WET H=RIZONS

Project Number: GA101056848
Project Acronym: WET HORIZONS
Project title: Upgrading knowledge and solutions to fast-track
wetland restoration across Europe

Compiled observations on vegetation types
and water table depths within exemplar
catchments

February 2024 (v1)
September 2024 (v2)
April 2026 (v3)

A
— L
s B
— A
-

Funded by
the European Union




Compiled observations on vegetation types
and WTD within exemplar catchments

Technical References

Deliverable No. 1.4

Compiled observations on vegetation types
and water table depths within exemplar catchments

Deliverable title

Document type Data
Dissemination level PU
Work package 1
Task 1.3

Lead beneficiary James Hutton Institute

Contributing beneficiary(ies) All

Rebekka Artz

Due date of deliverable 30.04.2026 (Revised)

Actual submission date 29.04.2026

Reviewed by Lorenzo Pugliese; Shubiao Wu

1 PU = Public
PP = Restricted to other programme participants (including the Commission Services)
RE = Restricted to a group specified by the consortium (including the Commission Services)
CO = Confidential, only for members of the consortium (including the Commission Services)

Funded by
the European Union




Compiled observations on vegetation types
and WTD within exemplar catchments

Document history

“

V0.1 26.02.2024 First draft
VA1 05.03.2024 Submitted
V2 27.09.2024 Revised version
V3 24.04.2026 Second revision

Acronyms and abbreviations

Abbreviation | Description

QC Quality Control

EUNIS European Nature Information System

ICOS Integrated Carbon Observation System: ICOS
GIS Geographic Information System

WTD Water table depth

Funded by
the European Union 3




Compiled observations on vegetation types
and WTD within exemplar catchments

Disclaimer

Funded by the European Union. Views and opinions expressed are however those of
the author(s) only and do not necessarily reflect those of the European Union or
European Commission. Neither the European Union nor the granting authority can be
held responsible for them.

Funded by
the European Union 4




Compiled observations on vegetation types
and WTD within exemplar catchments

Executive Summary

For Deliverable 1.4 as part of Task 1.3 of the WetHorizons project, we aimed to collect as many datasets
as possible of water table depth dynamics and contemporary condition, for peatlands, floodplain mineral
wetlands and coastal wetlands. The dataset was intended to be used as a training and validation dataset
for the development of a model of water table dynamics and condition within WetHorizons D1.5 and
D1.6. Hence, the objective was to identify data series that were representative of both the geographical
span of the project exemplar catchments, and the variation in condition and water table dynamics that
could be found within these. A variety of methods to identify the existence of such data sources was
used, ranging from literature searches to web-based searches and via personal communications from
within the project team for some of the non-English language resources online. These datasets were
then processed to mean monthly values, harmonised and QC’ed to the standards required to enable

the modelling of water table dynamics in

Deliverable D1.4 has been successfully completed and a compiled, quality-controlled, dataset discrete
WTD observations and associated condition classifiers was first uploaded in February 2024 as an open
access resource to the WetHorizons Zenodo space (https://zenodo.org/communities/horizon-cl5-2021-
d1-01-08/ ) under DOI: 10.5281/zenodo.10726093. An updated version was uploaded in September
2024 as a result of additional observations having been located. This updated version was assigned a
new DOI (10.5281/zenodo.13768905). A third revision, to address review comments, located further

additional observations and was assigned a version 3 under DOI (10.5281/zenodo.19741356).

Hyperlinks to further datasets where the water table depth and condition data were already in the public
domain were also processed to monthly values for use in Task 1.3 and for the successful delivery of
D1.5 (Project month 18) and 1.6 (Project month 36), but not uploaded to Zenodo as the WetHorizons
project team is not responsible for such public source data. For the UK and German project catchments,
a reasonable number of data sources were obtained, and spatial coverage was promising for the
development and evaluation of a model. For the Dutch, and Finnish catchments, data sources were
relatively sparse. For project catchments where data coverage of water level data between 2014-2023
was extremely limited (Garonne) or non-existent (Danube), local experts were identified at an early
stage in the project with the ability to provide feedback on the likelihood that modelled spatio-temporal
water level outputs are robust. The dataset described here, and this document, was maintained and
updated, as required, for the duration of the development of the model until the deliverable D1.6 in
August 2025, and beyond that point until April 2026 for the final submission of the revised deliverable
D1.6. Unfortunately, the experts identified for catchments with low data coverage did not have capacity
to comment in the end, thus limiting the use case of this dataset for model training and validation for

southern European project catchments as well as non-peatland wetland types.
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1 Introduction

1.1 Project introduction

This task is a component of Wet Horizons, a Horizon Europe project that aims to provide a key starting
point from which to address the challenge of enhancing wetland restoration using a holistic approach. It
will boost crucial wetland knowledge and help us develop sound tools and approaches to fast-track

large-scale restoration action.

