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1 Restoration goals

1.1 General description of the Dutch demo: characteristics and approach

The Netherlands are a densely populated country in the delta of the Rhine and the Meuse.
These rivers have deposited thick layers of sandy soils in the southern and eastern parts of
the country. Though these soils were once covered with extended forests, nowadays forests
are small, young and part of an intensively used agricultural landscape. Before 1900, forests
were almost absent on the sandy soils in the southern part of the country, as almost all
available land was used as part of an extensive agricultural system (Figure 1.1). This system
consisted of large areas of heathland on the nutrient poor soils, and more intensively used
lands on the slightly nutrient richer parts of the land. In order to improve crop growth on these
parts, sods were harvested from the heathlands, enriched with sheep manure and spread over
the fields. This resulted in a further degradation of the soil quality in the heathlands.

1850 Heathland

2022 Pine plantation Agricultural land (intensively used)
pH:3-4,5 pH: 5,5-7
Nutrients (N, P): low Nutrients (N, P): high
Minerals (Ca, K, Mg): low Minerals (Ca, K, Mg): high

Figure 1.1 Schematic overview of land use changes on sandy soils in the Netherlands between 1850 and
2022

At the onset of the twentieth century, artificial fertilizers became available and the need for
timber to support the corridors in the coal mines increased. This has led to an enormous
transition in the use of the Dutch landscape. Extensive parts of the former heathlands have
been planted with trees, merely Pinus sylvestris and Quercus robur, while other parts of the
heathlands, fields and grasslands were fertilised and limed and have become part of a more
and more intensified agricultural system. As a result, a diversification in soil quality between
the forests and arable fields has evolved (Figure 1.1). Pinus and Quercus forests have been
further acidified, due to atmospheric inputs, decomposition processes of acidifying litter of the
dominant tree species and the lack of input of base cations by ground water due to changes
in the hydrological system. This has led to leaching of minerals such as calcium, potassium
and magnesium, which has, together with an increased input of atmospheric nitrogen, led to
nutrient imbalances and deficiencies of base cations and phosphorous in the soil, affecting
the whole forest system. As a result, tree vitality is reduced and biodiversity is restricted to
species adapted to acidic conditions (see also paragraph 1.2.1)

On the contrary, the use of lime and artificial fertilisers in the agricultural lands, has caused an
extreme eutrophication and increase in base cations in these soils. Forestation as well as the
agricultural use have led to a dramatic loss of biodiversity.

Current challenges, especially climate change and the biodiversity crisis, demonstrate the
need for a better balanced use of the available Dutch land. The National Forest Strategy
3
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recognises this and aims 1. at the revitalisation' of Dutch pine forests and 2. the planting of
37,000 ha of new forest. Revitalisation of Dutch forests is executed in many different forest
types, but on sandy soils it is predominantly done in the pine and oak dominated forests on
former heathlands. Meanwhile, new forests are most likely to be planted on former agricultural
soils.

Within the framework of SUPERB, we address both revitalisation of existing forests and
development of new forests on former intensively used agricultural land. In pine forests,
revitalisation, we will ameliorate soil conditions, by increasing the availability of minerals to
trees and other organisms. This will improve forest vitality and ecological functioning within
the forest stand. By afforestation of former agricultural soils, we add new forested biotopes to
the forest landscape. Both measures will contribute to a better functioning of the forest
landscape (see paragraph 1.2.2 for detailed information).

Table 1 gives an overview of the restoration methods, in chapter 3 the methods will be
described.

Table 1.1 Overview of considered restoration measures

Method Existing pine forest on nutrient  New forest on intensified
poor heathland soils agricultural land
Introducing tree species with + +
rich and intermediate litter
Introducing poor litter species -
Hydrological improvement + +
Application of slow release + -
minerals (‘rock dust’)

1.1.1 General design

Forest restoration in the Netherlands is hampered by several factors, such as lack of financial
support and lack of available land for upscaling. Moreover, knowledge on the effectiveness of
innovative restoration methods is scarce; many forest managers are reluctant to use these
methods. Within the SUPERB-project, we follow two different approaches, both needed for
restoration and thereby overcoming the barriers for upscaling:

1.  We restore the forested landscape of Horst aan de Maas;
2. and will monitor the development of previously restored sites in order to gain specific
knowledge on innovative restoration methods

Both are explained in the paragraphs below.

1.1.1.1 Restoration of a forest landscape in Horst aan de Maas

We restore a forested landscape in Horst aan de Maas (Limburg). This landscape consists of
mosaic of forest and agricultural land.The forests in Horst aan de Maas have multiple owners:
the national forest service (Staatsbosbeheer) and the municipality of Horst aan de Maas own
considerable areas of forest (> 50 ha.). Private owners have forests ranging from 1-50 ha.
Together with the land owners we will restore 40-100 ha of forest. The actual measures will
be decided at the beginning of 2023, as this is dependent on the most urgent problems in the

' In this workplan, forest revitalisation is defined as enhancing the vitality and biodiversity of existing
forests.
4
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forest stands and the wishes of the forest owners. Moreover, we will consider efficiency of
methods in forest stands with many small forest owners.

As the development of this landscape involves many stakeholders, we focus on this site for
collecting data for WP2 and WP5. Chapter 2 will describe the approach on restoring Horst aan
de Maas in detail.

1.1.1.2 Monitoring the effects of revitalisation measures in previously restored forests

For upscaling these forest restoration approaches within the Netherlands, we need a more
specialised narrative than the general conclusions expected from SUPERB. Therefore, we
monitor the effects of relatively new revitalisation methods such as applying slow release
minerals and planting missing species with better decomposable litter (‘rich litter species’; see
Table 1.1 and section Error! Reference source not found.). As the forests develop slowly,
and the effects of these methods are not yet fully clear, we will monitor sites where these
methods have been introduced several years ago. These methods primarily aim at restoring
soil and tree growth conditions, but are hypohtesised to improve the forest ecosystem by
enhancing the food quality and availability.

Monitoring of the sites will be incorporated into the WP6 en WP7 monitoring. In addition, we
will monitor soil and plant chemistry, hydrology and biodiversity. We address this in paragraph
414

Sites: Maashorst, Kempen en Horst aan de Maas.

Results will be presented to local, regional and national stakeholders by excursions,
presentations and publications. We consider large forest owners, researchers, policy makers
and forest consultants as the main stakeholders for this part of the Dutch demo.
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Figure 1.2 Overview of the main locations. In red: existing forest, green: forest on former agricultural
soil.

1.2 Problems and restoration goals
1.2.1 Problems

The abiotic system supporting the forests has been degraded due to human induced
hydrological change (desiccation), acidification and nutrient imbalances (due to biomass
extraction and litter raking in the past, and more recent atmospheric inputs of H and N). In
response, the biotic part of the forest ecosystem is poor in functional groups, especially of soil
organisms, and lacks ancient forest species. Moreover, the forested landscape is fragmented,
often within an intensively managed agricultural landscape.

