SUPERB

Upscaling Forest Restoration

Deliverable 7.4

Restoration implementation and monitoring

Planned delivery date (as in DoA): M24 (postponed to M36)
Due date of deliverable: 30/11/2024
Workpackage: WP7

Workpackage leader: WR
Deliverable leader: WR

Grant Agreement number: 101036849
SUPERB — H2020-LC-GD-2020 / H2020-LC-GD-2020-3
Project Acronym: SUPERB

Systemic solutions for upscaling of urgent ecosystem restoration for forest related
biodiversity and ecosystem services

Duration of the project: December 1st, 2021 - November 30, 2025




VERSION HISTORY

Partner Description

Version Date Author /Reviewers

WR + demo partners WR & all | Draft description of the
024 demo initial success assessment
partners and lessons learned
25.11.2 | Reviewer: Koen Kramer | Landlife & | Review of draft deliverable
024 & Alex Bush ULANC 7.4.
29.11.2 | WR + demo partners WR & all | Final revised  version of
024 demo deliverable
partners for submission

CITATION:

Sara Filipek, Silke Jacobs, Giorgio Vacchiano, Roberto Tognetti, Michel Saini, Fabio Campana, Maaike de Graaf,
Lisa Raats, Robert Marusak, Lukas Bilek, Larissa Janzen, Catharina Schmidt, Marcus Lindner, Asa Granberg,
Johan Svensson, Tom Locatelli, Bruce Nicoll, Martina Dodan, Barbara Skiljan, Zoran Galic, Martina Zoric, Mihai
Zotta, Martin Mikolas, Ivo Pardus, Ditte Christina Olrik, Henrik Olsen, Javier de Dios, Rocio Gallego, David Lastra
Gonzalez, Ifiigo Oleagordia, Rafael Garcia, Christophe Orazio, Loic Cotten, Hervé Jactel, Benoit de Guerry, Vladan
Iveti¢, Ljubica Mijatovi¢, Ivana lvetic, Gert-Jan Nabuurs (2024). Deliverable 7.4 Restoration implementation and
monitoring. Horizon 2020 Project No. 101036849, European Commission, 113 pp. (2024).

DISCLAIMER

The information in this document is provided “as is”, and no guarantee or warranty is given
that the information is fit for any particular purpose. The above referenced authors shall have
no liability for damages of any kind including without limitation direct, special, indirect, or
consequential damages that may result from the use of these materials subject to any liability
which is mandatory due to applicable law.

The content of this deliverable does not reflect the official opinion of the European Union.
Responsibility for the information and views expressed lies entirely with the author(s).

ACKNOWLEDGEMENT

x X % This project has received funding from the European Union’s Horizon 2020
*; research and innovation programme under grant agreement no.

* 101036849.
* 4 X

*




Table of Contents

EXECULIVE SUMMIAIY ...ceittiiii e e e e ettt e e e e e et e s e e e e e e e e e et e e e e e e e eeasataa s s aeeaeeeessssaanaaaeeaeeaennnes 4
LGS0 (o £ PSSP 6
R 111 0T [ (1 [ o ISR 7
2. AIY, PO VAIIRY ... 9
2.1  Introduction to demo and restoration MEASUIES ...........ccuuvviiiiiiiiiiiiiiiiiiiiiiieeeeeeaeeeee 9
A A 011 1= L= TS ST 1 0= o | 9
2.3 INitial SUCCESS ASSESSIMEBNT. .. ...t i it e e et e e e e e e e e e e e e e eeeeenaa e e aeaes 10
2.4 LeSSONS IEAMMEM ......cooiiiiiiiiiie e 13
3. Southern Netherlands ........ccoo oo 14
3.1 Introduction to demo and restoration MEASUIES ........cceveeervieeiiiiiare e eeeeeeeiiaeeaee e 14
T [ 011 1= L= TS ST 1 0= o | R 15
3.3 Initial SUCCESS @SSESSMENT......ccciiiiiiiiiiiiiieeeee e 18
I I TS0 ) TSN (== Vg 1o 21
4. Czech, Vyso€ina NOrth MOFavia ..........ccoiiiiiiiiiiiie e 23
4.1  Introduction to demo and restoration MEASUIES ............ueurrrrrrrmmmmemmmmmmmmnnnnnnnnennnnnnn 23
A | 111 F= L= LT YT 4 1= o | R 23
4.3 INitial SUCCESS ASSESSIMENT. ... ieiiieiiiiiiiae e e e e e et eeitias s e e e e eeeeeata s s e e eaeeeeeeseaaaaaeaeaeeennes 25
N W TS0 £ ESN == T =T o R 29
5.  Germany, North Rhine Westphalia...............ooouiiiiiiii e, 31
5.1 Introduction to demo and restoration MEASUIES ............ccuvvveiiiiiiiiiiiiiiiiiiiieieeeeeeeee 31
LI [ 011 1= L= TE S ST 1 1= o | 31
5.3  Initial SUCCESS @SSESSMENT......cciiiiiiieiieiiiieeeee et 34
5.4 LeSSONS ICAIMEM ......cooieiiiiieeieee e 39
6. Sweden, Vindelalven-Juhttatahkka UNESCO Biosphere reserve...........cccceeeveieeeeeenn. 40
6.1 Introduction to demo and restoration MEASUIES ...........ccevvevieiiiieiiiiiiiiiieeeeeeeeeeeeeee 40
6.2 INItIAl @SSESSIMENT ....cciiiiiiiieeeeee e 41
6.3 INitial SUCCESS ASSESSIMENT.....uuiiieieiiieeiiiiie e e e et e e e et e e e e e e e earee e aeees 44
6.4  LESSONS [CAIMEMA .....uuii it e e et a e e 50
7. Scotland, Queen Elizabeth Forest Park ............cccooeiiiiiiiiiiiiiii e 52
7.1  Introduction to demo and restoration MEASUIES ............cccvvviiiiiiiiiiiiiiiiiiiiiiieeeeeeeee 52
A A [ 01 1= U= T STt 1 1= o | S 52
7.3 INitial SUCCESS ASSESSIMEBNT. .....ui i eeieeeeiie et e e e e e e e e e e e 54
7.4 LeSSONS [RAIMEM ... e et 56
8. Croatia-Serbia, SErbIian SIAE .......uiieniiiii et e et s e e e e eeas 58
8.1 Introduction to demo and restoration MEASUIES ........cceveeerveeeiriiiiiieeee e e e 58

8.2 L1 E= = Ty =TT £ A1) L TP 58



8.3 INILIA] SUCCESS A S S IMEBNT. ... eeeeeee ettt ettt ettt e et et e e e e e e e e enaaneen 59

8.4  LeSSONS IEAMMEM ......ccoiiiiiiiiiieee e 61
9.  Croatia-Serbia, Croatian SIAE .......icvuiie ittt e et e et e s eeaeeeaaeeneees 63
9.1 Introduction to demo and restoration MEASUIES ........cceveeerveeeiiiiiaeeeeeeeeeeeiiaaee e e 63
9.2 INItIAI @SSESSIMEBNT ... e e e e e e e e e e e e aas 63
9.3 Initial SUCCESS @SSESSMENT......cciiiiiiiiiiiiiiiiieee e 66
9.4 LeSSONS IEAMEM ......coiiiiiiiiiiieee e 68
10. Romania, FAgaras MOUNTAINS ..........c.uuiiiiiiiieii i 70
10.1 Introduction to demo and restoration MEASUIES ..............uuuurrrrrmmmmmmmmnnnnnnnnnnnnnnnnenne 70
10.2  INItIAl BSSESSMENT ...ttt nbnee 70
10.3  Initial SUCCESS ASSESSMENL.......euiiiiiii e e eee et e e e e et e e e e e e e e eeaeenaa s e e e eeeeeeeennnnns 73
O S =TS o] g ESJ [T g =T 76
11. Denmark, NOrdsjeelland ...........cooiiiiiiiiiiiiiii e e e e aaaee 78
11.1 Introduction to demo and restoration MEASUIES ..............uuuuuumrmmmmmmmnnnnnnnnnnnnnnnennennes 78
11.2  INQtiAl @SSESSMENT ....eviiiiiii e e eee ettt e ettt e e e et e e e e e e e e e aaae e e e e e e e eeaeaanns 78
11.3  Initial SUCCESS ASSESSIMENT. .. .uuuuuuuiuiiiiiiiiiiiiiatiitiaiiaaraaaeababbebnbbeaeeneneesnssnnnnsnnsennne 81
11.4  LeSSONS [EAIMEM .....uuuuiiiiiiiiiiiiiiiiiiti bbb sssssssnnnnnnnnnes 83
D2 T o o =T G N ) SRR 85
12.1 Introduction to demo and restoration MEASUIES ..............uuuuuummmmmmmmmnnnnnninnnnnnnnnnnnnnes 85
12.2  INItIal BSSESSMENT ...ttt bbb nnnnnnnnnne 85
12.3  Initial SUCCESS @SSESSMENL......ccuiieiiii i e e eeeeeiiiiae e e e e e et ea s e e e e e e eeaaen e e e eeeeeeeannnns 88
D =110 g K3 [T g =T P 91
13. Spain, Castillay LEON ........oouiiiiii et e e e et e e e e e aaaee 92
13.1 Introduction to demo and restoration MEASUIES .............uuuuurrrrrrmmmmnmnnnnnnnnnnnnnnnnnnnnes 92
13.2  INQtIAl @SSESSMENT ....eviiiiii e e e e e e e et e e e e e e e et e e e e e e e aaraas 93
13.3  Initial SUCCESS ASSESSMENT. ... .uuuuuiiuiiiiiiiiiiieiitiiaaeeaaarnaanneaneaeeenenenneanesannnnnnsnnnnnnnes 97
13.4  LeSSONS [EAMMEM .....uuuuuiiiiiiiiiiiiiiiiiiii s nnsnnnnnnne 99
14. France, NOUVEIE-AQUITAINE ......cciiieeii e e et s e e e e e e e eeaaen s s e e aeeeeeene 100
14.1 Introduction to demo and restoration MEASUIES ...............uuuuummummmmmmmmnninnnnnnnnnnnnnnn 100
14.2  INItIAl ASSESSMENT ...ttt sssssen e nnnnnnnnnnnnes 100
14.3  Initial SUCCESS ASSESSMENL. .. .uuuuuuiiiiiiiniiniiiiieiaeiaaeeaanaaarnaaeeeneeeaeesseensneennsnnnnnsnnnnnes 102
14.4  LeSSONS IEAINEA ....coeeiiiiiii e e e e e e et e s e e e e e e e e aatta e e e aeaaeeennnes 105
15. Serbia, COPPICE TOIESES. ... e e e e e e e e e e e e eeeeees 106
15.1 Introduction to demo and restoration MEASUIES ..........ceuuuuuiiieeeereeeiiiiaaaeeeeaeeeeaees 106
15.2  INQtial @SSESSMENL ....ceiiiiiii e e e e e e e e et e e e e e e e e e et aeaaaaaaaae 106
15.3  Initial SUCCESS @SSESSMENL.....ciiiiiiiiiiii e e e eeeeeeeiee e e e e e e ettt ea s e e e e e e e eaartaa e e aeaaeeennnes 109

15.4  LESSONS [BAINEA .....eniiii ettt ettt et e e e e et e e e enaannas 112



Executive summary

Within the SUPERB project, in 12 demos across Europe, forest restoration activities were
implemented. These demos represent a variety of stressors on European forest and a range
of restoration actions. In the 12 restoration areas also socio-ecological systems are
considered. The 12 demo areas are:

e |taly — Po Valley

e Southern Netherlands

e Czech - Vysocina North Moravia

e Germany — North Rhine Westphalia

o Sweden — Vindelalven-Juhttatahkka UNESCO Biosphere reserve
e Scotland — Queen Elizabeth Forest Park
e Croatia-Serbia — Cross boarder demo

e Romania — Fagaras mountains

e Denmark — Thy & Nordsjeelland

e Spain — Castillay Ledn

e France — Nouvelle-Aquitaine

e Serbia — Coppice forest

The last two years most of the restoration actions have been implemented in the demo areas.
In this document “Deliverable 7.4 Restoration implementation and monitoring” a short
description of the restoration measures implemented in each demo area is included.

Next to these short descriptions about the restoration measures (more can be found in
Deliverable 7.1), insights in the initial situation of the restoration areas are described. Where
possible, forest inventories are performed of the initial situation which describe the forest
composition e.g. species in adult trees, saplings and seedlings, but also dead wood volume.

The third component described for each demo involves assessing the initial success of
restoration efforts using both success and effort indicators. The early phase of forest
restoration is critical as they set the direction in which the restoration activities will develop in
the long-term. Therefore, early monitoring and evaluation of restoration implementation is
essential and should be done one or two years after restoration activities are completed. Since
the restoration areas are still in the early stages of establishment, the success indicators are
limited to a few quantitative measures specific to this phase. Meanwhile, effort indicators
provide a more qualitative assessment, offering insights into the efforts undertaken to achieve
a successful restoration.

Finally, lessons learned were gathered during several workshops in which the demos could
discuss different topics with each other.

Restoration implemented

Several demos, such as those in Italy, Germany, Serbia-Croatia (Serbian side), and the
Netherlands, have completed their restoration activities. Others are still ongoing and are
expected to finish before summer 2025. Unforeseen challenges, such as rapidly changing
weather conditions, regulations and lengthy procurement processes (e.g. for work to be
tendered or seedlings), caused delays in some restoration actions. This reflects a common
lesson learned: restoration is a time-consuming process that requires overcoming numerous
hurdles like these extreme weather conditions and procurement processes, but also the
shortage in labour and strict legislations.



Success indicators

Success indicators assessed are survival rate of planted trees, damaged rate of these trees,
percentage of the area restored of the target area and targeted species composition. Demos
with a low survival rate are planning to do replanting next year. The damage of the planted
trees is mostly browsing damage across demos. Frost and droughts were not such a big
problem the last year. Not all demos have reached their target of restored area yet. The demo
areas in Serbia and the Netherlands have expanded their efforts to restore some additional
hectares, while some of the demos are still focusing on completing the scheduled restoration
area.

Effort indicators

Different effort indicators are assessed by the demos. The effort indicators are divided over
four drivers; Environmental, Socio-Economic, Institutional, Policy & Management drivers and
Project characteristics.

Site-species selection is one of the indicators that fall under the driver “Environmental”. Demos
that planted trees as part of their restoration activity undertook a process of site-species
matching to increase the likelihood restoration will be successful in the long term. Other
indicators like planting desired species, site preparation and seedlings quality were also mostly
assessed positively. The desired species were planted, site preparation was conducted where
necessary, and seedlings were sourced from certified nurseries. Another indicator, timing of
planting, was also carefully considered, although unforeseen weather conditions occasionally
caused delays.

The socio-economic driver is about involving stakeholders. All demos actively engaged
stakeholders and communicated with them intensively in their restoration process by for
example the stakeholder workshops. The early and sustained involvement of local
stakeholders was mentioned by several demos as one of the key lessons they had learned
from the process.

The third driver “Institutional, Policy & Management” includes, among others, the indicator
long-term management. Demos are thinking about the long term and include the demo areas
in management plans which will help to make the restoration a success. The fourth driver
“Project characteristics” includes the restoration objectives and goals.

Lessons learned

Overall, the lessons learned highlight several common challenges and strategies.
Coordination and planning are crucial, as seen in e.g. the Croatian-Serbian demo, where
legislative pressure requires restoration within two years after disturbance. Public awareness
and stakeholder engagement are also essential, as demonstrated in the Ume Alvdal
restoration site in Sweden, where local communities were involved in the planning and
implementation process. Additionally, the importance of ensuring an adequate supply of
seedlings and addressing poor soil conditions is emphasized in the Danish and Italian demos.
Long-term maintenance and protection of restoration sites are critical for ensuring the
sustainability of restoration efforts. For instance, in the Czech demo, long-term management
planning is ensured by forest managers and legislative requirements. In the German demo
area, ongoing management activities focus on fostering the development of desired species
mixtures. Similarly, in the Romanian demo, a step-by-step maintenance process is proposed
to initiate the return of natural forests. Additionally, the unexpected climatic events such
droughts, storms, wildfires and pests infestation that occurred at more than half of the demos
(e.g. Spain, France, Croatia, Serbia, Denmark, Italy and Scotland) highlight the importance of



adaptive restoration strategies to changing weather conditions and being flexible in restoration
action schedules like planting new trees. Certainly, the most important lesson learned was
that implementing forest restoration takes time. Naturally, it may take far longer before
ecological objectives are achieved and few outcomes can be expected at such an early phase
in the establishment of restoration. Instead, the implementation phase, in which demos find
themselves at the moment, is all about starting the restoration actions for long—term success.

Keywords
Demos, forest restoration, restoration implementation, restoration success, lessons learned



1. Introduction

The early phase of forest restoration is critical as they set the direction in which the restoration
activities will develop in the long-term. Therefore, early monitoring and evaluation of
restoration implementation is essential and should be done one or two years after restoration
activities are completed. Partly to assess the success, but also to define if and which follow-
up actions are needed. This evaluation provides insights into what has worked and was
achieved within the assessed time scale. It also highlights lessons-learnt throughout the
process of establishment and implementation of restoration activities.

Restoration projects typically aim to deliver multiple objectives, and evaluating their success
should consider the context of a range of drivers that include environmental, socio-economic,
institutional, policy and management and project characteristics (Le et al., 2012%, Gatica-
Saavedra et al., 20172, FAO, IUCN & CEM, 20213, Menéndez-Miguélez et al., 2024%). Each
of the restoration drivers consist of specific indicators that describe efforts and success of
implemented actions. The effort indicators describe the efforts made towards achieving
specific target objectives (Table 1.1). Whereas success indicators (Table 1.2) are measurable
indicators that can be calculated based on the initial inventory before and after implemented
restoration activities. As restoration activities in the majority of demos included tree planting
(though not in some sites in Scotland, Denmark, Sweden), many success measures relate to
the success of seedlings. This is a critical variable in early years and will steer the development
of the forest. At some sites restoration works also involved the whole or partial removal of
trees. In such cases the variables emphasized the density of the remaining stand and dead
wood volume.

For SUPERB demo areas, the restoration activities were planned and carried out within the
project time span (2022 — 2025) which meant that in practice most restoration measures were
carried out in the course of 2023 or even 2024. Given the very early establishment phase of
implemented restoration in which we still are now (November 2024), in this deliverable we can
only evaluate the first 1 — 2 years after completed restoration activities. Our evaluation
distinguishes two types of analysis: quantitative and qualitative. The quantitative evaluation
focuses on measurable indicators (success indicators) and the qualitative evaluation of the
efforts made (effort indicators). Additionally, we also recognize lessons-learnt which describe
ups and downs of restoration implementation process.

As planning of restoration activities was considered individually, the implementation time of
restoration activities vary across demo partners (see in updated D7.1 Demo workplans v2.0).
Therefore, in this deliverable D7.4 we take into account only the activities that took place until
November 2024.

! Le, H. D., Smith, C., Herbohn, J., & Harrison, S. (2012). More than just trees: Assessing reforestation success in tropical
developing countries. Journal of Rural Studies, 28(1), 5-19.

2 Gatica-Saavedra, P., Echeverria, C., & Nelson, C. R. (2017). Ecological indicators for assessing ecological success of forest
restoration: a world review. Restoration Ecology, 25(6), 850-857.

3 FAO, IUCN CEM and SER. (2021). Principles for ecosystem restoration to guide the United Nations Decade 2021-2030. Rome,
FAO.

4 Menéndez-Miguélez, M., Rubio-Cuadrado, A., Cafiellas, I., Erdozain, M., de Miguel, S., Lapin, K., Hoffmann, J., Werden, L.
and Alberdi, I., (2024). How to measure outcomes in forest restoration? A European review of success and failure indicators.
Frontiers in Forests and Global Change, 7, p.1420127.
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Table 1.1 Effort indicators assessed in the SUPERB demo areas. (Le et al., 2012)

Driver

Effort indicator

Description

Environmental

Site-species Site suitable species are planted.

matching

Presence of desired | Desired species are present in restored area
species

Site preparation

Site preparation necessity checked and done if
needed.

Seedling production
and quality

Choice for high quality seeds/seedlings. Seedling
check e.g. if root system is well established, root
and shoot ratio

Time of planting

Planting during appropriate season.

Technical capability

The right professionals for the job.

Post-establishment
silviculture

Any post planting actions planned if necessary e.g.
replanting

Socio-economic

Restoration costs

Cost of restoration actions

Acceptance by local
communities

Acceptance of locals of the restoration activities
happening.

Local participation
and involvement

local communities and
implementation and

Active participation of
stakeholders in planning,
continues monitoring

Institutional, policy
& management

Institutional
arrangements

If and how does your institute supports your
restoration activities (policies, systems, processes)

success drivers

Effective governance

How effective are administrative/governance
arrangements? E.g. How long does it take to
arrange permissions?

Policies Policies supporting restoration, if yes how
Long-term Considering planning, both in time and in space,
management balancing short-term with long-term goals, and
planning allocating the funding available for the reforestation
project as efficiently as possible.

Long-term Technical maintenance and protection against
maintenance and | browsing, pests, fires, competition from weeds, and
protection of | uncontrolled cutting for fuel, fodder, and lumber.
restoration sites

Project Restoration goals | Restoration goals written down and aiming to reach

characteristics

and objectives

them. Short term restoration goals can already be
reached. Including biodiversity

Table 1.2 Success indicators assessed in the SUPERB demo areas. (Le et al., 2012, Menéndez-

Miguélez et al., 2024)

Success Indicator

Description

Survival rate

Percentage of all planted seedlings alive at the time of monitoring,
preferably by species to determine the success by species, including
comparison to control areas

Restored area

areas.

