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1 Restoration goals

The Danish demo has two locations. This workplan is for the location in Northern Sealand
(Nordsjeelland).

The demo area is a forest complex consisting of three connected forests — Gurre Vang,
Horsergd Hegn and Klosterris Hegn — with a total area of app. 1200 ha located in the northern
part of Sealand rather close to the northern coastal line of Sealand. The forests are embedded
within the North Sealand National Park, which covers a wide variety of areas with very different
land use.

Gurre Vang, Horsergd Hegn and Klosterris Hegn are state forests owned by the Danish
Government, and manged by the Danish Nature Agency (DNA) under the Ministry of
Environment of Denmark.

The forest complex has from 2005 and until recently been managed by close to nature forestry
for a range of objectives, but with timber production and recreational purposes being the main
objectives.

Since 2021 the demo area has been designated as untouched forest with an initial restoration
period of 6 years starting from the approval of the management plan. Thus, the management
objective of the forests will change from production to biodiversity, but still with the focus on
recreation remaining.

The overall restoration goals are to increase biodiversity using a number of restoration tools
to create and restore habitats. The restoration tools are used in order to make the best base
for development of habitats and self-managing ecosystems in the untouched forest.

Some of the restoration is performed within the frame of SUPERB. These restoration activities
are described in details below and include grazing, enrichment planting and restoration of
hydrology. But additional restoration within the forest complex will be done within the frame of
the initial restoration period of the untouched forest. This includes eg. structural cuttings,
veteranisation, elevation of the amount of both laying and standing dead wood, make boarders
between stands more blurred and assure long life time for trees of special interest for
biodiversity ( eg. old oaks).

1.1 General demo description

The current vegetation type is deciduous dominated production forest with mostly Beech and
Oak but with a pronounced amount of conifers — especially Picea abies. The forests have
since 2005 been managed by close to nature forestry with no use of pesticides.

The whole forest complex is intensively drained by ditching. In 1999 the first restoration of
hydrology was performed but not with the full gain realised. Thus, the demo area still harbours
possibilities for restoring hydrology. The management form combined with restoration of
hydrology and the many rather old broadleaved trees means that the forest already today
hosts a rather long list of species.

The demo area has already been forests for over 200 years and is surrounded by mainly
agricultural land with minor patches of privately owned forests. The area has high recreational
value with many user groups (mountain bikers, horseback riders, walkers, runners, bird
watchers ect.) but with the highest intensity of visitors centred around Gurre Sg (lake).
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Figure 1.1 Map showing the demo area

Figure 1.2 Orthophoto showing the demo area.

The area is a moraine landscape with rather fertile soils being a mosaic of meltwater gravel,
freshwater peat, meltwater sand, freshwater clay, clayey till and meltwater clay (see Figure
1.3 Soil map showing the different soil types in the demo area.).
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Figure 1.3 Soil map showing the different soil types in the demo area.

Figure 1.4 Map showing the distribution of broadleaves, conifers and light open areas within
the demo area.shows the overall distribution of conifers, broadleaves and light open area in
the forest complex. It clearly shows that the demo area is dominated by broadleaves but with
a significant amount of conifer stands.
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Figure 1.4 Map showing the distribution of broadleaves, conifers and light open areas within the demo
area.

A number of protected habitat types is found within the demo areal with Gurre Sg (lake in the
southern part of the demo area) being the largest. Protected lakes are marked with blue in
Figure 8.1 Overview of protected habitat types in the demo area. in Annex 1. Furthermore, a
number of protected bogs can be found scattered throughout the demo area (marked with
brown in Figure 8.1 Overview of protected habitat types in the demo area. in Annex 1).

The demo area hosts a significant number of protected streams (Figure 8.2 Overview of
protected streams within the demo area., Annex 1) This is primarily because the former
Frederiksborg County classified all the drainage ditches as protected streams. This protection
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status of ditches needs to be taken into account when applying for permission to restore
hydrology.

Part of the forest is classified as so called 825 forest (according to 8§25 in the Danish Forest
Act), especially valuable forest (Figure 8.3 Overview of 825 forest — especially valuable forest.,
Annex 1). The pink polygons are beech dominated forest, red polygons are mixed forest or
forest on wet soil and green polygons are other deciduous forest.

The whole demo areal is part of Natura2000 area no. 131, ‘Gurre Sg@’ (see Figure 8.4
Distribution of Natura2000 area no. 131 within the demo area.in Annex 1).

A significant part of the demo area is designated as Natura2000 forest nature types with beech
on loam and beech on mor as the dominating nature types in the demo area. Small patches
designated as oak forest, Alnus-Fraxinus forest, mixed oak forest and peat bog with forest
cover is also found within the demo area (Figure 8.5 Distribution of Natura2000 forest nature
types within the demo area., Annex 1).

Scattered throughout the demo area is a number of smaller areas designated as Natura2000
light-open nature types most of which are transition mires. Alkaline fens are also found at two
locations within the demo area (Figure 8.6, Annex 1).

A number of protected ancient monuments of human origin (eg. burial mounds) is scattered
throughout the demo area as shown by the pink dots on Figure 8.7 in Annex 1.

Furthermore, a number of protected cultural traces (purple polygons on Figure 8.8, Annex 1)
are found within the demo area — especially with a high concentration in Horseragd Hegn.
These protected cultural traces are usually traces of ancient agriculture and cultivation still
visible as traces in the landscape. Although placed in untouched forest the legislation predicts
continuous management in order to keep both the protected ancient monuments of human
origin and the protected cultural traces in good shape and condition.

A smaller part of the total demo area was designated as untouched forest in 1994. In total 145
ha were designated as untouched in 1994. These areas are primarily located around Gurre
Sg as can be seen on Figure 8.9 (shaded) in Annex 1. On these areas designated as
untouched forest in 1994 there have been no interventions since they became untouched,
which means there have been no harvest of timber, no nature management etc.. In 2016
another 100 ha were designated as untouched forest within the demo area. And in August
2022 the whole demo area was designated as untouched forest.

A number of species have been registered for the demo area and especially the surroundings
of Gurre Sg is high in species richness as seen from Figure 8.10 in Annex 1. The species
represents a variety of different organism groups and species including birds, mammals,
reptiles, birds, plants, fungi, lichens and mosses representing many different requirements for
habitats (Table 8.1 Table showing overview of species found and registered within the demo
area., Annex 2). Thus, within the demo area there are species connected to conifers, to dead
wood, to light open areas, to water and to old broadleaves just to mention some of the species
habitat requirements.

