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Elucidating potentials and challenges of 
Sentinel-2 and EnMAP for mapping urban areas

• Maps on different impervious, pervious and vegetation cover
types important for urban environmental research.

• Recent/forthcoming Earth observation missions Sentinel-2
and EnMAP create new opportunities for urban mapping.

• Sub-pixel fraction mapping of vegetation-impervious-soil
(VIS) cover types using real Sentinel-2 images, simulated
EnMAP data and Support Vector Regression.

• Validation of maps to reveal potentials and challenges of
Sentinel-2 and EnMAP for urban mapping.

Study area & data

• Sub-pixel mapping with Support Vector Regression.
• Model training with pixel-based reference land cover fractions.
• Validation based on urban block mean land cover fractions.

Image Date GSD No. bands

Sentinel-2 (10 m) 2015/08/23 10 m 4 (only 10 m bands)

Sentinel-2 (20 m) 2015/08/23 20 m 9 (10 & 20 m bands)

sim. EnMAP* 2009/08/20 30 m 111

All images processed to Level-2 reflectance products.
*111 band HyMap data spatially simulated to EnMAP characteristics.

Mapping approach

Sentinel-2 (10m) Sentinel-2 (20m) sim. EnMAP (30m)

S
en

tin
el

-2
 

(1
0m

)

VIS & extended VIS fraction maps
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• VIS and extended VIS components accurately mapped with
Sentinel-2 (20 m, 9 bands) and sim. EnMAP (30 m, 111
bands); Sentinel-2 (10 mm 4 bands) with reduced accuracies.

• Multi-sensor fusion promising to exploit the spatial and
spectral advantages of Sentinel-2 and EnMAP.

• Sentinel-2 and EnMAP promising Earth observation missions
to be used for urban mapping applications.

Findings

Sentinel-2 (10m) Sentinel-2 (20m) sim. EnMAP (30m)

Motivation
Objectives

This research is funded by the Belgian Federal Science Policy
(Belspo) as part of the UrbanEARS project (SR/00/307) within
the Research Programme for Earth Observation - Stereo III.
Findings contribute to the EnMAP Core Science Team activities
(FKZ 50EE0949) funded by the German Federal Ministry of
Economics and Technology (BMWi). The authors thank the
European Space Agency (ESA) for providing access to the
Sentinel-2 data, and K. Segl and C. Rogaß from the German
Research Centre (GFZ) for the EnMAP simulation.

• Berlin, Germany.
• Subset of the urban-gradient to capture a

variety of land cover and land use patterns.
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