Area (ha) restored by certain measure, including delineation of control

Total damage rate

Percentage of seedlings that showed any kind of damage

Browsing damage rate

Percentage of seedlings that showed browsing damage

Frost damage rate

Percentage of seedlings that showed frost damage

Drought damage rate

Percentage of seedlings that showed drought damage

Target species richness

Number of tree species recorded
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2. Italy, Po Valley
2.1 Introduction to demo and restoration measures

The Po Valley demo is located in northern Italy in the Lombardia region, the most populated
region in Italy. Within the Italian demo area, 4 sites have been selected for afforestation;
Legnano, Villa Cortese, Inveruno, Vittuone. On these sites intensive agricultural practices
were taking place.

The initial environmental conditions are very similar across all the sites. The sites are
characterised by bare soils with some individual tree remnants of European ash (Fraxinus
excelsior), Boxelder maple (Acer negundo) and black poplar (Populus nigra). Most of them
are also covered by an herbaceous cover with the presence of shrubs at the edges.

The species selected for restoration planting are part of oak - hornbeam forest type (Quercus
— Carpinus forest) typical for the Po valley, excluding the ones that are not suitable in the
future according to the “Seed4forest” model (Task 6.2), and with some additional species that
are drought and heat resistant.

Photo 2.1. Initial situation on one of the sites in the Italian demo

2.2 Initial assessment

In the Italian demo the initial situation for each site were bare soils. Therefore, no forest
inventory took place because of this reason. However, the planting scheme includes the exact
number of seedlings and the species composition. The species composition shows a large
variety of planted species, 19 species in total. Most species contribute similar shares to the
composition, typically ranging from 3% to 10%. (Figure 2.1).
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2%
m Acer campestre
= Acer opulus
Carpinus betulus
10% Celtis australis
= Platano orientalis
= Platano occidentalis
m Fraxinus ornus
7% = Malus sylvestris
= Prunus avium

5% m Prunus cerasifera
m Prunus mahaleb
m Pyrus pyraster
= Quercus cerris
Quercus pubescens
Quercus robur
Sorbus domestica
6% Sorbus torminalis

Tilia cordata
2% m Ulmus minor

3%
5%

7%

Figure 2.1 Share of species in seedling density in the Italian demo.

2.3 Initial success assessment

2.3.1 Success indicators

For the Italian demo the following success indicators are relevant: survival rate, restored area
of total target restoration area, damage rate of planted trees and target species richness
(Table 2.1).

Table 2.1 Assessment of the success indicators for the Italian demo.
Indicator Unit Assessment
survival rate | % Assessed with complete census in the end of 2024 for the first area.

Mortality rate at 27.3% due to drought, replacement is ongoing. October
2025 for the other four.

restored % Within our demo area we restored 11 hectares with afforesting. 10
areas hectares were initial planned to be restored (110% restored).

total damage | % Estimated close to 15%

rate

browsing % Estimated close to 0%

damage rate

frost damage | % Estimated close to 5%

rate

drought % Estimated close to 10%

damage rate

target % Initial area with no tree species or at best some remnants (most forested
species initial area presented 4 grown tree individuals in a three-hectare patch).
richness Target reached of 30+ species between trees and shrubs (around

350%). Figure 2.1 only shows the tree species.

10
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2.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 2.2), Socio-Economic
(Table 2.3 & Table 2.4), Institutional, policy & management success drivers (Table 2.5), and
Project characteristics (Table 2.6) (Le et al., 2011).

Environmental

Table 2.2 Assessment of the indicators for the driver “Environmental”in the Italian demo.

Indicator ‘ Assessment

Site-species The majority of the species (over 90%) are natives, the climate adaptability
matching is being studied by planting different provenances.
Presence of desired

; 99% + of the desired species were planted
species

We checked the necessity of site preparation within our restoration area
Site preparation and we have done site preparations with different intensities in different
municipalities.

S?:gtljlgt?on and Seedlings are bought from a certified nursery with who we cooperate
guality already for a long time, and we checked the quality of the plant material.

"Appropriate season" for planting is going increasingly toward winter in the
Time of planting region. If 20 years ago the main planting was done from September to
December, now it is from November to February.

The Demo partner Parco Nord Milano is the main regional actor on this
field.

Post-establishment | Mortality rate will be measured by a census, dead saplings will be
silviculture replanted

Technical capability

Socio-economic

The cost assessment for the sites planted in 2024 is still under completion. It is complete for
the year 2023 (costs related to Legnano site implementation) but is still based on the quotation
for the 2024 sites (table 2.3)

Table 2.3 Cost assessment based on sustained costs for Legnano site and on the accepted quotation for the 2024
sites (Inveruno, Vittuone and Villa Cortese)

Site ‘ Has Total euros ‘
Legnano 2,9 87.691,20
Inveruno 1,75 33.133,28
Villa cortese 4,10 77.626,55
Vittuone 3,00 56.799,91
Tot 11,75 255.250,94
costs/ha 21.723,48

11
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Table 2.4 Assessment of the indicators for the driver “Socio-economic” in the Italian demo.

Indicator \ Assessment

Acceptance plays a major role in our Demo and consequently we will be
more focused on local participation of the end user of the parks: citizens,

Acceptance by neighbours, associations, tourists, public in general. We did not encounter
local resistance to implement restoration activities (The acceptance of a
communities transformation from bare land to a forest is generally high locally, from

citizens and municipalities alike.)

This aspect of the project is critical, as the only legal way to revert an Urban
Forest back to urban paved areas is through neglect or misuse, such as
activities like drug dealing. Recognizing its importance, the Demo team
decided to entrust this task to professionals. They are building a local
network of stakeholders to support the newly created Urban Forests. This

Local begins with annual meetings involving school classes from each participating
participation and | municipality, where the project is explained, and feedback is sought on what
involvement residents expect or desire from an Urban Forest. The aim is to foster a sense

of ownership and involvement, ensuring the forest develops alongside the
community that will benefit from it in the long term (approximately ten years).
Additionally, the initiative includes present-day engagement with local
associations (such as groups for the elderly, sports, or dog owners) and
collaboration with the active private sector in the area.

Institutional, policy & management

Table 2.5 Assessment of the indicators for the driver “Institutional, policy & management”in the Italian demo.

Indicator ‘ Assessment

A phlethora of arrangements already are in place to foster the restoration
activities. Each institution has a role; Universities providing tools and best
practice, Parco Nord actuating those practices, Municipalities providing
the legal and administrative path, ForestaMi providing locally the services
of the future Superb Marketpace and Gateway.

Local administrations timing and pace was vastly slower than expected,
Effective governance | but mainly in the approaching and explaining phase. Once onboard the
project, the bureaucratic machine moved with the expected peace.

Many unofficial policies are in place, but we do not receive incentives of

Institutional
arrangements

Policies

any kind.
Long-term
n]gzﬁt?nement The Demo is expected to maintain the new forests until the end of
Eong-te?m SUPERB project, and after they will be inserted into the public greenery

of the different municipalities, becoming part of the almost permanent

ETIEMETDE ERE general greenery management of the city.

protection of
restoration sites

Project characteristics

Table 2.6 Assessment of the indicator for the driver “Project characteristics” in the Italian demo.

Indicator Assessment
Restoration goals and Restoration goal achieved with 11 has planted out of 10 Has
objectives planned.

12
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2.4 Lessons learned

Ensure an adequate supply of seedlings amidst staffing shortages in public forest
nurseries needs twice the time respect to planned.

It is preferable and cost-effective to address pre-planting poor soil conditions that
may impede seedling establishment.

Meet the demands of newly planted forests means be ready to modify the irrigation
plan effectively and timely, especially under increasingly drier climatic conditions but
also increasingly stormy climatic conditions.

Consider the unusually high amounts of time needed to implement a project carried
out by an Italian public administration. Working with a municipality or other public
entities requires an adjusted amount of time both in the pre-planning phase of the
project and in realization

Paramount to ensure the correct implementation of maintenance activities (e.g.
sowing)

There are many untapped potentials in coordination and synergies between
municipalities and technical actors.

The results of the focused studies (best initial density and best adapted provenance)
have the potential to be upscaled immediately after being available, or when the
planted plots will be mature enough to have meaningful data: we expect no less than
10 to 15 years.

The results from the Urban Heat Island studies will help urban city planners in
designing future urban parks. The demo, by installing 189 air temperature sensors
spatially distributed in 9 park in the Metropolitan area, managed to find a proxy
between Landsat imagery LST data and monitored AirT for Milan region, and a
general approximation of T mitigation vs Distance for urban parks in Milan: the
mitigation effect of a park of 1,5 Has with medium canopy cover spatially reaches
180 m from the park centroid (article in writing process).

Nurseries around Italy have good potential but, especially in Central and Southern
Italy, the quantity and quality of seedlings should be improved.

13
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3. Southern Netherlands
3.1 Introduction to demo and restoration measures

Forest restoration was performed in Horst aan de Maas, in a pine forest on sandy soil. The
main tree species is Scots pine (Pinus sylvestris), mostly planted around 1950. In some parts
of the forest, Corsican pine (Pinus nigra) have been planted. A secondary tree layer is
developing since the nineties of the previous century, mostly consisting of pedunculate oak
(Quercus robur), silver birch (Betula pendula) and black cherry (Prunus serotina). Within the
Dutch system on forest habitats, the forest qualifies as N15.02 (pine, oak and beech forest on
dry soils, managed as a natural forest) or N16.03 (a similar forest type, with wood production
and biodiversity as main forest functions. https://portal.prvliimburg.nl/viewer/app/default).

In coordination with the forest owners, the following restoration measures are taken:

1. Application of rock dust, to replenish minerals that have leached from the topsoil
due to soil acidification

2. Introduction of rich litter species, to enhance the mineral cycling of minerals as
calcium, potassium and magnesium. The trees are planted on locations where mineral
richer soil layers are present within the rooting zone (e.g., within 2 m below soil
surface). With the introduction of these species, the tree diversity in the forest also
increases, most likely leading to a general increase in biodiversity.

3. Application of rock dust AND introduction of rich litter species. On locations
where loam layers are missing in the subsoil, and forest owners would like to plant
extra tree species, we planted the species in combination with the application of rock
dust.

In total we restore around 100 ha.

Photo 3.1 The initial state of the forest in the Dutch demo area, pine forest on a sandy soil.

14
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3.2 Initial assessment

The initial assessment monitoring was conducted to describe the initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in deliverable D7.3 Initial
situation assessment (Deliverable D7.3 Initial situation assessment).

The forest in the Dutch demo area has a variety of species. Especially in the lower diameter
classes this variety of species was found for adult trees, saplings and seedlings. The forest
overstory was mainly composed of species such Pinus species (51%), Quercus robur (17%)
and Betula pendula (11%). The highest forest density was between 7.5 — 12.5 cm diameters,
and no trees had diameter greater than 50 cm (Figure 3.1). Based on basal area, most of trees
were in diameter range of 17.5 — 40 cm (Figure 3.2). Besides the adult overstory trees,
saplings density indicated that a majority of small trees were Sorbus aucuparia (19%), Prunus
serotina (18%), Amelanchier lamarckii (15%), Robinia pseudoacacia (15%) and Betula
pendula (13%) with general very high abundance in 0 — 2.5 cm diameters (Figure 3.3). In
addition, composition of regenerated seedlings, 20 species in total, was very rich. The most
abundant regenerated seedling species were Prunus serotina (43%) and Sorbus aucuparia.
(18%; Figure 3.4).

140
120
Acer_pseudoplatanus
Amelanchier_lamarckii
100 M Betula_pendula
= W Cornus_sanguinea
S~
= 80 M Fagus_sylvatica
fy M Juniperus_communis
(%] . .
S 60 B M Picea_abies
© I m = W Pinus_sp.
40 - B - = M Pinus_sylvestris
I M Prunus_avium
20 I m B Prunus_serotina
I I I Quercus_robur
n | | = - - Robinia_pseudacacia

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Sorbus_aucuparia
M Tilia_cordata

w 1

diameter class

Figure 3.1 Number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter class
has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 3.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 3.3. Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5
cm).
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Figure 3.4. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

Around 54 standing dead trees per ha were found in the Dutch demo area. All standing dead
trees had a diameter lower than 25 cm and were assigned to decay class intermediate and
sound (Table 3.1). Most of the volume of lying dead wood was in an intermediate decay stage
(8.4 m3/ha) and only a small volume was in the rotten decay stage (1.5 m®ha; Figure 3.5).

Table 3.1 Number of standing dead trees per ha per different decay stage. Sound = recently dead. Intermediate =
partially rotten.

Decay stage Nr of standing dead
trees per ha

Total 54
Sound 29
Intermediate 25
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Figure 3.5 Lying dead wood (m3/ha), the total volume and the volume per decay class with error bar as s.e. of the
mean.

3.3 Initial success assessment

3.3.1 Success indicators

In the winter season of 2023-2024 we have performed two restoration measures: 1. applying
rock dust (60 ha., using 10 ton/ha Soilfeed) and 2. underplanting 59.3 ha with a mix of tree
and shrub species. We've planted three-year-old trees, as they are less susceptible to
browsing. In September 2024 83.5% of the planted individuals survived. This high survival
percentage is most likely due to the mild weather conditions.

In autumn 2025 an additional 39 ha. will be underplanted. For the Dutch demo success
indicators survival rate, restored area, frost damage rate and drought damage rate are relevant
(Table 3.2).

Table 3.2 Assessment of the success indicators for the Italian demo.

Indicator Unit  Assessment

survival rate % 83.5

restored areas - 60/60 ha, and next year an additional 39 ha will be restored.

frost damage rate - We have not had any frost since planting

drought damage rate - We have not had any drought since planting

Browsing damage rate Due to the use of wildlife protection and larger plant
material, the grazing damage has remained very
limited.

3.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 3.3), Socio-Economic
(Table 3.4 & Table 3.5), Institutional, policy & management success drivers (Table 3.6), and
Project characteristics (Table 3.7) (Le et al., 2011).
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Table 3.3 Assessment of the indicators for the driver “Environmental” in the Dutch demo.

Indicator

Site-species matching

‘ Assessment

Yes, we based our species on the soil type and climate predictions. Soll
analyses have been performed prior to the planting.

Presence of desired | Yes

species

Site preparation Yes

Seedling  production | Yes, we purchased our seedlings from qualified nurseries, and we ensure
and quality the quality of the seedlings is checked before planting.

Time of planting

Yes, but the planting season shifts every year.

Technical capability

Yes, we hired a forestry company to handle the planting, with periodic
checks from our side. The planting process went very well.

Post-establishment
silviculture

yes , if there is more than 20% mortality we are going to replant. Next
assessment will be summer 2025.

Socio-economic

Table 3.4 Overview of the direct restoration costs for the Dutch demo. Data for 2023 and 2024 are actual costs,
data for 2025 is estimated from 2023.

Cost category subcategory unit 2023 2024 2025
Planting
Site preparation €/ha €175.93 €200
Materials Protection €/ha € 33.36 €35
Plants €/ha €492.70 € 500
Labor planting + | €/ha €899.18 | €900
protection
Rockdust
Site preparation Soil analyses €/ha €173.88
Permits €/ha €132.34
Rock dust: depot €/ha €71.89
Materials Rockdust €/ha €1,477.95
Labor spreading rock | €/ha € 751.67
dust

Table 3.5 Assessment of the indicators for the driver “Socio-economic” in the Dutch demo.

Indicator Assessment

Acceptance
local
communities

by

Local acceptance of the restoration is high. This is at least partly due to involving
and informing the local community (see next point).

Though the participation to the workshops was not very high, important
forerunners and influencers were present. Already during the second workshop
they expressed confidence in the project. They most likely shared that within
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the community. Moreover, rural communities as Horst aan de Maas are familiar
with forest work.

Local We planned several stakeholder workshops. During the indoor sessions, we

participation and | explained why restoration is so important, and during the outdoor sessions, we

involvement demonstrated how we plan to approach it and which measures we will
implement.

e Prior to the start of SUPERB: possibilities for forest restoration were
explored

e September 2022: stakeholder workshop, including representatives of
the local community and the municipality

e November 2022: forest excursion for all owners of parcels > 1 ha. 15
participants

e April 2023: workshop explaining the type of restoration measures, 15
participants

e Bilateral meetings with small forest owners participating in the project,
leading to plans for restoration

e November 2023: implementation workshop in the field. Open to all
interested inhabitants of Horst aan de Maas. 9 participants

A local community (Groengroep) will take care of forest management after 2025,
as they are aware of the importance of forest restoration.

Institutional, policy & management

Table 3.6 Assessment of the indicators for the driver “Institutional, policy & management” in the Dutch demo.

Indicator ‘ Assessment

Institutional Within our organization the Bosgroep Zuid Nederland, we have
arrangements connections with various stakeholders, including the municipality and local
private landowners. Additionally, we have experts and researchers on
biogeochemistry, forest ecology and forest management within our
organization who support us in implementing the measures.

Effective governance | We operate in accordance with the law and also have very good contacts
with the government.

Policies There are subsidized restoration projects, for instance funded by the
province Limburg (SPUK).

Long-term Together with the municipality of the Demosite, we have developed a

management management vision for the next 10 years. This is related to all the nature

planning and forest areas within the municipality. The situation is different for private

landowners, as they do not have the financial resources to create a 10-year
plan. Additionally, the province of Limburg is working on a revitalization
plan that outlines which forests need to be revitalized.

Long-term Protection against browsing has been placed and will function the next five
maintenance and | years. The private land owners are responsable for the mangement of the
protection of | restored sites. We will help them by making a stepwise guide for the
restoration sites management of the restored sites in the following ten years. The

community of Horst aan de Maas has a long term contract with the
Bosgroep Zuid Nederland; the management of the restored sites will be
incorporated the management plans we make for them.
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Project characteristics

Table 3.7 Assessment of the indicators for the driver “Project characteristics” in the Dutch demo.
Indicator Assessment

Restoration goals and objectives We have reached the goal of restoring 100 ha. forest.

3.4 Lessons learned

e 4 years is very short for planning — planting — management. Time consuming factors
are:
o Involving the small forest owners
o Acquiring permits. Especially for the helicopter for spreading the rockdust
o The restoration has succeeded within the time period because of the fact that
we had no major setbacks. For example, if weather conditions would have
been inappropriate, the helicopter would not be able to spread the rock dust
and we would have had to wait another year.

e Working with small forest owners is relevant for the forest area and for society, but it
requires time and patience. Also some concerns on the future management of the
restored sties.

¢ Due to changing climate, warm autumns and winters, gives a small window for
planting. Due to the wet summer we had, the first year survival is higher than
expected.

¢ In general: not all restoration measures that we have applied are generally accepted.

o Using rock dust: there is a debate going in the Netherlands on the possible
negative effects of rock dust on the forest ecosystem. However, as the
acidification in the forest in Horst aan the Maas is severe that trees suffer
from nutrient deficiencies, application of slow release minerals is the best
method to replenish the leached minerals in this particular forest (we studied
other possibilities). Parts of the forest were not treated, as a precaution for
potential negative effects.

= Prior to the implementation, we've communicated on the why and how
of this practice (see table 3.6).

o Planting ‘other’ (rich litter) and new climate resilient non native (tree-)species.
There is also debate on the question whether rich litter species are
‘apropriate’ in the Pine forest, and if they would survive in the harsh acidic
and nutrient poor sandy soils. As to the first question, we have shown in other
projects on historical forest species composition, that these species were
present and that the Pine forest is a result of human planting and selection.
We have explained that during workshops and field excursions. As to the
second question, we agree that most of these species require slightly less
acidic conditions. Hence, we have performed a landscape and soil survey to
locate suitable locations and only planted the species there.

»= On the asisted migration: the municipality of Horst aan de Maas was
welcoming experiments with these species, as they already see the
impact of climate change. As the site is not in or near a Natura 2000
area, designated to habitattypes resembling the Pine forest, and
hence there would be a low risk for unintented dispersal, we
considered it to be save to plant these species here in low numbers. In
communication on this assisted migration we refer to the experimental
character.

e Monitoring of existing experimental management practice sites confirms the need of
forest rehabilitation.

e The importance of good communication with all kind of stakeholders was
underpinned by this project.
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o With stakeholders: the question ‘what is important to you in forest’ is a very
good one to start an open conversation on rehabilitation (thanks to WP2)
Working with other experts/expertise (WPSs): is very inspiring. However, as some
tasks, especially those on interaction with stakeholders, were very time consuming, it

would be better to better align expectations, tasks, budgets and capacities before the
start of the project.
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4. Czech, Vysoé€ina North Moravia
4.1 Introduction to demo and restoration measures

The Vysocina North Moravia demo is located within VysoCina Region, also known as
Bohemian — Moravian Highlands. The demo area includes restoration of approximately 100
ha of forests including construction of 4 water retention ponds.

Norway spruce (Picea abies) forests in the demo area are heavily affected by calamities of
European spruce bark beetle (Ips typographus). Therefore, the restoration focuses on
regenerating forests by establishing new mixed forest stands (including 3 and more tree
species) with increased rate of natural regeneration of pioneer species such birch (Betula),
poplar (Populus), alder (Alnus) and willow (Salix). Besides, in some stands Norway spruce is
replaced by broadleaved tree species such beech (Fagus sylvatica), fir (Abies spp.), oak
(Quercus spp.) and maple (Acer spp.). As the bark beetle infestation is one of the
consequences of droughts, the restoration also aims to improve forest water retention.

zech demo area, affected Norway spruce stands by bark beetle.

