
* Point clouds: Cloud-Optimized Point Clouds (COPC) Cloud Optimized Point Cloud

* Vectors: geoParquet ?

E=3F=23F=:
=
I =l ==
Pl I =1 C,
11 " imi i i
Kuvan ldhde: https://www.element84.com/blog]cloud-optimized-geotiff-vs-the-meta-raster-format/ Kuvan lahde: https://developers.planet.com/docs/planetschool/an-introduction-to-cloud-optimized-geotiffs-cogs-part-1-overview/



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

Paituli STAC




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-Heikkila (LUKE), Arttu Kivimaki
(NLS/FGI) and Matias Heino (Aalto).

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

* Stored at FMI, from EMI Tuulituhohaukka static STAC catalog.
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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

Catalogs @D

P sentinel

Sentinel-111-days backscatter mosaics: VV ando

VH polarisation. "

Sentinel-1 11-days backscatter mosaics: VV and VH
polarisation. Resolution: 20m. Covered area: Finland.
Original Sentinel-1 data from ESA Copernicus Sentinel...

10/1/2014, 12:00:00 AM UTC - 3/21/2023, 11:59:59 PM UTC

Sentinel-1 backscatter tiles: VV and VH
polarisation.

Sentinel-1 backscatter tiles: VV and VH polarisation.
Resolution: 20m. Covered area: Finland. Original Sentinel-1
data from ESA Copernicus Sentinel Program, processing ...

10/4/2014, 3:56:19 PM UTC - 3/23/2023, 4:31:08 PM UTC

Sentinel-1 daily backscatter mosaics: VV and VH
polarisation.

Sentinel-1 daily backscatter mosaics: VV and VH
polarisation. Resolution: 20m. Covered area: Finland.
Original Sentinel-1 data from ESA Copernicus Sentinel...

1/3/2017, 12:00:00 AM UTC - 3/30/2023, 12:00:00 AM UTC
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Sentinel-2 11-days surface reflectance mosaics.o

Sentinel-2 11-days surface reflectance mosaics. Reso\ution:"
10m. Covered area: Finland. Original Sentinel-2 data from
ESA Copernicus Sentinel Program, mosaic processing by...

2/1/2017, 12:00:00 AM UTC - 1/31/2023, 11:59:59 PM UTC

Sentinel-2 annual surface reflectance mosaics.

Sentinel-2 annual surface reflectance mosaics. Resolution:
10m. Covered area: Finland. Original Sentinel-2 data from
ESA Copernicus Sentinel Program, mosaic processing by...

1/1/2017, 12:00:00 AM UTC - 12/31/2021, 11:59:59 PM UTC

Sentinel-2 L2A

Sentinel-2 products, processed to Level-2A (Surface
Reflectance), a selection of mostly cloud-free products
from Finland. More information: https://a3s fi/sentinel-...

Q

rat

5/10/2016, 12:00:00 AM UTC - 10/29/2021, 12:00:00 AM UTC

Sentinel-2 monthly index mosaics: NDVI, NDBI,
NDMI, NDSI, NDTI. VA N

Sentinel-2 monthly index mosaics: NDVI, NDBI, NDMI,
NDSI, NDTI. Resolution: 10m. Covered area: Finland.
Available each year for April-October. Original Sentinel-2...

4/1/2016, 12:00:00 AM UTC - 10/31/2022, 11:59:59 PM UTC

Sentinel 1 and 2, ESA, SYKE, FMI

Sentinel-2 NIR (B08) 07/2021

Sentinel-2 satellite image mosaics produced from data
provided by MultiSpectral Instruments (MSI) onboard
Sentinel-2A and -2B satellites (B08)

1/1/2021, 12:00:00 AM UTC - 12/31/2021, 12:00:00 AM UTC

Sentinel-2 satellite image mosaic 07/2021

Sentinel-2 satellite image mosaics produced from data
provided by MultiSpectral Instruments (MSI) onboard
Sentinel-2A and -2B satellites (B02, B03, B04)

1/1/2021, 12:00:00 AM UTC - 12/31/2021, 12:00:00 AM UTC

Sentinel-2 SWIR (B11) 07/2021

Sentinel-2 satellite image mosaics produced from data
provided by MultiSpectral Instruments (MSI) onboard
Sentinel-2A and -2B satellites (B11)

1/1/2021, 12:00:00 AM UTC - 12/31/2021, 12:00:00 AM UTC




v @ pauistac x Landsat, NASA, USGS, FMI, Latuviitta

< c 25 radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/vi1?.language=en

- APl detinition tor this endpomt as text/html

Sortables

- Sortables as application/schema+json
- Sortables as text/html

Catalogs @D

P Iandsaﬂ
Landsat (4 and 5) yearly index mosaics: Q Landsat, 30 m x 30 m (Paituli)
NDVI, NDBI, I\_JDMI' NDSI, NDTI (FMI Landsat. Provided by NASA / USGS / Latuviitta.
Tuulituhohaukka) Scale: 30 m x 30 m. Coordinate systems: UTM
Landsat (4 and 5) yearly index mosaics: NDVI, 32-36.

