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WorldDEM Neo

INTRODUCTION / CHALLENGE

Digital Elevation Models (DEM) represent a core dataset within the geospatial domain and the on-going
German TanDEM-X mission provides the solid basis for a truly global and consistent DEM coverage. The
WorldDEM (acquired 2010-2015) and its derivative Copernicus DEM successfully replaced SRTM
(acquired 02/2000) as the global radar-based elevation reference, though both DEMs required huge
manual efforts to achieve an error-free status. Editing both datasets consisted of semi-automated and
manual working steps and lasted for several years, i.e. a direct use of the fresh acquisition data was
delayed accordingly.

Another 10 years of TanDEM-X operations laid the foundation for a next generation of WorldDEM: the
WorldDEM Neo (4x better resolution & improved height accuracy). WorldDEM Neo will be the only global,
consistent and analysis-ready DEM reference of European origin until the mid 2030s. Accelerating
challenges such as global warming, urbanization and de-forestation call for up-to-date but also improved
core data sets to model and mitigate climate change impacts both on global and local levels.

The WorldDEM Neo has got the potential to provide a significant evolution of the current Copernicus
DEM with benefits for the Copernicus services in terms of modelling and orthorectification of current &
future acquisitions of satellite data (Sentinels & contributing missions) with ever increasing ground
resolution and a strong need to precise geolocation.

METHODS / PROCESS

RESULTS

CONCLUSION / OUTLOOK

The new WorldDEM Neo has been produced based on continued and systematic TanDEM-X
mission acquisitions on a global scale (2017-2020). The temporal footprint is 4-5 years more
up-to-date than the previous global standard WorldDEM and the resolution is 4-times better
(now 5 x 5 m² instead of 10 x 10 m², as used for the current most-detailed version of the
Copernicus DEM). The absolute, vertical accuracy of the WorldDEM Neo DSM has been
assessed on global scale with a linear error better than 1.4 meters for bare ground topography
(90% confidence level, based on ICESat-2 ATL08 terrain reference points).

The unique data quality and worldwide availability makes WorldDEM Neo the most robust layer
model for risk assessments & management and for investigating global phenomena. This allows for
better modelling of geo-biophysical parameters shortly after raw data acquisition, alongside other
space-based information data such as Sentinel imagery and the Copernicus Contributing Mission
data (CCM). Spatio-temporal analysis (time-series, data cubes) with a consistent sensor source on
global scale is now possible by combining WorldDEM Neo with the predecessor WorldDEM
(Copernicus DEM).
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WorldDEM Neo Digital Surface Model - Processing

The production process creates an error-free DSM dataset in a short timeframe. After data
transfer from DLR and database import at Airbus, the Change rawDEM 1 scenes are mosaicked.
The Change rawDEM mosaic represents unedited height information, i.e. a compensation of local
artefacts based on weighted DEM fusion has been developed. The fully automated delineation
and vertical levelling of hydrological features completes the DSM production process.

WorldDEM Neo Digital Terrain Model (Level 1) – Processing

For the automated WorldDEM Neo DTM Level 1 generation, DSM-based surface structures (non-
terrain structures) such as built-up areas, tall vegetation, as well as selected smaller surface
elements with a vertical component (e.g., power pylons, small groups of trees) are identified and
levelled down to approximate bare Earth elevation, while preserving terrain characteristics.

Answering three main user needs, the WorldDEM Neo Digital Surface Model (DSM; incl. objects on the ground such as buildings & vegetation) is now accompanied by an Digital Terrain Model (DTM;
with objects on the ground removed). Secondly, both datasets are based on fully automated, parameterizable and scalable production processes. The production processes for WorldDEM Neo DSM
and DTM (Level 1) are applied in a high-performance computing environment using Docker container. Thirdly, the production process is focusing on the most up-to-date input rawDEM scene (i.e.
single-date DEM).
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Parameter Value

Coverage Global, pole-to-pole

Availability Off-the-shelf

Pixel spacing 0.15 arcsec (~ 5 meters)

Delivery unit ¼ cell, 0.5°x0.5°

Projection Geographic Coordinates

CRS
Horizontal WGS84-G1150

Vertical EGM2008, MSL

Vertical Unit Meters

Abs. Vert.
Accuracy
90% linear error 

DSM 2 < 1.4m Bare ground regions

DTM L1* < 4.5m
Weighted combination of 
bare ground, urban and vegetated 
regions

Data type 32 Bit, floating

File format GeoTIFF

Quality Layer Available on-request

Radar Intensity Image Copernicus DEM (GLO-30, DSM) WorldDEM Neo DSM WorldDEM Neo DTM Level 1
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(acquired 2010-2015) (acquired January 08, 2019) (acquired January 08, 2019)

(acquired 2010-2015) (acquired March 04, 2019) (acquired March 04, 2019)

The German Space Agency (DLR) and Airbus Defence and Space GmbH have been pursuing the TanDEM-X programme since 2005, initially 
based on a Public-Private-Partnership agreement (PPP). Airbus Defence and Space thanks DLR for the continuous support.

1 Lachaise, M. & Schweisshelm, B. & Fritz, Thomas. (2020). THE NEW TANDEM-X CHANGE DEM: SPECIFICATIONS AND INTERFEROMETRIC 
PROCESSING. 10.5194/isprs-annals-IV-3-W2-2020-143-2020. 

2 Fahrland, E.: The future of Copernicus DEM & WorldDEM: statistical analysis of the WorldDEM Neo; Workshop on Land Product Validation 
and Evolution (LPVE) 2023, Frascati (ITA)
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