Photo 4.1 The initial state of the forest in the C

4.2 Initial assessment

The initial assessment monitoring was conducted to describe the initial state of the restoration
stands. The assessment included measurements of saplings (diameter below 7 cm with height
above 1.30m) and seedlings (diameter below 7 cm with height below 1.30 m). The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Only saplings and seedlings were assessed, while the adult trees have been felled due to the
bark beetle damage. Saplings density indicated that the majority of small trees were Betula
pendula (39%), Salix caprea (31%) and Alnus glutinosa (19%) with general very high
abundance in 2.5 — 5 cm diameters (Figure 4.1). In addition, the composition of regenerated
seedlings, 20 species in total, was very rich. In general higher species richness was found in
the natural regeneration than the planted seedlings (18 and 12 species respectively). The
natural regeneration was dominated by Picea abies, accounting for 40% (7,059 seedlings/ha),
followed by Betula pendula at 26% (4,591 seedlings/ha), while most of the planted seedlings
were Quercus species (33%, 4,342 seedlings/ha), Fagus sylvatica (20%; 2,656 seedlings/ha)
and Alnus glutinosa (15%, 1,983 seedlings/ha; Figure 4.2 — 4.4).
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Figure 4.1. Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5
cm).
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Figure 4.2. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

24



SUPERB — Deliverable 7.4

B Abies_alba

W Acer_pseudoplatanus

M Alnus_glutinosa
Betula_pendula

B Fagus_sylvatica

M Larix_decidua

M Picea_abies

M Pinus_sylvestris

B Prunus_avium

B Pseudotsuga_menziesii

W Quercus_sp.

M Tilia_cordata

Figure 4.3. Total share of planted seedlings (below 7 cm in diameter with height below 130 cm) per species. Data
labels displayed only for species which contribute more than 1% to the total share.
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Figure 4.4. Total share of naturally regenerated seedlings (below 7cm in diameter with height below 130cm) per
species. Data labels displayed only for species which contribute more than 1% to the total share.

4.3 Initial success assessment

4.3.1 Success indicators

For the Czech demo the following success indicators are relevant: restored area and browsing
damage rate of planted trees (Table 4.1).

Table 4.1 Assessment of the success indicators for the Czech demo.

Indicator Unit ‘ Assessment

restored areas ha 103.00 ha of restored forest, and 8 water catchments constructed
out of 100 ha of forest restored and 4 catchments constructed
scheduled.

browsing damage % 42% of remeasured seedlings (in period 2023 -2024) had browsing

rate damage. Most damage was found on Pseudotsuga mensiezi (100%
damage), Betula pendula (74% damage) and Quescus sp. (72%
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damage). Additionally, given the origin of the seedlings 36% of the
planted seedlings (artificial) was damaged from which Pseudotsuga
mensiezi (100% damage) and Abies alba (56%) were mostly
browsed by game. For natural seedlings total damage was even
higher, up to 48% from which Acer pseudoplatanus (100% damage),
Betula pendula (74%) and Salix caprea (72%) were affected the
most. As in some stand we placed fences, we also observe that
browsing damage outside the fence was significantly higher
compared to inside the fence. Seedlings outside the fence
experienced 72% browsing damage, compared to only 34% for
those within the fenced area.

4.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 4.2), Socio-Economic
(Table 4.3 & 4.4), Institutional, policy & management success drivers (Table 4.5), and Project

characteristics (Table 4.6) (Le et al., 2011).

Environmental

Table 4.2 Assessment of the indicators for the driver “Environmental” in the Czech demo.

Indicator Assessment

Site-species matching

The selection of tree species for
reforestation in the Czech Republic is based
on legislative rules and ecological principles
to ensure forest stability and adaptation to
local conditions. Key factors include site
characteristics such as soil type, altitude,
moisture and expected forest function.
Based on these criteria, the optimal
composition of tree species is determined for
each specific location.

Presence of desired species

This indicator is linked to the previous one
but also considers silvicultural practices
utilizing specific tree species, such as those
with preparatory functions. In the case of
large-scale clearings caused by calamities,
this often includes birch or alder (on water-
affected sites). These species create
conditions suitable for the establishment of
target species such as beech and fir.

Site preparation

On suitable sites (compacted and/or
degraded soils or with high vegetation
competition) soil preparation with forestry
mulcher is used as a method to create
favourable conditions for the natural
regeneration of forest tree species.

Seedling production and quality

The planting material was selected in
accordance with Czech legislation and
following the rules for the transfer of planting
material within the country. This ensures the
ecologic suitability and adaptability of the
selected material to local conditions.

26



SUPERB — Deliverable 7.4

' ' Spring and autumn in accordance with the
Time of planting best practice.

Technical capability includes sufficient
capacity to ensure qualified work and
adequate materials for the restoration of
large-scale calamity-affected areas. This
encompasses human labour, planting stock,
plant protection measures, transport
capacities, and more.

Technical capability

Post-establishment silviculture includes
practices supporting the successful
development of young forest stands. This
involves controlling competing vegetation
Post-establishment silviculture and pests, protecting against browsers, and
carrying out thinnings (control of stand
density, tree species mixtures, individual tree
stability etc.).

Socio-economic

Table 4.3 Restoration costs for the different sites and actions in the Czech demo

Restoratio e Restoratio 0 0 0 024 0

Private forest (KINSKY Zdar, a.s.) | Site preparation €/ha | - - - -
Weed control (mechanical and €/ha | 78 166 | 74 -
chemical)
Fencing (labor and material) €/ha | 860 | - - -
Plants €/ha | 1372 | - - -
Labor for planting €/ha | 380 | - - -
Repellents to deter browsing €/ha | - - - -

Public forest (Forest of the Czech | Site preparation €/ha | 630 | - - -

Republic; Lesy Ceské republiky i

s.p.) Weed control (mechanical and €/ha | 730 | 300 | 300 | -
chemical)
Fencing (labour and material) €/ha | 1331 | - - -
Plants €/ha | 2129 | - - -
Labor for planting €/ha | 1528 | - - -
Repellents to deter browsing €/ha | 193 | - - -

Table 4.4 Assessment of the indicators for the driver “Socio-economic” in the Czech demo

Indicator Assessment

The indicator reflects whether the forest
restoration method was accepted or not by the
local community. As part of the project, two
stakeholder engagement workshops (30" of
October 2022 and 1st of March 2024) were
organized, where also forest landowners, in situ
forest and wildlife managers, regional and local
government were represented. The consensus
highlighted the importance of reforestation with
native species and restoring soil and forest

Acceptance by local communities
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water balance to create healthy, resilient forests
that fulfill both ecological and economic
functions.

Local participation and involvement

Local-level stakeholders were engaged through
stakeholder workshops (30t of October 2022,
1st of March 2024), where the requirements of
individual parties were discussed. Workshop
participants actively contributed by presenting
and justifying forest restoration proposals in
groups, followed by a discussion. Key outcomes
included balancing production and non-
production functions, restoring water reservoirs,
enhancing species diversity, prioritizing natural
regeneration, and controlling game populations.
Participants emphasized economically viable
forests, infrastructure development, and limited
inclusion of Norway spruce.

Institutional, policy & management success

Table 4.5 Assessment of the indicators for the driver “Institutional, policy & management success” in the Czech

demo

Indicator Assessment

Institutional arrangements

The Faculty of Forestry and Wood Sciences
(FLD) at CZU supports the SUPERB project by
aligning its goals with institutional policies,
emphasizing sustainability, biodiversity, and
innovation in forestry. It ensures effective
collaboration through active communication with
partners, while streamlined processes for
resource allocation, supported by sufficient
personnel capacities, facilitate the smooth
implementation and reporting of the project.The
activities carried out align with the latest
scientific knowledge, and the project further
enables the effective integration of these
practices into forestry operations. This approach
ensures sustainable management and
contributes to addressing current environmental
challenges. Moreover, it fosters collaboration
among stakeholders, enhancing the practical
applicability and long-term impact of the
implemented measures.

Effective governance

CZU Prague operates according to the
principles of effective governance, such as
transparency and accountability in managing
allocated resources. Public tenders were
conducted to secure restoration efforts on
calamity-affected areas in compliance with EU
and Czech legal regulations. This process
caused some delays compared to the original
plan, but the overall project goal was not
negatively impacted.

Policies

In the Czech Republic, various subsidy
programs from the Ministry of the Environment
(MZP) and the Ministry of Agriculture (MZe) are
available to support forest owners in restoring
forest stands on calamity-affected clearings.
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These programs provide financial assistance for
activities such as reforestation, pest control,
biodiversity enhancement, and adaptation to
climate change, aiming to promote sustainable
and resilient forest ecosystems.

Long-term management planning

Long-term management planning is ensured by
the internal capacities of forest managers (State
Forests of the Czech Republic, Military Forests
and Estates of the Czech Republic, and Kinsky
Zdar Forests), as well as by legislative
requirements and expert consultations with CZU
Prague.

Long-term maintenance and protection of Kinsky Zdar Forests). Protection of plantings
restoration sites against browsers will be maintained in functional

Long-term maintenance and protection of
restoration sites are ensured by the technical
and personnel capacities of forest managers
(State Forests of the Czech Republic, Military
Forests and Estates of the Czech Republic, and

condition as needed, and all silvicultural
measures will be carried out in accordance with
best practices, in compliance with Czech
legislation and existing methodologies for
forestry practice.

Project characteristics

Table 4.6 Assessment of the indicators for the driver “Project characteristics” in the Czech demo

Indicator Assessment

Restoration goals and objectives Our restoration goals were achieved on time.

We restored 103.00ha of forest in total and 8
water catchments were constructed.

4.4 Lessons learned

Ecological conditions are not suitable for introducing some of the desired tree species
such as Abies alba and Fagus sylvatica.

In the Czech Republic, strict forestry legislation limits the potential for retaining
deadwood and habitat trees in forests and constrains the ability to work with longer
time frames for forest management. This is particularly relevant for the restoration of
calamity-affected clearings, where the rapid removal of damaged or infested wood is
required to prevent the spread of pests such as bark beetles. Additionally, the
legislation emphasizes the swift reforestation and securing of stands, often prioritizing
the establishment of new forest stand within short deadlines. This can make it
challenging to adopt more flexible or adaptive approaches that consider natural
regeneration, biodiversity enhancement, or mixed-species planting aimed at creating
more resilient forest ecosystems.Complicated public procurements and lack of
resources

Enormous potential for natural regeneration on some of degraded sites

The long-term impacts of certain measures, such as soil preparation, are not yet
sufficiently understood. Similarly, we lack adequate information on the dynamics of
game damage on calamity-affected areas and on optimal silvicultural practices for
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creating species mixtures and stand structures that were not common in previous
silvicultural models.

Planting is only the beginning of a very long and complicated journey. It is evident that
diverse tree stands are developing in calamity-affected areas often due to a
combination of natural and artificial regeneration. However, managing these stands
will be far more complex and costly than maintaining coniferous monocultures. A
shortage of skilled labor in the forestry sector will further exacerbate the situation.
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5. Germany, North Rhine Westphalia
5.1 Introduction to demo and restoration measures

The North Rhine — Westphalia (NRW) demo is located in western Germany. The demo area
includes approximately 40 ha of infested Norway spruce (Picea abies) forests for restoration.
Norway spruce forests located within the demo area were heavily affected by European spruce
bark beetle (Ips typographus) calamities since 2018. Therefore, restoration actions focus on
forest diversification by using combinations of natural regeneration of e.g., birch (Betula),
willow (Salix), maple (Acer), rowan (Sorbus) and the targeted replanting of e.g., oak (Quercus),
beech (Fagus), hornbeam (Carpinus), lime (Tilia), and alder (Alnus). This is done by selecting
different site-adapted species (minimum four species), and including, where applicable, the
use of pioneer species.

The diversification is sought through the implementation of forest development types (here
referred as WET) on the selected demo sites in accordance with the silviculture and
reforestation concept of the state of NRW. These concepts are based on the selection of tree
species in accordance with the respective site conditions, expected climate change induced
changes of the current site conditions as well as stakeholder interests. Every WET consists of
at least four different site-adapted tree species in varying proportions.

A

Il AR ¢
forest in th

German demo ra, affected Norway épruce stands by bark beetle.

if

Photo 5.1 The initial stat of the

5.2 Initial assessment

The initial assessment monitoring was conducted to describe the initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Forest overstory on the sites restored and affected by the bark beetles had approximately 40
adult trees per ha. The overstory was mainly composed of species such Betula pendula (41%)
and Fagus sylvatica (30%; Figure 5.1). Based on basal area, most of trees were in the
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diameter range of 22.5 — 25 cm (Figure 5.2). Although the adult Picea abies trees are removed
from the site, this species was found in the regeneration, both in saplings (30%) and seedlings
(62%). Besides Picea abies, Betula pendula had also a large share in the saplings (35%) and
seedlings (19%) compared to the other 17 seedlings species (Figure 5.3 & 5.4).
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Figure 5.1 Number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter class
has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 5.2 Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 5.3 Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5
cm).
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Figure 5.4 Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

The total dead wood per ha was around 60 m? from which 33.3 m® was lying dead wood and
27 m*®was standing dead wood. Most of the lying dead wood was assigned to the intermediate
decay class (19.2 m¥ha; Figure 5.5). The standing dead wood was mostly composed of Picea
abies (26.9 m3/ha; Figure 5.6).
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Figure 5.5 Volume lying dead wood (m3/ha), the total and per decay class. Sound = recently dead; Intermediate =
partly rotten; Rotten = completely rotten.
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Figure 5.6 Volume standing dead wood (m3ha), total and per species with error bar as s.e. of the mean.

5.3 Initial success assessment

5.3.1 Success indicators

For the German demo the following success indicators are relevant: survival rate, restored
area and target species richness (Table 5.1). The browsing damage rate is not relevant
because the areas are fenced or trees are protected with growth shelters.

Table 5.1 Assessment of the success indicators for the German demo.

Indicator Unit Assessment

Survival rate - Monitoring of tree survival after planting is intended. This will
involve walking along the planting strips to assess the survival
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of each planted tree. Due to current capacity limitations, this
monitoring cannot be conducted before spring 2025. Should
survival rates be found to be low, replanting will be planned
for the next appropriate planting period.

Restored areas ha 33.82 ha
Target species - The desired species were planted on all sites and ongoing
richness management activities are focused on fostering the

development of the desired species mixtures. Precise figures
on target species richness are not yet confirmed.

5.3.1.1 Restored area of total target restoration area

First of all, it must be emphasized that the planting of WETs should be regarded as a
restoration activity that, ideally, promotes forest growth over a larger area than the planted
area of the WET. The potential area restored beyond the implemented WET depends largely
on the location and characteristics of the established WET and cannot yet be confirmed due
to the early stage of the restoration process. What can be confirmed is the implemented area
and number of WETSs that were set out in the Grant Agreement and project planning. As set
out in the Grant agreement, it was intended to establish five demo areas that are owned or
managed by associate partners. Each of these five areas was intended to cover 5-10 ha of
forest area affected by bark beetle outbreaks, with a combined total of 27.50 ha, and include
the implementation of at least two WETSs. Realized are about 28.32 ha (103%) across six
demo areas ranging in size from ca. 3.60 to 6.10 ha (see Table 5.2).

It should be noted that there have been changes in the planned sites and associate partners
throughout the project due to various circumstances, which affected the area and number of
implemented WET per demo site. For example, a conflict over a planned demo site in
Gevelsberg remained unresolved resulting in only one WET being realized in Gevelsberg. The
private forest owner “Auf Gut Berge” joined the project later, providing two alternative demo
sites in close proximity to the site implemented by the city of Gevelsberg.

For the state forest Arnsberger Wald five WET were planted as planned (see Table 5.2). In
the same demo area, two further WETs were implemented as intended through hydro-
suspension seeding. These seven WETSs cover a combined area of 5.50 ha. It was furthermore
intended to upscale reforestation efforts across 200 ha of state forest in the Arnsberger Wald
following the silviculture and reforestation concept of the State Forest Service (Landesbetrieb
Wald und Holz NRW (LBWH)). Realized so far are about 270 ha (135%), including the demo
sites, with further restoration activities ongoing to restore an additional 1 400 ha.

Regarding statewide upscaling efforts, LBWH committed to restore 10.600 ha damaged public
forests in NRW of which 4 400 ha have been implemented, with 8.300 ha planned for further
restoration efforts. Included in the statewide upscaling efforts is the implementation of
additional demo WETSs, like the ones realized in the Arnsberger Wald as part of the SUPERB
demo area. At least three such additional demo WETs will be established in each of the nine
district forestry offices overseeing state forest areas. The aim is to establish a state-wide
network of demo WETSs that serve as training grounds for forestry professionals in the
maintenance of mixed-species forest stands. Additionally, these WETs will act as “living”
demonstrations areas for forestry practitioners, forest owners and other interested parties to
support the upscaling of restoration efforts beyond state forest. Of these additional demo
WETSs, 14 WETs are already implemented in three district forestry offices. The planning
process of the remaining demo WETSs is ongoing. Moreover, it is intended to upscale the
efforts further by also establishing demo WETSs in district forestry offices without state forest.
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Table 5.2 Number and area of implemented WETSs per demo area.

Restoration area Restoration action Number of Area of implemented

implemented WETSs (ha)

WETs

Arnsberger Wald Planting and 7 5.50
seeding

Municipal forest Arnsberg* Planting 4 3.60
Municipal forest Gevelsberg | Planting 3 4.50
& Private forest “Auf Gut
Berge”*
Private forest FBG Calle* Planting 4 6.10
Municipal forest Bad Planting 5 4.80
Laasphe*
Church forest Wipperfirth* Planting 6 5.76
Private enterprise Salm- Planting 3 3.56
Salm*

32 33.82

* Associate partners

5.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 5.3), Socio-Economic
(Table 5.4 & 5.5), Institutional, policy & management success drivers (Table 5.6), and Project
characteristics (Table 5.7) (Le et al., 2011).

Environmental

Table 5.3 Assessment of the indicators for the driver “Environmental” in the German demo.

Indicator ‘ Assessment

Site-species
matching

Yes, we used our regional guidelines (Silvicultural concept and Reforestation
concept of the state of NRW) and maps (taken from waldinfo.nrw). The choice
of tree species is based on water, nutrient supply and future climate scenarios
(RCP 4.5/8.5 (2070-100)). Furthermore, local foresters were involved in the
planning and decision-making process, contributing their knowledge about
abiotic and biotic conditions.

Presence of
desired species

Desired species were planted on the restoration sites.

Site preparation

Sites were cleared prior to plantings. On the hydro-suspension sites, seeding
was done on exposed mineral soils. Fences were established prior to planting
and seeding activities.

Seedling
production and
quality

Planting material was selected following the recommendations of suitable
provenances by Wald und Holz NRW based on German legislation and with
considerations of the respective site conditions.

Time of planting

Plantings were done in the planting season 2022/2023.

Implementation of the plantings was organized and carried out by the suppling

Technical nurseries or by own forestry personnel. The planting process went well on all

capability sites. However, unclarities arouse with planting staff on some sites about the
pre-determined planting area.

Post- Posttreatment encompasses additional plantings in case of failures as well as

establishment continuous weeding and cleaning to promote the development of planted

silviculture seedlings and desired species mixtures.
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Table 5.4: Overview of planted area and associated costs for the establishment and maintenance of the different
demonstration areas. Costs are presented for the associated cost categories for each demonstration area. Labour
costs mainly include the costs for planting while labour costs and material for fencing are included in the cost
category protection. Costs are provided without VAT.

Restoration area

Area of implemented

WETs (ha)

Cost categories

Total costs in €

Arnsberger Wald 5.50 Protection* 26.453,79
Plants 24.082,97

Labour 9.323,17

Total 59.859,93

Municipal forest Arnsberg 3.60 Protection* 9.678,10
Plants 14.430,35

Labour 12.767,00

Total 36.875,45

Municipal forest Gevelsberg 2.20 Pre-treatment 2.375,00
Protection* 8.123,00

Plants 9.943,50

Labour 12.416,35

Cleaning 1.875,00

Total 32.357,85

Private forest “Auf Gut 2.30 Protection* 11.584,25
Berge” Plants 6.199,63
Labour 5.475,00

Total 23.258,88

Private forest FBG Calle 6.10 Protection* 20.678,33
Plants 15.677,06

Labour 16.255,74

Total 52.611,13

Municipal forest Bad 4.80 Protection* 24.107,90
Laasphe Plants 13.012,00
Planting material 170,00

Labour 14.938,82

Cleaning 5.503,50

Total 57.732,22

Church forest Wipperfirth 5.76 Protection* 24.631,64
Plants 29.260,00

Labour 26.000,75

Total 79.892,39

Private enterprise Salm- 3.56 Pre-treatment 687,50
Salm Protection* 20.206,50
Plants 10.206,50

Labour 7.571,00

Total 39.092,75

33.82 381.680,60

* Includes labour costs for fencing.

The total costs per demo area, as shown in Table 5.4 above, do not represent the SUPERB
funds paid out to the associate partners. Funds provided to associate partners amounted to
max. 10.000 €/ha for the planted WETs (max. 50.000 € in total per partner). However, the
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figures presented here represent an overview of the overall costs associated with the
restoration of the selected demo sites. These costs typically exceed 10.000 €/ha for the
planted WETSs due to the relatively high expenses required to protect the planted areas and
seedlings from the significant browsing pressure on the sites.