1.2 Problems and restoration goals

In the demo site in Eastern Denmark, North Sealand a conversion of managed forests to
unmanaged biodiversity rich forests will be realised. The restoration goal is open ended with
a focus on elevating number of habitats. This will be a challenge due to the fragmented forest
landscape and the surroundings, which are mainly intensively used agricultural land. The
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forest patches are even aged stands with very little variation in tree species compositions and
lacking or have very low amounts of dead wood. Besides the little variation in tree species,
also shrub species are absent. Furthermore, the demo area has been intensively drained
during the years through a network of drainage channels.

The overall political goal is to establish 75.000 ha of untouched forest in state owned forests.

In this region the restoration activities can create a more stable carbon stock, a higher long-
term potential for biodiversity protection, lower nitrate leaching and enhanced recreational
values. Furthermore, there is a high potential for creating more and better habitats, which
could likely lead to an elevated number of species per see.

The design of the biodiversity interventions can help to minimise conflicts between biodiversity
and recreational interests.
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2 Current situation

The demo area is production forest dominated by single-species, even-aged stands. Since
2005 and until 2020 the forests were driven by close to nature forestry management. Thus, in
that recent period selective cutting and natural regeneration have been key points in the
management of the forests rather than clear cutting and replanting. In seldom cases — as in
the stand 18 of the chronosequence — replanting has been performed where non-native conifer
species have been removed. The amount of light open areas within the forests are generally
low and are mainly smaller patches located at or close to the forest boarders.
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3 Restoration activities and initial assessment

3.1 Description of restoration activities

A number of restoration activities are planned within the demo area. These activities include
grazing, restoration of hydrology and enrichment plantings. These are the restoration activities
taking place within the SUPERB project. Additionally, other restoration activities will take place
in the forest complex as part of the initial restoration period following the designation of the
forest as untouched. These activities include structural cutting, veteranisation, elevation of
levels of standing and laying dead wood, blurring of boarders between stands and assurance
of a long lifetime for trees of special interest concerning biodiversity (eg. old oaks).

Grazing

Light open areas are small and few in number within the demo site. In order to make more
suitable habitats for the light demanding species grazing is planned in two sites within the
demo area. Livestock will graze the areas. Within the grazing areas, the livestock is expected
to promote and create a number of microhabitats, eg. with their hooves creating soil
disturbances, by their selective grazing of different herbal species etc..
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Figure 3.1 Overview of planned restoration by grazing.

As shown with green polygons on Figure 3.1 Overview of planned restoration by
grazing.above two enclosures are planned within the demo area. The enclosure will be
surrounded by a low wire fence and the grazing animals is expected to be cows/cattle and/or
horses. Furthermore, there is within the forest complex a relatively high density of row deer
and in lower numbers also fallow deer and red deer. With the low fence surrounding the
enclosures there will be free mobility of the deer populations in and out of the fenced areas
which means that the grazing of the life stock will be supplemented by browsing by the deer
populations giving more variation in the grazing.

Due to the recreational values the selection of grazing animals will depend on the dialogue
with the different recreation organisations. And overall, the grazing projects need to be
conceived with the recreational values in order to get an optimal solution for both nature and
users.

11
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Hydrology

Restoration of 27 hydrology projects is planned within the demo area (see Figure 3.2 below).
The restoration basically consists of closing of ditches — either with one point closure or by
closing the ditch by every 10 meters. Older maps indicate that the forest complex used to have
a lot more wet areas in former timer before the drainage supporting the expectations of good
possibilities for restoring hydrology. The selection of areas for restoration of hydrology is
selected by careful studies of terrain, topography, soil type and water movement in order to
make the restoration at spots where the landscape presumably hosts the best opportunities.
Furthermore, impacts on infrastructure and neighbouring privately owned areas also have to
be taken into consideration when planning restoration of hydrology. In cases where
infrastructure and neighbouring privately owned areas might become affected, restoration will
not be performed. It is difficult to foresee the outcome when closing ditches in the sense of
foreseeing whether the restored area will become a lake, a bog, a partly wet area drying out
in summer ect. But this unpredictability just increases the variety of habitats — and is very well
in the line with open-ended restoration goal for the demo area. In order to close ditches
approval by the authorities (Danish Environmental Agency and the commune) are needed.
This gives some administrative work and case processing time which needs to be taken into
consideration in order to be able to realise the proposed projects within the project period.
Furthermore, some of the projects might not get approved by the authorities meaning that
some of the planned projects might ending up not being realised.

12
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Figure 3.2 Overview of planned restoration of hydrology within the demo area.

Enrichment plantings

The demo area is dominated by single-species stands especially of beech. In general,
flowering, thorny species is lacking within the demo area. These flowering species hosts a
large variety of species as well as being important food source for a number of insects (flowers
in spring) and birds (fruits in autumn). At smaller patches (each planting between 0,5-2,0 ha)
within the demo area we plan to do enrichment plantings with these flowering trees and
shrubs. Due to the high browsing pressure of roe deer, fallow deer and red deer within the
demo area, enrichment plantings needs to be fenced.

List of the plant material (species and provenances) used for the enrichment plantings can be
seen in Table 3.1 List of species and provenances for the enrichment plantings.. There are
several political and administrative issues setting the frame and predicting the selection of
species and provenance. Concerning species selection there is a political focus on native
species and for untouched forests like the demo area only native species can be planted. This
means, that species like chestnut and walnut — which are not native but could be growing very
well here in the future due to climate changes — can't be planted within the demo area.
Furthermore, the plants for planting in the state-owned forests are within the frame of a supply
agreement between a nursery and the Nature Agency.

15
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Figure 3.3 Overview of planned enrichment plantings within demo area.

Table 3.1 List of species and provenances for the enrichment plantings.