NDBI, NDMI, NDSI, NDTI. Scale: 30m. Available
for the years 1984-2011. Landsat-4/5 imagery...

2002-01-01 00:00:00 UTC-2002-12-31 00:00:00 UTC

1984-01-01 00:00:00 UTC-2011-12-31 23:58:59 UTC

Powered by STAC Browser 3.3.3




v @ Paituli STAC X  + — O X
NLS, orthoimages L
<« > C 25 radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/d 5 “} @ ¥
Catalogs @m
& ortho x
Orthoimage, false colour newest, Orthoimage, RGB or grayscale Orthophoto (GeoCubes) 0‘
1:10 000 (Paituli) newest, 1:10 000 (Paituli) Geometrically corrected aerial photograph.
Orthoimage, false colour newest. Provided Orthoimage, RGB or grayscale newest. Provided by NLS. Scale: Tm-1000m.
by National Land Survey of Finland. Scale: Provided by National Land Survey of Coordinate system: ETRS-TM35FIN.
1:10 000. Coordinate systems: ETRS-... Finland. Scale: 1:10 000. Coordinate system... 5018-01-01 00:00:00 UTC — 2002-12-31 00:00:00
2010-01-01 00:00:00 UTC - 2024-12-31 00:00:00 2005-01-01 00:00:00 UTC—-2024-12-31 00:00:00 uTc
utc uTc
Orthoimage, false colour, 1:10 000 g Orthoimage, RGB or grayscale, 1:10 0
(Paituli) 000 (Paituli) A
Orthoimage, false colour. Provided by Orthoimage, RGB or grayscale. Provided by
National Land Survey of Finland. Scale: 1:10 National Land Survey of Finland. Scale: 1:10
000. Coordinate systems: KKJ, ETRS-... 000. Coordinate systems: KKJ, ETRS-...
1997-01-01 00:00:00 UTC -2024-12-31 00:00:00 1996-01-01 00:00:00 UTC-2024-12-31 00:00:00
1 LT LITe

https://radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/v1/collections/nls_orthoimage_newest at_paituli v




v @ Paituli STAC x +

NLS, Elevation
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&£ digi

Digital Surface Model (GeoCubes)

Surface model of both the natural and
built/artificial features of the environment.

< c 25 radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geosel

Q

Provided by NLS. Scale: 1Tm-1000m. Coordinate...

2008-01-01 00:00:00 UTC - 2022-12-31 00:00:00 UTC

Digital Terrain Model 10m (GeoCubes)
Digital Terrain Model (DTM) representing groun

Q

,:I\

surface with 10m original resolution. Provided by

NLS. Scale: 10m-1000m. Coordinate system:...

2018-01-01 00:00:00 UTC - 2018-12-31 00:00:00 UTC

Digital Terrain Model 2m (GeoCubes)

Q

Digital Terrain Model (DTM) representing grount,‘

surface with 2m original resolution. Provided by

NLS. Scale: Tm-1000m. Coordinate system: ETR...

2018-01-01 00:00:00 UTC - 2022-12-31 00:00:00 UTC

Catalogs

Digital Terrain Model 2m, Aspect
(GeoCubes)

Azimuth of the terrain surface's normal, DTM

with 2m original resolution. Provided by NLS.

Scale: Tm-1000m. Coordinate system: ETRS-...

2022-01-01 00:00:00 UTC-2022-12-31 00:00:00 UTC

Digital Terrain Model 2m, Slope
(GeoCubes)
Angle between the terrain's tangent and
horizontal plane, DTM with 2m original

resolution. Provided by NLS. Scale: 1m-1000m....

2022-01-01 00:00:00 UTC-2022-12-31 00:00:00 UTC

Digital terrain model products: DTM,

aspect, slope (FMI Tuulituhohaukka)
Digital terrain model products: DTM, aspect,
slope. Scale: 2m. Coordinate system: ETRS-
TM35FIN.