Despite the efforts of previous projects that have addressed wetlands restoration, there remain
important knowledge gaps due to a lack of wetland data availability and harmonisation of the existing
information. This project will improve the current data from pristine, drained and rewetted peatlands,
floodplains and coastal wetlands; model the effects of typical restoration measures under variable
conditions; and analyse the potential socioeconomic impacts of such measures. This will enable us to
choose the best pathways in wetland restoration, minimising trade-offs, including hotspot priority lists
where the ecological and biodiversity benefits are greatest with minimum investment. The Wet Horizons
project will also involve citizen science for data collection and will include the development of digital
tools for upscaling wetland restoration, including an app for the visualisation of wetland status and a
decision support system for policymakers. The results will be available through open-access repositories

to maximise their use and outreach.

1.2 Compiled observations on vegetation types and water
table depths within exemplar catchments

In Task 1.3 of the WetHorizons project, we aimed to collect as many datasets as possible of water
table depth dynamics and contemporary condition, for peatlands, floodplain mineral wetlands and
coastal wetlands. The dataset was intended to be used as a training and validation dataset for the
development of a model of water table dynamics and condition, and hence the objective was to
identify data series that were representative of both the geographical span of the project catchments,

and the variation in condition and water table dynamics that could be found within these.

2 Methodology

Identification of datasets available for each of the project catchment areas was performed by a
combination of reviewing the literature, searching online data repositories review and direct contact with
project participants, who requested additional information via their own local research networks. The
literature review used a search in Web of Science. Relevant articles were searched for according to the
following search terms, “water table AND wetland AND Europe". We also searched the zenodo database
for Open Data deposits, using the same search terms, but also more specifically for “water table AND
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floodplain”, “water table AND coastal AND wetland” and “water level AND wetland”. The search results
were briefly assessed for likely relevance by reading the abstract, and remaining publications were then
assessed in full. The publications were assessed to ascertain whether any water table time series were
included in the work that contained data since 2015. Publications that contained reference to those data
being publicly available were followed to download available data. In this initial phase of work, datasets
that were mentioned in the paper, but which have not been deposited anywhere, were flagged for follow-
up with the primary authors to negotiate if this data can be obtained. We also obtained further potential
datasets via direct contact with project partner organisations and attempted to generate further interest
via a social media call on LinkedIn. Data locations for any retrieved datasets were also checked visually
against the locations of the WetHorizons catchments and data likely to fall within the project boundaries
were prioritized. Data that were made available to the project or downloaded via public repositories were

further processed as follows:

For internal consistency, all site co-ordinates were converted to Latitude / Longitude in decimals, and
all water table units to metres. In order to minimise unnecessary data compilation, we excluded data
prior to 2015, to match the temporal window (2015 onwards) of the available Earth Observations in the
Sentinel-1 and Sentinel-2 archive. Additionally, we checked the data quality for each of the water table

time series visually to identify any implausible values, steps, or gaps in the data.

Mean monthly values were subsequently computed. The final step in the data preparation was to
exclude any monthly periods with completely missing data, months with fewer than 27 daily contributing
observations and/or where there were clearly visible data gaps in periods of high temporal variability,
and/or where there were implausible values or major step changes in the parent values. These QC

checks resulted in -9999 values in this dataset.

Information on site ecohydrological condition (whether in pristine/near natural, drained, or rewetted
state) was combined with information about any changed land use on e.g. former mire locations that
were eroded, cutover, afforested, or converted to grassland or cropland, was captured in a ‘condition’
attribute. The wetland type (raised bog, fen, blanket bog, mineral wetland) was captured as a further

attribute.

Additional ground observations on potential condition were extracted from the >60,000 EUNIS
(European Nature Information System) locations collected and compiled in Task 1.2. These were filtered
for the project catchment boundaries and the wetland extent as identified by the spatial data layers

produced for D1.1 and D1.2 of this project (for details, please refer to the relevant Deliverable reports).