Table 5.5 Assessment of the indicators for the driver “Socio-economic” in the German demo.

Indicator Assessment

As for the acceptance of the wider local
communities living in close proximity to the
demo areas no activity was undertaken to
inquire about their acceptance. We received no
complaints about the restoration activities by the
local communities as to date.

Local stakeholder groups that have expressed
concerns or criticism were local hunters who
opposed the fencing of the demo sites and
conservationists, who raised issues with certain
species that did not align with the FFH area
planning.

Stakeholders were identified through a
comprehensive stakeholder mapping activity.
They represent various interest groups including
forestry, tourism, nature conservation,
education, wood industry, and recreation
amongst others. Key stakeholders from those
interest groups were identified and formally
invited to participate in stakeholder workshops,
Local participation and involvement where they provided their input on the planning
and implementation of the restoration measures.
Local foresters and forest owners of the demo
areas were directly involved in the decision-
making process and planning of the restoration
sites utilizing their expertise on the site-specific
conditions. As a result, the restoration plans for
the demo sites were developed through close
collaboration.

Acceptance by local communities

Institutional, policy & management

Table 5.6 Assessment of the indicators for the driver “Institutional, policy & management” in the German demo.

Indicator Assessment

Institutional arrangements LBWH developed, published, and continues to
refine the reforestation concept which forms the
base for the restoration activities on the sites.
The trial with the hydro-suspension seeding is
also scientifically monitored by our institution.
Effective governance There is a general legal requirement for forest
owners to reforest calamity areas within a certain
time period. In one case where the local nature
conservation agency was involved no
arrangement for the area in question was found.
Forest restoration in Natura2000 habitats can
generally present challenges due to the
regulatory requirements involved.

Policies There are subsidies to promote climate change
adapted reforestation as well as reforestation
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activities after calamity events. These subsidies
provide financial support, allocated per hectare
or per plant, for various reforestation activities
such as planting and maintenance of an area.

Long-term management planning

Continuous management will be necessary to
ensure the development of the desired species
mixtures. This will be done through e.g.,
thinnings and mixture regulations. Different
management recommendations for each
implemented forest development type are
present.

Long-term maintenance and protection of
restoration sites

Fences will stay on the sites as long as
necessary depending on the game species
present. Management activities on the sites will
be ongoing to support the development of the
desired tree species mixtures.

Project characteristics

Table 5.7 Assessment of the indicators for the driver “Project characteristics” in the Czech demo.

Indicator

Restoration goals and objectives

Assessment

The planned number of WETS for the state forest
Arnsberger Wald, as well as the total area of
WETs to be implemented with associate
partners, has been realized. The goal of
introducing site-adapted tree species on the
restoration sites is achieved through the
implementation of various WETs in the demo
areas. To ensure the long-term development of
the desired mixed-species forest stands,
continuous management interventions will be
carried out in the coming years, extending
beyond the lifespan of SUPERB.

5.4 Lessons learned

e Game pressure on planting area resulting from the opening fences by public = better
communication of restoration measures required.
¢ Challenge in implementation of actions e.g., plantings were not always done correctly
due to miscommunication with workers - better/clearer instructions for workers

required.

e Long-term management plan before implementation of restoration activities >
adjustment of management activities after the implementation of restoration activities
can be challenging e.g., belated marking of plantings for easier monitoring of survival
success or post-hoc georeferencing of planted groups for visualization of restoration

activities.

o Difficulties with implementation of restoration close to Natura 2000 areas due to strict
interpretation of regional regulations with regard to climate change - need for better
coordination between public agencies and a common interpretation/understanding of

regional regulations.
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6. Sweden, Vindeldlven-Juhttatahkka UNESCO Biosphere
reserve

6.1 Introduction to demo and restoration measures

The Swedish demo area consists of the entire area of Vindelalven-Juhttatahkka UNESCO
Biosphere Reserve (Gardestrom et al. 2018). The Biosphere Reserve covers a 1.3 million ha
river catchment from the alpine areas of the Scandinavian Mountain Range at the border to
Norway to the coast of the Gulf of Bothnia. The forests within the Biosphere Reserve are
naturally dominated by native conifers, mainly Scots pine (Pinus sylvestris) in areas with dryer
and wetter conditions and Norway spruce (Picea abies) in areas with more mesic conditions.
Deciduous trees, mainly birches (Betula pendula and Betula pubescens) but also Aspen
(Populus tremula), Goat willow and other tree forming Salix species (Salix caprea et al.),
Rowan (Sorbus aucuparia) and Bird cherries (Prunus padus) naturally occur within the
coniferous forests in different proportions, depending on abiotic conditions but also on natural
disturbances and past management.

The main stressors on the forest ecosystem in the demo area are: the dominating forestry
system, lack of natural disturbance such as forest fire and regular flooding, and the ongoing
climate change. These stressors have led to a reduction in important forest structures such as
dead wood and old-growth trees, reduced variation in species composition, lack of deciduous
dominated stands and a general over-representation by conifers and reduced landscape
connectivity both for biodiversity and reindeer grazing and migration.

Actual restoration activities are done in two main landscapes within the Biosphere Reserve,
Ume Alvdal and Ecopark Skatan, representing different forest types and restoration activities.
Initial assessment and assessment of restoration success mainly focuses on restoration site
Ume Alvdal, because in this area the aim/goal of the restoration is the same in all stands,
namely, to create good habitat for the umbrella species White backed woodpecker, and thus
also other species dependent on, or favoured by deciduous dominated forests. Good habitat
for White backed woodpecker equals large areas of old deciduous dominated forests with high
amount of dead wood. This type of forests naturally occurs as a successional stage between
early succession after some kind of large-scale disturbance (for example fire or flooding) and
later successional stages where the forest is dominated by spruces. Therefor the restoration
activities aim at both “speeding up” succession by increasing amount of dead wood, diameter
growth etc, and at “slowing down” succession by removing spruces. Because the time span
for assessing any response from the restoration actions are limited, the assessment focus on
birds and bats. These two species groups are good indicators for the suitability of the forest
for other species groups, for example insects, and they are also often rather quick in their
response to habitat change since they are very mobile. There is also other background
information available on the occurrence of both birds and bats in this area, for comparison,
which is not the case for insects and other species groups.

In restoration site Skatan, many different types of restoration activities are done, in different
stands with different goals. Many of the desired ecological outcomes have long delivery time
and no ecological effect is expected within the time frame of the SUPERB project. Therefor
no actual assessment of restoration success is done in this area. Instead, two studies on fire
mimicking methods, focusing on time consumption and cost respectively chemical wood
responses have been initiated in collaboration with researchers at Swedish University of
Agricultural Sciences. These studies were set up in a way that it will be possible to assess the
ecological effects in a later stage.
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In restoration site Skatan, a pilot study on transplanting tree hair lichens will also be set up, in
collaboration with other researchers. However, as lichens grow slowly, we do not expect to be
able to assess the results from this pilot study within the time frame of the SUPERB project.

6.2 Initial assessment

Several landscape assessments, done by Umea municipality and the County administrative
board of Vasterbotten, have shown that the Ume Alvdal landscape has high amount of
deciduous trees compared to the surrounding landscape, and the area is considered as an
area with high potential for both deciduous dependent species in general and specifically the
critically endangered White backed woodpecker.

Historically this landscape has been more open. In 1950’s much of the land was used for small
scale agriculture, creating a mosaic of small areas of grazed or mowed grassland or cropland
mixed with more forested patches. Up to 1950’s the Ume river (Umealven) was also more or
less unregulated in this area, allowing the river to create natural disturbance by regular
flooding and erosion, creating deciduous dominated forests along the river. In 1950’s a new
hydroelectric plant was built in the area, both creating areas of completely novel land and
causing the water regime to change, resulting in less natural disturbance along the river and
less favouring conditions for deciduous dominated stands. In addition to this, much of the
agricultural land in the area has been abandoned and afforested, often with natural
regeneration and thus following a natural succession. Also, the novel land created as a
consequence of the hydropower plant has been forested, mainly by natural succession. This
historical development has led to the landscape we see today, where some deciduous rich
stands have high amount of old deciduous trees and dead wood but have experienced a large
ingrowth of spruces during the last decades and can now be considered as successionally too
“old” to be optimal for most of the deciduous favoured species. Other deciduous dominated
stands, on the other hand, can be considered as too “young” since they have not yet
developed high amounts of dead wood and trees with old-growth qualities. Therefor the
restoration activities aim at both “speeding up” succession by increasing amount of dead
wood, diameter growth etc in too “young” stands, while aiming at “slowing down” succession
by removing spruces in too “old” stands.
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Figure 6.1. Comparable pictures of parts of the Ume Alvdal-landscape in 1960 (left) and today (right).
Upper pictures show a part of the landscape with former agricultural mosaic landscape, lower pictures
show parts where the river sides were heavily transformed during building of the new hydropower plant.

To assess the initial status of the Ume Alvdal restoration site a tree-inventory have been done
and bird- and bat sounds has been collected, before restoration. This has been done in 18
plots, selected to cover the whole Ume Alvdal restoration site. However, within the restoration
site, restoration activities will not take place in all stands. To be able to detect any actual effects
of the restoration activities, 9 of the plots were placed within restoration stands and 9 were
placed in neighbouring control stands (Table 6.1).

The two most important indicators for the areas suitability to White Backed Woodpeckers were
the amount of dead deciduous wood and the proportion of spruces among the living trees
(Figure 6.2):
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Figure 6.2 the amount of dead deciduous wood (m3/ha) and the proportion (%) of spruce amongst living trees.

As part of earlier studies on the larger Ume Alvdal landscape’s suitability for White Backed
Woodpeckers, a similar tree inventory was done in two smaller areas in 2018. One of these
smaller areas (Baggbole) was situated within the Ume Alvdal restoration site, while the other
(Angsbacka) was situated ca. 12 km south-east of the restoration area. In the charts below,
the results from these inventories are presented and compared to values of the same
indicators from existing breeding territories for White Backed Woodpeckers in Finland (green
bars):

I
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Figure 6.3 Existing breeding territories for White backed woodpeckers in Finland (green), within Ume Alvdal
restoration site (Baggbélel) and site close to the restoration site (Angsbacka) (blue). Volume of dead wood m3/ha
and proportion (%) of spruce amongst living trees.

From the results of the initial assessments, it can be seen that for the sake of the White
Backed Woodpecker, there is especially a need to reduce the proportion of spruces in the
area.
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Table 6.1 Inventory of bats. 9 plots in restoration area, 9 plots in control area.

Bats Eptesicus | Myotis Myotis Myotis Pipistrellus Plecotus
inventory | nilssonii daubentonii mystacinus/brandtii sp nathusii auritus

R1 17 42 162 176

C1 12 3 8 7 1

R2 1192 94 16 124

C2 440 2 2 6

R3 9 26 14 12

C3 12 13 2 22

R4 10 9 5 11

C4 38 18 16 33 9
R5 6 1

C5 6 15 4 8

R6 60 173 120 151

C6 13 6 9 16

R7 40 1 1

C7 4

R8 19 2

C8 35 1 1 2
R9 23 1 5

C9 8 1 4

R total 1376 344 321 481 0 0
C total 568 59 41 97 1 11

6.3 Initial success assessment

6.3.1 Success indicators

For the Swedish demo the following success indicator is relevant: restored area of total target
restoration area (Table 6.2 & 6.3).

Table 6.2 Restored area of total target restoration area Ume Alvdal

Ume Alvdal restoration site Area size

Total target area 134 ha

Restored up until November 2024, including set | 61,9 ha
asides (passive restoration)

Will be restored winter 2024/2025 47,4 ha

Will be restored winter 2025/2026 24,5 ha

Additional areas belonging to actors that has | Ca 10 ha
joined the project in 2024. Will be restored
winter 2024/2025 or 2025/2026
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Table 6.3 Restored area of total target restoration area Ecopark Skatan

Ecopark Skatan restoration site ‘ Area size

Total target area 159 ha
Restored up until November 2024 106,0 ha
Will be restored 2025 34,8 ha

Areas that recently have been approved for | 22,6 ha
nature conservation burning by the Reindeer
herding community and that will be burned 2025
if suitable weather occur, otherwise later.

6.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 6.4), Socio-Economic
(Table 6.5), Institutional, policy & management success drivers (Table 6.6), and Project
characteristics (Table 6.7) (Le et al., 2011).

Environmental

Table 6.4 Assessment of the indicators for the driver “Environmental” in the Swedish demo.

Indicator Assessment

The only appointed species for the restoration activities is the
White backed woodpecker. This is one of the rarest species in
Sweden and it is highly protected. Therefor it is not allowed to
share information on its presence, especially not at breeding
sites. It is officially known though, that the coastal areas of
Vasterbotten, including the larger Ume Alvdal landscape, is
hosting the densest population of White backed Woodpeckers

in Sweden. Thus, single woodpeckers are seen occasionally
here and there in this landscape, also within the restoration site,
in search for suitable territory and mating partners. However,
manual inventory of breeding birds that was conducted in June
2024 in the areas that was restored during the winter
2023/2024, didn’t find any White Backed Woodpecker, although
breeding pairs of other species that was predicted to be
favoured by the restoration activities were found, such as wood
warbler (Phylloscopus sibilatrix), Blackcap (Sylvia atricapilla),
Garden Warbler (Sylvia borin) and Lesser Spotted woodpecker
(Dendrocopus minor). Unfortunately, the recordings of bird
sounds that was done prior to the restoration, as part of the
initial assessment, have not been analysed yet and therefor the
results from the manual inventory could not be compared to the
recorded results.

The restoration activities in Ume Alvdal restoration site were
done by Norra Skog as contractor, one of the large forestry actors
in the area. Most of the actions were done using a harvester and
a forwarder, in parallel with one person doing manual work with
chain saw or brush saw.

Also in Ecopark Skatan, some of the restoration activities are
done with a harvester and a forwarder, while a large part is done
by hand held equipment, mainly brush saw. Point burning of
single trees are done manually.

In both restoration areas, most of the operators (the persons that
are handling the machines) are long time professionals in forestry
actions but are new to the assignment of doing forestry actions

Presence of desired species

Technical capability
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with the aim of creating conservation values, instead of aiming at
most timber value and economic outcome for the forest owner.
This was most pronounced for the men driving the harvesters and
forwarder, while the persons working with chain saws were in
general more used to do more varied assignments, also including
creating conservation values.

To overcome this lack of experience in working to create
conservation values, it has been important with clear instructions,
both written and spoken. It has also been very important to visit
the stands together in the field (ecologists, operators, and the
contractors supervisors that are the official link between us as
clients and the operators), to discuss aims and targets. Often, we
as ecologists sit by the operator in his machine a day or two in
the beginning, to be able to discuss and supervise directly.
Meeting in the field is most important before the activities start
and in the beginning of the activities, but also repeatedly during
the whole timespan of the work, to give feedback on the results
and to discuss challenges and problems that comes up along the
way.

As a compliment to the written instructions and meetings in the
field, we as clients, have regular online meetings with the regional
supervisors from the contractors, to discuss issues as planning,
economic issues etc.

Our experience is that this is a good way of working, combining
written instructions with rather close contacts and communicating
out in the field. In the field we as ecologists with expertise on the
ecological aims and targets can explain this on site, whereas the
operators and contractor supervisors, with expertise on forestry
actions, are able to give input on how the aims and targets can
be reached given the machinery, the special conditions on the
site etc. It also builds personal contacts, trust, and interest,
making it easier to communicate, also when problems arise. In
the long run it also builds expertise on practical nature
conservation assignments among the forestry contractors and
operators.

Socio-economic

Since the SUPERB-project is not the main project owner of neither the restoration activities in
Ume Alvdal nor in Ecopark Skatan, we do not have direct insight in the economics, except in
the specific parts where the SUPERB-project is financing.

Ume Alvdal restoration site: From the project leader “— In general the cost has been lower that
expected, but there have also been some stands where the costs have been higher than
expected. One example of this is where the planned actions couldn’t be done with a bush saw
and instead harvester and forwarder were needed.” So far, none of the stands that SUPERB
will finance have been done (they will be done during the coming winter, 2024/2025), therefor
we can’t present actual numbers for the costs in Ume Alvdal.

Ecopark Skatan: In Skatan most of the actions are done and financed by the forest owner
Sveaskog. However, SUPERB is financing one specific action, fencing for forest grazing at
the old Nyliden farm, including hiring the grazing stock for restoration grazing for one year until
the area qualifies to agricultural subsidies. Our budget for this was 201 500 SEK in 2023, but
the actual cost for fencing turned out to be higher than expected, resulting on a total sum of
approximately 250 000 SEK.
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Table 6.5 Assessment of the indicators for the driver “Socio-economic” in the Swedish demo.

Indicator Assessment

The two restoration sites are very different when it comes to both

Acceptance by local
communities

number of potentially affected people and the interest these people
might have in the restoration area.

Ume Alvdal restoration site: The restoration site is situated close to
Umea city centre and parts of the restoration site is frequently used
for different kinds of outdoor activities and about 1200 persons live
in several small villages, within one kilometre from the restoration
site. In the beginning of the project, during the initiating phase, the
focus was on inviting the landowners in the area to join and to inform
them about the project. During the planning phase, the focus was on
informing the participating landowners on the activities, time plan
etc. Information to other stakeholders, locals etc was not done until
just recently before the actual restoration activities started, by putting
up notes in the area. This turned up to be too late and too little for
the locals who approached the project with some complaints. The
complaints were not mainly on the aims and goals of the project, per
se, but on how the activities were done, and how the area looked
during and just after the activities. To deal with the locals concerns
we met with them on site to look at and to discuss both their concerns
and what could be done in short term and in long term to handle this.
Some of the actions taken were to better clean paths and walking
roads from debris, to move cut shrubs and trees from the immediate
side of the paths and roads and to cut stumps close to the paths and
roads that the people considered to be too high and pointy, and thus
dangerous. When the restoration activities were paused for the
season (in the spring), we also arranged an open outdoor
information meeting with different activities for locals and other
people with interest in the area. The meeting was well visited and
appreciated. During the meeting several of the locals that had been
most concerned, were engaged in serving “fika” (coffee or juice and
cake, sandwich or similar), through one of the local interest
associations. Later, these locals have also been invited to represent
the locals as a group or engaged in serving fika when different
delegations have visited the area, such as during the SUPERB
media workshop and a meeting for politicians and officials. Since
then, local reference groups have been formed in the villages around
the restoration site, to facilitate better communication between the
locals and the project. No direct reaction to the restoration activities
have come from other potentially affected stakeholder groups,
except positive comments when asked directly.

Ecopark Skatan restoration site: Very few people live near the
restoration site and since the ecopark was founded already 15 years
ago, the acceptance for the restoration actions that are included in
the management plan is rather high among the locals and other
affected stakeholders. The stakeholder group that likely are most
affected by the restoration actions within the ecopark is the reindeer
herding community Ran who has one of the most important winter
grazing areas in the park. Therefor they are always asked for their
opinion, prior to any forestry actions. When asked about the
restoration action that is financed by SUPERB - fencing for cattle to
restore old forest grazing areas, they raised some concern. After
some adjustment of the plans, the construction of the fence and on
the agreement with the farmer, the reindeer herding community
accepted the fencing.

a7




SUPERB - Deliverable 7.4 oo

Except what are described above, local communities and
stakeholders is rarely involved in the planning, implementation and
continues monitoring of the restoration sites. The only stakeholder
group that is involved are the ornithological society that is doing
Local participation and yearly monitoring of White backed woodpeckers in the larger Ume
involvement Alvdal area, also including the restoration site. However, locals in
the Ume Alvdal restoration site have shown interest in the results of
the monitoring of bats and birds, and we will thus share this in
meetings and signs in the area.

Institutional, policy & management

Table 6.6 Assessment of the indicators for the driver “Institutional, policy & management” in the Swedish demo.

Indicator ‘ Assessment

The institutes involved in the Swedish demo are the County
Administrative Board of Vasterbotten and Swedish University of
Agricultural Sciences with the support of the Swedish Forestry
Agency, the organisation of Vindeldlven-Juhttatahkka UNESCO
Biosphere reserve and the Regional Forest Program. All of these
Institutional arrangements | institutes are supportive of the restoration activities. The County
Administrative Board of Vasterbotten is doing pretty much the same
types of restoration activities within protected areas all over
Vasterbotten County, and several researchers in Swedish University
of Agricultural Sciences, also those not involved in SUPERB, are
doing research on the restoration actions.

Some of the governance procedures that has influenced the
restoration actions so far are:

- Applying for funding from NOKAS for the restoration
activities in Ume Alvdal. This subsidy is administrated by the
Swedish Forest Agency. The project leader for the
restoration in Ume Alvdal applied for this in in 2021 and the
decision about approval was taken in December 2022, more
than a year after application and after a lot of contacts
between the project leader and the officials at the Swedish
Forest Agency. Parts of this could be explained by that the
size of the application was unusually large and complex.
However, the same type of lengthy and partly unpredictable
application process, and also reporting processes, has been
experienced before by the County Administrative Board of
Vasterbotten, when it comes to subsidies or grants for
nature conservation purposes administrated by Swedish
Forest Agency. This is considered a problem at the County
Administrative Board of Vasterbotten.

