
1ESA UNCLASSIFIED - For ESA Official Use Only 1

Remote sensing methods to map the conditions 

of peatlands in North-East Germany

Lena Krupp, Leibniz Centre for Agricultural Landscape Research (ZALF)
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Peatlands – Climate-Critical Ecosystems

Greifswald Mire Centre (2022). Global Peatland Map 2.0. 

R
o

q
u

a
i
(2

0
0
8
)

H
u

g
h

 V
e
n

a
b

le
s 

(2
0
0
3
)

C
C
 B

Y
-S

A
 2

.0

Peatlands cover around 3-4% of the Earth’s surface but 

contain up to one third of the world’s soil carbon.
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Peatlands – Climate-Critical Ecosystems

Greifswald Mire Centre (2022). Global Peatland Map 2.0. 
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Degraded peatlands are responsible for ~4 % of the global 

anthropogenic emissions (UNEP 2022).
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Monitoring peatland conditions

Research Goals
Multi-sensor monitoring on 

different scales

CO2 source / sink

Evapotranspiration 
(ET)

Water 
table

Land
management

Soil
moisture

Anthropogenic 
effects

Biodiversity

Peatland monitoring embedded in the MoorgrünFE project

▪ Improving the monitoring of peatland

parameters with remote sensing that

influence their function as carbon

source/sinks.

▪ Integrating multiple remote sensing 

scales, from satellite to UAV based down 

to the field level

▪ Focus on hydrological conditions, the
plant species distribution and soil
organic carbon (SOC)
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Parameters monitored on multiple scales

11.7 m. Third-party

Water table dynamics Plant species distribution

Time Series of OPTRAM, VV and ET compared to measured Water

Table Depth (WTD)

Spectra of plant parts (flowers, leaves) of Sheperd‘s purse (Capsella 

bursa-pastoris) and Red dead-nettle (Lamium purpureum)

▪ Analysing measured water table dynamic in 

peatlands vs. Sentinel-1 backscatter, Sentinel-

2 moisture indicators like OPTRAM, and 

Landsat based Evapotranspiration (ET)
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▪ ML Classification of individual plants and 

communities based on images from a tripod-

mounted hyperspectral camera (VIS-NIR, <1 cm 

resolution
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Parameters monitored on multiple scales

Soil organic carbon (SOC) mapping
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▪ Calculated from bands and indices based on Sentinel-2 and a UAV-mounted hyperspectral 

camera (VIS-NIR, 20 cm resolution) using Machine Learning

▪ Soil samples for SOC ground truthing taken at several locations in North-East Germany
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Peatlands – Climate-Critical Ecosystems
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