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Land Cover Products

Enable:

 area estimation

* indicator generation

* reporting (national statistics, SDGs, environmental-economic accounting...)

Support:
« Environmental monitoring: deforestation, land degradation, biodiversity, habitat change

« Climate and carbon accounting: biomass, emissions, LULUCF reporting
« Agriculture and food systems: cropland extent, productivity assessments

* Risk and planning: urban expansion, disaster exposure, land management

A critical asset for monitoring our planet’s health
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Previous Generation: ESA WorldCover

First Global 10m Land Cover map from Sentinel-2 ,@w ESA WorldCover 10 m 2021 Cesa
and Sentinel-1 b~

Widely adopted and used for:

« Statistical assessment and benchmarking: global
validation studies, ...

« Area estimation and accounting: land cover
quantification workflows at country scale, ...

« Official statistics and policy workflows: SEEA-aligned
land-cover statistics by international organizations, ...

Limitations
« Demonstrative project: one shot (2020-2021)

« Limited temporal consistency — updated algorithm between
v100 (2020) and v200 (2021)
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LCFM: Next Generation Land Cover and Forestry Products

« Annual land cover maps at 10 m resolution for 2020-2026
= Consistent change mapping between years
= Continuation of the Copernicus Global Land Cover time series

* Innovative products
= 10 m Pan-tropical Tree Cover Density & Tree Cover Presence Change
= 10 m sub-annual land cover products, monthly Land Surface Categories

* Open-access datasets & training data

A dynamic land cover service supporting: Enhanced global environmental
monitoring and downstream applications
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Global Land Cover 2020, 10 m resolution (LCM-10

Tree cover

I Shrubland

Il Grassland

I Cropland
Herbaceous wetland
Mangroves

I Moss and lichen

I Bare/sparse vegetation
Built-up
Permanent water bodies

Il Snow and ice
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Pan-Tropical Tree Cover Density 2020, 10 m resolution (TCD-10)
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Classificetion J Input Data

LCM-10: Global Land Cover Map o s
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Technical Innovations

« ESA WorldCover evolution

* Updated methodology

= Training Dataset
* Pre-processing

= Classification algorithm: EvoNet
* Higher quality and accuracy

Land Cover Map
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Product Accuracy

Validation LCM-10 2020 V1 Raster product . Independent product validation
Code Class PA(%) | APA(%) | UA(%) | AUA (%) » Performed by IGNFI, independent
“ Tree cover 90.30 0.04 83.39 0.44 from the product developer (VITO)
20 | Shrubland 67.90 0.33 56.39 0.93 = Based on reference data fully
30 Grassland 64.53 0.14 82.44 0.46 independent from the training
40 | cropland 86.22 0.09 87.04 0.63 dataset
Herbaceous wetland 73.62 0.58 77.20 2.23 « Blind interpretation: reference
Mangroves 100.00 0.00 100.00 0.00 labels assigned without access to the
Moss and lichen 23 66 0.36 6134 188 LCM-10 classification
Bare /sparse vegetation 86.79 0.06 89.33 0.46 « Systematic global sampling,
Built-up 77.83 0.72 59 87 281 ensuring representativeness across
Permanent water bodies 92.23 0.09 89.13 1.12 blOmeS
Snow and ice 99.92 0.06 85.64 1.91 * Improved thematic accuracy:
Unclassifiable / / / / achieves an overall accuracy ~3.4
No data / / / / percentage points higher than ESA
Overall accuracy 80.10 £0.20 % WorldCover
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Cali (Colombia) — Sentinel-2




Cali (Colombia) — WorldCover v200
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Cali (Colombia) — LCM-10

B Tree cover
[ ] Shrubland
|| Grassland
[ ] Cropland
[ Herbaceous wetland

. [ Mangroves

[ | Moss and lichen

[ ] Bare/sparse vegetation
ne I Built-up

= [ Permanent water bodies
[ ] Snow and ice




Gran Chaco (Paraguay) — Sentinel-2




Gran Chaco (Paraguay) — LCM-10
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Sundarbans (India, Bangladesh) — Sentinel-2




Sundarbans (India, Bangladesh) — LCM-10
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Wadi As-Sirhan Basin (Saudi Arabia) — Sentinel-2
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Wadi As-Sirhan Basin (Saudi Arabia) — LCM-10
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Product Access

Default v

2 WORKSPACE

LCM Global 10m : =
Yearly V1 i .* =|*|(~

LAYERS:

L +Addto <> ¥

- CDSE
= Copernicus Browser
= S3 access for direct retrieval from the EODATA S3 bucket
= OData API for integration into workflows

ANALYSIS SERVICES ECOSYSTEM SUPPORT v ( LOGIN v |

Data Download
» Terrascope

n \/
I eWe r CloudFerro Public (open, free - can be extended) Data Access Services

Public (open, free)