- Procurement for contractors to do the restoration actions. As
both the County Administrative Board of Vasterbotten,
Swedish University of Agricultural Sciences and Umeé
Municipality (project lead of the restoration project in Ume
Alvdal) are public organisations, we must follow the law on
public procurement. Sometimes this might make the
procurement easier, for example when there is an existing
framework agreement that can (and must) be used.
However, these agreements might be negotiated and
agreed to suit the client organisation at large, which might
lead to that the contractor and the operators are not
especially chosen and experienced for the restoration task.
This is the case in Ume Alvdal, where the contractor has a
framework agreement with Umea Municipality, for managing

Effective governance
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all their forests in general, not only the forests that are
managed for nature conservation. When there is no
framework agreement, the procurement procedure is more
complicated for public organisations than for non-public
organisations. This is of course for a good sake - to secure
just and effective usage of public funding — but it also makes
it more difficult for local actors, that often are rather small
scale, to respond to procurement opportunities from public
actors. And, if they do and are hired as contractors, the
agreement and billing process is often experienced as
complicated and hard to understand. This might lead to that
small, local restoration operators are scared off from
applying for assignments by public organisations.

Policies

Both the restoration activities done in Ume Alvdal and in Ecopark
Skatan are supported by several policies, both national and
regional. In Ume Alvdal, the restoration project has support at the
highest political level within the municipality and is part of the
municipality’s layout plan. The restorations in Ecopark Skatan are
part of the state-owned forest company Sveaskog’s nature
conservation program, and could thus in one way be seen as a
national policy. And, in general, forest restoration activities in
protected and set-aside forests are supported by the National
strategy for the management of formally protected and voluntarily
set aside forests that has been developed in broad collaboration
between authorities, forest companies and other forests
stakeholders.

Long-term management
planning

Form the work in both Ume Alvdal and in Ecopark Skatan, it is clear
that for a successful implementation of a large restoration
project/initiative, as well as the potential for long term management
planning and its implementation, it is crucial that the project/initiative
is “owned” by a stable actor with long term financing that is not
connected to time-limited projects. In our case these actors are
Umed& municipality and the state-owned forest company Sveaskog.

In the case of Ume Alvdal, it took two years to do inventories of the
restoration site to make a restoration plan, then two years to get the
external landowners “onboard”. Then further two years for the
application for NOKAS-funding, which is funding the majorities of the
restoration actions. Approximately at this stage, both the SUPERB-
project and Rewilding Sweden joined the Ume Alvdal project, adding
both more money for actual restoration actions, as well as some
labour time for practical management. This has opened for more
forest owners to join the project and a bit more varied and adapted
restoration activities. Neither the SUPERB project nor Rewilding
Sweden, would have been able to do this kind of large scale, and
long-term restoration actions since our financing is much more
limited in time.

When it comes to long-term management, after the initial restoration
actions are completed, it is also crucial to have a stable actor that
can be responsible for the long-term management plan. In the case
of Ume Alvdal, Ume& Municipality have made agreements with all
landowners on that they should manage the restored stands
according to the municipalities management plan for White backed
woodpeckers, for at least 10 years.

When it comes to Ecopark Skatan, Sveaskog has a 50 year
agreement with the Swedish Forest Agency, on the management of
the ecopark. This also includes yearly meetings with a reference
group of stakeholders, including representatives from the Nature
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conservation department in the County Administrative Board of
Vasterbotten.

Long-term maintenance
and protection of
restoration sites

Except for controlling cutting by the landowner in the area, through
the above mentined agreement, no special precautions have been
taken for potential hazards such as browsing, pests, fires,
competition from weeds. If this happens in later stages, it will have
to be handled at that time. When it comes to uncontrolled cutting,
the agreements with the landowners on management for nature
conservation is handling this issue. Uncontrolled cutting by other
people is normally not a problem in this region.

Project characteristics

Table 6.7 Assessment of the indicators for the driver “Project characteristics” in the German demo.

Indicator Assessment

Restoration goals and | The ecological restoration goals for each stand are set as targeted Natura

objectives 2000 nature types and in long term the results can be compared to these

goals. Except for the structural goals set in the Natura 2000-naturtype
descriptions, no specific structural goals are set, neither for the individual
stands nor for the whole restoration site (e.g. amount of dead wood added
or percentage of spruces in stands after restoration activities). Some
technical goals are set, for example restored area, expected cost and that
no soil damage should occur.

6.4 Lessons learned

e To be able to do large scale restoration at landscape level, it is crucial that the
restoration project/initiative is “owned” by a longstanding actor with long term
financing that is not connected to time-limited projects. This could for example be a
municipality, a large forest company, a stable and well-established conservation
organisation or a trust. The reason for this is that the time between formulating an
idea on a large-scale restoration project, through planning, anchoring among
landowners and/or other stakeholders, getting the financing, implement the
restoration activities and measures, is much longer than the normal time span for
funding agencies. Projects such as SUPERB, with a funding of 4 years, are suited to
be a part of such long-term projects, contributing with funding and resources, but is
not suited to be the main project owner. Pros and cons of this kind of large-scale

projects are:

o Possibility to do landscape restoration and on a larger scale.
o Share of input resources, both economic and labour
o Each actor has less control of the process, especially those that are not in

project lead.

¢ Funding to do large-scale restoration is an issue, especially since it normally takes
several years to complete. Funding for long term management and monitoring is
even more difficult to get.

e Finding, and hiring forestry contractors and operators with large experience of
practical nature conservation work might be tricky, not only because they are not so
common, but also due to complicated procurement rules (applies to publicly funded

organisations).

e There is a lot of experience “out there”, among forest companies, nature
conservation authorities and private forest owners of activities that can be considered
as forest restoration. However, these have so far not been expressed as “restoration”
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per se in registers and logbooks, if they are registered at all, which makes it difficult
to account for in e.g. estimates of executed restoration.

In a project as SUPERB, it is valuable to have an advisory council of national
stakeholders to engage and to discuss with.
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7. Scotland, Queen Elizabeth Forest Park
7.1 Introduction to demo and restoration measures

Queen Elizabeth Forest Park (QEFP) is in Forestry and Land Scotland’s (FLS) central region.
It comprises of 16 Management Blocks which collectively cover an area of approximately
20,000 ha, of which about 54% is forested. QEFP is owned and managed by FLS. It is
embedded within the Loch Lomond and the Trossachs National Park where very diverse land
uses are present: large areas are covered by lochs, and by conifer and broadleaves forests,
as well as agricultural land and pastures.

Since the beginning of the 20™ century the conifer forests in QEFP have included a large
proportion of Sitka spruce (Picea sitchensis) monoculture stands to provide timber products
and to generate income, a legacy of the post-war forestry policy of the last century. However,
management activities planned and delivered by FLS have substantially reduced the extent of
these Sitka stands in efforts to diversify the forest and increase species and structural
complexity of suitable stands, as well as to support biodiversity and deliver a range of other
Ecosystem Services (e.g., flood risk mitigation). Throughout QEFP, Forest diversification is
ongoing, with action to increase both species and structural diversity. Riparian zones are being
cleared of conifers and replaced with appropriate native species, selected on the basis of the
different woodland types.

Restoration activities take place in three sites: one in the Allt Glas site (restoration of riparian
woodland and implementation of Natural Flood Management practices), one near the
Honeymoon bridge (high-elevation planting), and one in Achray Forest (transition from pure
Sitka spruce to CCF).

Photo 7.1 The initial state of the forest in the Scottish demo area, monocultures of Sitka spruce.

7.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. Below assessment was completed for restoration stands in Achray Forest. The
assessment included measurements of adult trees (diameter above 7 cm) and seedlings
(diameter below 7 cm with height below 1.30 m), and the presence and state of deadwood.
The design and methodology used for the initial situation assessments was described in
previous deliverable D7.3 Initial situation assessment (Deliverable D7.3 Initial situation

assessment).
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Based on observed forest structure of restoration stand, the forest overstory was mainly
composed of two species such Picea sitchensis (77%) and Picea abies (47%). The structure
of forest density was very diverse, as for typical continuous cover forest (CCF) system. in
showed large cohort of trees of larger diameter classes above 62.5 cm in diameter and
significant cohort of trees of smaller size trees between 7.5 - 12.5 cm diameter. Besides, more
than 73 trees per ha has a diameter greater than 50 cm (Figure 7.1). Based on basal area,
most of trees were in diameter range of 62.5 — 87.5 cm (Figure 7.2). In addition, composition
of regenerated seedlings was dominated by Picea sitchensis with its total share of 99% (Figure
7.3).
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Figure 7.1. The number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 7.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 7.3. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species.

The lying dead wood per hectare was in total 4.6 m® of which 3.5 m® was assessed as decay
class intermediate (Figure 7.4). No standing dead trees were found in the initial assessment
plots.
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Figure 7.4 Lying dead wood (m%ha) in the CCF restoration area. Sound = recently dead; Intermediate = partly
rotten.

7.3 Initial success assessment

7.3.1 Success indicators

For the Scottish demo the following success indicators are relevant: survival rate, damage
rate and restored area of total target restoration area (Table 7.1).
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Table 7.1 Assessment of the success indicators for the Scottish demo.

Indicator Assessment

survival rate High-elevation: possible but will require longer time scales; Riparian
planting: possible but require longer time scales; CCF: not planting
trees - performing a thinning which might increase mortality of
retained trees

restored areas 40 ha of riparian woodland created (native species) in last planting
season. This exceeds the target, as an opportunity arose to further
enhance the site.

browsing damage rate So far, no browsing damage (trees planted in a deer fenced
enclosure to protect the investment in soft species)

frost damage rate No damage so far - trees planted early in 2024 so haven't yet gone
through a winter season

drought damage rate No damage - given the average rainfall of 1600mm per year and the

riparian location this is unlikely to be an issue

7.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 7.2), Socio-Economic
(Table 7.3 & 7.4), Institutional, policy & management success drivers (Table 7.5), and Project
characteristics (Table 7.6) (Le et al., 2011).

Environmental

Table 7.2 Assessment of the indicators for the driver “Environmental” in the Scottish demo.

Indicator Assessment

Site-species matchin Yes, We use Ecological Site Classification (ESC) to choose species
P 9 | suitable for the site, location and future climate.

Presence of desired Yes, desired species were sourced using local seed sources. Main
species species are oak, aspen, alder, birch, bird cherry, Scots pine

Site preparation Standard site prep used - mounding and draining

Seedling production Plants supplied from our normal supplier, local seed source used, trees
and quality to standard required

Time of planting Planted during normal season - between October 2023 and March 2024

Planted as part of the FLS framework contract (so a competitive process
only open to contractors who meet our guality requirements)
Post-establishment Surveys will be carried out at year 1 and year 3 to monitor survival, with
silviculture losses replaced as required

Technical capability

Socio-economic

Table 7.3 Overview of the direct restoration costs for Allt Glas Riparian planting and NFM site.

Restoratio O atego 0 024 0
Allt Glas | Materials €/ha 161.10 138.90 -
Riparian Plants €/ha 740 740 -
planting Labor €/ha 444.40 444.40 95.60
Honeymoon Plants €/ha 1520 750 -
Bridge montane | Labor €/ha 3100 3650 1150
planting
Achray CCF site | Site preparation €/ha - 70 70
Materials €/ha - 1430 1430
Labor €/ha - 1780 1780
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Table 7.4 Assessment of the indicators for the driver “Socio-economic” in the Scottish demo.

Indicator Assessment

Acceptance by local communities

Community stakeholders are very enthusiastic
about the restoration, particularly those affected
by flooding.

Local participation and involvement

Good patrticipation in project workshops,
additional engagement (e.g., minibus trips into
the forest) were well received and stimulated
interest

Institutional, policy & management

Table 7.5 Assessment of the indicators for the driver “Institutional, policy & management” in the Scottish demo.

Indicator

Institutional arrangements

Assessment

FLS are already committed to incorporating
resilience and diversity into our forest structure,
so there is corporate support for the project

Effective governance

The approvals required were incorporated into
our normal procedures which proved to be
effective.

Policies

FLS are already committed to incorporating
resilience and diversity into our forest structure,
so there is corporate support for the project

Long-term management planning

The work carried out as part of the demo sites
will be included in future budget planning, and
incorporated into routine management planning

Long-term maintenance and protection of
restoration sites

The work carried out as part of the demo sites
will be included in future budget planning, and
incorporated into routine management planning

Project characteristics

Table 7.6 Assessment of the indicator for “Project characteristics” in the Scottish demo.

Indicator

Assessment

Restoration goals and objectives

Each of our plan areas have longer term
objectives, and the demo sites are contributing
to these. It will take many decades to fully
realise our ambitions, but our planning is
heading in that direction

7.4 Lessons learned

e Established and very positive working relationship with associate partner (FLS) was
instrumental in delivering at pace, ensuring flexibility with each other's commitments
beyond SUPERB, highlighting the importance to establish and maintain professional
(and personal, when appropriate/useful) relationships based on mutual trust.

e Itis much easier to fit restoration actions around existing land management plans when
the landowner (FLS in our case) already has a strong interest in the proposed
restoration actions. Resources will be more readily available, and enthusiasm will
contribute to the delivery of what can be challenging objectives.

e Restoration buy-in across stakeholder categories, including local communities, is
essential to ensuring the suitability and therefore the permanence of practical
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restoration implementation. The risk of stakeholders not being consulted or happy with
forest restoration activities is that without consultations across the stakeholder
spectrum, different needs or restoration priorities might emerge in the short or long
term, potentially nullifying the impact of restoration actions implemented without a
comprehensive stakeholder buy-in.

Restoration actions in areas of high visitor traffic need to be planned around other
pressures and necessities, e.g. thinning of semi-mature stands in conversion to CCF
that require closing off entire sections of the forest for health and safety reasons.
Nevertheless, non-standard approaches to felling (e.g. chainsaw felling, harvester
machinery, fewer extraction racks) might minimise disruption to tourism and
recreational activities.

Restoration actions in difficult areas such as high-elevation planting sites can be faced
with several challenges: difficulties in accessing the site due to high slopes and risk of
(further) landslides; exposed sites on the sides and tops of hills typically experience
bad and quickly changeable weather conditions (high precipitation, high winds).
Therefore, allowances must be made for flexible schedules and additional time to
implement restoration actions.

When the intention is to use local, adapted provenances for (re)planting on restoration
sites, these are often sources from small, local nurseries which might struggle to
produce sufficient numbers of seedlings of selected species. This would be of even
more serious concern when implementing upscaling plans.

Staff retention in forestry organisations and the sector at large has been an issue in
recent times. Given the specific skillset required to implement some of the forest
restoration activities, particular efforts to retain key staff might need to be made.
Similarly, it would be advisable to include staff retention issues in the risk mapping of
forest restoration plans. These considerations also apply to the ability to find suitable
contractors for less common tasks such as the design, creation and installation of
natural flood management structures.

Contingency planning for the unexpected is advised. Events such as the outbreak of
Phytophthora ramorum and the consequent larch infestation can quickly become high
priority in the management of the existing forest, requiring that resources are diverted
to tackle these urgent issues and causing schedule changes in the plans for forest
restoration activities.
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8. Croatia-Serbia, Serbian side
8.1 Introduction to demo and restoration measures

The cross — border demo with riparian forests in located across two countries, Croatia and
Serbia. The Serbian part of the demo is situated in the protected area of Biosphere Reserve
Gornje Podunavlje along the left bank of Danube river. The restoration area of Serbian part is
approximately 28 ha of low vitality poplar (Populus sp.) plantations. Therefore, restoration
actions aim to strengthen biodiversity and resilience of riparian ecosystems by restoring
plantations into mixed oak (Quercus) forests.

Photo 8.1 The initial state of the forest in the Croatia-Serbia demo area on the Serbian side.

8.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm). The
design and methodology used for the initial situation assessments was described in previous
deliverable D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Based on the observed forest structure of restoration stands, the forest overstory was mainly
composed of the species Populus x euramericana (74%). The majority of trees fell within the
diameter range of 20—22.5 cm, with no trees exceeding a diameter of 50 cm (Figure 8.1). Most
of the basal area was concentrated within the diameter range of 20-22.5 cm, with Populus x
euramericana making a significant contribution to the total basal area. (Figure 8.2).
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Figure 8.1. The number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 8.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).

8.3 Initial success assessment

8.3.1 Success indicators

For the Serbian side of the Croatia-Serbia demo the following success indicators are relevant:
survival rate, damage rate and restored area of total target restoration area (Table 8.1).

Table 8.1 Assessment of the success indicators for the Serbian side of the Croatia-Serbia demo.

Indicator Unit | Assessment
%

survival rate After the public procurement - in season 2022/2023 restoration was done on
60% area, restoration failed on the large area with survival rate only 65%. In
season 2023/2024 restoration was repeated on the entire area of Serbian part of
cross border demo area - with survival about 80%. After an extremely hot and
dry summer in 2024 the restored area revied again. Dead seedlings are
replaced in the end of October and in the beginning of November 2024

according to national regulation.

restored % Restored all of 27 ha (100% of all of the area)
areas
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total damage | %
rate

In spring 2024 a late frost was recorded. The summer of 2024 is with severe

drought and heat waves.

frost damage | %
rate

About 15% is damaged by frost.

drought %
damage rate

About 20% is damaged by drought.

target species | %
richness

We planned one species - pedunculate oak.

8.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 8.2), Socio-Economic
(Table 8.3 & 8.4), Institutional, policy & management success drivers (Table 8.5), and Project
characteristics (Table 8.6) (Le et al., 2011).

Environmental

Table 8.2 Assessment of the indicators for the driver “Environmental” in the Serbian side of the Croatia-Serbia

demo.

Indicator Assessment

Site-species matching

depends on the defined soil type.

Before the restoration the soil type is defined. Tree species selection

Presence of desired
species

We plant the desired species.

Site preparation

Site preparation is needed.

Seedling production
and quality

We bought the seedlings from certified nursery. The quality of the
material is with accordance to the law in Serbia.

Time of planting

Planting season shifts every year due to unpredictable very dry or very
wet conditions.

Technical capability

We work with forest company.

Post-establishment
silviculture

Yes, if there is a lot of mortality we are replanting part of it (85 %
mortality).

Socio-economic

Table 8.3 Overview of the direct restoration costs for Serbian side of the Croatia-Serbia demo.

Restoration cost unit 2023 2024

Site preparation €/ha 574.46 -
Materials €/ha 429.56 155.01
Plants €/ha 847.37 310.70
Labor €/ha 3292.94 1508.66
Total costs €/ha 5144.33 1974.38
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Table 8.4 Assessment of the indicators for the driver “Socio-economic” in the Serbian side of the Croatia-Serbia
demo.

Indicator ‘ Assessment

Acceptance by Already we have two workshops with stakeholders. On the 1stworkshop we
local presented the goal of the restoration. Stakeholders accepted the concept of
communities restoration plan. On the 2" workshop we presented the progress in the

project. Both workshops were limited to 30 participants.

Together with Croatian part of our cross-border demo, we have conducted two
local workshops, with a third planned for early 2025, involving at least 20
participants per workshop. These workshops aimed to engage stakeholders in
planning SUPERB actions in our demo areas and gather their feedback on the

Lgft?éi ation and planned, ongoing and completed work. The key outcome was highly positive
ipnvolvgment feedback from diverse stakeholders, including forest managers, government

agencies, NGOs, local communities, and education and research
professionals. The planting was done by forestry organization. In the last year
of the project (2025), a final workshop is planned. The goal is to reach a wider
local community.

Institutional, policy & management

Table 8.5 Assessment of the indicators for the driver “Institutional, policy & management”in the Serbian side of the
Croatia-Serbia demo.

Indicator Assessment
We have connections with forest managers, and we have
Institutional arrangements sufficient expertise in different parts of the organisation to
reach our goals.
Effective governance We work according to the plans that comply with the law.
Long-term management Yes, we have detailed management plans for restored areas to
planning follow for upcoming 10 year.

Yes, we have detailed management plans that also include
maintenance and protection actions for restored areas to follow
for upcoming 10yr.

Long-term maintenance and
protection of restoration sites

Project characteristics

Table 8.6 Assessment of the indicators for the driver “Project characteristics” in the Serbian side of the Croatia-
Serbia demo.

Indicator Assessment
Restoration goals and We reached our goal of restoring 27 ha of forest by converting low
objectives vitality poplar cultures to oak forests.

8.4 Lessons learned

e Broaden technical and innovative solutions. For example, to succeed in seedlings
planting we applied hydrogel which can retains water and nutrients by roots.It was
essential due to the significant influence of natural factors—particularly weather
conditions—on restoration efforts, which are becoming increasingly challenging with
the impacts of climate change.

o Enable connectivity between different technological processes and restoration steps.

e Establishing clear restoration goals and strategies was a key step (e.g., determining
the type of restoration appropriate for specific areas). Legislative requirements often
apply, especially in areas under state ownership.
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Improvement of nursery production is critical (e.g., through the use of selected seeds).
In past years, seed production has been insufficient. It is necessary to increased
seedling production to support restoration and planned afforestation.
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9. Croatia-Serbia, Croatian side
9.1 Introduction to demo and restoration measures

The cross-border demo with riparian forests is located across two countries, Croatia and
Serbia. The Croatian part of the demo is situated in fragmented poplar (Populus) plantations
on alluvial and eugley-amphigley soils. The plantations are surrounded by agricultural land
with intensive food production. Due to the extensive land use and damming, vitality of trees
declined (low growth, high susceptibility to pathogens, diseases etc.). Furthermore, landmines
had been left at some of the stands for a long time meaning they had been left unmanaged
(e.g. high amount of damaged and dead trees, prone to diseases, large forest gaps opened
for site degradation and spread of invasive tree species and weeds). There is no possibility
for natural regeneration of tree species due to artificial barriers (high fragmentation of forests),
especially in the case of late successional tree species such as pedunculate oak. Moreover,
tree species diversity is low in such plantations, while a special regard must be given to the
fact that the only tree species in plantations are non-native poplars. Thus, the goals of the
restoration project were to strengthen biodiversity and resilience of riparian ecosystems by
restoring poplar plantations into mixed oak (Quercus) forests on approximately 54 ha area.