3 Results

3.1 Data searches
The Web of Science search for water table data resulted in 63 search hits, which contained many
publications prior to 2015, and which would not contain data past this time point. Refining the search to

papers published after 2015 left 30 publications, which were scanned by reading the abstracts, after
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which 8 publications were discarded as they were either purely modelling studies or not wetlands. The
remaining 22 publications were read in detail. Only 7 of these publications made references to measured
ground observations of water table dynamics, the others were largely reconstructions of historic water
table depths based on testate amoebal community composition. Data deposits were only available for
one of these 7 published papers. This dataset was found to contain only summary data and no time
series and hence was not included further. One publication made reference to the ICOS site network,

and hence the potential sites within the project catchments across the available greenhouse gas

emissions network (http://www.europe-fluxdata.eu/home/sites-list) was assessed by GIS, locating all
European stations in the list with the project catchment boundaries. This assessment yielded 10
potential sites with data since 2015. Of these, data for 8 sites had already been made available to WP3.
Data for the remaining 2 potential sites are still awaiting permissions to use the data from the site owners
at the time of writing.

Initial searches on the Zenodo database yielded a total of 647 potential dataset entries. The vast majority
of these potential datasets were either not from studies located in Europe, collected prior to 2015, or did
not contain time series data at sub-monthly intervals. Only 6 studies met the inclusion criteria. Out of
these 6 studies, 2 datasets did not provide location information for the individual water level time series.
These were followed up with the primary author that had submitted these data to zenodo, and one of
the author teams responded with this additional information. Out of these remaining 5 studies, one study
only reported annual water level means, and another study only reported manual summer water level
measurements for a single year. These two studies were retained for future validation opportunities but
not processed further for the database compilation due to their limited value for model training. The data
series from the three remaining studies were also included. The social media campaign did not result in
locating any additional datasets on non-peatland wetland water table time series. Direct contact with our
project collaborators in each catchment area yielded a significant number of additional water table depth
(WTD) datasets.

A third round of Zenodo open data searches was conducted during January to April 2026, in order to try
and locate any further data from mineral wetlands given the strong under representation. A further 357
open datasets were located and assessed for water level or site condition data. Only three datasets
contained data related to water levels from European sites. One was found to be an experimental
dataset, and the other two were from wetland water bodies, i.e. water column depth in the water body,
rather than water table depth in the wetland. We did obtain an extra dataset via direct contact with the
Geological Survey of Denmark and Greenland containing observations from mostly peatlands, of which
many under agricultural use, and adjacent wetlands where the soil organic matter content did not meet
the national threshold for peat soil. As it could not be ascertained whether these would have been
floodplain fen wetlands or other mineral wetlands prior to conversion to e.g. grassland or agriculture,

these were filed as mineral wetlands.

At the time of the submission of this revised report, 444 distinct datasets from individual point locations
have been obtained, although the distribution of these is heavily biased towards either single

observations on eddy covariance monitoring sites or small clusters of automatic logger stations for water
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table dynamics (Figure 1). The 444 observations stem from 18 research or monitoring groups with
variable spatial coverage ranging from local (single site with single or multiple loggers) to regional. Table
1 breaks down the number of available datasets by country or origin. With the exception of the wider
area around the Scottish catchments, where a national peatland hydrological monitoring programme
exists, data coverage was very localised to either individual data loggers or a very small number of sites
with a cluster of water level loggers. Within each project catchment, generally only a few sources of data
could be identified. A major constraint is the predominance of water level datasets from peatlands; only
eight datasets could be readily identified from coastal or floodplain mineral wetlands, all of which fell
within the Scottish catchment. We have been notified of the existence of ten additional water level
datasets from the Netherlands, of which eight time series appear to be from coastal or floodplain
wetlands. At the time of writing of this report, the water level data have been received but there was
insufficient information in the accompanying files supplied on the wetland type and the site condition.
No WTD datasets could be identified for the Danube catchment, and only one site with a cluster of
loggers fell within the Garonne catchment. Data from the Danish catchment were concentrated largely
around the central portion of the project catchment. We are aware that a hydrological monitoring network
also exists in Finland, however the data do not appear to have been made public at this point (Materials

produced by the LIFE Hydrology project | Metsahallitus (metsa.fi). We also cross-referenced our

database  observations  with the  WetHorizons WP2  emission factor  database
(https://zenodo.org/records/12784232) in case that any further datasets may be obtained via this route.
Two additional datasets were found via this route, but the source data could not be obtained from the
original authors (the WP2 database only refers to site means). Other datasets referred to with single
annual mean values in the WP2 emission factor database, as well as other studies with similar summary
figures only as per our literature and zenodo database searches, have been archived and will be able
to serve as point validations at annual time steps of the eventual WTD model outputs at publication

stage.