Species Danish name Provenance Approval
no.
Forest tree secies: .
Acer platanoides Spidslgn Bregentved
Betula pendula \ Vortebirk Heong Skov F817
Betula pendula \ Vortebirk Mosemark Skov | FP279
Fagus sylvatica Bag Haslev Orned F529
Fagus sylvatica Bag DTU Avenuen F596
Fagus sylvatica Bag Stenderup F692
Midtskov
Fagus sylvatica Bag Lovrup skov F809
Fraxinus excelsior Ask Randers FP291
nordfeelled
Prunus avium Fugle-kirsebaer Dyrelund F800
Prunus avium Fugle-kirsebaer Himmelev skov FP414
Prunus avium Fugle-kirsebaer Dyrelund F800
Prunus avium Fugle-kirsebaer Tophgj FP662
Quercus robur Stilkeg St. Anthonis-01
Tilia cordata Smabladet lind Vindeholme F827
Pinus sylvestris Skovfyr Lindet FP257
Pinus sylvestris Skovfyr Gurrevang FP227

18
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Other tree species _and

shrubs:

Acer campestre Navr Skivum

Acer campestre Navr Dyrelund L098 LO98

Betula pubescens Dunbirk Himmerige skov | FP294

Carpinus betulus \ Avnbgag Bregentved F567

Cornus sanguinea Rad kornel Segnderskovgard | L159

Cornus sanguinea Rad kornel Dyrelund LO82

Corylus avellana Hassel Dyrelund L0883

Crataegus laevigata \ Alm. hvidtjgrn True Skov L189 L189

Crataegus laevigata \ Alm. hvidtjgrn Dyrelund L205

Crataegus monogyna Engriflet hvidtjgrn /Erg L164 L164

Euonymus europaeus QSEIOVED Dyrelund L103

Frangula alnus \ Tarst Dyrelund L106

Hippophaé rhamnoides QgEVitlsy Agger Tange
DKHrol

Lonicera xylosteum Dunet gedeblad Dyrelund L230

Malus sylvestris Skoveeble Dyrelund L0885

Populus tremula Baevreasp Tysk

Prunus padus | Alm. haeg Dyrelund L259

Prunus spinosa Slaen Dyrelund L258

Rhamnus cathartica \ Vrietorn

Ribes alpinum Fjeldribs Mern

Rosa canina Hunderose Dyrelund L107

Rosa dumalis Blagren rose Dyrelund L023 L023

Rosa dumalis Blagren rose Truust L022 L022

Rosa pimpinellifolia Klitrose Dyrelund L198

Rosa pimpinellifolia Klitrose Truust L241 L241

Rosa rubiginosa \ FAEblerose Dyrelund LO16

Salix aurita Dret pil Dk

Salix caprea Seljepil Dk

Salix cinerea Grapil Dk

Salix pentandra Femhannet pil Dk

Sambucus nigra | Alm. hyld Dyrelund L171 L171

Sorbus aucuparia \ Alm. rgn Tophgj L239

Sorbus aucuparia \ Alm. rgn Dyrelund LO87

Viburnum opulus Kvalkved Truust L242 L242

Table 3.2 Overview of information — grazing

Category Explanation

19
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REROICUGINNEECICICE Grazing by livestock. Preferably both cows and horses, but
the final decision not yet taken. Awaits the stakeholder
engagement and the public hearing following the area being
designated as untouched forest as well as a detailed overview
of available tenants and their animals which is not performed
yet. The areas recreational value and use also needs to be
taken into account. Eg. the horse riders do not like to ride
through fenced areas with horses. Stakeholder engagement
and dialogue with the local horse riders will be a key stone in
whether to include horses or not.

Targeted Overall to increase biodiversity in general but with a focus on
improvement getting more (and better) habitats for the light demanding
species. In the short run to maintain former afforested areas
light open. And in the longer run to obtain divers light open
habitats with a high number of herbal flowering species which
today is rare in the restoration site. Grazing animals are
selective on the species they feed on — and cows and horses
have different preferences of herbal species but also on the
way they graze. This will give a variation in vegetation cover
which will again promote different microhabitats and species.
Furthermore, the hooves of the grazing animals will create
small scale disturbances in the soil thereby improving the
number of microhabitats.

Location See Figure 3.1 Overview of planned restoration by grazing..

Pre-treatment G2: Cutting of some of the stands of Picea abies within the
area..
G3: No pre-treatment.

Materials used Wooden posts and electrified wire fencing with typically two
wires.

G2: 28,5 ha. Part of the area is already light open today
(western part of the coming grazing area). But other parts are
with dense stands of Picea abies. As a pre-treatment of the
area, part of the Picea abies stands will be removed before
fencing the area. Furthermore, hydrology (project H3 and H4)
will be restored within the coming grazing area expected to
make the future grazing area robust with appropriate
variation.

G3: 18,2 ha. Today already light-open with a monotone cover
of cultural grasses. Area cut once a year with removal of the
cut grass.

Plants

Posttreatment

Table 3.3 Overview of information — hydrology

Category explanation

RES O NNEES VI Reestablishment of hydrology by closing of draining ditches.

20
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Targeted Increase number of wet habitats in the forest complex which have
improvement been drained by ditching. Old maps shows that the forests in
former time used to have many more mires, bogs, lakes and wet
areas, but these have over the years been drained in order to
enable planting of trees on these areas. These former wet areas
are today drained, dry and with a forest cover. Thus, the number
of wet areas in the forest complex is very low and a lot less than
in former times. This means that there is a potential for
reestablishment of hydrology. In the current restoration of
hydrology, the majority of the restoration will be done without
cutting or other pre-treatment of the stand/trees before closing the
ditch. This means that the trees in the wettest areas of the
restored hydrology area will die and thus be a supplier of dead
wood in the restored area. It is very seldom possible to foresee if
the restored area will become a lake, a bog, a more ect. Thus, the
restoration is not able to give a 1.1 reestablishment of the wet
areas historically found in the forest complex with degradation of
peat, mineralisation ect. among the reasons. Establishment of
hydrology in general have shown to be one of the restoration
activities where species respond quickly.

Location See Figure 3.2.

Pre-treatment Detailed studies of topography and water movement in order to
decide where restoration of hydrology is expected to be most
successful. In few cases (H21, H23 + H27) the restored area will
be clear cut with removal of all trees before closing the ditch. But
for most of the hydrological restoration sites there will be no
felling/cutting of trees before the closing of ditches. No cutting of
trees a priori will contribute to elevate the level of dead wood as
the trees —when blocking the ditch — in the wettest parts will drown
and die. Furthermore, practical, non-scientific observations seem
to indicate that Sphagnum species might occur faster in the
restored areas when trees are not cut before closing of ditches.
Another important task to full fill before closing of ditches is to get
the relevant permissions (see text above).

Materials used In restoration of hydrology, we are obliged to use the material
originally dug out when making the ditch. Theses material are left
just besides the ditch and should be used for blocking of the ditch.
Thus, there will be no use of external materials in the restoration
of hydrology.

H1: 1,22 ha. No cutting before closing of ditch.

H2: 1,29 ha. No cutting before closing of ditch.

H3: 0,55 ha. No cutting before closing of ditch.

H4: 2,73 ha. Partly cutting Picea abies before closing of ditch.
H5: 2,98 ha. No cutting before closing of ditch.