9.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Based on the observed forest structure of restoration stands, The overstorey of the forest was
primarily dominated by the species Quercus robur (63%). The highest proportion of trees were
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between 7.5 - 12.5 cm in diameter, and only approximately 17 trees per ha had a diameter
greater than 50 cm (Figure 9.1). Based on basal area, two forest cohorts were distinguished,;
The first had more species diverse trees with diameters between 7.5 — 27.5 cm, and the
second had less diversity in species with diameters between 45 — 80 cm (Figure 9.2). Besides
the adult overstorey trees, the majority of small trees were Quercus robur (21%), Crategus
monogyna (17%), Cornus sanguinea (17 %) and Acer negundo (14%) with general very high
abundance in 2.5 — 5 cm diameters (Figure 9.3). In addition, the diversity of regenerated
seedlings, 19 species in total, was very rich. The most abundant species of regenerated
seedling were Cornus sanguinea (35%), Ligustrum vulgare (13%), Acer negundo (9%) and
Ulmus minor (9%) (Figure 9.4).
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Figure 9.1. The number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 9.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).

64



700

600

w B wu
o o o
o o (=)

density nr/ha

N
o
o

100

SUPERB — Deliverable 7.4

diameter class

I
3

B Acer_negundo

W Acer_tataricum

B Amorpha_fruticosa

H Carpinus_betulus

m Cornus_mas
Cornus_sanguinea
Crataegus_monogyna

M Fraxinus_angustifolia

B Gleditsia_triacanthos

M Ligustrum vulgare

B Malus_sylvestris

B Other_broadleaved_sp.

B Populus_sp.

M Populus_tremula

W Prunus_avium

B Prunus_spinosa

B Quercus_cerris
Quercus_robur

B Robinia_pseudacacia

B Sambucus_nigra

B Ulmus_minor
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classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 - 10 cm), class 5 (10 — 12.5
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Figure 9.4. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
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The total amount of dead wood measured in the initial assessment on the Croatian side of the
Croatia-Serbia demo was around 64.3 m®ha (Figure 9.5). Most of deadwood was composed
of Populus canadensis (28.2 m®ha) and Quercus robur (24.6 m®ha). The majority of the lying
dead wood was classified with an intermediate decay stage (Figure 9.6).
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Figure 9.6 Volume standing dead wood (m®ha), the total and per species.

9.3 Initial success assessment

9.3.1 Success indicators

For the Croatian side of the Croatia-Serbia demo the following success indicator is relevant:
restored area of total target restoration area (Table 9.1).

Table 9.1 Assessment of the success indicators for the Croatian side of the Croatia-Serbia demo.

Indicator Unit | Assessment

Restored areas % 58.11% area was already restored. Specifically, 31.09 ha out of
53.5ha total target area. Remaining area will be restored during
2025.
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9.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 9.2), Socio-Economic
(Table 9.3 & 9.4), Institutional, policy & management success drivers (Table 9.5), and Project
characteristics (Table 9.6) (Le etal., 2011).

Environmental

Table 9.2 Assessment of the indicators for the driver “Environmental” in the Croatian side of the Croatia-Serbia

demo.

Indicator Assessment

Site-species
matching

Firstly, the soil type is defined. According to Forest Law and Law on Nature
Protection certain species can be used for forest restoration/artificial
regeneration (planting) of this type of area. These species correspond to
natural species composition of the area (strongly nature-oriented species
selection).

Presence of
desired species

We restored the area with the desired species, but we faced minor issues due
to a shortage of Forest Reproductive Material (especially seedlings), which
slightly delayed the restoration process. We still monitor survival rate, so no
preliminary data at the moment.

Site preparation

Site preparation is needed and conducted (soil preparation, bushes removed).

Seedling
production and
quality

Seedlings were produced in the national nurseries (Croatian Forests Ltd.
Zagreb is the owner of all nurseries in Croatia and linked third party to CFRI in
SUPERB). The nurseries are certified and the quality of planting material was
also checked. CRFl is a legislative body that supervises the nursery
production of forest seedlings and the seedlings market.

Time of planting

Planting was done in spring 2024 because of a wet period during autumn and
winter season.

Technical Croatian Forests Ltd. did the planting. They manage the vast majority of
capability forests in the Republic of Croatia. CFRI supervised the activities.

Fess . It is part of the workplan (weeding, control of herbivores, additional planting if
establishment .

silviculture needed.) and forestry plans for restoration area.

Socio-economic

Table 9.3 Overview of the direct restoration costs for Croatian side of the Croatia-Serbia demo.

Restoration cost ‘ unit ‘ 2022 2023 2024 2025
Site preparation €/ha - 177,78 (1a- 177,78 -
31,09 ha) | (95b-22,41
ha)
Materials €/ha - 371,91 (1a) | 527,22 -
(95b)
Plants €/ha - 1.994,93 1.994,93 -
Total costs €/ha 2 544.62 2 699.93 -
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Table 9.4 Assessment of the indicators for the driver “Socio-economic” in the Croatian side of the Croatia-Serbia
demo.

Indicator Assessment

On 1st stakeholder workshop restoration plan was presented and
stakeholders supported it (also see Restoration workplan 2.0). In general,
there is a good acceptance of this kind of restoration.

Together with Serbian part of our cross-border demo we already
organized several workshops with our stakeholders and local institutions,
and a few more are coming up.

Acceptance by local
communities

Local participation
and involvement

Institutional, policy & management

Table 9.5 Assessment of the indicators for the driver “Institutional, policy & management” in the Croatian side of
the Croatia-Serbia demo.

Indicator ‘ Assessment

In addition to being responsible for the expert supervision of the nursery
production of forest seedlings, we are in contact with the Ministry of
agriculture, Croatian Forests Ltd., Croatian extension service, Croation
chamber of forest and wood technology engineers, etc. which have a
Institutional crucial role in managing the area. CFRI team is involved in expert
arrangements legislation groups actively involved in making of legislative framework
(also representative of Croatia in working party for new Regulation on
FRM). In addition, we are strengthening our cooperation through other
projects. Also, we have sufficient expertise in different parts of the
organisation to reach our goals.

Effective governance | We work according to plans that comply with the law.

Long-term No specific policies for restoration, even though the Regulation on forest
management management clearly states that restoration after forest loss (e.g. fires,
planning storm events, etc) has to be done in 2 yrs. Period.

In Croatia, the process of forest area restoration is governed by
regulations that ensure a balance between short-term and long-term
goals. The management basis for forest areas is subject to a renewal
process in the tenth year of validity, which allows for the planning of long-
term management objectives.

Long-term
maintenance and
protection of
restoration sites

Project characteristics

Table 9.6 Assessment of the indicators for the driver “Project characteristics” in the Croatian side of the Croatia-
Serbia demo.

Indicator Assessment

The restoration goal is 53.5 ha. So far, 31.09 ha has been restored. Poplar
monocultures were replaced with mixed stands (Quercus, Prunus). The
remaining area will begin restoration in the fall/winter 2024.

Restoration goals
and objectives

9.4 Lessons learned

e The forest restoration process is complex and requires availability of different
resources and supporting legislative framework such as forest management plans,
work force, forest reproductive material, mechanisation, fencing, tending, weeding.

¢ Restoration also highly depends on natural conditions (seed availability, weather
conditions, etc.). These are less likely to predict and getting more complex with
climate changes.
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Coordination is crucial as forest restoration requires preparedness and good
planning. Issues with forest reproductive material availability are increasing lately,
while seedling production becomes a key component.

Legislative pressure requires restoration of damaged areas within 2 years of
disturbance, which leaves a relatively short time to source the seedlings from the
appropriate species, with desired provenances, and of high quality since issues
with seed production is getting worse with climate changes and increase of pests
and diseases (e.g. oak lace bug). Issues arise especially in cases when large-scale
disturbances occur unexpectedly (e.g. severe storms like the one in Croatia,
effecting demo area as well in 2023). The seed production was low in the
proceeding years as well making restoration conducted in two years quite
challenging.
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10. Romania, Fagaras mountains
10.1 Introduction to demo and restoration measures

The Fagaras Mountains demo is located on the south — east side of the mountains on the
Upper Dambovita valley. The demo area covers approximately 2300 ha, including 5 km of
river course. The landscape is dominated by old growth beech (Fagus sylvatica), silver fir
(Abies alba) and Norway spruce (Picea abies) forests, in between 40 — 80 years old spruce
monocultures.

Given the complex landscape of fragmented primary, restored and degraded forests, our
restoration actions focus on connecting the remaining old — growth forests and restoring upper
timber line of historical Arolla pine (Pinus cembra) forests. To increase the naturalness of
buffer zones around primary forests, restoration measures are applied to ensure return of the
natural mixed forests.

S

Photo 0.1 The initiI state o

7k i

the forest in the Romanian demo.

10.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Based on the observed forest structure of restoration stands, the forest overstorey was mainly
composed of species such Picea abies (47%), Alnus incana (22%) and Fagus sylvatica (18%).
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The highest proportion of trees were between 5 - 7.5 cm in diameter, and only approximately
3 trees per hectare had a diameters greater than 50 cm (Figure 10.1). Based on basal area,
most of trees were in diameter range of 25 — 47.5 cm (Figure 10.2). Besides the adult
overstory trees, the majority of small trees were Alnus incana (27%), Betula pendula (15%),
Picea abies (12%), Salix caprea (11%) and Fagus sylvatica (10%) with general very high
abundance in 0 — 2.5 cm diameters (Figure 10.3). In addition, composition of seedlings, 19
species in total, was very rich. The most abundant species of seedling were Picea abies
(59%) and Abies alba (12%; Figure 10.4).
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Figure 10.1. Density of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 10.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 10.3. Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5
cm).
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Figure 10.4. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

In the initial situation of the Romanian demo area around 57 standing dead trees per ha was
found of which most was classified with an sound decay stage (Table 10.1). The total volume
lying dead wood per hectare was around 105 m3. More than 20m3/ha was assigned to all
three different decay classes (Figure 10.5).
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Table 10.1 Number of standing dead trees per ha, total and per decay class.

Decay stage  Nr of standing dead trees per ha

Total 57
Sound 35
Intermediate 18
Rotten 4
120.0
105.1
100.0
80.0
[4°]
<
S 600
1S
41.7 39.7
40.0
23.7
20.0 .
0.0
total sound intermediate rotten

Figure 10.5 Volume lying dead wood (m3ha), total and per decay class. Sound = recently dead; Intermediate =
partly rotten; Rotten = completely rotten.

10.3 Initial success assessment

10.3.1 Success indicators

For the Romanian demo the following success indicator is relevant: survival rate, restored
area, drought damage and target species richness (Table 10.2).

Table 10.2 Assessment of the success indicators for the Romanian demo.

Indicator Unit Assessment

survival % 75% survival of seedlings as interim estimation.
rate

restored ha As of November 2024,

area In focus areas of interventions in Norway spruce

monocultures 120 ha were restored through spruce extraction
and plantation of missing native species. It is 60% of the total
target area of this intervention area.

In areas focused on diversification of species composition
inside planted clearcut areas, 22.6 ha were restored through
planning 26,640 saplings of native species. The total target
area of stans under this restoration objectives was achieved
and even surpassed.

In areas where main goal was to enhance return of the alpine
bushes We already restored total of target 24 ha; 19 ha
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through excluding grazing activities and 5 ha by planting
junipers, dwarf pine and arolla pine in patches.
browsing | - Not applicable. In general we have low population of
damage browsers, only 1 red deer/roe deer/ European bison all
rate together per 100 ha.
drought % Approximately 15% of seedlings was damaged by drought as
damage for interim estimation.
rate
target % 100% of planned species richness achieved
species
richness

10.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 10.3), Socio-Economic
(Table 10.4 & 10.5), Institutional, policy & management success drivers (Table 10.6), and
Project characteristics (Table 10.7) (Le et al., 2011).

Environmental

Table 10.3 Assessment of the indicators for the driver “Environmental” in the Romanian demo.

Indicator Assessment

Site-species
matching

We use the species and species percentage contribution according to the
similar natural forests.

Presence of
desired species

We planted only the desirable indigenous species such Fagus sylvatica, Abies
alba, Acer pseudoplatanus, Sorbus aucuparia, Ulmus glabra, Pinus mungo,
Juniper, Pinus cembra

Site preparation

We removed former logging roads.

Seedling
production and
quality

We used mixture of strictly local and also certified seeds. The saplings were
provided by Foundation Conservation Carpathia own nurseries and were
produced organically without any chemical treatments. The seeds sources
were also carefully chosen and were primarily local. Seeds from Acer
pseudoplatanus, Sorbus aucuparia, Ulmus glabra, Fagus sylvatica were
collected 3 years ago from nearby forests while Abies alba seeds were
acquired 6 years ago from a certified seeds source nearby with similar
mountain conditions.

Time of planting

Planting took place in spring and autumn when weather conditions were
appropriate for planting.

Technical . . . . . I
capability We hired local companies to support us in clearing and planting activities.
Post- . . .

. We will follow a step-by-step non-aggressive maintenance process proposed
establishment . : 4 S
=il [ by Foundation Conservation Carpathia to initiate the return of natural forests.

Socio-economic

Table 10.4 Overview of the direct restoration costs of the Romanian demo.

Restoration cost

unit Total costs of restoration

activities

Costs spruce monoculture conversion already implemented | € 105 746
Costs diversifying plantation compositions € 61 125
Costs of restoration actions in alpine bushes € 4 252
Total € 171123
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Table 10.5 Assessment of the indicators for the driver “Socio-economic” in the Romanian demo.

Indicator ‘ Assessment

Local communities believe that restoration brings
ecological benefits through the protective role of the
forest in the stability of the slopes, and by maintaining
Acceptance by local communities wild animal populations. However, they are also very
uncertain about the economic benefits of returning to
natural forest types, raising concerns about the
feasibility and profitability of this approach.

Established stakeholder engagement strategy prioritizes
increasing stakeholder interest in restoration activities
on lands they own or manage. To support this, online
forest restoration guidelines and market design must
address the specific needs of stakeholders, particularly
landowners and forest administrators. Collecting
detailed input on these needs will be an ongoing focus
to ensure relevance and effectiveness.

Local participation and involvement

Institutional, policy & management

Table 10.6 Assessment of the indicators for the driver “Institutional, policy & management” in the Romanian demo.

Indicator ‘ Assessment

Forest authorities are checking the replanting
activities.

Forest restoration faces several challenges like
ensuring financial incentives for landowners and forest
administrators to sustain restoration activities,
addressing the growing shortage of specialized labour,
maintaining current benefits from logging and forest
resources, and overcoming a lack of accessible
information, guidelines, and dedicated financial
resources at the European level. However, improved
cooperation among local communities, landowners,
and forest managers, combined with European
financial instruments, presents significant
opportunities for advancing restoration efforts.
Restoration efforts in young Norway spruce
monocultures are constrained by Romanian forest
regulations, which permit interventions like tending
and thinning only if specified in approved forest plans.
For stands older than 70 years, thinning is prohibited,
and changing forest plans or implementing restoration
in these stands during the SUPERB project’s timeline
is impractical, as forest plan updates take around two
years and cannot occur before expiration. Traditional
thinning practices, focused on enhancing space, light,
and soil resources for timber-oriented spruce growth,
often conflict with restoration goals aimed at promoting
the return of natural forests, posing a significant
regulatory and operational challenge.

Intervention strategy will still aim to reduce Norway
spruce in alder galleries and potentially plant alder.
Disturbed forests and old clearcuts without prior
Long-term management planning management will remain unmanaged. In managed old
clearcuts, planting and grass-cutting activities will
continue. Norway spruce forests with thinning and
planting will undergo further thinning to enhance light

Institutional arrangements

Effective governance

Policies
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penetration with additional planting if needed, and no
long-term interventions after 5-10 years. Similarly,
Norway spruce forests with thinning but no planting
will soon include planting and additional thinning, with
no long-term interventions planned thereafter.

Long-term maintenance and
protection of restoration sites

Biodiversity in the demo area is increasing to levels
typical of natural, undisturbed areas, supported by
non-intervention management in natural forests by
Carpathia partners. Recovery in disturbed forests is
enhanced through restoration efforts under SUPERB.
Restoration in Norway spruce monocultures and
former clearcuts with diversified species compositions
will continue for at least 10 years. After these efforts,
forests will transition to natural conditions through
natural development processes.

Project characteristics

Table 10.7 Assessment of the indicators for the driver “Project characteristics” in the Romanian demo.

Indicator ‘ Assessment

Restoration goals and objectives

The restoration goals and objectives aim:

e toinitiate the restoration of forests similar to
natural ones including 8 kilometres of alder
galleries in 200 hectares monocultures till now
60% achieved, the goal will be achieved in the
project lifespan

e to restore through diversifying planting
composition 10 hectares of clear cuts, 22.6
hectares already restored 26,640 saplings
planted

e to restore patches of alpine bushes on 24
hectares alpine pastures, 19 ha through
excluding grassing activities and 5 through
planting juniper, dworf pines, swiss pine and
spruces at lower altitudes 30% from planting
part accomplished, 100% from the grazing
restriction implemented

10.4 Lessons learned

The main problem we faced along the restoration process were:

o Difficulties with finding suitably skilled workers/companies
e The planting season has become far shorter due to varying climate
e Convincing forest owners to do restoration is not easy because their primary motivation

is financial return.

o Forest plans revisions is taking almost 2 years, a very long period
e There are no forest norms dedicated to replacement of spruce monocultures

In order to overcome these difficulties, we provided training for one of the local companies to
do the special works in spruce monocultures, especially to mechanically debark the spruces
left as dead wood. Besides, using our own nursery helped us to prepare for planting and
transport only certain amount of forest saplings at certain moments, rapidly, to adapt to the
weather changes and not prolong or compromise the planting process.
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For now, we adapt the restoration measures to align with existing forest plans. However, this
is not a long-term solution, forest norms must include interventions in spruce monocultures.

Hopefully the restoration gateway, restoration market and all detailed findings for financing the
restoration activities, as final results of the SUPERB project, will reach forest owners and forest
administrators, providing them better opportunities for implementing forest restoration.
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11. Denmark, Nordsjeelland
11.1 Introduction to demo and restoration measures

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.

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. The current vegetation type is deciduous dominated production forest with mostly
Beech (Fagus sylvatica) and Oak (Quercus robur) but with a pronounced amount of conifers
— especially Norway spruce (Picea abies).

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 is a challenge
due to the fragmented forest landscape and the surroundings, which are mainly intensively
used agricultural land. The 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.

A number of restoration activities are planned within the demo area. These activities include
grazing, veteranization, restoration of hydrology and enrichment plantings. The restoration of
hydrology is planned, but will not be realised within the time frame of SUPERB.

Pho .1 The initial tate of the forest in the Daish demo ordsjlland.
11.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).
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Based on the observed forest structure of restoration stands, the forest overstory was mainly
composed of species such Betula pendula (23%), Picea abies (19%) and Fagus sylvatica
(15%). The highest proportion of trees were between 7.5 — 12.5 cm in diameter, and
approximately 19 trees per ha had diameter greater than 50 cm (Figure 11.1). Based on basal
area, most of trees were in diameter range of 22 — 62.5 cm (Figure 11.2). Besides the adult
overstory trees, the majority of small trees were Fagus sylvatica (44%), Betula pendula (22%)
and Acer pseudoplatanus (19%) with general high abundance of Fagus sylvatica in 0 — 2.5
cm diameters (Figure 11.3). In addition, the composition of the seedlings, 24 species in total,
was very rich. The most abundant regenerated seedling species were Betula pendula (46 %),
Acer pseudoplatanus (19%) and Fagus sylvatica (11%; Figure 11.4).

50
45
40
35
30
25
20

density nr/ha

1

(€]

1

v O

3456 7 8 91011121314151617181920212223242526282930313540
diameter class

Abies_grandis
Abies_procera
Acer_pseudoplatanus

M Betula_pendula

M Betula_pubescens

M Fagus_sylvatica

B Fraxinus_excelsior

MW Larix_sp.

H Picea_abies

B Picea_sitchensis

B Pinus_sylvestris

B Pseudotsuga_menziesii
Quercus_robur
Quercus_rubra

M Sorbus_aucuparia

B Thuja_plicata

Figure 11.1 The number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 11.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 11.3. Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 - 10 cm), class 5 (10 — 12.5
cm).
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Figure 11.4. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

In the initial situation of the Danish - Nordsjeelland demo area around 55 standing dead trees
per ha were found of which most were classified with an sound decay class (Table 11.1). The
total volume lying dead wood per hectare was around 42 m3. Most of the volume of the lying
deadwood was assigned to the intermediate decay class (21.8 m®ha) (Figure 11.5).

Table 11.1 Number of standing dead trees per ha, total and per decay class. Sound = recently dead; Intermediate
= partly rotten; Rotten = completely rotten.

Decay stage Nr of standing dead

trees per ha

Total 55
Sound 32
Intermediate 18
Rotten 5
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Figure 11.5 Volume lying dead wood (m3ha), total and per decay class. Sound = recently dead; Intermediate =
partly rotten; Rotten = completely rotten.

11.3 Initial success assessment

11.3.1 Success indicators

For the Danish - Nordsjeelland demo the following success indicator is relevant: restored area
(Table 11.2).