200N N4 _N0-0N0-NN LT 202017221 22-C0.00 LT

Elevation model, 10 m x 10 m (Paituli)

Elevation model. Provided by National Land
Survey of Finland. Scale: 10 m x 10 m.
Coordinate systems: ETRS-TM35FIN.

2019-01-01 00:00:00 UTC-2019-12-31 00:00:00 UTC

Elevation model, 2 m x 2 m (Paituli)

Elevation model. Provided by National Land
Survey of Finland. Scale: 2 m x 2 m. Coordinate
systems: ETRS-TM35FIN.

2019-02-08 12:47:57 UTC-2025-01-05 01:03:50 UTC

Elevation model, 25 m x 25 m (Paituli)

Elevation model. Provided by National Land
Survey of Finland. Scale: 25 m x 25 m.
Coordinate systems: YKJ.

2000-01-01 00:00:00 UTC - 2000-12-31 00:00:00 UTC

_ https://radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/gecserver/ogc/stac/vi/collections/nls_digital_elevation_model_25m_at_paituli - _



~ @ npaituli STAC x o+

c 2% radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/v1? language=en

Catalogs

B daily

Daily global radiation, 10km, 10 km x 10 km
(Paituli)
Daily global radiation, 10km. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate

systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Daily maximum temperature predictions, 10 km x
10 km (Paituli)

Daily maximum temperature predictions. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: WGS84/ETRS-TM35FIN.

1981-01-01 00:00:00 UTC - 2100-12-31 00:00:00 UTC

Daily maximum temperature, 10km, 10 km x 10 km
(Paituli)

Daily maximum temperature, 10km. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Daily mean temperature predictions, 10 km x 10
km (Paituli)

Daily mean temperature predictions. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: WGS84/ETRS-TM35FIN.

1981-01-01 00:00:00 UTC - 2100-12-31 00:00:00 UTC

(LW ENTVE 12 Descending

Daily mean temperature, 10km, 10 km x 10 km

(Paituli) "

Daily mean temperature, 10km. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Daily minimum temperature predictions, 10 km x
10 km (Paituli)
Daily minimum temperature predictions. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: WGS84/ETRS-TM35FIN.

1981-01-01 00:00:00 UTC - 2100-12-31 00:00:00 UTC

Daily minimum temperature, 10km, 10 km x 10 km
(Paituli)

Daily minimum temperature, 10km. Provided by Finnish

Meteorological Institute. Scale: 10 km x 10 km. Coordinate

systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Daily precipitation predictions, 10 km x 10 km
(Paituli)
Daily precipitation predictions. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: WGS84/ETRS-TM35FIN.

1981-01-01 00:00:00 UTC - 2100-12-31 00:00:00 UTC

FMI daily weather data

Daily precipitation sum, 10km, 10 km x 10 km

(Paituli)
Daily precipitation sum, 10km. Provided by Finnish ' '

Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Daily relative humidity, 10km, 10 km x 10 km
(Paituli)

Daily relative humidity, 10km. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Daily sea level pressure, 10km, 10 km x 10 km
(Paituli)

Daily sea level pressure, 10km. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Daily snow depth, 10km, 10 km x 10 km (Paituli)

Daily snow depth, 10km. Provided by Finnish Meteorological
Institute. Scale: 10 km x 10 km. Coordinate systems: ETRS-
TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Powered by STAC Browser 3.3.3

Daily wind damage risk map (FMI
Tuulituhohaukka)

Daily wind damage risk map. Scale: 500m. Coordinate system:

ETRS-TM35FIN.
2010-01-01 00:00:00 UTC—2023-09-20 00:00:00 UTC

Sentinel-1 daily backscatter mosaics: VV and VH
polarisation (FMI Tuulituhohaukka)
Sentinel-1 daily backscatter mosaics: VV and VH polarisation.
Scale: 20m. Original Sentinel-1 data from ESA Copernicus
Sentinel Program, processing by FMI. Coordinate system:...

2017-01-03 00:00:00 UTC - 2025-02-04 00:00:00 UTC




v @ Paituli STAC X +

< C jrs

radiantearth.github.io/stac-browser/#/external/paituli.csc.

FMI monthly weather data

Catalogs

£ month

Monthly average temperature, 1km, 1km x 1
km (Paituli)
Monthly average temperature, 1 km. Provided by Finnish
Meteorological Institute. Scale: 1 km x 1 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 O 0 UTC-2013-12-31 00:00:00 UTC

00
00000

Monthly mean temperature predictions, 10 km x
10 km (Paituli)

Monthly mean temperature predictions. Provided by
Finnish Meteorological Institute. Scale: 10 km x 10 km.
Coordinate systems: ETRS-TM35FIN.