1.2.2 Restoration goals

In this demo area fragmented old scots pine plantations will be restored to more diverse
systems. We aim to restore the forest system, starting at improving soil conditions. Where
necessary, hydrological conditions will also be improved. Restoring the basic abiotic system
will benefit the biotic system, by increasing the vitality of trees and thereby the food supply to
herbivores.
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In addition to the restoration activities in existing forests, we see possibilities for planting new
forests on former agricultural land. As these forests will grow under less acidified conditions
(as farmers used to lime the soil in order to improve crop growth), these new forests will add
to a vital forest landscape, by adding better mineral conditions to forest species. We think that
this will improve the biodiversity; not only trees and plants will benefit, but especially forest
animals will be provided with an extended habitat with better food quality (better provision of
essential minerals). Thereby, the forest ecosystem will be restored at the landscape level.

Restoration goals

In 2030 the vitality of the existing restored forest will be improved, leading to reduced mortality
of trees, improved growth of tree species and an increased biodiversity compared to non-
treated forests. Moreover, new forest will be planted on former agricultural land (exact number
of hectares will be added in 2023).

In 2050, the presence of missing, late successional species as Tilia cordata and Corylus
avelana has substantially increased. As the litter of these species is decomposed more easily,
soil mineral status will be improved. Moreover, the addition of these species will provide
different food and habitats to animals, thereby increasing the biodiversity.

In terms of ecosystem services, this will improve CO,-sequestration, wood production, forest-
related biodiversity, water retention, ameliorated ground water quality (by reducing soil
acidification) and improve conditions for recreational use.
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2 Current situation

2.1 Horst aan de Maas

The 4318 ha project area is mainly consisting of forest, agricultural land and small villages. It
is a fragmented landscape. In the west, it neighbours to the Natura 2000 area Deurnsche Peel
& Mariapeel, and the river Meuse in the east (Figure 2.1). The area is located on an altitudinal
gradient (32 — 26 m within the project area, Figure 2.2), with the raised bogs being on the
highest part of the landscape. Several brook valleys cross the area, originally draining the
bogs and heathlands. The soil mainly consists of dry podzol soils (umbric podzol). Local,
umbric arenic gleysols, gleyic podzols and peaty soils are found (Figure 2.3). Forests are
predominantly located on the umbric podzols.

An extensive description of the forest landscape in Horst aan de Maas is added in Appendix
1 (in Dutch).

Figure 2.1 Project area Horst aan de Maas



SUPERB — Name of Demo WP
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Figure 2.2 Soil surface, ranging from 35 m NAP (red) to 20 m NAP (dark blue). NAP: Normaal
Amsterdams Peil, the Dutch reference system for terrestrial soil surface height.

Figure 2.3 soil map of the area. Pink: umbric podsol
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The age of the forest is given in Figure 2.4. Figure 2.5 gives an overview of the dominant tree
species: pine is the most common species, followed by oak (Q. robur) and birch.

1930 - 1955
1955 - 1970
1970 - 1985

Figure 2.4 Year of planting or germination of forests in Horst aan de Maas (in red). This information is
not available for all forests (in green). Most of these forests have been planted between 1880 and 1930.

10
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Figure 2.5 Dominant tree species

2.2 Selection of sites for restoration in Horst aan de Maas

In Horst aan de Maas, we aim to restore 40 — 100 ha. of forested landscape. The actual size
will depend on the measures that will be taken. Restoration measures will be determined in
close cooperation with the landowners. Site selection will be performed during summer 2022
— winter 2023).

In this process of site selection, a stepwise approach is followed:

1. Analysis of the Horst aan de Maas landscape, in order to determine possibilities for
restoration of different forest types (summer 2022). The results of this step are added
in appendix 1 (in Dutch). Attention has been given to water and soil conditions, present
forest type and forest vitaltity, historical conditions and to possibilities to reconnect
fragmentated forests.

2. Stakeholder input (27 September 2022): during the first co-creative workshop, the
stakeholders were asked:
11
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a. What functions/ecosystem services should prevail in the upcoming forest
restoration
b. Which possibilities and bottlenecks for forest restoration in Horst aan de Maas
exist, and could help/hamper restoration. We looked for issues on governance,
finance, ownership etc. as well as landscape possibilities/bottlenecks.
The outcome of this workshop is that restoration should predominantly aim at
increasing biodiversity in the forest landscape, but wood production (small scale),
recreation and water retention are also important. Areas for restoration are indicated
on maps (Figure 5.2)

Forest owners willing to participate: the forests of Horst aan de Maas have many
owners. We will investigate which owners would like to participate in the project and
what restoration measures they would prefer or agree on. We aim to include large
owners (e.g. municipality of Horst aan de Maas) as well as small private owners.

Mapping the possibilities for restoration. Based on the previous steps, we will map
possible sites for restoration.

Restoration measures: we will make an overview of possible restoration measures
for all sites. By doing this, we will be able to group sites with similar restoration
possibilities, enabling effective restoration.

Final selection This selection will be done based on:

a. location: Since the Dutch demo perspective in the SUPERB project focusses
on the restoration of the forest landscape of dry sandy soils, the majority of the
sites to be restored will be in pine plantations. However, forestation of former
agricultural land will also be included when it contributes to the ecological
functioning of the forest landscape (see also paragraph Error! Reference
source not found.).

b. Spatial context: Restoration will be more effective, when groups of
neighbouring forest owners with similar restoration possibilities are willing to
participate. This is crucial for performing hydrological measures that aim to
increase groundwater tables and for the addition of rock dust.

12
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3 Restoration activities and initial assessment

3.1 Description of restoration activities

Due to the fact that we will restore sites in close cooperation with the owners (see paragraph
2.2), we are not able to describe the activities in detail yet. At this moment, we foresee the
following restoration measures. As mentioned before, area and location will depend on the
site selection.

3.1.1 Introducing rich-litter species

In existing forests, on slightly richer-soil (e.g. sandy soils with loam layers in the rooting zone)
species as Tilia cordata, Acer pseudoplatanus and Corylus avellana, have the ability to bring
back important minerals as calcium, magnesium and potassium to the top soil layer.
Therefore, they are also known as ‘rich litter species’. As the leaves of these species are
decomposed much faster than leaf material from Pinus and Oak (‘poor litter species’), the
cycling of these minerals through the forest system will be improved compared to mineral
cycling in pine and oak forest stands. As a result, top soil acidification should be reversed.
Nutrient cycling under Betula pendula and Sorbus aucuparia is intermediate to the rich litter
species stands, but faster than in pine forest.

However, these rich litter species are often lacking in the forest, due to former forest
management. In young forests planted on agricultural soils, these species are able to retain
the minerals applied by farmers, and thereby slow down the acidification process. Thus, they
will be introduced in these forest, thereby adding new forest types to the forest landscape.

Introducing these species in pine and oak plantations is useful when minerals are still available
in deeper soil layers (but within the rooting zone). Desk research of soil maps in combination
with a field survey (soil sampling) will indicate such locations. Before planting in existing forest,
it might be necessary to create gaps in the existing forest by harvesting trees. These gaps will
be small (max 2 times tree length).

3.1.2 Introducing poor-litter species

Pinus sylvestris and Quercus robur are characteristic forest species of the Dutch sandy soils.
Therefore, they will be planted on former arable soils, but only in combination with species
with more nutrient-rich leaves in order to prevent acidifaction and nutrient leaching. However,
they will not be planted in existing forest, as we intend to diversify the forest composition.

3.1.3 Improving hydrological conditions

Hydrological conditions have been altered during the past century, in order to improve
conditions for agriculture, forestry and urbanisation. However, this has led to serious
dessication, reducing tree vitality and causing the risk of flooding downstream. Therefore, we
will fill up ditches where relevant and possible. This will raise ground water tables (better
moisture) and enrich the top soil with base cations.