H6: 0,72 ha. No cutting before closing of ditch.

H7: 0,44 ha. Cutting of Picea abies before closing of ditch.

H8: 0,48 ha. No cutting before closing of ditch.

21
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H9: 0,94 ha. No cutting before closing of ditch.

H10: 1,00 ha. No cutting before closing of ditch.

H11: 2,69 ha. Cutting of Picea abies before closing of ditch.
H12: 0,41 ha. No cutting before closing of ditch.

H13: 1,06 ha. No cutting before closing of ditch.

H14: 4,50 ha. No cutting before closing of ditch.

H15: 0,66 ha. No cutting before closing of ditch.

H16: 1,27 ha. No cutting before closing of ditch.

H17: 0,81 ha. No cutting before closing of ditch.

H18: 1,21 ha. No cutting before closing of ditch.

H19: 0,58 ha. No cutting before closing of ditch.

H20: 8,82 ha. No cutting before closing of ditch.

H21: 0,49 ha. Cutting of sitka spruce before closing of ditch.
H22: 0,46 ha. No cutting before closing of ditch.

H23: 6,13 ha. Cutting of sitka spruce before closing of ditch.
H24: 3,07 ha. No cutting before closing of ditch.

H25: 1,31 ha. No cutting before closing of ditch.

H26: 5,17 ha. No cutting before closing of ditch.

H27: 0,74 ha. Clear cutting of Douglas fir before closing of ditch.

Plants

Posttreatment

Table 3.4 Overview of information — enrichment planting

Category explanation

RESOIEUCNNEESICICIN Planting of native, local occurring trees and shrubs. Planting of a
broad variety of native species will directly increase tree species
richness but also increase species richness for a number of
organisms (eg. insects, birds and fungi) as different organisms
feed and live on different tree species — some organisms being
very narrow in their tree species selection. Tree and shrub
species with nectar producing flowers are food source for a lot of
insects in flowering time and with the often fleshy fruits in autumn
and winter being a valuable food source for many birds. And in

22



SUPERBDeliverable 7.1 Demo area work plans *

Targeted improvement

Location
Pre-treatment

Materials used

Plants

the longer run differences in texture of the bark of the different
tree species also attracts different species of eg. lichens and
fungi.

In general, the plantings will contain app. 3000 plants/ha - a bit
less in areas which already have some regeneration and
understorey. We expect to plant in groups and with a focus on
assuring enough (30 individuals or more) individuals per species
in each group in order to make the plantings robust seed
dispersing units not prone to inbreeding. The exact design and
number of each tree and shrub species is not yet made as we are
in the process of collecting experiences from similar plantings
made in other forest restoration areas. These experiences
already indicate that there might be good reasons for changing
the former single species plot design often used when formerly
making these plantings.

Increase species richness, which in general is rather low and with
a very low number of especially shrubs. Plantings are expected
also to function as seed sources, which in the longer run could
assure spreading of these species to other parts of the forests.
Furthermore, plantings being food sources for a number of
insects (feeding on the nectar producing flowers in spring) and
birds (feeding on the fleshy fruits in autumn) and both in the short
and long run create new and more habitats for a number of
organisms.

See Figure 3.3.

Clear cut of exotic (hon-native) conifer species on the planting
sites. Fencing made before planting due to the high number of
especially row deer but also fallow deer and red deer in the area.
Otherwise, no pre-treatment before planting. Due to the FPFC
certification of the forest complex soil treatment is not allowed
before planting.

Due to the high number of row deer and red deer in the demo
area fencing is necessary. For the fencing there will be used
wooden posts and netting 2,5 meter in height.

Genetically diverse, Danish provenances of native, locally
occurring species of trees and shrubs.

P1: 1,14 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Two-third of the planting is
planted on clear cut areas where there used to be Douglas fir.
The other one-third of the planting is planted under Beech (40
years old).

P2: 0,88 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Two-third of the planting is
planted on clear cut areas where there used to be Tsuga. The
other one-third of the planting is planted under Beech (40 years
old).

P3: 1,77 ha planting with Quercus robur, Prunus avium, Acer

platanoides, Tilia cordata, Populus tremula and a number of the

23




SUPERBDeliverable 7.1 Demo area work plans *

thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Two-third of the planting is
planted on clear cut areas where there used to be Abies grandis.
The other one-third of the planting is planted under Beech (40
years old).

P4: 1,89 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Two-third of the planting is
planted on clear-cut areas where there used to be Sitka spruce.
The other one-third of the planting is planted under Beech (130
years old).

P5: 1,62 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Two-third of the planting is
planted on clear-cut areas where there used to be Douglas fir.
The other one-third of the planting is planted under Beech (70
years old).

P6: 1,94 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Two-third of the planting is
planted on clear-cut areas where there used to be Sitka spruce.
The other one-third of the planting is planted under Beech (85
years old).

P7: 0,58 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). The planting is planted on
clear-cut areas where there used to be Abies procera.

P8: 0,39 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Three-fourth of the planting is
planted on clear-cut areas where there used to be Abies procera.
The other one-fourth of the planting is planted under Beech (75
years old).

P9: 0,40 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a humber of the
thorny, insect pollinated, native shrub species (eg. Prunus
spinosa, Crataegus laevigata ect.). Two-third of the planting is
planted on clear-cut areas where there used to be Quercus rubra.
The other one-third of the planting is planted under Beech (75
years old).

P10: 0,58 ha planting with Quercus robur, Prunus avium, Acer
platanoides, Tilia cordata, Populus tremula and a number of the
thorny, insect pollinated, native shrub species (eg. Prunus
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spinosa, Crataegus laevigata ect.). The planting is planted on
clear-cut areas where there used to be Douglas fir.
Posttreatment Weeding and cleaning to promote establishment and growth of
the trees and shrubs planted.

3.2 Initial assessment of restoration sites (where actual restorat ion 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 3.5 The criteria
table of number of plots established accordingly to the size of the restoration site.).

Table 3.5 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

5-20 ha
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
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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
3.4). 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
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 3.4) 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}®2'82m
ST

(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 3.4 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
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.
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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)

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 3.4). 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
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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)

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 3.4. 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 sta nds

Richness of ground vegetation using iNaturalist (Central guadrats a t seedling subplots)
Each species of non-tree vascular plants (herbs, ferns, shrubs) present in each if the 1-m
guadrats 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@waur.nl, bas.lerink@wur.nl).