1975-01-01 00:00:00 UTC - 2085-12-31 00:00:00 UTC

Monthly mean temperature, 10km, 10 km x 100
km (Paituli) "
Monthly mean temperature, 10km. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.
0000000 UTC - 2023-

1961-01-01 2-21 00:00:00 UTC

Sentinel-2 monthly index mosaics: NDVI, NDBI,
NDMI, NDSI, NDTI (FMI Tuulituhohaukka)
Sentinel-2 monthly index mosaics: NDVI, NDBI, NDMI,
NDSI, NOTI. Scale: 10m. Available each year for April-
Qctober. Original Sentinel-2 data from ESA Copernicus...

Monthly precipitation predictions, 10 km x 10
km (Paituli)
Monthly precipitation predictions. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.

1975-01-01 00:00:00 UTC - 2085-12-31 00:00:00 UTC 2016-04-01 00:00:00 UTC —2024-10-31 23:59:59 UTC

Monthly precipitation sum, 10km, 10 km x 10 kn‘o

(Paituli) "

Monthly precipitation sum, 10km. Provided by Finnish
Meteorological Institute. Scale: 10 km x 10 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC - 2023-12-31 00:00:00 UTC

Monthly precipitation, 1km, 1km x 1 km
(Paituli)

Monthly precipitation, 1 km. Provided by Finnish
Meteorological Institute. Scale: 1 km x 1 km. Coordinate
systems: ETRS-TM35FIN.

1961-01-01 00:00:00 UTC-2013-12-31 00:00:00 UTC

v STAC Browser 3.3.3
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v @ Paituli STAC X +

< C jrs

radiantearth.github.io/stac-browser/#/external/paituli.csc.

Catalogs

& wind

Daily wind damage risk map (FMI
Tuulituhohaukka)

Daily wind damage risk map. Scale: 500m.
Coordinate system: ETRS-TM35FIN.

2010-01-01 00:00:00 UTC-2023-09-20 00:00:00
utc

Forest wind damage risk map
(FMI Tuulituhohaukka)
Forest storm damage risk map. Scale:
16m. Coordinate system: ETRS-TM35FIN.

2015-01-01 00:00:00 UTC-2015-12-31 23:59:59
utc

Forest wind damage sensitivity
map, 16 x 16 m (Paituli)

Forest wind damage sensitivity map.
Provided by Natural Resources Institute
Finland. Scale: 16 x 16 m. Coordinate...

2015-01-01 00:00:00 UTC—2017-12-31 00:00:00
uTc

Wind speed 10 year return level,
20 m x 20 m (Paituli)

Wind speed 10 year return level. Provided
by Finnish Meteorological Institute. Scale:
20 m x 20 m. Coordinate systems: ETRS-...

1979-01-01 00:00:00 UTC-2015-12-31 00:00:00
uTc

FMI, LUKE wind

Wind speed 50 year return level,
20 m x 20 m (Paituli)

Wind speed 50 year return level. Provided
by Finnish Meteorological Institute. Scale:
20 m x 20 m. Coordinate systems: ETRS-...

1979-01-01 00:00:00 UTC—-2015-12-31 00:00:00
uTc

Wind velocity (GeoCubes)

Average wind velocity at the height of
50m. Provided by FMI. Scale: 2m-100m.
Coordinate system: ETRS-TM35FIN.

2007-01-01 00:00:00 UTC - 2007-12-31 00:00:00
uTc

R



~ @ npaituli STAC x o+

« > C 2% radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/v1?.language:

LUKE, forest inventory

Biomass, broad-leaved trees, dead
branches (Paituli)
Biomass, broad-leaved trees, dead branches.
Provided by Natural Resources Institute

Finland, forest inventory. Scale: 20X 20 m, 1...

2009-01-01 00:00:00 UTC - 2021-12-21 00:00:00
utc

Biomass, broad-leaved trees, foliage
(Paituli)
Biomass, broad-leaved trees, foliage.
Provided by Natural Resources Institute
Finland, forest inventory. Scale: 20 x 20m, 1...
2003-01-01 00:00:00 UTC ~2021-12-31 00:00:00
utc

Biomass, broad-leaved trees, living
branches (Paituli)
Biomass, broad-leaved trees, living branches.
Provided by Natural Resources Institute
Finland, forest inventory. Scale: 20 x 20 m, 1.
2009-01-01 000000 UTC ~2021-12-31 00:00:00
utc