= STAC collection:
https://stac.terrascope.be/collections/Icfm-lcm-10
us @;,&:S:-‘min%emce CLMSportfolio  Dataset catalogue ~ Dataviewer ~ Usecases

= STAC browser: [ [ | | |
https://stacbrowser.terrascope.be/collections/Icfm-lcm-10

Tree Cover Density 2020 (raster 10 m), pantropical, annual - version 1

Provides pantropical tree cover density as projective tree cover in percent per pixel at 10 m resolution
for the 2020 base year. The product belongs to the Copernicus Global Land Cover and Tropical Forest
Mapping and Monitoring Service (LCFM) and builds upon initiatives like the REDDCopernicus, EO4SD
Download Forest Monitoring and pan-European Vegetated Land Cover Characteristics. It advances tropical forest

e User documentation i s e s e
= https://land.copernicus.eu/
» https://documentation.dataspace.copernicus.eu/

Validation status

Validated. Report available under Technical documents.

Dataset citation

DOI: https://doi.org/10.2909/59cc02d6-ddfe-4820-83cb-345205eacec5
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https://viewer.terrascope.be/?layer=LCM_2020
https://viewer.terrascope.be/?layer=LCM_2020
https://stac.terrascope.be/collections/lcfm-lcm-10
https://stac.terrascope.be/collections/lcfm-lcm-10
https://stac.terrascope.be/collections/lcfm-lcm-10
https://stac.terrascope.be/collections/lcfm-lcm-10
https://stac.terrascope.be/collections/lcfm-lcm-10
https://stacbrowser.terrascope.be/collections/lcfm-lcm-10
https://stacbrowser.terrascope.be/collections/lcfm-lcm-10
https://stacbrowser.terrascope.be/collections/lcfm-lcm-10
https://stacbrowser.terrascope.be/collections/lcfm-lcm-10
https://stacbrowser.terrascope.be/collections/lcfm-lcm-10
https://land.copernicus.eu/
https://land.copernicus.eu/
https://documentation.dataspace.copernicus.eu/
https://documentation.dataspace.copernicus.eu/
https://dataspace.copernicus.eu/ecosystem/services/data-download
https://browser.dataspace.copernicus.eu/?zoom=8&lat=19.99999&lng=-102.41455&themeId=DEFAULT-THEME&visualizationUrl=U2FsdGVkX1%2BAVfPM1WLAoQsFVWrv21XcU8TMSeTt%2BOBCUSr5W2Bxw3sttJyQbLCN6l5iYSolU1rh9Q2yPzJzCmo3lj9ptaiV2GTYOmljyRZ5z3ht2wD1VNjazGAfAd6l&datasetId=828f6b20-8ffd-48f8-a1da-fefd271456db&fromTime=2020-01-01T00%3A00%3A00.000Z&toTime=2020-01-01T23%3A59%3A59.999Z&layerId=LCM10&demSource3D=%22MAPZEN%22&cloudCoverage=30&dateMode=SINGLE&clmsSelectedPath=Dynamic%20Land%20Cover&clmsSelectedCollection=828f6b20-8ffd-48f8-a1da-fefd271456db
https://land.copernicus.eu/en/products/global-dynamic-land-cover/tree-cover-density-2020-raster-10-m-pantropical-annual

Percentage of Land Cover

Land Cover Statics Extraction

Land cover distribution by COUNTRIES for BE, NL, LU, DE, FR, IT (LCM-10 2020)

NAME_ENGL https://Inkd.in/g6q9uPbS
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Python notebook for extracting land
cover statistics

Eurostat GISCO geometries: NUTS
regions (levels 0—3) or individual
countries

Processing: openEO on the
Terrascope backend

Corrects for projection bias: WGS 84
pixel area varies with latitude

Land Cover Type
m Tree Cover
Shrubland
Grassland
Cropland
mm Herbaceous Wetland
Mass Lichen
Bare Sparse Vegetation
m Built Up
mmm Permanent Water Bodies
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https://lnkd.in/g6q9uPbS

Land Cover Statics Extraction

Percentage of Land Cover

Land cover distribution by NUTS for BE (LCM-10 2020)
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Python notebook for extracting land
cover statistics

Eurostat GISCO geometries: NUTS
regions (levels 0—3) or individual
countries

Processing: openEO on the
Terrascope backend

Corrects for projection bias: WGS 84
pixel area varies with latitude

Land Cover Type
m Tree Cover
Shrubland
Grassland
Cropland
mm Herbaceous Wetland
Mass Lichen
Bare Sparse Vegetation
m Built Up
mmm Permanent Water Bodies
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https://lnkd.in/g6q9uPbS

Conclusions

 LCFM: new baseline for global land cover information

 Temporally consistent Land Cover timeseries and change products
* Free & open datasets and fully reproducible

* First products (2020) released last summer.

* Full 2020-2026 timeseries planned: 2020-2024 to be completed by end of
2025, following with 2025-2026 products in 2027
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