Once in the field, you should follow the steps depicted in Figure 3.4 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:/lwww.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 3.4), 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.
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3.3 Costs assessment

The costs of restoration consist of direct cost of various restoration activities that are taken
place in restored sites. The direct costs are 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.qg.
person costs for soil preparation, planting, installing fences, maintenance like weeding).
Following cost assessment excludes overhead, opportunity costs, buying land.

Table 3.6 Overview of the direct restoration costs for enrichment plantings — euro/ha
Cost category unit 2022

Site preparation
Materials

Plants

Labor

Cost category

2023

2024

Site preparation 5.400

Materials 22.800

Plants 12.000 12.000
Labor 14.400 14.400

Cost category
Site preparation
Materials

Plants

Labor

Cost category
Site preparation
Materials

Plants
Labor

Cost category
Site preparation

Materials
Plants

2023
122

251

253

2023
5.700

2024

11.700

11.800
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Table 3.10 Overview of the direct restoration costs for restoring hydrology — euro/ha.

Table 3.11 Overview of the estimated total costs for restoring hydrology in the demo area.
Cost category unit 2022
Site preparation 12.000

Materials 8.400
Plants

Labor

111.680
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4 Monitoring

4.1 Site and stand selection for Monitoring, Reporting and Verification of
Biodiversity and Ecosystem Services in chronosequence

4.1.1 Sampling design

The chronosequence consists of 8 sites in which 18 stands of Beech of different age-classes
have been selected, the oldest from 1865 and the youngest a new planting planted in 2020.
There is not a full overlap of the chronosequence and the restoration sites. The
chronosequence composes of stands in afforestation areas and in old forest, respectively with
the old forest stands also being part of the restoration site. By selecting stands in both old
forest areas and afforestation areas on former agricultural land with different age of stands we
hope — beside the relevance of the chronosequence itself — to get knowledge about the tipping
point for when afforestation goes from being characterized by its former agricultural history to
become more forest like (e.g. in soil fauna). For more details concerning the different sites and
stands of the chronosequence please see the tables below.

Site 1 — Ullerup Skov Site 2 — Daglpkke Skov  Site 3 — Grgnlien Skov Site 7 — Horserpd Hegn  Site 8 — Klosterris Hegn

Restored 3

Site 4 — Gorlpse Skov  sjte 5 — £belholt Skov

Restored 4

Restored 5

Restored 1 Reference

N

OO0

Stands—1 ha

“ - Plots

Figure 4.1 Chronosequence set up with 8 sites and 18 stands.
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Table 4.1 Explanation of stands within the chronosequence.

Stand
number

the younger stands in the chronosequence.

chronosequence.

age 87). Middel-aged stand ind the chronosequence.

(in 2022 age 69). Among the middel-aged stands in the chronosequence.

Explanation

Ullerup Skov: Afforestation. 100% Beech, planted in 1993 (in 2022 age 29).
One of the younger stands in the chronosequence.

Dagelgkke Skov: Afforestation. 80 % Beech with 20% Birch, planted in 1995 (in
2022 age 27). One of the younger stands in the chronosequence.

Grgnlien: Afforestation. 100% Beech, planted in 1999 (in 2022 age 23). One of

Grgnlien: Afforestation. 100% Beech, planted in 2000 (in 2022 age 22). One
of the younger stands in the chronosequence.

Garlgse Skov: Afforestation. Patch-plantning with the different species planted
separately (as patches), planted in 2012 (in 2022) age 10. One of the young
stands in the chronosequence.

Hgrup Skov: Afforestation. 70% Beech in mixture with 20 % Alnus glutinosa
and 10% Aesculus hippocastanum, planted in 2016 (in 2022 age 6). One of the
young stands in the chronosequence.

Hgrup Skov: Afforestation. 35% Beech and 65% other tree species, planted in
2020 (in year 2022 age 2). New planting. The youngest age-class in the

Abelholt Skov: Afforestation area. 40% Beech mixed with 60% other tree
species, planted in 2020 (in 2022 age 2). New planting. The youngest age-class
in the chronoseqguence.

Abelholt Skov: Afforestation area. 35% Beech, planted in 2020 (in 2022 age
2). New planting. The youngest age-class in the chronosequence.

Horsergd Hegn: Old forest. 100% Beech, planted in 1865 (in 2022 age 157).
Oldest age-class in the chronosequence.

Horsergd Hegn: Old forest. 90% Beech and 10% Larix, planted in 1935 (in 2022

Horsergd Hegn: Old forest. 100% Beech, planted in 1942 (in 2022 age 80),
Middel-aged stand in the chronosequence.

Horsergd Hegn: Old forest. Planted in 1983 (in 2022 age 39). Among the
younger stands in the chronosequence.

Klosterris Hegn: Old forest. 95% Beech and 5% Oak, planted in 1894 (in 2022
age 128). Among the oldest stands in the chronoseqguence.

Klosterris Hegn: Old forest. 100% Beech, planted in 1912 (in 2022 age 110).
Among the oldest stands in the chronosequence.

Klosterris Hegn: Old forest. 90% Beech mixed with 10% Larix, planted in 1953

Klosterris Hegn: Old forest. 90% Beech mixed with 10% Betula, planted in 1965
(in 2022 age 57). Among the young stands in the chronosequence.

Klosterris Hegn: Old forest. Planted in 2019 (in 2022 age 3). Among the
youngest stands in the chronosequence.
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4.1.2 Description of the chronosequence sites

Table 4.2 Chronosequence site 1 description

Category Explanation

Site area 1 Ullerup Skov
Afforestation area on former agricultural land.

Stand area

Stand 1: 2,75 ha

[o
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Figure 4.2 Map chronosequence stand 1.

Location

Description Stand 1
Afforested in 1993. The stand has a 100% forest cover of even-

aged Beech, age 29. No understory cover.
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Ullerup skov 2754a
BOG -1993

o

Figure 4.3 Orthophoto chronosequence stand 1.

Elevation:
Sail type:
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Table 4.3 Chronosequence site 2 description

Category Explanation

Site area 2 Dagelgkke Skov
Afforestation area on former agricultural land.

Stand area
Stand 2: 2,75 ha

Dagelakke Skov 476de
B&G -1995

hn'*_“w

- \K‘hvﬂ 1995

Y fEG 1994

.;—'—'_'_'_'_._
L g 0TIV e, <SS
‘_,-"‘ S \

l-:ihgure 4.4 Map chronosequence stand 2.