Finally, we also archived links to published papers where datasets of water level time series predate the
2015 start of the Earth Observations archive. The information contained in these publications will be
used to provide a ‘sense-check’ on model output in such locations, alongside expert opinions that will
be sought for each project catchment modelled output. A particular focus for the expert opinion in the
model evaluation phase will be placed on the catchments with very low data coverage (Danube,
Garonne, Finland) and on coastal and floodplain wetlands, where the model has the highest potential
to generate lower quality outputs. For such expert evaluations, we have ensured that we have contacts
within the expert research and regional wetland management community in these catchments, via the
extensive network of contacts of the University of Greifswald partner. Figure 2 shows the locations of

sites with water level data across the catchments.

Funded by
the European Union 11



https://www.metsa.fi/projekti/hydrologia-life/hydrologia-life-hankkeen-tuottamia-aineistoja/
https://www.metsa.fi/projekti/hydrologia-life/hydrologia-life-hankkeen-tuottamia-aineistoja/

Compiled observations on vegetation types

and WTD within exemplar catchments

Table 1: Compiled WTD time series by catchment.

Figure 1: Compiled water table observations
(vellow circles) across the WetHorizons
catchments (blue outlines) and wider European
peatlands, floodplain mineral wetlands and coastal
wetlands. Background peatland and mineral
wetland extents are from data compiled in WP1 by
GMC.

Country (beyond project catchment)

Number of datasets

UK 296
Netherlands* 48
Poland 32
France 22
Denmark 80
Finland* 3(2)
Germany 8
Ireland 3

Czech Republic

1

Note: * for the catchment areas in the Netherlands, there was remaining uncertainty over the precise
location of the water level loggers. For one of the Finnish datasets, a QC issue was highlighted by the
data contributor. These datasets were therefore not included in the data upload but included here to
highlight that they formed part of the work involved in the compilation.
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Kistarsand

Leipzig

* GERMANY Dresden

Chemnitz
Dusseldorf ¥

Figure 2: Water table observations (symbols) across the WetHorizons catchments (blue outlines) and
wider European peatland area (dark shaded background, from Global Peatland Map v2) and finer
detail of wetland areas (pink shaded background, this project). Top left: Scottish catchment and part of
the wider Scottish observations network; Middle: Finnish catchments, Top right: Danish, Dutch and
German catchments; Bottom right: Garonne (France) catchment; Bottom left: Polish catchment.
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3.2 State of the compiled dataset
3.2.1 Data QC and metadata collection

All datasets were visually inspected for obvious errors first, such as implausible values, dropouts, or
spikes in the data. WTD quality flags as follows were used in the preparation of the final output file.
“YES” was used for visually inspected data series that showed no obvious gaps, steps, spikes, or other
odd observations and which were used as supplied. “GAPS” was used where some data gaps were
observed and realigned. “STEPS” was used if unusual steps in the time series were observed visually,
and hence it is advised to use these data with caution until these can be verified further by conversations
with the data originators. “CLIPPED” was used if the dataset contained any step change at the end or
start of the time series. As these are usually a feature of the long equilibration period of newly installed
equipment in peat, or potential data logged after removal of equipment from wells, these data were
removed as a precaution. If any such data are found to be legitimate entries in future, the deposited
dataset will be updated (with version control). Any flagged periods except “YES” were converted to -
9999 values. All datasets were aligned to daily averages because some data were available only as
daily values and others as sub-daily observations. All water table data were converted to common units
(metres) and checked that observations below ground level were expressed as negative values, and
values above ground water level (inundation) as positive values. All data were truncated to begin
01/01/2015 (where longer historical datasets were available) and cross-checked to ensure they were
aligned to consecutive dates (as some datasets had gaps in observations in the downloaded data).
Mean monthly values were subsequently computed. The final step in the data preparation was to
exclude any monthly periods with completely missing data, months with fewer than 27 daily contributing
observations and/or where there were clearly visible data gaps in periods of high temporal variability,
and/or where there were implausible values or major step changes in the parent values. These QC
checks resulted in -9999 values in this dataset. All data were stored as an output file called
WH_1_4_meanmonthly_v3.csv and included in the upload to the project Zenodo space. This file
contains 286 discrete WTD observations and associated condition classifiers. A further 158 datasets
where the water table depth and condition data were already in the public domain were also processed
to monthly values for use in Task 1.3 and for the successful delivery of D1.5 (M18) and 1.6 (M36), but
not uploaded to zenodo as the WetHorizons project team cannot guarantee future changes in these

public source data.

A metadata file was compiled which contains the following information: Site ID, Site Name, Country,
Latitude (decimal), Longitude (decimal), available data period (years, inclusive of incomplete years),
water level logging instrument, site type (condition class as per project classification, see Fig 3), wetland
type, data repository link (if published). This metadata file was included in the public upload to the project

Zenodo space as WH_D1_4 metadata_v3.csv.