3.1.4 Applying rock dust

As a result of acidification, sandy soils have been depleted of important minerals. When it is
not possible to bring them back to the top soil by restoring hydrological conditions or planting

13
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rich litter species, the depleted minerals will be brought back into the system by adding
powdered rocks.

This is done as a surface application to increase the pH and base saturation of the forest floor.
Rock dust is at two experimental sites also applied as a start-up application in combination
with the plating of young trees. Both applications are only executed in pine- and oak dominated
forests. Before the application of the rock dust, we will analyse the base saturation and
phosphorus concentration of the soil in order to determine the amount and type of rock dust
that will be applied. Soils will be restored to a base saturation of 25%.

3.1.5 New forest on former agricultural soils

Soils that have recently been used for agricultural purposes, have often been limed and
fertilised. Therefore, they have a better mineral and P-availability then the acidified forest soils.
Afforestation of these former arable land, provides growing conditions for other tree species,
thereby adding to a divers forest landscape. Planting will probably on a small scale,
presumably also in the form of hedgerows connecting forests. This improves the connections
between forests.

3.2 Initial assessment of restoration sites (where actual restoration takes
place)
3.2.1 Objectives

The purpose of the initial forest inventory is to describe the state of the forest trees (if desired
dead wood) and optionally herb layer and to be able to assess future effects (success and
failures) of the measures on the ecosystem biodiversity and functions. The observations are
conducted and recorded at plot scale, in a sample design laid out over the restored areas
involving several aspects of the stand structure.

The initial assessment includes measurements of the adult trees, saplings and seedlings (and
optionally ground vegetation inventory of non-tree species). These aspects are described in
these guidelines.

In case the restoration stand is located within the chronosequence stand, the forest inventory
information is retrieved from the WP6. However, for the restoration stands that are not inside
of the chronosequence stand, assessment of the initial forest state needs to be done.

3.2.2 Sampling design

The measurements are conducted at the sampling point (plot) scale. A regular sample design
of measurement plots is laid out depending on size of restoration site (Table 3.1).

14
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Table 3.1 The criteria table of number of plots established accordingly to the size of the restoration site.

Size of restoration site (ha) Number of plots

<1 ha
1-5ha

5-20ha
20-100 ha
100 — 1000 ha

Overall, the initial assessment is a simplified design of the chronosequence monitoring design.
It only has a central sampling point. In order to avoid biasing the location of the sampling points
(for example, by establishing them in the middle of a clearing, or seeking equidistance to trees
nearby), the location of the centre is randomly determined within the stand.

The random selection of plot positions is secured by walking a fixed number of steps in a fixed
direction from the stand border. This is a way to eliminate perception biases and tendencies
to position plot centres at a best spot, which could yield biased estimations of the total stand
density.

Concentric subplot design

Around each selected sampling point, concentric plots of different sizes are used to measure
the different components of forest structure, to ensure efficiency in the inventory effort (

Figure 3.1). Accordingly, characteristics that require larger effort are measured over smaller plots,
whereas larger plots are employed to record rarer events only. To quickly decide in the field

15
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which trees belong to each subplot type, you may simultaneously measure diameter at breast height
(dbh) and distance to plot centre. The different plot sizes (

Figure 3.1) are designed to be integer divisions of a hectare, to facilitate rapid in situ
assessment of within-stand variability. The different subplots involved are:

Large tree subplot Overstory subplot Sapling subplot Seedling subplot

P12(N)

Q

5.64 m P11(C) @2.82 m
P13 : : P14

(SW) (SE)

Figure 2. Field plot design for multilayered forest following a circular subplot design.

1. One large tree subplot (12.62 m radius) where only large adult trees (>27 cm dbh) will be
measured;

2. One overstory subplot (9.77 m radius) where all adult trees (> 7cm dbh) will be measured;

3. One sapling subplot (5.64 m radius) where the smaller trees (saplings) will be measured and
deadwood biomass will be assessed;

4. Four seedling subplots (2.82 m radius) where seedlings will be counted.

5. In addition, aground vegetation inventory of non-tree species will be done over 1-m quadrats
within seedling subplots.

Figure 3.1 Plot size to measure different components of forest structure.

In case bare land is afforested (stand after bark beetle calamity, or restoration focuses on
forest area expansion on former cropland), then only assessment of seedlings and sapling
subplots is established and recorded. In the subplots it is possible to make an additional

16
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assessment of herb layer and dead wood. In case of an existing stand in which group or
selective fellings are carried out in combination with introducing new tree species, then the
large tree to seedling plots are established.

3.2.3 Timing

Data can be collected during a short campaign, as well as in third year of the project. Since
the initial assessment is a singular measurements campaign, it is possible to combine it with
other field measurements (e.g. WP6 monitoring).

3.2.4 Measurements

General information

The recorded data are collected in the Excel spreadsheet provided. General information is
recorded under the tab ‘Stand’. The tab ‘Stand’ include information of country, stand, stand
size and number of plots for the initial assessment. Second tab ‘Plot’ include the GPS
coordinates, specifying in the comments which is the geographical system employed for them
(please, use ESPG codes for national systems). Optionally, we can record approximate terrain
slope and aspect in the site. Relevant observations on the plot environment and location can
also be recorded (e.g., proximity to roads or infrastructure, recent management interventions,
previous land use) in the field ‘Comments’. Additionally, we add approximate percentages of
coverage for each of the tree, shrub and the herbaceous layers, assessed visually and
expressed separately and not relatively to each other (their sum may therefore be higher than
100%). Tab ‘Species’ includes the species codes that are used across all demo areas. If
possible we provide suitable allometric models for the species in the demo area which can
make the best biomass predictions according to the local knowledge. There are additional
fields to add any relevant information concerning allometry: height or below ground biomass,
relevant references, etc.

Adult tree inventory (Large tree and overstory subplot)

17
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The tree inventory includes all the standing, living or optionally dead adult trees (dbh > 7 cm).
Intermediate-sized trees (dbh between 7 and 27 cm) are measured on a 9.77-m radius plot,
whereas large trees (dbh > 27 cm) are measured on a 12.62 m-radius plot (

Figure 3.1). In each case, the species and dbh of all the corresponding trees are recorded. If
decided to do the optional assessment of dead trees, when the species of dead trees cannot
be determined, it should be recorded whether these are hardwood or softwood species.

Tree heights is determined for few living trees (only 3 measurements for each of the dominant
species present) trying to approximately cover the full range of tree heights and giving
measurement of one small, median and one tall tree. Height measurements are conducted
either on the intermediate sized trees from the 9.77 m-radius plots, or on the large trees from
the 12.62 m-radius plots. It is however important that each height measurement is linked to a
dbh measurement, and thus recorded at the row corresponding to the same tree (the rest of
rows can be left empty for height measurement). If dead top broken trees are found within the
plot their decay class is recorded according.

Saplings inventory (Saplings subplot)
Trees with dbh < 7 cm are also measured individually and recorded, as long as they are higher

than 1.30 m (saplings). These trees are measured only when they are at a distance within
5.64 m from the plot centre, to limit the surveying effort needed for these smaller trees.
Individual tree codes for saplings are start the count from “101”, to aid their distraction from
the bigger trees and facilitate the combination of overstory and sapling layers. If the height
measurement of the smaller tree was taken from one of these saplings, add its corresponding
height here alongside its dbh.