Location

Description Stand 2

Afforested in 1995. The stand has a 80 % forest cover of Beech

with 20% Birch. The stand is even-aged, age 27. No understory
cover.
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agelokke Skov 4764¢
BOG -1995

sl @
Figure 4.5 Ortho

Elevation:
Soil type

Table 4.4 Chronosequence site 3 description

Category Explanation

Site area 3 Grgnlien Skov

Afforestation area on former agricultural land. Tree species
composition of the afforested area is divers but with a focus on
using native species and making lots of inner edges with shrubs.
The afforested area is very suburban (Frederikssund) and the
recreational issues gain special attention here, eg. paths, dog
forest ect. Area afforested in order to assure ground water
protection.

Stand area

Stand 3: 3,56 ha
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Grenhen skov 2959a
B - 100

Figure 4.6 Map chronosequence stand 3.

Stand 4: 3,65 ha

b AL [ 999

Grenlien skov 2956a
B&G 2000

a BOG hf

j 2906

~—_¢ SLE 2020

Figure 47 Map chronosequence stand 4.

Location

Description Stand 3
Afforested in 1999. The stand has a 100% forest cover of even-
aged Beech, age 23. No understory cover.
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Grenlien skov 2959
BOG -1999

ATy

Fiuré 4.8krthop0to c‘ﬁ'ransequence stand 3.

Elevation:
Soil type:

Stand 4

Afforested in 2000. The selected stand has a 100% forest cover of

even-aged Beech, age 22. No understory cover.
o TN e

Figure 4.9 Orthophoto cronosequence stand 4.

Elevation:
Soil type
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Table 4.5 Chronosequence site 4 description

Category Explanation

4 Garlgse Skov
Afforestation area on former agricultural land. Area afforested in

order to assure ground water protection.

Site area

Stand area
Stand”5: 8,41 ha
’If'l s
B -_»f,':f .s'ﬂ_,.'

Garlose 3102a

BAG -2012

102

T
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Figure 4.10 Map chronosequence stand 5.

Location
Description

Stand 5
Afforested in 2012. The stand is made as a patch-plantning with

Larix sp., Tilia cordata and Alnus glutinosa, but is such a way that
the different species are planted separately (as patches).

39



SUPERBDeliverable 7.1 Demo area work plans

Garlose 3102a
BOG -2012

Figure 4.11 Orthophoto chronosequence stand 5.

Elevation:
Soil type:

Table 4.6 Chronosequence site 5 description

Category Explanation

Site area 5 Harup Skov
Larger afforestation area on former agricultural land. Tree species
composition of the afforested area is divers but with a focus on
using native species and making lots of inner edges with shrubs.
Part of the afforested area is very suburban and the recreational
issues gain special attention here, eg. paths, dog forest ect. Area
afforested in order to assure ground water protection.

Stand area

Stand 6: 2,00 ha

40



SUPERBDeliverable 7.1 Demo area work plans
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Figure 4.12 Map ch‘ronosequéhce stand 6.

Stand 7: 1,49 ha
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Horup Skov 74190
BG -2020

b B @5 2020

a SLE 2020

Figure 4.13 Map chronosequence stand 7.

Location

Description Stand 6
Afforestated in 2016. The stand consists of 70% Beech in mixture
with 20% Alnus glutinosa and 10% Aesculus hippocastanum.
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Horup Skov 1425f
BOG -2016

Figure 4.14 Orthophoto chronosequence stand 6.

Elevation:
Soil type:

Stand 7
Afforestated in 2020. The stand afforested consists of 35% Beech

and 65% other tree species.

Heorup Skov 7419b
BOG -2020

Figure 4.15 Orthophoto chronosequence stand 7.
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Elevation:
Soil type

Table 4.7 Chronosequence site 6 description

Category Explanation

Site area 6 ZEbelholt Skov
Larger afforestation area on former agricultural land. Tree species
composition of the afforested area is divers but with a focus on
using native species and making lots of inner edges with shrubs.
Area afforested in order to assure ground water protection.

Stand area

Stand 8: 7,30 ha
W TS
T CRRT 2020

BT 2020

k.
K

Ahelholt Skov 743 1a
B@AG -2020

a B 2o

Figure 4.16 Map chronosequence stand 8.

Stand 9: 7,43 ha
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Description
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Figure 4.17 Map chronosequence stand 9.

Stand 8
Afforestated in 2020. The stand consists of 40% Beech mixed with
60% other tree species (Pseudotsuga menziesii, Larix sp., Picea
abies and a number of broadleaves).

Abelholt Skov 7431a
BOG -2020

Elevation:
Soil type:

Stand 9
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Afforestated in 2020. The stand consists of 35% Beech mixed with
65% of Acer pseudoplatanus, Tilia cordata, Prunus avium,
Pseudotsuga menziesii and Picea abies.

.“.

Ebelholt Skov 7429b
BOG -2020

-
Figure 4.19 Orthophoto chronosequence stand 9.

Elevation:
Soil type

Table 4.8 Chronosequence site 7 description

Category

Site area

Stand area

Explanation

7 Horsergd Hegn

Stand 10: 7,48 ha

46



SUPERBDeliverable 7.1 Demo area work plans

:‘;*-:F;_%_w

| R |
__“___ M

s | j

Horserad Hegn 4100a 4
i 1865 —j

B -
a Bﬂ(:ghv

__ b BOG 11
—_—
by 8
Horsersd Hegn 40923
]1(’](1 I".H'-'.

= — 7 H‘Jl
BRGR 1974 — l{
S

Figure 4.21 Map chronosequence stand 11.

Stand 12: 7,25 ha
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Figure 4.22 Map chronosequen;:e stand 12.

Horsered Hepn 41135a
BAIG -19383
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Location

Description

Stand 10
Old forest, stand planted in 1865. The stand has a 100% forest
cover of Beech, age 157.

? 9

™)

()

Horserod Hegn 4100a
BOG -1865

Figure 4.24 Orthophoto chronosequence stand 10.

Elevation: 44 m
Soil type:

Stand 11
Old forest, stand planted in 1935. The stand has a 90% forest
cover of Beech in a mixture of 10% of Larix sp., age 87.
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B Horserad Hegn 4092a
BOG -1935

Figure 4.25 Orthophoto chronosequence stand 11.

Elevation: 61 m
Soil type:

Stand 12
Old forest, stand planted in 1942. The stand has a 100% forest
cover of Beech, age 80.

Horserod Hegn 41 19a
BOG -1942

Figure 4.26 Orthophoto chronosequence stand 12.

Elevation: 34 m
Soil type:

Stand 13
Old forest, stand planted in 1983. Planted in 1983. The forest cover
is dominated by Beech but in a mixture with Betula sp., age 39.

