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Introduction:

Study Area: Jarva County, Estonia (LAU: EE0255) The scope of the current study is to monitor and
analyze peatland regions in Europe. Peatlands play a
significant role in environmental sustainability.
Restoration of these ecosystems is crucial due to their
unique characteristics, which contribute to the
preservation of this valuable ecosystem. Itis well
documented that peat can retain up to 20 times its
weight in water, moderating the flow of water through
the landscape and enhancing resilience to extreme
weather conditions'. Additionally, peatlands contribute
to improved water quality and reduced flood risk.

In addition, peatlands are also critical habitats for
O wildlife, they act as global carbon stores, and provide
services such as drinking water filtration, flood
prevention, and historical archives.
They are also utilized for grazing and recreational activities. Notably, peatlands are among
the most carbon-rich ecosystems on Earth, storing twice as much carbon as the world's
forests, underscoring theirimportance not only as ecological treasures but also as crucial
elements in global carbon management.
Furthermore, the protection and sustainable use of specific areas is increasingly aligned with
agricultural policy frameworks. In addition to the statutory management requirements,
farmers receiving CAP support must also comply with EU standards on Good Agricultural and
Environmental Condition (GAEC) of land. More specifically, GAEC 2 deals with the protection
of wetlands and peatlands in Europe?.

Objectives & Motivation:

This study focuses on northern countries and more specifically in Estonia, region abundant in
peatlands, integrating agricultural parcel data, soil characteristics, and peatland maps to
improve mapping accuracy. A key challenge is the limited and outdated nature of peatland
data, which lacks multi-temporal analysis.

To address this, this study explores the use of Earth Observation (EO) data, particularly satellite
imagery of Sentinel 1, as an effective solution for enhancing temporal monitoring of peatland
areas. EO data offer valuable insights into vegetation dynamics, soil moisture, and land cover
changes, which are crucial for accurate and timely peatland assessments.

Methodology:

The study incorporates the soil map of e ; .

Kmoch, A., et al. 20203, explicitly ' y ncs G5 prcls
isolating the peatland coverage of 4 ) y Pestnd corerse

Estonia. IACS (Integrated
Administration and Control System)
Data Sharing which tries to gather as
much information as possible on
agriculture in European Union have
been also used*. Thus, the agricultural
parcels (polygons) located in the
same area, describing the type of
crop were analyzed, as well. Finally,
satellite data, specifically Sentinel-1A,
Wide Swath Mode (IW) of Single Look
Complex (SLC) SAR data with dual
polarization (VV and VH), sensitive to
texture differences and moisture
levels, to enhance the understanding
of peatland dynamics, was
processed.

Regarding the agricultural parcels, they were overlaid with the peatland vector shapefile to
create three distinct datasets: A) agricultural parcels within peatland zones, B) agricultural
parcels outside of peatland zones, and C) pure peatland zones without including any
agricultural land. These three distinct datasets were integrated with satellite data to analyze
the signal characteristics of each zone separately.

For each polygon, whether it was a peatland or an agricultural parcel, and corresponding
overlapping satellite images, the mean value and standard deviation were calculated. This
data was used to generate graphs visualizing these values for both VV and VH polarizations
throughout the entire time series. Initially, separate graphs representing each polygon
(whetherit is a crop or peatland area) were generated. In addition, to aid in the
interpretation of the graphs, monthly meteorological data on precipitation for the study area
were added.
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Examples of scatterplots comparing agricultural parcels’ values to
average pure peatland zones
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Primary results:
= Current analysis > detecting peatland regions using dual-polarization Sentinel-1 SAR data (VV
and VH).

There was applied a Pearson correlation and amplitude threshold analysis which reveals a
potential methodology for identifying peatland-like behavior land areas.

Results: 572 out of 698 pure peatland polygons (~82%) were flagged as peatland-like, showing
the method could be quite effective in identifying genuine peatland regions. On the contrary,
only 10 out of 397 agricultural parcels within peatland zones (~2.5%) and 47 out of 1542
agricultural parcels outside peatlands (~3%) were flagged as peatland-like ones.

Significant contrast - a strict or low discriminative power of the approach. These findings support
a potential reliability of the methodology in detecting and differentiating actual peatlands from

non- peatland or agricultural areas, helping in developing monitoring tools in land-use and
climate mitigation studies
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Discussion:
Peatlands play a major role in supporting ecosystems, biodiversity, climate stabilization and soil
health. According to GAEC 2 (Good Agricultural and Environmental Condition), there is a strong
obligation to monitor these areas across Europe, especially in regions where peatlands have been
degraded. Earth Observation (EO), and particularly Sentinel-1 SAR data, offers a valuable solution
due toits ability to penetrate the clouds which is especially important in northern countries like
Estonia, where peatlands are dense and cloud coverage is frequent. This makes EO a highly useful
tool for peatland monitoring and policy implementation studies.
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Conclusions:
The methodology applied in this study proved effective for monitoring peatland areas, particularly
in detecting pure peatland zones. However, there are challenges regarding the delineation
between peatlands and agricultural areas. Cultivated peatlands, where crops are grown on peat
soils, often display spectral or texture characteristics similar to natural peatiands. This similarity
introduces challenges in automated classification, requiring further refinement to improve clarity
and accuracy. These outcomes highlight the need for a refined classification technique, possibly:
integrating additional information and statistical tools, to improve accuracy in distinguishing
peatland types.
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