Seedlings inventory (Seedlings subplots)

18
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For trees with height below 1.30 m measurement is based on counting each individual. The counting is
done over 4 different subplots of 2.82 m radius, which should be distributed according to

Figure 3.1. Using a telescopic pole, rapid counts of seedlings can be carried out around each
subplot centre. Record seedling counts per subplot grouped by species and height class. The
height classes only need to be determined approximately: below 20 cm (class 1), 20 — 80 cm
(class 2), or above 80 cm (class 3).

Optional additions to the initial assessment in the restoration stands

Richness of ground vegetation using iNaturalist (Central quadrats at seedling subplots)
Each species of non-tree vascular plants (herbs, ferns, shrubs) present in each if the 1-m
quadrats within each seedlings subplots are identified using the iNaturalist application. To be
included in this list, plants can originate either within the quadrat, or outside it, as long as some
part of them is present either directly on the quadrat floor, or on its vertical projection, up to a
height of 5 m.

Before going in the field requires:

e Download the iNaturalist app for iPhone or Android.

e Create an account using the app or the website (https://www.inaturalist.org/home )

e Transmit your user information to SUPERB Wageningen team by email (gert-
jan.nabuurs@wur.nl, sara.filipek@wur.nl, silke.jacobs@wur.nl, bas.lerink@wur.nl).
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Once in the field, you should follow the steps depicted in

Figure 3.1 for any species you observe in each quadrat and repeat the process for every
seeding subplot (i.e., 4 quadrats per plot). Use the Subplot codes to identify them as in Tables
in Initial_forest_assessment protocol. More information can be found on the web
(https://www.inaturalist.org/pages/getting%252Bstarted) or checking the tutorials of the
iNaturalist App (https://www.inaturalist.org/pages/video%252Btutorials ) where explanations
are given on how to add an observations using different devices or the website.

Lying deadwood (Saplings subplot)

For all lying deadwood pieces (diameter > 7 cm) found within the 5.64 m-radius saplings
subplot (Figure 3.1), the diameter at mid-length, total length, and decay class is recorded. For
pieces of deadwood intersecting the borderline, the criterion for inclusion is whether any part
of it within the 5.64 m distance of the plot centre as a diameter > 7 cm. It is recommended to
use a tree calliper for measuring lying deadwood diameter. The decay class is determined
according to the following categories: 1 —Sound (recently dead); 2 —Intermediate (partially
rotten); or 3 —rotten.

3.3 Costs assessment

Assessment of the costs will be performed in spring 2023, after sites and restoration measures
have been determined.

The costs of restoration consist of direct cost of various restoration activities that will take
place in restored sites. The direct costs will be divided into several categories such as site
preparation (e.g. soil preparation - ploughing, topsoil removal), materials (e.g. wooden polls
for fences, fence net), plants (e.g. cost of seeds, seedlings, saplings) and labor costs (e.g.
person costs for soil preparation, planting, installing fences, maintenance like weeding).

Following cost assessment excludes overhead, opportunity costs, buying land.

20


https://www.inaturalist.org/pages/video%252Btutorials

SUPERB — Name of Demo WP *

Table 3.2 Overview of the direct restoration costs for X site. Table will be filled in spring 2023, when
sites and measures will have been selected

Cost category 2023 2024 2025

Site preparation
Materials

Plants
Labor
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4 Monitoring

4.1 Site and stand selection for Monitoring, Reporting and Verification of

Biodiversity and Ecosystem Services in chronosequence

The monitoring proposed set up for WP6 is not applicable to the Dutch demo case, as we lack
old reference forest and this method of restoration has been developed quite recently.
Therefore, we will focus on forest development during the early stages of rehabilitation (see
paragraph 1.1.1.2 and Error! Reference source not found.). This alternative set up has been
chosen in cooperation with WP6.

4.1.1 Sampling design

Due to the fact that the Dutch forests on sandy soils are quite young, old, well developed
reference sites do not exist, and hence well-developed chronosequences cannot be found.
Therefore, we have changed the experimental design; this has been done in close
contact/consultation with the researchers of WP6. Instead of a chronosequence, we designed
an experimental set up consisting of restoration classes, which differ in degradation and
restoration (Table 4.1). References for mature rich litter forests on forest soils are not present
in the Netherlands; in the Maashorst-site, we have added a Prunus serotina stand in order to
mimic the soil conditions under a rich litter forest.

Table 4.1 overview of restoration classes used in monitoring of the Dutch demo.

Restoration

Explanation
class

acidic pine forests: these are considered to be the most degraded state

Recently restored degraded forest on forest soils: forests are restored by
planting rich litter species in acidic pine forest

Pine or oak forest planted on former agricultural soil

Rich litter species in pine forest (e.g. Prunus serotina)

Rich litter species planted on former agricultural soil

Measurements (vegetation, soil (KU Leuven)) will be carried out in all restoration classes in
three locations (Maashorst, Kempen and Horst aan de Maas). All sites are on sandy soils
(umbric podzol or gleyic podzol). The locations will serve as replicates, thus enabling a a
comparison between the restoration classes.

4.1.2 Description of the restoration sequence

Table 4.2 gives an overview of the plots that are part of the design; exact locations are given
in GIS-files (shape file).
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Table 4.2 Overview of sites. Comparisons will be made for each location between rich and poor litter
species on forest and agricultural soil

location Restoration  soil type history litter type age site description
class
Maashorst_1 0 Haarpodzol, coarse forest poor <30 degraded Pine forest
zand
Maashorst_2 1 Umbric podzol, coarse forest rich, recently <30 Pine plantation, under planted
zand restored with rich litter
Maashorst_3 1 Umbric podzol, coarse forest rich, recently <30 Pine plantation, under planted
zand restored with rich litter
Maashorst_4 2 Umbric podzol, fine agricult | poor <30 oak forest
sand ural
Maashorst_5 3 Umbric podzol, coarse forest rich 30-70 Prunus serotina
zand
Maashorst_6 4 Gleyic podzol, coarse agricult | rich 30-70 mixed species, Frax exc, Que
sand ural rob
Kempen_1 0 Umbric podzol, fine forest poor <30 degraded forest, pine,
sand
Kempen_2 1 Umbric podzol, fine forest rich, recently <30 Pine plantation, planted with
sand restored rich litter
Kempen_3 1 Umbric podzol, fine forest rich, recently Pine plantation, planted with
sand restored rich litter
Kempen_4 2 Gleyic podzol, fine sand | agricult | poor <30 pine
ural
Kempen_5 3 Soil type 2 forest or older forest rich spec rich
Kempen_6 4 Gleyic podzol, fine sand | agricult | rich <30 Betula
ural
Location soil type history | litter type age site description
Horst aan de 0 Gleyic podzol, fine sand | forest poor degraded pine forest
Maas_1
Horst aan de 1 Soil type 3 forest rich, recently pine, recent underplanted
\EEIWA restored
Horst aan de 2 Gleyic podzol, fine sand | agricult | poor <30 pine on agricultural soil
Maas_3 ural
Horst aan de 2 Gleyic podzol, fine sand | agricult | intermediate | <30 oak - betula
Maas_4 ural
Horst aan de 3 Soil type 3 agricult
Maas_5 ural
Horst aan de 4 velldpodzol, loamy fine | agricult | rich <30 Carpinium forest
\EENS) sand ural

23



SUPERB — Name of Demo WP

4.1.3 Description of monitoring measures

We will follow the monitoring guidelines provided by Task WP 6.3, regular sites.