50



SUPERBDeliverable 7.1 Demo area work plans

Figure 4.27 Orthophoto chronosequence stand 13.

Elevation: 38 m
Soil type:
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Table 4.9 Chronosequence site 8 description

Category Explanation
Site area 8 Klosterris Hegn
Stand area
Stand 14: 3,41 ha
' [ SLE ;; l
. . | T ||I ZEH_' .‘
|- h .' | "k BIR
-? . 1-2ﬁ | I| JI,-"r W5 "

Klosterris Hegn 4068a ¢ f
BGG -1894 -

a B [ E4

Klosterris Heen 4068c
BOWG 2019

Li rnonac’f”

Figure 4. 28 Map chronosequence stand 14.

Stand 15: 6,85 ha
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% Klosterris Hepn 40283 8
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Figure 4.29 Map chronosequence stand 15.

Sta1nd 16:”8,26 ha

2

Klosterris Hegn 40302 .. D ROR 1
~ BOG -1953
d.—-"".’ ' 1 Ill . b K
: e | 1 Bﬂg)l 953 =

‘g_r 4039

05QL
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Figure 4. 30 Map chronosequence stand 16.

Stand 17: 6,62 ha
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Figure 4.31 Map chronosequence stand 17.

§tand 18:

2009 '*.-
118
r ! aEt
4068 :
K losterris Hegn 4068 e

B'['.‘-l'[i 2019

leonac’l

1] 9

ehul

54



SUPERBDeliverable 7.1 Demo area work plans *

Figure 4.32 Map chronosequence stand 18.

Location

Description

Stand 14
Old forest, stand planted in 1894. The stand has a forest cover of
95% Beech and 5% Oak, age 128.

Klosterris Hegn 4068¢
BOG -2019

Figure 4.33 Orthophoto chrosequence stand 14.

Elevation:
Soil type:

Stand 15
Old forest, planted in 1912. The stand has a forest cover of 100%
Beech, age 110.
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Klosterris Hegn 4028a
BOG -1912

Figure 4.34 Orthohoto chronosequece stand 15.

Elevation:
Soil type

Stand 16
Old forest, planted in 1953. The stand has a forest cover of 90%

Beech in mixture with 10% Larix sp., age 69.
: vy %

. > \
X v "

s

Klosterris Hegn 4039a
BOG -1953 §
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Figure 4.35 Orthophoto chronosequence stand 16.

Elevation:
Soil type

Stand 17

Old forest, planted in 1965. The stand has a forest cover of 90%
Beech in mixture with 10% Betula sp., age 57.

Klosterris Hegn 4044a
BOG -1965

“
),

Figure 4.36 Orthophoto chronosequence stand 17.

Elevation:
Soil type

Stand 18

Old forest, planted in 2019. The stand has a forest cover of 100%
Beech, age 3.

57



SUPERBDeliverable 7.1 Demo area work plans

Klosterris Hegn 4068¢  §
BOG <2019

Figure 4.37 Orthophoto chronosequence stand 18.

Elevation:
Soil type

4.1.3 Description of monitoring measures

The monitoring guidelines for the chronosequence can be found in the document Protocol for
regular forest inventory.

Plot based forest inventory

Over the three forthcoming years, regular plot-based inventory of trees will be 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
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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 4.10). For this purpose, the KU
Leuven team is carrying out the soil sampling.

Extra monitoring

Besides the mandatory monitoring of regular demos there will also be a monitoring of dead
wood and microhabitats in the chronosequence stands. If possible, we would also like to
monitor bats. But this will require both the availability of extra financial support (from outside
the SUPERB project), special equipment and an expert in bats. Thus, the monitoring of bats
will only be performed if we can find the financial support as well as a competent person able
to do it.

4.1.4 Planning of monitoring

Table 4.10 Planning for monitoring

Regular forest
inventory
Tree related

microhabitats

Soil sampling for
carbon and
biological activity
Monitoring of dead
wood
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5 Stakeholders

Throughout the course of the SUPERB project the demo leaders are guided and supported
by Prospex Institute (PI, 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 early April 2022, the demo carried out an initial mapping of their stakeholders,
with stakeholders defined as all those actors (groups and individuals) who affect or are
affected by the restoration work in the demo. The demo leaders applied the Prospex-CQI
methodology and collected the stakeholders’ information and contact details in the QUIP
database set up by PI (allowing for GDPR-related exceptions). The demo leaders aimed to
map at least 50 individuals at this stage and to fill in at least 2-3 entries for all the stakeholder
(sub-) categories identified by PI together with the demo. Throughout the project, they will
continue adding individual stakeholders to the database across the different categories.

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 held in the demo area of Thy on the 10%" 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-CQI methodology, the demo
leaders aim to fulfil the quota recommended by PI 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.
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3. The co-development and implementation of a stakeholder engagement strategy for each
demo

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:

An analysis of the pool of stakeholders emerging from the stakeholder mapping
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).

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).
The outcomes of the 15t stakeholder workshop (on vision and design) to be inserted
in this workplan, and how it has affected the design or implementation

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

The demo-specific stakeholder engagement strategies will be finalised by PI in May 2023.
Throughout the course of the project PI 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.
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6 Planning

Table 6.1 Planning by year

Action 2022 2023 2024 2025
Planning Primo/medio 2022: Primo 2023:
preparing - Internal - Planning of Iinitial
restoration workshops in assessment in
order to discuss restoration sites.
and plan
restoration
activities. What]
is the biological
potential of the
different
areas? Whers
and how to
restore what?
Ultimo 2022:
- Finalization of
first draft of
workplan
Restoration Medio 2023: Ultimo/medio 2024: - Closing of
- Pre-treatment of - Fencing of ditches.
relevant areas. grazing areas.
- Fencing of enrichmen - Find live stock
planting areas. suitable in
number and
Ultimo 2023: race for the
- Planting of grazing areas.
enrichment plantings. - Make contract
- Apply authorities for with live stock
permissions to closing owners.
of ditches.
Monitoring t=0 Ultimo 2022: Primo 2023:
- Start - Planning of the
monitoring the monitoring not done
cronosequence In autumn/winter
stands. 2022.
Medio 2023:
- Finalize monitoring.
- Start initial
assessment in
restoration sites.
Ultimo 2023:
- Finalize initial
assessment in
restoration sites.
Coordinated with the
start up on
restoration
(enrichment
plantings).
Monitoringt=1 X
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7 Photos of initial situation

Photos showing the initial situation in the older stands of beech in the restoration area/site.