Biomass, broad-leaved trees, roots
(Paituli)
Biomass, broad-leaved trees, roots. Provided
by Natural Resources Institute Finland, forest
inventory. Scale: 20x 20 m, 16 x 16 m....
2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
utc

Biomass, broad-leaved trees, stem
and bark (Paituli)
Biomass, broad-leaved trees, stem and bark.
Provided by Natural Resources Institute
Finland, forest inventory. Scale: 20 x 20 m, 1.
2009-01-01 000000 UTC ~2021-12-31 00:00:00
utc

Biomass, broad-leaved trees, stem
residual (Paituli)
Biomass, broad-leaved trees, stem residual
Provided by Natural Resources Institute
Finland, forest inventory. Scale: 20 x 20m, 1...
2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
utc

Biomass, broad-leaved trees, stump
(Paituli)

Biomass, pine, dead branches
(Paituli)
Biomass, pine, dead branches. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20m, 16 x 16 m....
2009-01-01 00:00:00 UTC-2021-12-31 00:00:00
utc

Biomass, pine, foliage (Paituli)
Biomass, pine, foliage. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate.

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00

uTe

Biomass, pine, living branches
(Paituliy
Biomass, pine, living branches. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20 m, 16 x 16 M...
2009-01-01 0C

00 UTC-2021-12-31 00:0000
[

Biomass, pine, roots (Paituli)
Biomass, pine, roots. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 % 20 m, 16 x 16 m. Coordinate...

2009-01-01 0C

:00:00 UTC - 2021-12-21 0000:00
[

Biomass, pine, stem and bark
(Paituliy
Biomass, pine, stem and bark. Provided by
Natural Resources Institute Finland, forest
wentory. Scale: 20 x 20m, 16 x 16 m....

2009-01-01 O

00 UTC-2021-12-31 00:00:00
utc

Biomass, pine, stem residual (Paituli)
Biomass, pine, stem resicual. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20m, 16 x 16 M....

2009-01-01 0€

:00 UTC- 2
[

21-12-31 00:00:00

Biomass, pine, stump (Paituli)
Biomass, pine, stump. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate...

2009-01-01 00:00:

:00 UTC—2021-12-21 0000:00

ntearth.github.io/stac-browser/#/externalfpaituli.cscfi/geoserver/ogc/stac/v1/collections/luke_vmi_kuusi_at_paituli

Biomass, spruce, dead branc]
(Paituli)
Biomass, spruce, dead branches. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20 m, 16 x 16 m...
2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
urc

Biomass, spruce, foliage (Paituli)
Biomass, spruce, foliage. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate...
2009-01-01 00:00:00 UTC -2021-12-
urc

3100:00:00

Biomass, spruce, living branches
(Paituli)

Biomass, spruce, living branches. Provided by

Natural Resources Institute Finland, forest

inventory. Scale: 20 x 20 m, 16 x 16 m....

2009-01-01 00:0000 UTC - 2021-12-31 00:00:00
utc

Biomass, spruce, roots (Paituli)
Biomass, spruce, roots. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate...

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
urc

Biomass, spruce, stem and bark
(Paituli)
giomass, spruce, stem and bark. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20 m, 16 x 16 m.
2009-01-01 00:00:00 UTC~2021-12-31 00:00:00
urc

mass, spruce, stem residual
(Paituli)
Biomass, spruce, stem residual. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20 m, 16 x 16 m...
2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
urc

Biomass, spruce, stump (Paituli)
Biomass, spruce, stump, Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate...

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00

Canopy cover. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate...
2006-01-0100:00:00 UTC ~2021-12-31 00:0000
utc

Canopy cover of broad-leaved trees
(Paituli)

Canopy cover of broad-leaved trees.

Provided by Natural Resources Institute

Finland, forest inventory. Scale: 20 x 20 m, 1

2006

101 00:00:00 UTC - 2021-12-31 00:00:00
ute

Data source index, MSNFI (Paituli)
Data source index, MSNFI. Provided by
Natural Resources Institute Finland, forest
inventory. Sca 0x20m, 16X 16 m....

2009-01-01 00:00:00 UTC-2021-12-31 00:00:00
ute

Land class (Paituli)
Land class. Provided by Natural Resources
Institute Finland, forest inventory. Scale: 20 x
20 m, 16 x 16 m. Coordinate systems: ETRS-.
2009-01-01 00:00:00 UTC -2021-12-31 00:00:00
utC

Land class based on FAO FRA
(Paituli)
Land class based on FAO FRA. Provided by
Natural Resources Institute Finland, forast
inventory. Scale: 20X 20 m, 16X 16 m....