Plot based forest inventory:

Over the three forthcoming years, regular plot-based inventory of trees is conducted once in
several inventory plot for evaluation of the success of natural regeneration. It includes
identifying causes of tree mortality, and assessment of biodiversity. For ground vegetation, we
mainly follow the ICP Forest guidelines (Canullo et al. 2011), which in short means that herb
layer species richness and abundance is assessed. Temporal replicates are not needed for
regular forest inventory work, so the data are acquired during a short campaign. It would be
desirable to also survey tree-related microhabitats as indicators for the potential presence of
certain taxa of forest-dwelling species. This survey, which follows a catalogue developed by
Kraus et al. (2016), is an optional component. In addition, data on non-tree species are
collected using iNaturalist app, to compare the benefit from citizen science approaches in
ecosystem regeneration projects. See protocol below for more information.

Soil carbon and soil biological activity

In all inventory plots a single assessment of soil carbon and soil biological activity/diversity
takes place in the first two years of the project (see Table 4.3 Planning of the monitoringError!
Reference source not found.). For this purpose, the KU Leuven team is carrying out the soil
sampling.

4.1.4 Additional monitoring work

In addition to the regular monitoring, we will measure soil and leaf chemistry and insect
diversity in the sites shown in

Table 4.2. The purpose is to get information on the relationship between trees species and
biodiversity through the improvement of foraging resources. The reasoning behind the
monitoring is the following:

1. Tree species affect the litter quality, which effects the chemical soil composition ->
therefore we measure the chemical composition of the top soil (NO3, NH4, Ca, Mg, K,
Na, PO43-,C, etc.) in addition to the biological soil component that will be measured in
WP6.

2. Soil chemical composition influences the uptake of nutrients and hence the nutritional
value of the leaves. Therefore, we will measure the chemical composition of the leaves of
the dominant species of each plot.

3. The nutritional value will have an effect on the herbivorous species. We will measure
biodiversity of the insect community. We hope to use similar collection and analysing
methods as applied in the extensive monitoring in WP6 (still under negotiation). However,
we will only collect samples once or twice during summer, due to budget restrictions.

All monitoring will take place during summer 2023; samples will be collected at each within a
few weeks in order to make reliable comparisons between sites and provide a good insight in
the processes described.

We hope to include an inventory of tree microhabitats. This is however dependent on the
availability of a student who can perform this part of the project.
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The results of this additional monitoring will be reported in 2024, focussing on the question
how this way of restoration will influence soil and forest processes and composition

4.1.5 Planning of monitoring

Table 4.3 Planning of the monitoring

| 2023
Type of Method J | F M A M J[J A S (0] N D
monitoring
regular Regular tree
inventory
regular Tree Related

Microhabitats

regular Soil sampling for
carbon and
biological activity

additional Chemical
composition of the
soil

additional Chemical
composition of the
leaves

additional Insects (malaise
traps)
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5 Stakeholders

Throughout the course of the SUPERB project the demo leaders are guided and supported
by Prospex Institute (Pl, leader of WP2) in their work on stakeholder engagement.
The following activities are at the centre of this guidance and support:

e Stakeholder mapping at the demo level
e Serie of at least 3 co-creative Stakeholder Workshops
e Co-development and implementation of a stakeholder engagement strategy

The coordination of requests for stakeholder input from the demos:

1. Stakeholder mapping at the demo level

In March and April 2022, we have carried out an initial mapping of our stakeholders, with
stakeholders defined as all those actors (groups and individuals) who may affect or be affected
by the restoration work in each demo. We have applied the Prospex-CQl methodology and
collected the stakeholders’ information and contact details in the QUIP database set up by PI
(allowing for GDPR-related exceptions).

2. A series of at least 3 co-creative stakeholder workshops in each demo

Throughout the project time (2022-2025) demo leaders will organise and facilitate at least the
following 3 co-creative workshops for the full range of their diverse stakeholders:

e The vision and design workshop on the 27" of September 2022, in which the demo
leaders with representatives set of stakeholders inform and co-decide on demo’s
restoration vision, goals and workplans.

e The implementation workshop in January 2024, in which the demo leaders consult
representative set of stakeholders on the current project implementation and will
engage them to inform and co-decide on the further implementation.

e The review and upscaling workshop in May 2025, in which the demo leaders will
engage representatives set of stakeholders on evaluating the demo restoration
results achieved and on devising an approach to upscaling.

Prospex Institute guides and supports the demo leaders in the design and organisation of
the workshops. The participants to the workshops are invited based on the stakeholder
mapping conducted in the demo. Employing the Prospex-CQIl methodology, the demo
leaders aim to fulfil the quota recommended by Pl for each of the stakeholder (sub-)
categories.

The demo leaders report on each of the stakeholder workshops to SUPERB and to the
participating stakeholders, also on how the stakeholder input is used in the restoration
process. The demo make sure that the input at each stage is effectively incorporated into the
decision-making on the latter. Pl supports and monitors the demo leaders on this point.

The demo leaders are strongly encouraged to organise further stakeholder events besides
the three workshops listed above. PI, the demos and leaders of WP7 collaborate on
conceptualising additional stakeholder workshops and events as part of developing the
demo-specific stakeholder engagement strategies.

3. The co-development and implementation of a stakeholder engagement strategy for each
demo
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In August-September 2022 the demo leaders, Pl and WP7 collaborated on drafting the first
version of the demo-specific stakeholder engagement strategies. These strategies explain the
ways in which the demo engaged full range of diverse stakeholders and especially beyond the
three stakeholder workshops over the course of the project. The strategies are based on inter
alia the following input:

e An analysis of the pool of stakeholders emerging from the stakeholder mapping

e |Initial insights from the online mapping through direct stakeholder interaction online
(Task 2.2, led by WP2 partner Kings College London and WP2 co-lead EFI).

e Any relevant insights from the SUPERB Hackathon (a co-creative laboratory for all
SUPERB partners that took place on 9-11 March 2022 with the aim of identifying
common challenges to success in the demos and devising approaches for solutions).

e The outcomes of the 1%t stakeholder workshop (on vision and design) to be inserted
in this workplan, and how it has affected the design or implementation

e Close dialogue between the demo leaders and Pl on demo-specific stakeholder
engagement needs

The demo-specific stakeholder engagement strategies will be finalised by Pl in May 2023.
Throughout the course of the project Pl guides, supports, and monitors the demo leaders in
the implementation of the strategies, and will collaborate on their revision whenever such is
considered desirable and/or necessary.

5.1 Upcoming stakeholder activities

We will organise the following workshops and excursions :
- 12 November 2022: field visit in Horst aan de Maas. We will invite the stakeholders
that attended the first co-creative workshop, local nature groups and private owners.

- Conversations with land owners who participate in the actual restoration on their
wishes for restoration.

- Second co-creative workshop: intended to be held in June 2023. We present the
restoration plans in detail to the attendants of the first co-creative workshop. The aim
of this workshop is to get feedback on the plans and create support for implementation

- Third co-creative workshop

Reporting on the results of the additional monitoring: input on a conference or in a journal. The
target group for this are forest managers and forest researchers.