Finally, a README file was prepared as a word document to accompany the data and metadata upload
to the project Zenodo space. This file contains the same information about the methodology used to

derive the product required to meet the deliverable as is detailed in this report.
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Wetland type

Wetland subtype

Vegetation condition class

Peatland

Blanket bog

Afforested

Eroded

Modified

Near natural

Rewetted

Rewetted

Coastal fen

Rewetted

Unknown fen subtype

Cropland

Drained

Grassland

Pristine

Rewetted

Rich (alkaline) fen

Semi-natural

Unknown peatland subtype

Afforested

Cropland

Grassland

Molinia-meadows

Near natural

Not known (low impact)

not supplied

Rewetted

Unknown

Percolation fen

Near natural (annually mown)

Rewetted

Rewetted (annually mown)

Raised bog

Afforested

Ditch

Drained

Drained

Raised bog

Rewetted

Riparian fen

Extensive grassland

Transition mire

Wet grassland

Mineral
wetland

Floodplain wetland

Grassland

Grassland (Backwater channel)

Grassland (Drainage ditch)

Mineral soil (below national threshold for
peat)

Near natural

Rich (alkaline) fen

Figure 3: Condition classifiers used for WetHorizons
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In addition, as this input dataset quite small for the purpose of modelling condition across fragmented
landscapes, an additional 5,803 EUNIS point locations were extracted from the European Vegetation
Archive dataset that was compiled by the University of Greifswald project team for Deliverables D1.1.
and D1.2. This dataset contains vegetation data from which additional point locations information on
site condition could be derived. We truncated the dataset that was compiled for D1.1 and D.12 to only
those points that were located in the project catchments. In addition, only data from observations post-
2010 were included to fit with the Sentinel-1 and 2 archive dates. This work was done in preparation
for the interim delivery of D1.5 (also Month 18, see separate Deliverable report) and ongoing work to
deliver the final model for D1.6 (Month 36).

3.2.2 Data repository
The compiled dataset and metadatabase at the original submission (v1) were originally deposited at
Zenodo, within the WetHorizons project space, under DOI: 10.5281/zenodo.10726093. The updated,
revised, versions (v2) have been deposited at Zenodo, within the WetHorizons project space, under
DOI: 10.5281/zenodo.13768905.

4 Discussion of difficulties obtaining data and
recommendations for use in modelling

The compilation of 444 water table dynamics datasets from across European wetlands and peatlands
was a major challenge in multiple ways. While at the preparation stage for this work, multiple partner
organisations indicated that data would be available across the majority of the project catchments, or
that they would have contacts with partner organisations that would hold monitoring data. In several
cases, it turned out that data could not be shared due to underlying data sharing issues (e.g. third party
data, data still being kept restricted until publication) or that the known contacts had moved on or did
not actually have access to data. In addition, there were multiple issues with data that were received,
for example missing or incorrect location data, missing metadata or implausible values. This significantly
impacted on the volume of data that could actually be processed, compared with the estimated volume
at the project proposal stage. Even additional effort, beyond what was originally anticipated, e.g.
LinkedIn calls for data, snowball requests for assistance via the project network contacts and/or sister
projects, largely failed to locate further data beyond some additional entries for Denmark (and Ireland,

which did not contain a project catchment but at least extended the data coverage westwards).

One particular issue was that data from peatlands or mineral wetlands became more and more sparse
outside of the central region of the European continent. This has the capacity to limit the validity of
models that utilise the database as deposited, as model outputs will likely be biased towards the wetland
types and conditions that occur in this central region of the European Union area. This potential bias
should be examined by future users of this dataset. In work within Wet Horizons, this issue was raised

in the preparation of the interim modelling (D1.5) and in revisions of the final modelling effort to model
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water table dynamics and condition across the project catchments (D1.6). Please refer to the D1.6 report

for WetHorizons for further information on how risks to the modelling success were limited.

5 Conclusion

Deliverable D1.4 has been successfully completed and a compiled, quality-controlled, dataset of
discrete mean monthly WTD observations and associated condition classifiers was made available as
an open access resource, as per grant agreement. Further datasets where the water table depth and
condition data were already in the public domain were also processed to monthly values for use in Task
1.3 and for the successful delivery of D1.5 (M18) and 1.6 (M36). The hyperlinks for such data already
in the public domain were provided in the metadata accompanying the public deposition of the dataset
collected in this work, however the mean monthly values associated with such datasets were not
uploaded to zenodo as these were third party data. While there are some spatial limitations, due to the
concentration of data in the central European Union area, and low representation of non-peatland
wetland data, it still represents a novel, and transformative, database of water table dynamics and

condition classifiers for modelling use.

Funded by
the European Union 17