Figure 7.1 Photo of initial situation. Older stand of beech in restoration area.
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Figure 7.2 Photo of initial situation. Older stand of beech in restoration area.
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Figure 7.3 Photo of initial situation. Older stand of beech in restoration area.
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Figure 7.4 Photo of initial situation. Older stand of beech in restoration area.
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Figure 7.5 Photo of initial situation. Older stand of beech in restoration area.
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8 Annex

8.1 Annex 1. Different overview maps of the demo area.

Figure 8.1 Overview of protected habitat types in the demo area.
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Figure 8.2 Overview of protected streams within the demo area.
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Figure 8.3 Overview of §25 forest — especially valuable forest.
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Figure 8.4 Distribution of Natura2000 area no. 131 within the demo area.
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Figure 8.5 Distribution of Natura2000 forest nature types within the demo area.
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Figure 8.6 Distribution of Natura2000 light-open nature types within the demo area.
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Figure 8.8 Overview of protected cultural traces within the demo area.
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Figure 8.9 Map showing the areas designated as untouched forest in 1994 within the demo area.
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Figure 8.10 Map showing the distribution of species found within the demo area.
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8.2 Annex 2. Table with species in the demo area

Table 8.1 Table showing overview of species found and registered within the demo area.

Group Species name Ecological needs

Bird Aythya ferina (Taffeland) Island in lake with many plants

Moss Sphagnum centrale (Midtstillet tarvemos) Wet, light open, nutrient poor

Moss Sphagnum fuscum (Rustbrun tgrvemos) Wet, light open, nutrient poor

Bird Larus melanocephalus (Sorthovedet mage) Protected nesting place

Moss Sphagnum flexuosum (Kuplet tarvemos) Wet, light open, nutrient poor

Moss Sphagnum riparium (Klgftet tarvemos) Wet, light open, nutrient poor

Moss Sphagnum capillifolium (Plyds-tarvemos) Wet, light open, nutrient poor

Mammal Myotis nattereri (Frynseflagermus) Insect rich forest mixed with light open
areas, old trees with cavities

Moss Buxbaumia viridis (Grgn buxbaumia) Bare soil or dead wood in forest

Moss Sphagnum girgensohnii (Stiv tarvemos) Wet, light open, nutrient poor

Moss Sphagnum angustifolium (Radgrenet tarvemos) Wet, light open, nutrient poor

Moss Sphagnum inundatum (Stump tarvemos) Wet, light open, nutrient poor

Moss Sphagnum teres (Trindgrenet tgrvemos) Wet bogs

Moss Sphagnum cuspidatum (Pjusket tarvemos) Wet, light open, nutrient poor

Moss Sphagnum magellanicum (Rad tarvemos) Wet, light open, nutrient poor

Moss Sphagnum russowii (Spraglet tarvemos) Wet, light open, nutrient poor

Bird Haliaeetus albicilla (Havarn) Big trees for nesting in quiet areas

Bird Ficedula parva (Lille fluesnapper) Old broadleaved forest

Vascular Huperzia selago (Otteradet ulvefod) Nutrient poor soils

plant

Mammal Pipistrellus pygmaeus (Dveergflagermus) Insect rich forest mixed with light open
areas, old trees with cavities

Moss Leucobryum glaucum (Almindelig hvidmos) Undisturbed morbund

Bird Crex crex (Engsnarre) Light open grass- and herbal dominated
areas

Moss Sphagnum squarrosum (Udspaerret tarvemos) Wet bogs

Moss Sphagnum fallax (Brodspids-tarvemos) Wet bogs

Moss Frynset tarvemos Wet bogs

Bird Milvus milvus (Rad glente) Peaceful areas

Mammal Nyctalus noctula (Brunflagermus) Insect rich forest mixed with light open
areas, old trees with cavities

Moss Sphagnum palustre (Almindelig tarvemos) Wet bogs

Vascular Lycopodium clavatum (Almindelig ulvefod) Light open nutrient poor soils

plant
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Bird Botaurus stellaris (Rgrdrum) Phragmites sp. swamp with variation
and bogs

Bird Grus grus (Trane) Bogs and wet forests

Bird Circus aeruginosus (Rerhgg) Phragmites sp. swamp with variation
and bogs

Bird Pernis apivorus (Hvepsevage) Forest mixed with light open areas

Snail Helix pomatia (Vinbjergsnegl) Semi-wet vegetation

Bird Dryocopus martius (Sortspeette) Dead wood and old Beech, Fir ect.

Amphibian Pelophylax esculentus (Grgn frg) Ret rene vandhuller og smasger

Amphibian Rana arvalis (Spidssnudet frg) Shallow, clear water without fish

Amphibian Rana temporaria (Butsnudet frg) Shallow, clear water without fish

Bird Lanius collurio (Rgdrygget tornskade) Clearing with insects and shrubs

Fungus Dacrymyces enatus (Skorpe-taresvamp) Dead wood in old broadleaved forest

Fungus Hohenbuehelia auriscalpium (Spatel-filthat) Dead wood in old broadleaved forest

Fungus Gloeoporus dichrous (Tofarvet foldporesvamp) Dead wood in broadleaved forest

Fungus Lactarius glyciosmus (Kokosbrun maelkehat) Calcareous, clauey soils

Fungus Pluteus pellitus (Bleg skaermhat) Dead wood in old broadleaved forest

Fungus Pluteus leoninus (L@vegul skaermhat) Wet forest with dead wood from
broadleaves

Fungus Cerrena unicolor (Ensfarvet lszederporesvamp) Dead wood in broadleaved forest

Fungus Phylloporus pelletieri (Lamel-rgrhat) Broadleaved forests

Fungus Lentinellus ursinus (Barsteh&ret savbladhat) Dead wood in old broadleaved forest

Fungus Pycnoporellus fulgens (Flammeporesvamp) Old conifer forest with dead wood

Bird Falco subbuteo (Leerkefalk) Mix of wetlands and forests

Bird Acrocephalus arundinaceus (Drosselrgrsanger) Big, vigours Phragmites australis in
lakes

Fugus Tricholoma columbetta (Silke-ridderhat) Old broadleaved forests

Fungus Hericium cirrhatum (Bgrstepigsvamp) Old trees with dead wood

Fungus Lactarius volemus (Spiselig maelkehat) Nutrient poor forest soil, especially old
conifers

Lepidoptera | Satyrium w-album (Det hvide w) Light exposed Elm trees

Lepidoptera | Argynnis paphia (Kejserkabe) Mix of forest and pasture withViola sp.
and many herbal species in general

Mammal Lepus europaeu (Hare) Mix of different, closely connected

habitats
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