5.2 Reflection of 15! stakeholder workshop

The first co-creative workshop was held on 27 September 2022. 20 people attended the
workshop; among them policy makers (both province of Limburg and the municipality of Horst
aan de Maas), forest owners (large owners (represented by the national state forest) and
municipality), as well as private owners of small forests), hunters, forest workers and
consultants. Representatives of the water board, farmers, local residents and recreational
entrepreneurs also attended the workshop.
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Figure 5.1 impression of the workshop held on 27 September 2022

Attendants mentioned that forest vitality, biodiversity and recreational opportunities of the
forests as most important factors. Wood production was less mentioned. However, they
concluded that the forests of Horst aan de Maas are deteriorated: biodiversity is declining as
a result of acidification, desiccation and nitrogen enrichment. This despite recent
management, that aimed to enhance the variety in horizontal and vertical structure. Alien,
invasive species, as Quercus rubra and Prunus serotina also threaten biodiversity. Other
pressures mentioned are recreational use and the abrupt borders between forest and
agricultural land.

Forest restoration can be helped by involvement of stakeholders, especially of the private
owners of small forest parcels (the ownership is rather scattered). New ways of financing forest
management are needed. The creation of buffers and gradients between forest and other
functions are needed; on the other hand, the forest itself may function as a buffer to create
silence in Kronenberg, a small village near the recreational park Toverland.

After the break, the attendants were asked to draw possibilities for restoration on a map (in
three groups). An example of the outcome of one of the groups is presented in Figure 5.2.

The results of the workshop will be included in the forest restoration as is indicated in
paragraph 2.2 and chapter 3.

Various stakeholders offered a contribution to the SUPERB project, varying from land for
forestation to knowledge. On the other hand, stakeholders mentioned that they hope to gain
extra knowledge from the project (e.g. on the application of rock dust).

28



SUPERB — Name of Demo WP

Overall, the workshop was positively judged.

Figure 5.2 example of the outcome of possibilities for forest restoration.

5.3 Restoration goals based on stakeholder workshop

From the first stakeholder workshop, only 3 surveys were received that could be used to
identify preferences regarding restoration goals. Out of these results, the most relevant
ecosystem services for stakeholders appear to be (1) Climate regulation; (2) Water regulation
and supply; and (3) Food production, among others (Figure 5.3).
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Figure 5.3 Ecosystem services that the restored forests should provide according to stakeholders. In
the surveys, they were provided a list of generic ecosystem services, from which they were asked to
select the 5 most important. The vertical axis indicates the frequency upon which a certain ecosystem
service was considered relevant. Only ecosystem services with at least one selection are displayed.

The target ecosystems are described as structurally diverse forests, embedded in an also
structurally diverse landscape. These forests should be composed by a diverse set of native
tree species. Accordingly, monocultures are regarded as incompatible with the view of the
forests to restore and the expected ecosystem services. In general, measures aiming at (1)
increasing tree species richness, (2) increasing functional diversity, (3) increasing structural
diversity, and (4) improving soil structure are seen as adequate for making local forests more
adaptive to global change.
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6 Planning

An overview of the activities is presented in Table 6.1.

Table 6.1 planning Dutch demo

Action 2022 2023 2024 2025

Planning and preparing
restoration Horst aan
de Maas

landscape analysis

stakeholder input

consulting owners

restoration plan

permits etc

contracting
subcontracters

ordering plant material

if if
Restoration need | need
ed ed
Monitoring sgr—
vival

Stakeholders

workshop 1

excursion

workshop 2 -

workshop 3

presentations of
effectiveness

restoration measures
(additional monitoring)
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7 Photos of initial situation
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8 Annex

8.1 Horst aan de Maas (in Dutch)

This chapter analyses the forested landscape in Horst aan de Maas. Recently, the project
area has been enlarged (to the west), due to developments in national governance on the
dimishment of nitrogen deposition near Natura 2000 areas. However, this has not yet been
included in detail in the following landscape analysis.

SUPERB Horst aan de Maas | Verkennende LESA

CONCEPT
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Bosgroep Zuid Nederland
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1. Introductie

In de afgelopen jaren heeft de Europese Unie zich politiek sterker ingezet voor natuur, bossen
en biodiversiteit. Dit heeft geresulteerd in de 2019 European Green Deal, de 2020 EU
Biodiversity Strategy en de 2030 EU Forest Strategy. Om de doelen uit deze Europese
ambities te halen is echter nog een grootschalige verandering nodig op veel plaatsen in de
EU. Dit is waarom het SUPERB project in het leven is geroepen. SUPERB staat voor
“Systemic solutions for upscaling of urgent ecosystem restoration for forest-related
biodiversity and ecosystem services”. Het gaat hier dus over oplossingen waarmee op grotere
schaal snel bosecosystemen hersteld kunnen worden om de bos-gerelateerde biodiversiteit
en alle ecosysteemdiensten die bossen leveren (waterzuivering, koolstofvastlegging etc.) te
bevorderen. Hiervoor zijn demosites geselecteerd, waarvan dit projectgebied in Horst aan de
Maas er een van is. Hier in Nederland spelen specifieke problemen die met bosherstel kunnen
worden aangepakt: verzuring van de bosbodem, toenemende kans op droogte en hittegolven
en ontoereikende waterkwaliteit in veel opperviaktewateren (KRW). Door in het
landschappelijke systeem in te grijpen kunnen deze problemen verminderd worden. Bossen
in beekdalen zijn bijvoorbeeld erg geschikt om de waterkwaliteit te verbeteren en tegelijk de
sponswerking van het landschap te bevorderen, wat een van de wapens tegen droogte is.
Boomsoorten kunnen ook een grote rol spelen in het aanpakken van deze problemen;
rijkstrooiselsoorten kunnen op de juiste plaatsen de verzuring van de bosbodem aanpakken.

Om te bepalen waar welk type bosontwikkeling of -herstel in het landschap plaats kan vinden
is het van essentieel belang dat het functioneren van het landschappelijk systeem in beeld
wordt gebracht. Dit brengt de kansen en de knelpunten naar boven die belangrijk zijn bij het
vormen van een strategie.

Om inzicht te krijgen in hoe het natuurlijke systeem in het projectgebied functioneert wordt
daarom een landschapsecologische systeemanalyse (LESA) uitgevoerd. Een LESA is een
patroonanalyse die inzicht geeft in de ecologisch relevante sturende factoren in een gebied.
Hierbij wordt gekeken naar onder andere bodemopbouw, gebiedshistorie, hydrologie en
vegetatie. Door de invloeden van al deze factoren samen te nemen helpt de LESA met het
bepalen van de mogelijkheden tot natuurherstel en ontwikkeling. Voor dit project beslaat het
gebied waarover de LESA wordt uitgevoerd ongeveer 3,2 km? (figuur 1). Op deze schaal wordt
een algemene LESA uitgevoerd die kansrijke gebieden voor bosherstel naar boven brengt en
schetst wat de brede mogelijkheden in deze gebieden zijn. Aan de hand van dit onderzoek
kan gebiedsgericht worden gekeken naar zeer concrete ingrepen die het boslandschap
kunnen herstellen en ontwikkelen.
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Figuur 1: Projectgebied