Table 11.2 Assessment of the success indicators for the Romanian demo.

Indicator Unit Assessment
restored ha A total of 111,7 ha have been restored with the following
area distribution of hectares on activities:

Enrichment plantings - flowering trees and shrubs: 11,2 ha
Veteranization: 50 ha

Enrichment plantings - Common Ash: 3,8 ha

Grazing: 46,7 ha

Furthermore, restoration activities like cuttings of non-navtive
species and restoration of hydrology and stop of timber
production is planned within the whole forest complex (demo
areal + surrounding forest), app. 1200 ha from year 2024-
2030.

11.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 11.3), Socio-Economic
(Table 11.4 & 11.5), Institutional, policy & management success drivers (Table 11.6), and
Project characteristics (Table 11.7) (Le et al., 2011).

Environmental

Table 11.3 Assessment of the indicators for the driver “Environmental” in the Danish — Nordsjaelland demo.

Indicator Assessment
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Site-species Native species suitable for the soil conditions in the demo area is planted.
matching Besides being native only species naturally occurring in the area is selected.
Presence of | After planting of flowering trees and shrubs the restored area contains the

desired species desired species.

Site preparation Site preparation is needed eg. in relation to enrichment plantings where forest
stands of non-native species is felled in order to give space to planting of native
flowering trees and shrubs.

Seedling Seedlings are delivered from the nursery responsible for delivery of plants to
production and | the state forests. The nursery is selected based on an EU tender where
quality provenance and quality of delivered plants is specified and described.

Furthermore, it is checked that the plants have the specified root/top ration,
size and quality.

Time of planting Weather is a continuous and unpredictable challenge which changes from year
to year resulting in shifting planting seasons.

Technical Activities is done by professionals educated and with lots of practical
capability knowledge and skills.

Post- If there is very high mortality post planting actions to a certain level might
establishment become relevant.

silviculture

Socio-economic

Table 11.4 Overview of the direct restoration costs for the different restoration activities in the Danish —
Nordsjeelland demo.

Restoration Cost category unit 2022 2023 2024
action
Enrichtment Site preparation €/ha 483
plantings Materials €/ha 2,038
Plants €/ha 1,072 1,072
Labor €/ha 1,287 1,287
Grazing Site preparation €/ha 122
Materials €/ha 251 253
Enrichment Site preparation €/ha 2.700
planting common
ash Plants €/ha 2,900
Labor €/ha 4,800
Veterenization Labor €/ha 415
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Table 11.5 Assessment of the indicators for the driver “Socio-economic” in the Danish — Nordsjaelland demo.

Indicator Assessment

Acceptance by
local communities

Partly, but we experience strong — and also very negative — opinions from
the public on especially fenced grazing areas and veteranisation.

Local participation
and involvement

We have led public tours telling about the planned restoration activities.
Furthermore, the management plan has been in public hearing giving both
organisations and citizens the possibility to comment on and be engaged in
the planning of the restoration activities.

Institutional, policy & management

Table 11.6 Assessment of the indicators for the driver ‘Institutional, policy & management” in the Danish —

Nordsjeelland demo.

Indicator

Institutional
arrangements

Employees with a broad educational background, tight collaboration with

Assessment

our main office about decisions and processes in combination with a
political focus on biodiversity forest and biodiversity in general, means
that we have the needed political support for doing large scale
restoration in state forests.

Effective governance

For the time being it takes long time to get the relevant permissions.

The government decided in 2018 a lay-out of 75.000 ha biodiversity
forest in state owned forest. The visions and goals for these areas is

management planning

Policies very well in line with the activities carried out in SUPERB. Furthermore,
the politicians wish to upscale restoration e.g. by large scale
afforestation and by rewetting of wet agricultural areas.

A management plan for the restored areas in details describe the

Long-term

restoration activities and future management of the areas for a period of
15 years.

Long-term
maintenance and
protection of
restoration sites

The management plan also includes description of the future
management of the restored areas for a period of 15 years. Furthermore,
national guidelines for the management of the areas designated as
biodiversity forest regulates the level of cutting as also described in the
management plan.

Project characteristics

Table 11.7 Assessment of the indicators for the driver “Project characteristics” in the Danish — Nordsjeelland demo.

Indicator

Assessment

The overall restoration goal is open-ended with a focus on creating more

Restoration
goals and
objectives

habitats rather than on single species. For the areas designated as Natura
2000 or protected according to the Danish Nature Protection Act the restoration
goal follows the legislation and its obligations. Turning production forest into a

forest rich in habitats and species.

11.4 Lessons learned

e Public awareness on the importance of restoration activities to restore biodiverse
habitats — especially the role of grazing.

e Political decisions — nature has become political — guide lines and legislation -
Guidelines are available for the restoration of the 75.000 ha state owned forest
designated as biodiversity in Denmark. The guidelines need to be correlated with the
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legislation for the areas designated as eg. N2000 and areas designated according to
the Danish Nature Protection Act.

Long process to get the relevant and needed approval by authorities - Our main
office is ongoing having a dialogue with the approving authorities to reduce time for
getting the permissions needed in order to do the restoration, but for now it is still an
obstacle that needs to be taken into account in the planning phase.

The weather can be a challenge - weather conditions can have a high impact on the
restoration activities, their planning and fullfillment. And thus weather conditions is
one of many variables to take into account and to manage in order to be able to do
the restoration.

Stakeholders view on forests do not necessarily have any connection to the nature
values of the areas. Monocultures of non-native species ect. having low nature value
can be of importance and appreciated by the public.
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12. Denmark, Thy
12.1 Introduction to demo and restoration measures

The demo area is located in Thy, Northern Jutland and the forests are state owned and
managed by the Ministry of Environment of Denmark, Nature Agency Thy.

The current vegetation type is overall temperate forest, with large areas of coniferous forest
plantation established for production and protection from sand drift, in the 1810s. Species
included in this area are native species like Norway spruce (Picea abies) and Scots pine
(Pinus sylvestris), but also (and mostly) both non-native and invasive coniferous species as
Sitka spruce (Picea sitchensis), Lodgepole pine (Pinus contorta), Dwarf mountain pine (Pinus
mugo) and Silver fir (Abies alba). Over the years deciduous tree species have been introduced
throughout all plantations, including Nystrup plantation. This includes species like birch
(Betula sp.), beech (Fagus sylvatica) and oak (Quercus sp.).

The restoration actions include; clear cutting with focus on invasive and non-native species,
closing ditches to establish natural hydrology, coherence of open habitats, re-establishment
of forest clearings and burning off forest floor, to enhance growth of both native tree and herbal
plant species. The overall goal is an open-ended management with focus on elevating the
number of habitats and dispersal potential of species; largely done by clearing the uniform
even-aged plantings of non-native tree species, and reintroducing a variety of climate change
resistant native species, both shrubs, bushes, and deciduous and coniferous tree species. A
light open corridor will be established to ensure dispersal possibilities through the forest.
Restoring of hydrology by closing man-made ditches will be carried out throughout the
corridor, creating a large variation in humidity and light.

Photo 12.1 The initial state of the forest in the Danish demo Thy

12.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
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saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Based on the observed forest structure of restoration stands, the forest overstory was mainly
composed of species such Pinus contorta (44%), Picea sitchensis (22%). The highest
proportion of trees were between 7.5 — 12.5 cm in diameter, and approximately 13 trees per
ha had a diameter greater than 50 cm (Figure 12.1). Based on basal area, most of trees were
in diameter range of 7.5 —27.5 cm (Figure 12.2). Besides the adult overstory trees, the majority
of small trees were Pinus contorta (56%) and Picea sitchensis (21%) with general very high
abundance in 0 — 2.5 cm diameters (Figure 12.3). In addition, composition of seedlings, 28
species in total, was very rich. The most abundant regenerated seedling species were Abies
alba (44%) and Picea sitchensis (29%; Figure 12.4).
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Figure 12.1 Number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter class
has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 12.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 12.3. Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5

cm).
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Figure 12.4. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

In the initial situation of the Danish - Thy demo area around 166 standing dead trees per ha
was found of which most was classified with an intermediate decay class (Table 12.1). The
total volume lying dead wood per hectare was around 15.1 m3. Most of the volume of the lying
deadwood was assigned to the intermediate decay class (6.8 m®ha) (Figure 12.5).
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Table 12.1 Number of standing dead trees per ha, total and per decay class. Sound = recently dead; Intermediate
= partly rotten; Rotten = completely rotten.

Decay Nr of standing dead trees per ha

Total 166.2555
Sound 59.54879
Intermediate 103.1338
Rotten 3.572928
18.0
16.0 15.1
14.0
12.0
© 10.0
S~
o
g 80
6.0
4.0 3.0
2.0 -
0.0
Total Sound Intermediate Rotten

Figure 12.5 Volume lying dead wood (m3/ha), total and per decay class. Sound = recently dead; Intermediate =
partly rotten; Rotten = completely rotten.

12.3 Initial success assessment

12.3.1 Success indicators

For the Danish - Thy demo the following success indicator is relevant: restored area (Table
12.2).

Table 12.2 Assessment of the success indicators for the Thy demo.

Indicator Unit Assessment
restored ha Planting: approx. 4.2 ha
area Burning: approx. 6.5 ha

Clearings: approx. 21 ha
Relocating topsoil: approx. 4.2 ha
Thinning: approx. 85 ha
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12.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 12.3), Socio-Economic
(Table 12.4 & 12.5), Institutional, policy & management success drivers (Table 12.6), and
Project characteristics (Table 12.7) (Le et al., 2011).

Environmental

Table 12.3 Assessment of the indicators for the driver “Environmental” in the Danish — Thy demo.

Indicator Assessment

Site-species matching

Based on distribution maps and soil maps
we selected species that were naturally
occurring in the area and suitable for the soil
conditions.

Presence of desired species

We will be able to plant and restore the area
with desired species

Site preparation

Site preparation is needed as the trees and
shrubs are planted on areas with non-native
species. Thus, prior to planting the non-
native species are felled and removed.

Seedling production and quality

Seedlings are bought in the nursery
responsible for production of plants to the
state forest. The nursery is selected based in
an EU tender specifying requirements for
root and shoot ratio, provenance etc.

Time of planting

Planting will be done in fall 2024 — early
spring 2025. We are ready to proceed as
soon as the ideal conditions are present.

Technical capability

Will be done by professionals with the right
skills and many years of experience.

Post-establishment silviculture

Plans exist to compensate and improve
restoration success where the mortality of
seedlings is very high.
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Socio-economic

Table 12.4 Restoration costs for the different restoration actions in the Denmark - Thy demo

SUPERB — Deliverable 7.4

Restoratio 0 atego 0 0 024 0

a 0

Planting after | Site preparation €/ha 0 4700 [1300 |0

clearcutting Materials €/ha 0 0 0 2000
Plants €/ha 0 0 0 1700
Labor €/ha 0 0 0 1700

Thinning Materials €/ha 215 0 0 0
Labor €/ha 538 1600 |1600 |O

Reestablishing | Site preparation €/ha 0 360 0 0

hydrology

Relocating top | Labor €/ha 0 0 12000 | O

sail

Burning forest | Site preparation €/ha 0 0 82 0

il

SOl Materials €/ha 0 0 320 0
Labor €/ha 0 0 320 0

Corridors Labor €/ha 0 1600 | 1600 |O

Table 12.5 Assessment of the indicators for the driver “Socio-economic” in the Danish — Thy demo.

Indicator

Acceptance by local communities

Assessment

Partly, but we experience strong opinions from
the public.

Local participation and involvement

We have engaged with the locals through public
tours and through meetings with some of the
local organisations.

Institutional, policy & management

Table 12.6 Assessment of the indicators for the driver “Institutional, policy & management” in the Danish — Thy

demo.

Indicator Assessment

Institutional arrangements

Employees with a broad educational
background, tight collaboration with our main
office about decisions and processes in
combination with a political focus on biodiversity
forest and biodiversity in general, means that we
have a good frame for our work.

Effective governance

For the time being it takes very long time to get the
needed permissions.

Policies

The government decided in 2018 a lay-out of
75.000 ha biodiversity forest in state owned
forest. The visions and goals for these areas is
very well in line with the activities carried out in
SUPERB. Furthermore, the politicians wish to
upscale restoration e.g. by large scale
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afforestation and by rewetting of wet agricultural
areas.

A management plan for the restored areas in
details describe the restoration activities and
future management of the areas for a period of
15 years.

The management plan also includes description
of the future management of the restored areas
for a period of 15 years. Furthermore, national
guidelines for the management of the areas
designated as biodiversity forest regulates the
level of cutting as also described in the
management plan.

Long-term management planning

Long-term maintenance and protection of
restoration sites

Project characteristics

Table 12.7 Assessment of the indicators for the driver “Project characteristics” in the Danish — Thy demo.

Indicator Assessment

The overall restoration goal is open-ended with
a focus on creating more habitats rather than on
single species. For the areas designated as
Restoration goals and objectives Natura 2000 or protected according to the
Danish Nature Protection Act the restoration
goal follows the legislation and its obligations.

12.4 Lessons learned

o Political wishes for better/more nature are best implemented with a clear involvement
of the public. A cumbersome and slow process for which time must be set aside
already in the planning phase.

e Although there is a great political desire for more / better nature, it does not help with
the time consuming necessary permits to be able to start the efforts.

e A close contact with the public around the project - must be maintained so that it is
on an informed basis to be able to explain changes and, for example, long delays
due to weather conditions
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13. Spain, Castillay Ledn
13.1 Introduction to demo and restoration measures

The demo area is in the northwest of Spain, at the western end of the Cantabrian Mountains
in the province of Ledn, bordering Lugo to the west and the Principality of Asturias to the north.
It has more than 250,000 hectares covered by forest land, which represents more than 80%
of its total surface area, of which around 130,000 hectares are woodlands (approximately 50%
of the forest surface area). According to the Forestry Map of Spain®, the vegetation formations
are dominated by ericaceous scrubland, rather than trees (53%), the driver of which is
wildfires. In the areas protected from fire, which are difficult to access or have a higher degree
of humidity, there are valuable forests, which, in order of abundance, are: “melojo” oak groves
(Quercus pyrenaica) (14%), Sessile pine forest (Pinus sylvestris) (5%), chestnut groves
(Castanea sativa) (5%), holm oak (Quercus ilex) (4%) and mixed native hardwood forests in
the Atlantic and Mediterranean biogeographical regions (3% of each), heterogeneous
agricultural areas (5.43 %) open spaces with little or no vegetation (2.98%), permanent crops
(2.53%), grasslands (2.14%), agricultural land (1.13%) and others with less than 1%. There
are also, to a lesser extent, stands of radiata pine, oak woods (Quercus robur and/or Q.
petraea), riparian forests, poplar groves (Populus sp.), pine forests (Pinus pinaster and Pinus
nigra), birch groves (Betula spp.), etc.

Forest restoration aims to address three main challenges to the local area: to counteract rural
abandonment, to change the fuel model of the forests and reduce the risk of forest fires, and
to improve the suitability of habitat for brown bears.

Restoration activities carried out in the demo area cover a total area of 137.68 has. These
restoration activities will consist of:

1. Chestnut plantations (Castanea sativa) to promote rural development in an area where
chestnut cultivation is deeply rooted.

2. Enrichment plantations to improve the trophic quality of the brown bear habitat with
native species seedlings, scattered in existing stands and/or bare land.

3. Cover plantations to increase the forested area in certain zones with the aim of creating
new corridors to provide shelter to the brown bear.

4. Creation of low flammability zones. The aim is to create areas with reduced fuel load
and vertical discontinuity of the fuel, with the objective of creating opportunities for
defence against potential wildfires, as wildfires are one of the main threats to brown
bear habitat destruction. This will be carried out mainly in stands where Quercus
pyrenaica is the dominant tree species.

5According the Spanish Forestry Law: by "forestry land" we mean the Spanish word "monte". The word
"monte”, according to the "Ley 43/2003, de 21 de noviembre, de Montes", is any land on which tree,
shrub, bush or herbaceous forest species grow, either spontaneously or as a result of sowing or
planting, and which fulfil or may fulfil environmental, protective, productive, cultural, landscape or
recreational functions. Also considered as "monte" are wastelands, rocky and sandy areas.
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13.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Based on the observed forest structure of restoration stands, the forest overstorey was mainly
composed of species such Quercus pyrenaica (57%) and Pinus sylvestris (27%). The highest
proportion of trees were between 7.5 — 12.5 cm in diameters, and only approximately 5 trees
per ha had a diameter greater than 50 cm (Figure 13.1). Based on basal area, most of trees
were in diameter range of 7.5 — 20 cm (Figure 13.2). Besides the adult overstorey trees, the
majority of small trees was Quercus pyrenaica (86%) with general very high abundance in O
— 5 cm diameters (Figure 13.3). In addition, share of seedlings indicated that most of
regenerated seedling was Pinus sylvestris (88%) and almost all resprouts were composed of
Quercus pyrenaica (97%; Figure 13.4 and Figure 13.5).
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Figure 13.1 The number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 13.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 13.3. Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5
cm).
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Figure 13.4. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.
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Figure 13.5. Total share of resprouts (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

In the initial situation of Spanish demo area around 23 standing dead trees per ha was found
of which all were classified with a sound decay class. The total volume lying dead wood per
hectare was around 5.4 m3. Most of the volume of the lying deadwood was assigned to the
rotten decay class (4.1 m3/ha) (Figure 13.6).
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Figure 13.6 Volume lying dead wood (m3ha), total and per decay class. Sound = recently dead; Intermediate =
partly rotten; Rotten = completely rotten.
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13.3 Initial success assessment

13.3.1 Success indic

ators

For the Spanish demo the following success indicators are relevant: survival rate, restored
area of total target restoration area, damage rate of planted trees and target species richness

(Table 13.1).

Table 13.1 Assessment of the success indicators for the Spanish demo.

Indicator Unit

Assessment

survival rate %

Due to the delays of restoration implementation the final assessment of
seedlings success will be provided in Autumn 2025

restored areas | %

The soil preparation has been completed in 5 stands (42, 60, 61, 66, 71)
through dibble-in by walking excavator. Thus far, 13.3 ha have been carried
out (but our objective remains to restore 137.7 ha).

total damage %

rate

Due to delays in the implementation of the restoration, the final assessment of
the total damage will be provided in autumn 2025

browsing %

damage rate

Due to delays in the implementation of the restoration, the final assessment of
browsing damage will be provided in autumn 2025

frost damage %

rate

Due to the delays in the implementation of the restoration, the final
assessment of frost damage will be provided in autumn 2025

drought %

damage rate

Due to the delays in the implementation of the restoration, the final
assessment of drought damage will be provided in autumn 2025

target species | %

richness

Due to the delays in the implementation of the restoration, the final
assessment of species richness will be provided in autumn 2025

13.3.2 Effort indicato

rs

The effort indicators are divided into four drivers; Environmental (Table 13.2), Socio-Economic

(Table 13.3 & 13.4), |
Project characteristics

Environmental

nstitutional, policy & management success drivers (Table 13.5), and
(Table 13.6) (Le et al., 2011).

Table 13.2 Assessment of the indicators for the driver “Environmental” in the Spanish demo.

Indicator Assessment

Site-species
matching

The species used in the restoration are native species. The climate
adaptability was considered during selection of different provenances

Presence of
desired species

Yes, we can plant the desired species. A detailed list of needed plants was
shared with the regional nursery.

Site preparation

Yes, we checked the necessity and right now is where we are focusing the
efforts. Due to the specific conditions of the demo area (steep slopes and
dense shrubs) the walking excavator is doing majority of these tasks.

S?:Slljlgt?on and Yes, we have seedlings from a qualified regional nursery. The quality is
guality guaranteed by JCYL one of the partners of SUPERB.

Time of planting

Appropriate season is fall/winter in the demo region. We are ready to
proceed immediately once that the ideal conditions are approaching.

Technical
capability

The Junta de Castilla y Ledn hired a well-known local forest company
(Foresa) to do the planting, however Cesefor will supervise their work in
order to satisfy the goals of the restoration plan were achieved.

Post-establishment
silviculture

Yes, it is a common parameter measured during the planting activities.
Therefore, if an unusual mortality rate is detected (>20%) during the
vigilance activities of the work plan, we will change that failed trees.
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Socio-economic

Table 13.3 Overview of the direct restoration costs for the Spanish demo.*

Restoration activity Area (ha) Restoration cost (€)
C. sativa plantation 5 24,929
Enrichment plantings 29 66,725
Silviculture 39 71,158
Increase forest cover 2.4 13,551
Low combustibility zones 30 158,577
Other silvicultural treatments 34 13,842

* In the table 13.3 the restoration costs are related to the total surface of the restoration plan. This is known and
defined according to the usual work frame of our partner the regional government, JCYL. Thus, they have to publish
a public tender BEFORE of the restoration activities start. Therefore, any subcontractor that applies to get this
assignment must accomplish the tasks from the restoration plan according to those costs known and published
beforehand.

Table 13.4 Assessment of the indicators for the driver “Socio-economic” in the Spanish demo.

Indicator Assessment
The feedback from the local stakeholders has been positive. Nevertheless,
Acceptance by we will continue working on a wider acceptance from all the stakeholders
local communities | that could not be present in previous workshops together with local
population.

Yes, we had already several workshops with our stakeholders and local
institutions, and we are preparing other workshops to increase the
participation and the scope of project.

Local participation
and involvement

Institutional, policy & management

Table 13.5 Assessment of the indicators for the driver “Institutional, policy & management” in the Spanish demo.