2011-01-01 00:00:00 UTC-2021-12-31 00:0000
utC

site fertility class (Paituli)
Site fertility class, Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate.
2009-01-01 00:00:00 UTC -2021-12-31 00:00:00
0

Site main class (Paituli)
Site main class. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate...
2009-01-01 00:00:00 UTC -2021-12-31 00:00:00
utC

Stand basal area. Provided by Natural
Resources Institute Finland. forest inventory.
Scale: 20 20 m, 16.x 16 m, Coordinate...
2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
utc

Stand mean diameter (Paituli)
Stand mean diameter. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16.x 16 m, Coordinate...
2009-01-01 000000 UTC - 2021-12-31 00:00:00
utc

Stand mean height (Paituli)
Stand mean height. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Ceordinate...
2006-01-01 00:00:00 UTC - 2021-12-31 00:00:00
urc

Volume, birch (Paituli)
Velume, birch. Provided by Natural
Resources Institute Finland, forest inventary.
Scale: 20 x 20 m, 16.x 16 m. Coordinate...

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
urc

Volume, birch pulpwood (Paituli)
Volume, birch pulpwoad. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20 m, 16 x 16 m.
2009-01-01 00:00:00 UTC - 2021-12-31 0
urc

Volume, birch saw timber (Paituli)
Velume, birch saw timber. Provided by
Natural Resources Institute Finland, farest
inventary. Scale: 20 x 20 m, 16 x 16 m....

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00

utc

Volume, other broad-leaved trees
(Paituli)
Volume, other broad-leaved trees. Provided
by Natural Resources Institute Finland, forast
inventory. Scale: 20 x 20 m, 16 x 16 m...
2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
urc

CCTnerETeRa ey
saw timber (Paituli)
Volume, other broad-leaved trees saw
timber. Provided by Natural Resources
Institute Finland, forest inventory. Scale: 20 ..
2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
utc

Volume, pine (Paituli)

Volume, pine. Provided by Natural Resources
Institute Finland, forest inventory. Scale: 20 x

20'm, 16 x 16 m. Coordinate systems: ETRS-...

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
utc

Volume, pine pulpwood (Paituli)
Volume, pine pulpwood. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate..

2009-01-01 00:00:00 UTC - 2021-12-31 00:08:00
ute

Volume, pine saw timber (Paituli)
Volume, pine saw timber. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20x 20 m, 16 x 16 m..
2000-01-01 00:00:00 UTC -2021-12-31 00:00:00
utc

Volume, spruce (Paituli)
Volume, spruce. Provided by Natural
Resources Institute Finland, forest inventory.
Scale: 20 x 20 m, 16 x 16 m. Coordinate...

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
utc

Volume, spruce pulpwood (Paituli)
Volume, spruce pulpwood. Provided by
Natural Resources Institute Finland, forest
inventory. Scale: 20 x 20 m, 16X 16 m...

2009-01-01 00:00:00 UTC - 2021-12-31 00:00:00
utc

Volume, spruce saw timber (Paituli)
Volume, spruce saw timber. Provided by
Natural Resources Institute Finland, forast
inventory. Scale: 20 x 20 m, 16 x 16 m....

2009-01-01 00:00:00 UTC -2021-12-31 00:00:00
utc



v @ Paituli STAC X +

LUKE/VMI, SYKE, Finnish Forest _
Center, canopy cover .

<« > C 25 radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/g

Catalogs @
pe) canog)d %

T4 Descending

1% Ascending

Canopy cover (GeoCubes) Canopy cover of broad-leaved trees Canopy height model (FMI
Percentage of the area covered by tree (Paituli) Tuulituhohaukka)
canopies. Provided by SYKE. Scale: Tm- Canopy cover of broad-leaved trees. Canopy height model. Scale: Tm. Coordinate
1000m. Coordinate system: ETRS-TM35FIN. Provided by Natural Resources Institute system: ETRS-TM35FIN.
2022-01-01 00:00:00 UTC —2022-12-31 00:00:00 Finland, forest inventory. Scale: 20 x 20 m.... 2019-01-01 00:00:00 UTC—2019-12-31 23:59:59
uTc 2006-01-01 00:00:00 UTC-2021-12-31 00:00:00 uUTcC
uTc

Canopy cover (Paituli)

Canopy cover. Provided by Natural

Resources Institute Finland, forest inventory. + SYKE, Vegetation height

Scale: 20 x 20 m, 16 x 16 m. Coordinate...