2. Gebiedshistorie

Het projectgebied voor SUPERB ligt op de rand van het ‘oude’ en het ‘nieuwe’ bouwland. Het
gebied is eeuwenlang de grensstreek geweest tussen de woeste peel en de bouwlanden
rondom Sevenum, Kronenberg en Meterik zoals te zien op de kaart uit 1860. Hier zijn al een
aantal wegen en sloten te zien die in west-oost richting door het gebied lopen. Deze werden
waarschijnlijk gebruikt voor het verzamelen van grondstoffen, het transporteren van vee en
het ontwateren van de peelmoerassen. De kaart van 1900 laat goed zien hoe er een begin
werd gemaakt met het ontwateren van natte gebieden in de peel via verschillende gegraven
sloten zoals de Peelloop, Wertemerloop, Schorfvenloop in het projectgebied. Ook is duidelijk
te zien hoe de heideontginningen op gang kwamen, waarbij de stuifzanden en droge heides
aan de oostgrens van de peel langzaam bebost werden. Rond 1940 waren de ontginningen
zo ver gevorderd dat eigenlijk het hele gedeelte wat nu projectgebied is, ontgonnen was. Waar
de omstandigheden geschikt waren voor landbouw werden weilanden en akkerlanden
ingericht met daaromheen greppels voor de drainage. De plekken waar de bodem te arm en
ongelijk was voor landbouw (droge heide en stuifzanden) werden ingericht als bossen en in
1940 besloegen deze al ongeveer dezelfde oppervlakte als dat nu het geval is. Na 1940 is de
peel nog verder ontgonnen tot slechts het huidige natuurreservaat overbleef. Het boerenland
in het gebied heeft schaalvergroting doorgemaakt, met name ook de oudere weilanden in de
beekdalen, waarbij veel kleinere bosschages, randen en bospercelen verloren zijn gegaan.
Ten oosten van het projectgebied is veel ontwikkeling van industrie in de vorm van
distributiecentra en glastuinbouw, het projectgebied kent deze ontwikkelingen niet omdat het
voornamelijk gericht is op landbouw en een recreatieve functie heeft zoals ook omschreven
in de structuurvisie van de gemeente Horst aan de Maas. Binnen het projectgebied is toerisme
dan ook een grotere rol gaan spelen met de aanleg van drie vakantieparken (het Meerdal,
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Limburgse peel en de Schatberg) en attractiepark Toverland. Ook is er een vuilstortplaats
gemaakt, opgevuld en weer heringericht tot golfbaan ‘De Golfhorst’, ook beneden in het
gebied is een golfbaan ‘De Peelse Golf aangelegd. Verder is er recent een groot
paardensportcentrum ‘De Peelbergen’ ontwikkeld. Zoals duidelijk uit de namen, speelt de peel

Figuur 2: Projectgebied omstreeks 1860
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Figuur 3: Detailkaart 1900 met ingetekend moerassen en aanwezige ontwatering.
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Figuur 4: Projectgebied omstreeks 1940

38



SUPERB — Name of Demo WP

3. Abiotische omstandigheden

3.1 Hoogtekaart

Figuur 6: Hoogtekaart projectgebied

Hoogteprofiel

Hoogte in Meter

Afstand in Kilometer
Figuur 5: Doorsnede hoogteprofiel noord-zuid
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Figuur 5 en 6 geven een beeld van het hoogteprofiel van het projectgebied. In oost-
westrichting loopt het gebied langzaam af van 33 naar 27 meter boven NAP. De nummers 1
tot en met 8 duiden de belangrijkste afwijkingen aan op een noord-zuid doorsnede van het
projectgebied. In het noorden vinden we de dekzandwelvingen op de rand van het voormalig
stuifduincomplex bij de Schadijkse bossen (1), deze eindigen bij het beekdal van de
Kabroekse beek (2), waarna de westpunt van een dekzandvlakie wordt aangesneden (3),
deze wordt begrensd door een klein duinencomplex rondom de Zuringspeel (4). Ten zuiden
hiervan vinden we het het aardsbroek waar de driefkuilenloop doorheen stroomt (5). Dit broek
gaat vrij abrupt over in de dekzandwelvingen en het grootschalige voormalig
stuifduinencomplex van de heesberg (6) en naar het zuidwesten ook de schatberg. Deze
stuifduinen worden in het zuidoosten begrensd door het beekdal van de Kattenstaartsche
beek (7). Deze takt verder naar het oosten aan op de groote molenbeek (8), welke ook de
gehele zuidgrens van het gebied markeert en tevens veruit het grootste beekdal is wat er te
vinden is in de omgeving. Tevens zijn in de hoogtekaart nog op subtiele wijze de locaties van
de voormalig heidevennen te herkennen die in de eerste helft van de 20° eeuw zijn
drooggelegd.

3. 2 Diepere bodem

Deze doorsnede van het projectgebied van noord naar zuid geeft een beeld van de diepere
ondergrond. Deze bestaat van diep naar opperviakkig uit zandige eenheden van
achtereenvolgens de formatie van Breda (>20 meter diep), de formatie van Beegden (2-20
meter diep meter) en de formatie van Boxtel (0-12 meter diep). Zowel in de formatie van
Beegden als in de formatie van Boxtel zijn hier en daar kleiige eenheden afgezet. Vooral bij
de formatie van Boxtel liggen deze eenheden soms dicht tegen het maaiveld aan.

A Al

BXz4

BEz2

b BEKL
BEz3 BEz2

0.4 0.8 L2 L6 2 2.4 28 3.2 3.6 ‘ a4 4.8 5.2
fstand in km

Figuur 7: Diepere ondergrond projectgebied

Er is een gedeelte van het projectgebied waar de kleiige eenheid slechts 1-4 meter diep ligt
en waar deze laag een zeer slechte doorlatendheid heeft en dus potentieel effect heeft op de
vegetatie.
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Figuur 8: Locatie kleiige eenheid formatie van Boxtel

3.3 Geomorfologie en grondwater

Het gebied kent een grote differentiatie in grondwatertrappen, deze hangen sterk samen met
de geomorfologie van het landschap. Zoals te zien in onderstaande kaarten zijn er hogere
grondwaterstanden (trap I-1ll) aanwezig in de beekdalen als ook op een grote dekzandvlakte
tussen America en Sevenum. De diepere grondwaterstanden (trap IV-VIIl) zijn te vinden op
de dekzandwelvingen en de stuifduinen. Verder is in de geomorfologie ook goed de typering
te herkennen die gemaakt is onder de para;graaf hcl)rclgtekaart. Duidelijk is hoe het Iandscr]ap

Figuur 9: A Geomorfologie (links) en B grondwatertrappen (rechts)

op te delen is in dekzandwelvingen die de stuifduincomplexen omringen (geel en olijfgroen)
en dekzandvlaktes die de verschillende stuifzandcomplexen scheiden (bleekgroen). Op de
lagere gedeeltes snijden beekdalen door deze welvingen en vilaktes (blauwgroen). Al deze
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beekdalen vinden oorspronkelijk in dit gebied hun bronnen aan de rand van de peelvenen.
Inmiddels zijn deze in cultuur gebracht en bevinden de bronnen zich verder westelijk aan de
huidige rand van de peel. Hoe verder oostelijk in het gebied hoe meer de beekdalen vorm
krijgen, hier bevinden zich ook de felgroene beekdalbodems.

