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Cop4ALL-DE - Producing Consistent, High-Resolution Land Cover Data for Germany

Accurate information on land cover is essential for a wide range of
environmental applications — including spatial planning, soil sealing
assessments, climate modeling, and compliance with EU reporting
obligations. LB-DE was derived for the first time for the reference year
2023 using the Cop4ALL-DE method and was published in May 2025.

Project Structure

Under Germany’s federal “One for All” principle, the Technical
Operations Unit for Land Cover has been established, jointly managed
by:

* Federal Agency for Cartography and Geodesy (BKG)

* District Government of Cologne (Geobasis NRW)

Methodology: Cop4ALL-DE

The central product is the Land Cover Germany (LB-DE) dataset,
derived using the Cop4ALL-DE approach. This methodology builds on

the NRW-based Cop4ALL-NRW prototype (Sandmann et al., 2022) and
integrates the following data sources:

* Sentinel-2 multispectral satellite imagery
* Digital Orthophotos (DOP)
» ALKIS/ATKIS official geospatial data

* nDOM (normalized digital surface model)

Quality Assessment of Cop4ALL-DE

To ensure the reliability and robustness of the Cop4ALL-DE land cover
product, a multi-method evaluation strategy was implemented. The
goal was to systematically assess classification accuracy and identify
potential sources of uncertainty.

Use of LUCAS Points for Validation

The potential of the LUCAS (Land Use/Cover Area frame Survey)
dataset was investigated. As an independent, harmonized field survey
conducted across the EU, LUCAS points offer valuable reference data
for validating land cover classifications. However, findings showed that
only five land cover classes could be matched between the two
datasets (see table 1). Additionally, only 20103 surveyed points from
the LUCAS dataset could be used.

Cop4ALL-DE Landcover classification 2023
LUCAS class LB-DE class
Artificial land (A1*) Build up
Grassland Grass g
Check it out
Shrubland Shrub VB.DE i b
- IS NOW avalianie as
Woodland Wood WS |
aver
Water Waters y
Table 1: Match-up of LUCAS classes to corresponding LB-DE classes
On paper, the results of the validation trial using the LUCAS points look Key findings:
good, however, for a reliable validation additional steps are * LUCAS points are particularly useful for broad land cover
indispensable. categories (e.g., artificial surfaces, cropland, forest)
* Challenges remain in aligning temporal and spatial
LB-DE class Producer accuracy User accuracy resolutions between LUCAS data and satellite-derived
classifications
: 0 0 2.
Build up 96.3% 98.5% * Qverall classification accuracy was 91,2 %
Grass 75 6% 76.9% * High reliability in distinguishing artificial surfaces,
. . agricultural land, and forested areas
Shrub 85.3% 89.3% * Lower agreement in transitional or heterogeneous classes
Wood 91.1% 20.2% (e.g. mixed vegetation, shrubland)
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