
INTRODUCTION: Peatlands cover only 3–4% of the World’s land area. Despite this minimal presence, 
peatlands are significant ecosystems, making their conservation and restoration critical for current and 
future generations. Indeed, peatlands play a crucial role in global environmental change processes, 
representing the most effective ecosystems for carbon storage. An increased recognition of the importance 
of these special habitats has encouraged the spread of monitoring and restoration studies through different 
approaches, from field surveys to laboratory analyses, and, ultimately, by remote sensing techniques. The 
present work illustrates the outcomes obtained during the WorldPeatland project, funded by ESA.

InSAR PRODUCTS: We produced ground displacement time series and mean velocity maps, to study the behaviour of the peatlands over time and to find possible correlations 
with available ground data such as water level, rainfall measurements, soil moisture, and other vegetation indexes obtained from optical satellite images. An in-depth 
investigation has been carried out testing different processing settings to understand the scattering mechanisms responsible for the SAR signal response and the measured 
deformation in such challenging areas. Ascending and descending data were combined to extract the vertical component of the motion.

MAIN FINDINGS:
• Natural peatlands in temperate regions are characterised by higher interferometric coherence since the vegetation is low, and the water table level is 

not constantly above the surface.
• Ground motion mapping in the boreal areas (e.g., Degero) is limited by snow cover that causes phase loss and discontinuity in the InSAR observations 
• Our results are in very good agreement with the data provided by the European Ground Motion Service (EGMS, egms.land.copernicus.eu)
• Interpreting the ground motion signals is still challenging, given the incompleteness of the spatial coverage and the complex physical and biological 

processes acting in peatland environments.
ONGOING WORK: 
• Extending back to 2017 the InSAR analyses
• Complete intercomparison with other satellite derived parameters: soil moisture, water levels, bio-geophysical parameters (e.g., LST, Albedo)  
• Including new Pilot Sites of the project: Saddleworth (England), Mer-Bleue & Riviere-du-Loup (Quebec), Kalimantan (Indonesia), Chautagne (France)
• Modelling InSAR ground motion measurements by considering a compacting and highly permeable soil

STUDY AREAS: Four peatlands have been 
studied: Hatfield and Moor-House, in England, 
Gnarrenburg, in Germany, and Degero, in 
Sweden. The first three belong to temperate 
climate regions; the fourth represents the boreal 
climate environment.  Two tropical peatlands have 
also been considered, Kampar in Indonesia, and in 
the Congo river basin (DRC). Unfortunately, the C-
band data from Sentinel-1 mission were 
unsuitable for obtaining ground motion data, 
because of the dense forest canopy overlying the 
peatlands.

In WorldPeatland various peatlands located in different Earth's climatic regions have been 
studied using remote sensing imageries combined with data directly acquired in the field. We 
show the results concerning the exploitation of multi-temporal Interferometric Synthetic 
Aperture Radar (InSAR) methods, i.e., through Enhanced Persistent Scatterers (E-PS) 
technique, applied to stacks of Sentinel-1 SAR data from 2021 to 2024.VISIT US!

Boreal peatland: UP ground motion component for the Degero site 
(Sweden)

Temperate peatland: UP ground motion component for the Gnarrenburg 
site (Germany)

Ground motion mapping in the 
Degero boreal peatland is quite 
problematic mainly because of 
snow cover during the winter 
season, which causes phase 
loss and discontinuity in the 
InSAR observations. Our results 
have been compared with the 
data provided by the European 
Ground Motion Service (EGMS) 
confirming the high-quality of 
the products. Examples of 
EGMS and E-PS displacement 
time series are shown for Moor-
House study area (see below).

Temperate peatland: UP ground motion component for the Moor-House site (England)

Temperate peatland: UP ground motion component for the Hatfield site (England)

At Gnarrenburg: Corner Reflector (CR) 
motion data were used for validation. 
Bedrock-fixed CRs and “floating” CRs were 
available. Fixed type shows more reliable 
measurements. CR point towards 
ascending orbit geometry.

Measurement 
points of CRs 
motions

Kampar

Congo Basin

Average velocity (mm/yr)

Field Measure E-PS

CR 02 -1,83 ± 8.4 -2.96 ± 2

CR 03 0,69 ± 4.2 -2.78 ± 2

CR 04 -5,33 ± 19.7 -2.37 ± 2

CRs mean velocities
have stronger standard 
deviations than E-PS 
mean velocities.

This area is completely covered by vegetation, but the density of measurement points is very high. We exploited 
some soil samples collected in the area and characterised by detailed information about the vegetation species 
[Marshall et al., 2024] .

Greater vegetative diversity, no heather, few
eriophores show very stable vertical
velocities, lower interferometric coherence,
and lower mu/sigma ratio values.

Subsidence, high coherence
and high stability of radar
amplitude in the presence of
heather (a) and eriophores (b).

(a)                                (b)  
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InSAR measurements were compared to rainfall and groundwater level data. Rainfall is the only 
water source of Hatfield moor. Ground movements correlate quite well with the water level 
changes. Apparently, the long term 
compaction of the peat soil is not 
recovered even if the water level 
increases again.
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