3.4 Ondiepe bodem

Het westelijk deel van het gebied bestaat vrijwel volledig uit in cultuur gebrachte Gleyic
podzolen. Op de voormalig stuifzanden in het centrale deel van het gebied bevinden zich
duinvaaggronden. Ten noorden en ten zuiden van dit duinvaaggrondcomplex bevinden zich
vochtigere systemen met op de wat drogere gedeeltes gooreerdgronden die in de beekdalen
overgaan in beekeerdgronden. De oostgrens van het gebied nabij Sevenum bevindt zich op
de oude bouwlanden de hoge enkeerdgronden. In de beekdalen aldaar zijn hier en daar lage
enkeerdgronden te vinden. Zeer lokaal (het Saar, het beekdal van de Groote Molenbeek en
het Aardsbroek) zijn moerige eerdgronden te vinden. In het dal van de Elsbeek en in de
Elsbeemden, alsook in het gedeelte tegen de Horster driehoek aan bevinden zich
meerveengronden. In figuur 9 zijn enkele boorprofielen uitgelicht die bijzondere situaties
illustreren die afwijken van een profiel met slechts zandige bodemlagen. Zo bevinden zich
tegen de Horster driehoek veengronden tot wel 3 meter diepte en bevinden zich binnen bereik
van de wortelzone van bomen leemlagen in de bodem in de buurt van het Meerdal en de
Steegberg.

Figuur 10: Bodemvlakken
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Figuur 11: Uitgelichte bodemprofielen
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4. Flora en Fauna

Buiten de abiotische factoren draagt de inrichting van het landschap sterk bij aan het
voorkomen van bijzondere flora en fauna. Om inzicht te krijgen in het voorkomen van
aandachtssoorten is de NDFF geraadpleegd op het voorkomen van SNL en rode lijst soorten.
In het gebied komen veel bijzondere vogelsoorten voor die kenmerkend zijn voor de
verschillende terreinkenmerken. In het dal van de Groote molenbeek komen onder andere
zwarte specht, patrijs, nachtegaal, wielewaal, koekoek, boomvalk, watersnip en spotvogel
voor. Deze indiceren het voorkomen van oude bomen en een halfopen landschap waar
bossen, struwelen en (vochtig) open gebied elkaar afwisselen. Ook komen hier
kwelindicatoren als moeraszegge, waterviolier, kleine watereppe en bosbies voor. In de
bossen van de Schatberg en Steegberg komen de zwarte mees en vuurgoudhaan voor,
alsook verschillende spechtsoorten en de boomleeuwerik in de buurt van de kleine stukken
heide. In het gebied tussen America en Kronenberg komen een aantal bijzondere vogels van
het boerenland voor. Meest noemenswaardig is het voorkomen van de grutto, wulp en
veldleeuwerik. De patrijs komt hier ook in een redelijk groot gebied voor zoals te zien is in
figuur 12. In het noorden bij de parken van centerparks komen buiten de zomertortel en
blauwvleugelsprinkhaan bij de Heerepeel vooral vogels van (oudere) bossen voor zoals de
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Figuur 12: waarnemingen van de Patrijs in de laatste 5 jaar

appelvink, boomklever en boomkruiper.

5. Visie op een boslandschap

SUPERB gaat over boslandschappen. Het projectgebied is op dit moment een vrij bosrijk
gebied, maar was dit 100 jaar geleden zeker niet. Het bos is aangeplant in een open
landschap van veenontginningen, heides en stuifduinen omdat er hout nodig was voor de
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mijnen en veel bodems niet toereikend waren voor landbouw. We weten niet veel van hoe dit
gebied er uitzag voordat het kaal werd door toedoen van de mens, pakweg 1000 jaar geleden.
Aannemelijk is dat op de plekken waar geen veenmosveen aanwezig was, bos groeide. Aan
de randen van het veen was dit waarschijnlijk hoogveenbos met berken en op de plekken
waar het grondwater nog invloed had laagveenbos met elzen en wilgen dat overging in een
gemengd loofbos met lindes, eiken en beuken op de drogere delen.

Dit oude landschap was met name gevormd door toedoen van het klimaat. Toen de mens het
landschap bevolkte werd zij steeds bepalender in hoe het landschap eruit zag. Het SUPERB
projectgebied bevindt zich op het snijvlak van deze twee werelden. Het oostelijk deel is al
lange tijd sterk door de mens beinvioed en gebruikt als plaats om voedsel te verbouwen en
om te wonen. Het westelijk deel zal ongetwijfeld ook door de mens beinvloed zijn, denk aan
het ontstaan van de uitgestrekte heidevelden, maar niet in zeer grote mate. Het natuurlijk
systeem functioneerde tot pakweg 100 jaar geleden nog bijna zoals het zich na de laatste
ijstijd ontwikkeld heeft. De laatste 100 jaar is de samenleving echter compleet veranderd, en
daarmee ook het landschap. Het landschap is volledig ingericht om te bieden wat de
samenleving nodig had; hout voor de mijnbouw, meer landbouwgrond en in toenemende mate
ook recreatievoorzieningen.

In het kader van SUPERB wordt er in het landschap bos hersteld en ontwikkeld om een
boslandschap te vormen dat invulling geeft aan de wensen uit deze tijd: recreatie,
biodiversiteitsherstel, duurzaamheid en klimaatbestendigheid van het landschap. Hiertoe zijn
er ingrepen nodig in het landschap. Deze LESA helpt om deze ingrepen te doen door te
luisteren naar het landschap en met het landschap samen te werken. LESA’s gaan onder
andere over gradiénten. In de natuur zijn gradiénten belangrijk; hoog naar laag, droog naar
nat, arm naar rijk en dicht naar open. Het zijn deze plaatsen waar veel plant- en diersoorten
zich thuis voelen. De huidige bossen in het SUPERB projectgebied liggen echter vaak op
arme, droge, hoge plaatsen in het landschap, omdat hier geen ander grondgebruik mogelijk
was dan bos. Deze bossen zijn door de gevolgen van zure regen, stikstofdepositie en
boomsoorten met slecht verterend strooisel sterk verzuurd. Dit is geen goede uitgangspositie
voor een boslandschap wat invulling moet geven aan de eerdergenoemde wensen. Om een
boslandschap te creéren met meer biodiversiteit en klimaatbestendigheid is revitalisatie en
ontwikkeling van bos nodig.

Wat er mist in het landschap zijn de gradiénten. Er zijn bossen nodig op vochtige plaatsen, op
natte plaatsen, er zijn verbindingen nodig tussen de bossen op droge en op natte plaatsen.
Er zijn heggen, houtwallen en bosjes nodig in het open landschap. Buiten dat moeten de
bestaande bossen weer gerevitaliseerd worden; er moeten soorten worden aangeplant met
goed verterend strooisel zodat het bodemleven weer terug komt, er moet steenmeel worden
uitgestrooid om verloren mineralen weer terug in de bosbodem te brengen. Door dit alles te
doen ontstaat er een boslandschap wat voldoet aan onze wensen én aan die van de natuur.
Bossen in natte beekdalen houden water vast, houtwallen en heggen maken het landschap
fraaier en zijn de schakels die dieren nodig hebben om tussen gebieden te bewegen. De droge
bossen komen weer tot leven en kunnen veel meer dier- en plantensoorten herbergen. Buiten
dat neemt het boslandschap meer CO2 op, zorgt het ervoor dat er meer water wordt
vastgehouden in droge periodes en zorgt het voor meer natuurlijke plaagbestrijders en
bestuivers die de landbouw in de omgeving helpen.
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