2006-01-01 00:00:00 UTC -2021-12-31 00:00:00
uTC

Powered hv STAC Browser 2 3 3
https://radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/v1/collections/luke_vmi_lehtip_latvuspeitto_at paituli
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@ Paituli STAC

<« 2> C 2% radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/v1?.language=en

SPECTRE: 1.1 Mining density, 1 km x 1 km
(Paituli)

SPECTRE: 1_1 Mining density. Provided by

University of Helsinki, Luomus. Scale: 1 km x 1 km.

Coordinate systems: WGS-24.

2020-01-01 00:00:00 UTC - 2020-12-31 0C:00:00 UTC

SPECTRE: 1_10 Mean fire occurrence, 1 km
x 1 km (Paituli)

SPECTRE: 1_10 Mean fire occurrence. Provided by

University of Helsinki, Luomus. Scale: 1 km x 1km.

Coordinate systems: WGS-24.

2006-01-01 00:00:00 UTC - 2016-12-31 00:00:00 UTC

SPECTRE: 111 Proportion of cropland
(UNI), 1km x 1 km (Paituli)
SPECTRE: 1_11 Proportion of cropland (UNI) .
Provided by University of Helsinki, Luomus. Scale:
km x 1 km. Coordinate systems: WGS-84.

1999-01-01 00:00:00 UTC - 2014-12-31 00:00:00 UTC

SPECTRE: 1_12 Proportion of cropland
(IASA), 1 km x 1 km (Paituli)
SPECTRE: 1_12 Proportion of cropland (|ASA).
Pravided by University of Helsinki, Luomus. Scale: 1

km x 1 km. Coordinate systems: WGS-84.
2005-01-01 00:00:00 UTC - 2005-12-31 00:00:00 UTC

SPECTRE: 1_13 Livestock wet biomass, 1
km x 1 km (Paituli)
SPECTRE: 1_13 Livestock wet biomass. Provided by
University of Helsinki, Luomus. Scale: 1 km x 1 km.
Coordinate systems: WGS-24.

2005-01-01 00:00:00 UTC - 2005-12-31 00:00:00 UTC

SPECTRE: 1_3 Population density, 1km x|

km (Paituli)
SPECTRE: 1_3 Population density. Provided by "

University of Helsinki, Luomus. Scale: 1 km x 1 km.
Coordinate systems: WGS-84.

2015-01-01 00:00:00 UTC - 2015-12-31 00:00:00 UTC

SPECTRE: 1.4 Proportion of built-up ar
1km x 1km (Paituli)

SPECTRE: 1_4 Proportion of built-up area. Provid

by University of Helsinki, Luomus. Scale: 1 km x 1

km. Coordinate systems: WGS-84.

2014-01-01 00:00:00 UTC - 2014-12-31 00:00:00 UTC

SPECTRE: 1_5 Road density, 1 km x 1 km
(Paituli)
SPECTRE: 1_5 Road density. Provided by University
of Helsinki, Luomus. Scale: 1 km x 1 km. Coordinate
systems: WG5-84,

1997-01-01 00:00:00 UTC-2015-12-31 00:00:00 UTC

SPECTRE: 1_6 Human footprint, 1km x 1
km (Paituli)
SPECTRE: 1_6 Human footprint. Provided by
University of Helsinki, Luomus. Scale: 1 km x 1 km.
Coordinate systems: WGS-84.,

1995-01-01 00:00:00 UTC - 2004-12-31 00:00:00 UTC

SPECTRE: 1_7 Human impact, 1km x 1km
(Paituli)

SPECTRE: 1_7 Human impact. Provided by

University of Helsinki, Luomus. Scale: 1 km x 1 km.

Coordinate systems: WGS-24.

2000-01-01 00:00:00 UTC - 2018-12-31 00:00:00 UTC

/[Luomus, SPECTRE

SPECTRE: 1_9 Anthropogenic biomes, 1
km x 1 km (Paituli)
SPECTRE: 1_9 Anthropogenic biomes. Provided by
University of Helsinki, Luomus. Scale: 1 km x 1 km.
Coordinate systems: WGS-84.

2001-01-01 00:00:00 UTC - 2006-12-31 00:00:00 UTC

SPECTRE: 2_1 Forest tree cover loss
between 2007 and 2017, 1Tkm x 1 km
(Paituli)

SPECTRE: 2_1 Forest tree cover loss between 2007

and 2017. Pravided by University of Helsinki,
Luomus. Scale: 1 km x 1 km. Coordinate systems:...

2007-01-01 00:00:00 UTC-2017-12-31 00:00:00 UTC

SPECTRE: 2_2 Forest loss trend, 1km x 1
km (Paituli)
SPECTRE: 2_2 Forest loss trend. Provided by
University of Helsinki, Luomus. Scale: 1 km x 1 km.
Coordinate systems: WGS-84.