Indicator ‘ Assessment

We expect all institutional arrangements to be achieved, as the regional
government (JCYL) is one of the SUPERB partners, the landowner, and
responsible for the regional nursery

The process of obtaining all the necessary permits and licenses to
implement the restoration plan was lengthy, causing delays in the plan
Effective governance | approval. Now that the plan has been approved, all matters related to
effective governance have been resolved, and only the completion of
the forestry tasks remains pending.

All the policies necessary for supporting the restoration were considered
and no restrictions are expected.

Yes, we have detailed management plans for restored areas to follow for
upcoming years. This is part of the normal procedure that JCYL follows
in the forestry works carried on by them in public land.

Institutional
arrangements

Policies

Long-term
management planning

Long-term
maintenance and
protection of
restoration sites

Yes, basically a great part of our restoration goals are long term
maintenance and protective actions. We have already started with
silvicultural activities as high thinning to reach those goals.
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Project characteristics

Table 13.6 Assessment of the indicators for the driver “Project characteristics” in the Spanish demo.

Indicator Assessment

Restoration goals have been carried out according to the restoration plan, we
are ready in order to start planting when the conditions are correct (increase of
rainfall during autumn/winter) and all the tasks are on time. Ending of
restoration is expected in August 2025 as restoration plan calendar.

Restoration
goals and
objectives

13.4 Lessons learned

e The process of organizing public procurements required long negotiations to reach
agreements on the restoration actions implemented in heritage forests.

o Defeatism is perceived by some people in contact with previous restoration projects.
However, we perceived positive feedback from stakeholders in the engagement
workshops. We believe these workshops improve the perception of restoration projects
as stakeholders' voices are heard and their opinions considered to set the restoration
goals.

o Stakeholder engagement workshops should be planned further in advance to promote
a more age and gender-balanced representation. We believe this will ensure that youth
and women's opinions are considered when setting the project objectives.
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14. France, Nouvelle-Aquitaine
14.1 Introduction to demo and restoration measures

The demo area is located in the Landes of Gascony Forest in Nouvelle-Aquitaine region of
south — west France. The landscape of the demo is dominated by maritime pine (Pinus
pinaster) plantations with short-rotation even-aged forest management. The area suffers from
various disturbances like forest fires, windstorms and bark beetle outbreaks. Therefore,
restoration actions aim to improve intensive Maritime pine plantation’s resilience through the
installation of a network of hedgerows. The objective is to plant 10 km of mixed broadleaved
species along the borders of maritime pine plantations, with birch (Betula spp.), rowan (Sorbus
spp.), oaks (Quercus spp.), pear (Pyrus spp.) and others, to increase biodiversity and forest
resilience.

Photo 14.1 Initial situation of the French demo area.

14.2 Initial assessment

Maritime pine is subject to a highly standardized and intensive silviculture in south-western
France. After extensive tillage, pine seedlings are usually planted at a density of 1200 trees/ha,
then thinned 3 or 4 times over an average of 40 years rotation cycle before clear-cutting
(Figure 15.1).

The initial situation during which our restoration action takes place corresponds to the
transition between two silvicultural cycles. This is the most optimal time to introduce new
species, taking advantage of mechanized field work at the stand level without suffering from
the competition with mature maritime pines. However, the plot is rather devoid of large trees,
dead wood or natural regeneration, which are crushed before planting. Some broadleaf
species can be left untouched in the stand after clearcut to comply with FSC or PEFC
certification standard, but the initial assessment won’t necessarily capture them. The Figure
15.1 illustrates the timing and silvicultural conditions at which the restoration action takes
place. It also shows the desired trajectory for an ideal restored plot through the evolution of
total growing stock, i.e. creating a permanent zone for the development of broadleaf species
independent from maritime pine management. With time, the restoration action should provide
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approximately 10% of tree species diversification at the stand scale, as well as permanent
shelter for biodiversity, especially in the transition period between two rotations.

Example of a desired trajectory for a restored plot
M Hedgerow M Maritime pine

BAU: 3 or 4 thinnings before clearcut ' Restoration action: plantation of hedgerows at the expense of pine

Total growing stock (m3/ha)

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Time (year)

Figure 14.1: Projected evolution of growing stock before and after restoration of a model stand from the French
demo area

The aim of the initial assessment is to collect data on newly planted seedlings of broadleaved
species in hedgerows and newly planted seedlings of maritime pine along them, one year after
planting. The design and methodology used for the initial situation assessments was described
in previous deliverable D7.3 Initial situation assessment (Deliverable D7.3 Initial situation
assessment). As explained above, we can’t expect any variability in diameter distribution since
the restoration start from a bare stand, reforested with seedlings of similar age. Nor can we
expect saplings over one meter tall or trees over 7cm in dbh. The most important information
sought in this initial assessment is the survival rate of the various species planted and their
growth rate.

Based on the observed seedlings in the restoration stands, regeneration was rich in 15 species
from which Quercus suber (25%), Arbutus unedo (17%) and Pinus pinea (14%) had the
highest share (Figure 14.2).
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Figure 14.2. Total share of seedlings (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.
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14.3 Initial success assessment

14.3.1 Success indicators

For the French demo the following success indicators are relevant: survival rate, restored area
of total target restoration area, damage rate of planted trees and target species richness

(Table 14.1).

Table 14.1 Assessment of the success indicators for the French demo.

Indicator

survival rate

‘ Assessment

Of the 17 000 trees planted, 13 500 survived (79 % in October
2024 across all restored sites). However, this overall figure hides
variation depending on the species tested, type of soil and year of
planting. If we look at the latter variable, the average survival rate is
72% for hedgerows planted in 2021-2022, 82% in 2022-2023 and
89% in 2023-2024 planting season. Apart from climatic variations,
this shows the improvement of our restoration action on technical
front and tree species’ choices.

restored areas

68% in 2024 (6.8 km out of the 10 km target)
1.2 km were planted inside the initial demo perimeter
5.6 km were planted elsewhere in the Landes of Gascony
forest
2.7 km of hedgerows restoration are already planned for 2025, to
achieve at least 95% of the target

total damage rate

26 % of the monitored planted trees showed signs of damages
while still being alive. They are mostly due to game damage.

browsing damage rate

16 % of the planted trees monitored were damaged due to
browsing in a narrow sense. This rises to 19% if you include
debarking, uprooting of plants, etc.

frost damage rate

No damage has been observed (0%)

drought damage rate

6 % of the planted trees monitored showed damages related to
drought.

target species richness

Area before restoration consisted of only 1 species and our
restoration target was to reach between 5 to 11 species, depending
on soil quality. If we consider all the different species planted, only
1 species out of the 16 tested have disappeared 94 % target
species richness). At the site scale, this concerns only 6 restored
sites that included the poorly adapted species and reached on
average 87% of target species richness, while the other 10 restored
sites retain 100% target species richness.

14.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 14.2), Socio-Economic
(Table 14.3 & Table 14.4), Institutional, policy & management success drivers (Table 14.5),
and Project characteristics (Table 14.6) (Le et al., 2011).

Environmental

Table 14.2 Assessment of the indicators for the driver “Environmental” in the French demo.

Indicator ‘ Assessment

102




SUPERB — Deliverable 7.4

Site-species
matching

The species were selected by a group of local forestry experts based on many
criteria including their site suitability or drought resistance. These species were
then divided into three groups according to their resistance to waterlogging, the
main soil types in our demo being dry moors, wet moors and mesophilic moors
depending on local topographic variation.

The species selected are also recommended by the regional guidelines for
RFEM.

Presence of
desired species

We were able to plant the desired species, with some minor deviation
depending on the seedling's availability in nurseries.

Site preparation

Soil ploughing and vegetation shredding are systematically done before
planting.

Seedling
production and
quality

We bought qualitative tree seedling from certified nursery. Only the unusual
non-productive shrub species are not certified yet.

Time of planting

25% of the restored sites (4 sites out of 16) were planted during the appropriate
season. However, due to a very wet 2023-2024 season, some plantations have
been delayed and planted during unfavourable seasons.

Alliance Forét Bois involved in SUPERB is the main tree planter in France. The

Technical . . . . .
S professionals were assisted by engineers to comply with the sometimes-
capability . .
complicated planting scheme
Post- We rely on the natural evolution of the hedgerows after plantation. We will only
establishment intervene (replanting, vegetation control) if the plantation is compromised by
silviculture excessive mortality or over-competitive vegetation

Socio-economic

Table 14.3 Overview of the direct restoration costs for the French demo.

Cost category

‘ € per 100 linear meters

Site preparation 84 € /100 Im
Materials 126 €/ 100 Im
Plants 160 € /100 Im
Labor 80€/100Im
Total cost 350€/100 Im

The total cost for 100 linear meters decreased from 820 € in 2021 to 350 € today thanks to an
optimization of the production process for mixed kits in the nursery and a reduction in planting

density.

Table 14.4 Assessment of the indicators for the driver “Socio-economic” in the French demo.

Indicator

Acceptance by
local
communities

‘ Assessment

We have a strong support from local stakeholders. They are not all convinced
with some minor aspects of the restoration methods (modalities of protection
against browsing, planting density) but all strongly advocates the objectives
and results.

Local

involvement

participation and

We have an active participation of local stakeholders in the three workshops
that we already organised. We also showed them the implementation in the
field. Finally, are we receiving an increasing number of requests for
interviews and publications with local agencies to promote our work.

Institutional, policy & management

Our restoration activity can benefit from a highly dynamic institutional environment, with an
effective governance between the project partners, the local stakeholders and the
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administration. However, national policies are not directly supporting forest restoration, and
we are developing private alternatives to support our restoration actions on a broader scale of
time and space. The ambition of the newly planted hedgerows is to stay unmanaged, left to
free evolution to provide the most natural habitat. Therefore, virtually all the restoration cost is
associated with planting, and not in interventions spread over time which makes it easier to

both convince private

Table 14.5 Assessment of

forest owners and set up private funding.

the indicators for the driver “Institutional, policy & management” in the French demo.

Indicator ‘ Assessment

Institutional
arrangements

Our three organisations (Alliance Forét Bois, INRAe and IEFC) cover all
the expertise needed in the demo: technical implementation, scientific
monitoring, stakeholder engagement and knowledge popularization. We
have also good connections with the nurseries, forest managers, forest
owners' association and policy makers.

Effective governance

The regional authorities accepted rather quickly to add our requested
species in the RFM list. They are relatively responsive to our needs, given
that they also helped initiate the BOCAGE project

Policies

There are no policies directly supporting our restoration work, or any
restoration measures in forest ecosystem. The France 2030 investment
plan finances reforestation projects that include diversification elements.
The hedgerows are considered as diversification elements and are
therefore indirectly supported.

Long-term
management
planning

The biodiversity inventory protocol helped us understand how to optimize
biodiversity restoration at landscape level: promoting the restoration in
areas with low density of broadleaved species has a greater impact than
improving habitats connectivity. These areas with low density of
broadleaved species needs to be identified to concentrate our efforts.
Otherwise, any new restoration project will have a positive impact for
biodiversity and forest ecosystem resilience.

Long-term
maintenance and
protection of
restoration sites

The planted hedgerows don't necessarily request management in the
short or long term. The seedlings were protected against browsing using
sprayed repellent. Control of competing vegetation will be applied on a
case-by-case basis if required.

There is no formal protection of the restored sites against cuttings, but the
stated ambition is to leave them unmanaged and untouched. This will
depend on the will of the private forest owner and its manager. Fuelwood
could be an additional ecosystem services provided by the hedgerows,
provided that it is sustainably managed.

Project characteristics

Table 14.6 Assessment of

the indicators for the driver “Project characteristics” in the French demo.

Indicator ‘ Assessment

Restoration goals
and objectives

The restoration goal is to increase landscape heterogeneity and productive
stands resilience against biotic and abiotic threats. We have demonstrated
in 2023-2024 that mature hedgerows can offer complementary habitats for
the regional biodiversity. We will assess the effectiveness of hedgerows in
mitigating fire and storm damages in 2025.

More than 10km of new hedgerows will be planted at the scale of the
Landes of Gascony Forest. The first reachable goal is to ensure that the
broadleaf seedlings have good survival and growth rates.

104



SUPERB — Deliverable 7.4

14.4 Lessons learned

Since 2021 the hedgerow installation campaigns have been partially carried out
beyond the initial demo area perimeter to overcome technical and legal obstacles. In
addition, starting the planting of hedgerows early in the project life allowed to test
different species, to better plan nursery stock production and spread out the
restoration effort to meet the target.

An extensive biodiversity measurement protocol was introduced with several
modalities tested, and its results were needed to move forward on at least two
aspects:

o Convincing stakeholders by demonstrating the value of hedgerows for
biodiversity or biotic & abiotic protective effect on plantations of economic
interest

o Specify the upscaling strategy: we’ve been able to assess that promoting the
restoration in areas with low density of broadleaved species has a greater
impact than improving habitats connectivity

Make results and ongoing progress freely accessible online. We've designed a
dedicated webpage to explain the objectives of our demo and store every material
produced during the project (popularized biodiversity inventory protocol, stakeholder
workshop presentations, scientific outputs, media communications). The creation and
publication of small description sheets and videos promoting our demo in
collaboration with local agencies has increased our visibility tenfold and the
engagement of local stakeholders.
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15. Serbia, Coppice forests
15.1 Introduction to demo and restoration measures

The coppice forests in the Serbian demo area are located in several places across the country.
The demo includes approximately 280 ha of coppice forests for restoration with varying tree
species; sessile oak (Quercus petraea), Turkey oak (Quercus cerris), Hungarian oak (Quercus
frainetto), European beech (Fagus sylvatica). As management of these forest has been
neglected (specifically a lack of coppicing) their condition for maintaining resilient ecosystems
has declined (Photo 15.1). The restoration actions therefore aim to improve composition and
structure and to restore ecosystem which can be self-sustaining and can provides benefits for
both biodiversity and people.

Photo 15.1 Initial situation on one of the restoration sites in the Serbian demo.

15.2 Initial assessment

The initial assessment monitoring was conducted to describe initial state of the restoration
stands. The assessment included measurements of adult trees (diameter above 7 cm),
saplings (diameter below 7 cm with height above 1.30 m) and seedlings (diameter below 7 cm
with height below 1.30 m), and the presence and state of deadwood. The design and
methodology used for the initial situation assessments was described in previous deliverable
D7.3 Initial situation assessment (Deliverable D7.3 Initial situation assessment).

Based on observed forest structure of restoration stands, the forest overstorey is mainly
composed of species such Quercus cerris (34%), Quercus frainetto (33%), and Fraxinus ornus
(11%). The highest proportion of trees were between 7.5 — 17.5 cm in diameters, and with
only approximately 3 trees per ha with diameter greater than 50 cm (Figure 15.1). Based on
basal area, most of trees were in diameter range 7.5 — 32.5 cm (Figure 15.2). Besides the
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adult overstorey trees, over half of small trees were Fraxinus ornus (55%) with its very high
abundance in 2.5 — 7.5 cm diameters (Figure 15.3). In addition, the share of seedlings
indicated that most of the regeneration was composed of Fagus sylvatica (78%; Figure 15.4),
whereas most of resprouts were composed of four species; Quercus petraea (31%), Quercus
frainetto (23%), Quercus cerris (24%) and Fraxinus ornus (19%; Figure 15.5).
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Figure 15.1 The number of adult trees (dbh>7 cm) per ha per species(group) and diameter class. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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Figure 15.2. Basal area of adult trees (above 7 cm in diameter) per species over diameter classes. Each diameter
class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5 cm).
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diameter class
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Figure 15.3. Density of saplings (below 7 cm in diameter with height above 130 cm) per species over diameter
classes. Each diameter class has 2.5 cm width e.g. class 3 (5 — 7.5 cm), class 4 (7.5 — 10 cm), class 5 (10 — 12.5

cm).
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Figure 15.4. Total share of seedlings (below 7 cm in diameter with height below 130cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.
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Figure 15.5. Total share of resprouts (below 7 cm in diameter with height below 130 cm) per species. Data labels
displayed only for species which contribute more than 1% to the total share.

Around 84 standing dead trees per ha were found in the Serbia demo area. Most of the dead
trees had a diameter below 20 cm and were rotten (Table 15.1).

Table 15.1 Number of dead trees per ha, total and per decay class. Sound = recently dead; Intermediate = partly
rotten; Rotten = completely rotten.

Decay stage  Nr of standing

dead trees per

ha
Sound 7
Intermediate 10
Rotten 11
Total 28

15.3 Initial success assessment

15.3.1 Success indicators

For the Serbian demo the following success indicators are relevant: survival rate, restored
area of total target restoration area, damage rate of planted trees and target species richness
(Table 15.2).

Table 15.2 Assessment of the success indicators for the Serbian demo.

Indicator Unit Assessment

survival rate - The final assessment of seedlings establishment success will be
available in autumn of 2025

restored areas % To date 61 % of target is complete

total damage - The final assessment of seedlings establishment success will be
rate available in autumn of 2025
browsing - The final assessment of seedlings establishment success will be
damage rate available in autumn of 2025
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frost damage - The final assessment of seedlings establishment success will be

rate available in autumn of 2025

drought damage | - The final assessment of seedlings establishment success will be

rate available in autumn of 2025

target species - There is o new species, just new provenances and increased number
richness of individuals of rare and multifunctional tree species.

15.3.2 Effort indicators

The effort indicators are divided into four drivers; Environmental (Table 15.3), Socio-Economic
(Table 15.4 & 15.5), Institutional, policy & management success drivers (Table 15.6), and
Project characteristics (Table 15.7) (Le et al., 2011).

Environmental

Table 15.3 Assessment of the indicators for the driver “Environmental” in the Serbian demo.

Indicator ‘ Assessment

Site-species We used species to site matching based on site characteristics and
matching management goal.

We mainly focused on natural regeneration to create coppice forests with
Presence of standards. Natural regeneration results in seedlings that are of mixed origin

desired species (generative and vegetative). Only in stands where natural regeneration is not
sufficient, artificial regeneration will be used by planting or sowing.

We carried out shelterwood cutting with a short regeneration interval and
applied partial soil preparation before planting.

Site preparation

Seedlmg We only used 1st class quality seedlings. In addition, we used thermotherapy
production and f I db ; h
quality of acorns to promote germination and bacteria growth.
Time of planting Yes, from late autumn to early spring.
Technical Yes, a specialized company for forest management has conducted
capability restoration measures following our requests and recommendations.
FosiE . Yes, the silviculture measures are agreed up to three years following the
establishment .

oo planting.
silviculture

Socio-economic

Table 15.4 Overview of the direct restoration costs for the Serbian demo.

Restoration site Restoration cost ‘ unit 2022 2023 2024 2025
Moravci Site preparation €/ha 300 300 300 300
Materials €/ha 50 50 50 50
Plants €/ha 330 330 330 330
Labor €/ha 1100 1100 1100 1100
Vujan Site preparation €/ha 400 400 400 400
Materials €/ha 50 50 50 50
Plants €/ha 330 330 330 330
Labor €/ha 1 000 1000 1 000 1000
Vracevsnica Site preparation €/ha 300 300 300 300
Materials €/ha 80 80 80 80
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Plants €/ha 330 330 330 330
Labor €/ha 1100 1100 1100 1100

Zica Site preparation €/ha 500 500 - -
Materials €/ha 100 100 - -
Plants €/ha 900 900 - -
Labor €/ha 900 900 - -

Cer Site preparation €/ha - 400 - -
Materials €/ha - 50 - -
Plants €/ha - 330 - -
Labor €/ha - 1000 - -

Table 15.5 Assessment of the indicators for the driver “Socio-economic” in the Serbian demo.

Indicator Assessment

Acceptance by local
communities

We receive strong support for restoration of coppice forests.

Local participation and
involvement

Not in planning, professionals are used for implementation,
continuous monitoring.

Institutional, policy & management

Table 15.6 Assessment of the indicators for the driver “Institutional, policy & management” in the Serbian demo.

Indicator ‘ Assessment

Institutional
arrangements

We have a full support of involved institutions in project implementation.

Effective governance

We acquired all necessary permissions already during the application
process for this project.

The general objectives of forest management are determined by the Forest
Law of Republic of Serbia (2010, last amended in 2018), which explicitly
requires that forests must be maintained, restored, and used, in such a way

maintenance and
protection of
restoration sites

Policies that they are preserved, and to increase their value and general functions,
to ensure durability, protection and constant increase in growth and yield.
This policy supports restoration by enforcing a forest restoration in forest
management.

Long-term We had a chance to influence creation of the 10-year period forest

management management plan for these management units and by this plan our

planning innovative approach will be implemented in the next 10 years.

Long-term

Following the good forestry practice and silviculture
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Project characteristics

Table 15.7 Assessment of the indicators for the driver “Project characteristics” in the Serbian demo.

Indicator Assessment
Restoration goals and We are on the trajectory to reach our restoration goals in
objectives time.

15.4 Lessons learned

Readiness to implement innovative approach vary among stakeholders, with younger
practitioners and smaller Forest Enterprises more open to introduce a new
approaches.

Innovations can be integrated only at the beginning of the creation of forest
management plan.

Supply chain of reproductive material needs to be established and agreed in a few
years prior to implementation.

In implementation of reforestation for the SUPERB project (specifically), we found
that The Law on Public Calls is in a collision to some level with The Law on Forests
and following rules by which “the foresters hammer” is assigned by a state to a single
legal entity.

Gathering contacts and communication with key stakeholders is demanding and
improved stakeholders mapping that includes only stakeholders with real interest in
forest restoration is necessary to focus time and efforts on real issues.
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