2001-01-01 00:00:00 UTC - 2019-12-31 00:00:00 UTC

SPECTRE: 3_1 Light pollution, 1 km x 1 km
(Paituli)

SPECTRE: 3_1 Light pollution . Provided by

University of Helsinki, Luomus. Scale: 1 km x 1 km.

Coordinate systems: WGS-84.

2015-01-01 00:00:00 UTC - 2015-12-31 00:00:00 UTC

SPECTRE: 5_1 Temperature trends, 1km x
1km (Paituli)

SPECTRE: 5_1 Temperature trends. Provided by
University of Helsinki, Luomus. Scale: 1 km x 1 km.
Coordinate systems: WGS-84.

1990-01-01 00:00:00 UTC - 2019-12-

00 UTC

Qa % @

SPECTRE: 5_2 Temperature trend

significance, 1 km x 1 km (Paituli)
SPECTRE: 5_2 Temperature trend significance.
Provided by University of Helsinki, Luomus, Scale: 1
km x 1 km. Coordinate systems: WG5-84.

1990-01-01 00:00:00 UTC-2019-12-31 00:00:00 UTC

SPECTRE: 5_3 Trend of climate extremes,
1km x 1 km (Paituli)

SPECTRE: 5_3 Trend of climate extremes. Provided

by University of Helsinki, Luomus. Scale: 1 km x 1

km. Coordinate systems: WGS-24.

1990-01-01 00:00:00 UTC - 2018-12-31 00:00:00 UTC

SPECTRE: 5_4 Velocity of climate change ,
1km x 1km (Paituli)

SPECTRE: 5_4 Velocity of climate change . Provided

by University of Helsinki, Luomus. Scale: 1 km x 1

km. Coordinate systems: WGS-84.

2000-01-01 00:00:00 UTC -2020-12-31 00:00:00 UTC

SPECTRE: 5 5 Aridity trends, 1 km x 1 km
(Paituli)

SPECTRE: 5_5 Aridity trends. Provided by University

of Helsinki, Luomus. Scale: 1 km x 1 km. Coordinate

systems: WGS-84.

1990-01-01 00:00:00 UTC - 2019-12-31 00:00:00 UTC

_ https://radiantearth.github.io/stac-browser/#/external/paituli.csc.fi/geoserver/ogc/stac/v1/collections/hy_spectre_5_5_aridity_trend_at_paituli _



.. and more

* NLS, buildings

e NLS, administrative units

* NLS, sea regions

* MAVI, land parcels

* SYKE, CORINE land cover Q
* GTK, peatland

e GTK ficial deposits
, superficial deposi Q




NLS historic maps

Finnish Geospatial
Research and
Education Hub

eo
gortti

_ b Scales

Russian topographic maps
Parish maps

Topographic maps
General maps

Economic maps

1870-1944
1912-1968
1922-2020
1863-2020

1911-1970

1:21 000 — 1 :84 000
1:20 000

1:20 000 — 1:100 000
1:400 000 — 1:500 000

1:100 000



CSC Paituli STAC

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

* End-point: https://paituli.csc.fi/geoserver/ogc/stac/vi

* STAC Browser Paituli STAC:lle

* Example scripts:

oPython,
o Also for FMI STAC and Element84 Sentinel2 COGs STAC
oR Fairdata.fi =’ AVAA
* Feedback: servicedesk@csc.fi
Finnish Geospati
g eo filgﬁpéa'ch:;r:'ﬁd’m N
QDrttl Education Hub

26


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

s Research and
Citing Education Hub

eo
| gortti

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

We made use of geospatial data/instructions provided by Geoportti Rl (Open
Geospatial Information Infrastructure for Research, urn:nbn:fi:research-infras-
2016072513) and Paituli STAC.

Finnish Geospatial +




Tools for working with STAC




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

e PDAL: STAC reader

* ArcGIS Pro and ArcGlIS for Python API

* Java, Julia, Ruby, Scala...

29



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

eo
‘ gortti

Finnish Geospatial
Research and
Education Hub

csc

FOSS4G used for STAC end-users

* 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

30



Scaling

31

Finnish Geospatial
Research and
Education Hub

2-3 weeks
at CSC
* Current problem: parallelizing to more than 5-10 cOPe

does not give any benefit
= Likely limited by 10, but also from local parallel disk?

eo
‘ gortti

Average of wall time
200

3

csc



Other STAC catalogs

* 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

32


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

