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1 Restoration goals

1.1 General demo description

The Fagéaras Mountain are the highest mountains of Southern Carpathians in Romania. The
demo area is in the South-Eastern side of the Mountains on the Upper Dambovita valley. The
Dambovita valley is separating the main Fagaras Mountains Comisu part from the lezer
Papusa part of Fagaras. Traditionally a remote wild valley 100 years before, in the communist
times and even before the forests and landscapes around the valley were affected by human
interventions. Clear cuts, followed by afforestation with spruce have changed more than 2,000
hectares of beech and mixed forests in the area into monocultures. Logging after 1910 was
done using an artificial wooden dam and gathered logs were sent down stream on the water
course. Later in the communist times forest roads were used for transporting the logs,
especially after the construction of the Pecineagu artificial lake.

The importance of restoring the forest ecosystems on Dambovita upper Valley is going beyond
the administrative borders of the Rucar commune and even beyond the borders of the county
Arges, the Dambovita river serves as water reserve for Buchares area, and the river is finally
flowing through the center of the Romanian Capital.

In the recent times, after the forests were restituted to the former owners, between 2006 till
2012, a lot of uncontrolled illegal clear cuts took place in the area, more than 1,500 hectares
were affected, erosion and other environmental damages have severely occurred in the area.

Despite all this there are several remote areas were the natural and even old growth forest did
survive in patches. Conservation Carpathia Foundation started the restauration activities in
2013 in parallel with the forest acquisition process on the valley. The restauration process was
supported by an initial Life project but also from other various private and even public funds.

The SUPERB demo area (approximately 2,300 ha including 5 km of river course; Figure 1.1)
was chosen and is situated on the Upper Dambovita valley to continue the previous work,
extended through new forest acquisitions but also to come back with new interventions on
areas where the restauration process was initiated before. The project demo area covers
approximately 2,300 ha (Figure 1.1). The landscape is dominated by Carpathian Mountain
temperate forests and mountain pastures, and this includes the remaining of the old growth
forests beech and mixed beech, fir and spruce forests, in between spruce monocultures with
ages between 40-80 years old occurred in the communist times. Also, witnesses of the post
forest restitution problems, former illegal clear cut can be found in the area. Above the timber
line were arolla pines are enriching the natural value of the forests, alpine secondary pastures
are bordering the high-altitude forests, dwarf pines and Juniperus were struggling to survive
to repeated man made fires along years. The soils are typically forest soils on metamorphic
rocks and the declination of the slopes range is 25-35 degrees.

The sites across the demo are owned by Foundation Conservation Carpathia (FCC)
(www.carpathia.org) which is active in both conservation and restoration of the Fagaras
Mountains for long term benefits of the national and local public. There are also 30 ha of
spruce monoculture owned by a private person inside the SUPERB demo area, the landowner
is part of the restauration process.



http://www.carpathia.org/
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Figure 1.1 Map of Fagaras Mountains demo area including pristine forest, Norway spruce monocultures
and area owned by Foundation Conservation Carpathia (FCC).

1.2 Problems and restoration goals

The demo area in Fagaras Mountains has a complex landscape of fragmented primary,
restored and degraded forests. Therefore, the restoration actions focus on connecting the
remaining old-growth forests as well as restoration of upper timber line of historical Pinus
cembra forests. To increase the naturalness of buffer zones around primary forests,
restoration measures will be applied to ensure the long-term return of the natural forests in
between; from Norway spruce monocultures to natural mixed forests.

Former inaccessibility of the remnant primary forests no longer guarantee preservation of the
Fagaras. Rapid development of infrastructure and property fragmentation after communist
dictatorship increased amounts of logging in forests. Additionally, between the 19" and 20t
centuries shepherds burned and slashed large area of dwarf pines and Juniperus in natural
upper timber line to ensure food for an increasing number of sheep. Because of those past
actions many primary forests have been fragmented and isolated. Therefore, creating large,
protected areas and restoration gaps is needed to establish buffer zones around old-growth
forests and connecting primary forests fragments into the intact natural forest landscape.

Since some remaining primary forests are still not identified and/or protected, forest owners
and authorities are not willing to declare protection and restoration of these areas. Moreover,
lack of immediate financial compensation affects the decision-making processes. Hence
existing guidelines and effective restoration approaches on the landscape level have to be
improved and brought to the attention of various landowners.
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2 Current situation

Currently, the stands are characterized by combination of primary, restored and degraded
forest in which restoration actions are up taken by the FCC. The restoration actions
include/focus on interventions in spruce monocultures, more precisely:

e first intervention will take place in areas where the spruce monocultures are aged
between 40 and 85 years old and no other restauration of the 9110, 91V0 N2K beech
and mixed forest habitats was initiated till now. Interventions for eliminate spruces
inside the alder galleries (91EOQ habitats) will also be included

e second intervention in spruce monocultures where we had already 4-5 years ago first
restauration measures applied.

e diversifying the composition of species inside planted clear cut areas

e enhancing the coming back of the alpine bushes (dwarf pines, Juniperus) beyond the
timber line and arolla pines at the timber line

The interventions in young spruce monocultures are allowed only if the approved forest plans
are prescribing forestry activities like taking care of young plantations and thinning cuttings. If
the age of the spruce stands is older than 70 years old thinning activities are not allowed any
more. One of the challenges for restoration activities is the fact that main goal of the traditional
thinning is to create more space, ensure also light and enough soil resources for the best
spruces to rich maturity in best way. Traditional selection criteria are including also aspect of
the trees to be further translated in timber quality. Of course, the restoration goal is slightly
different and it is about initiating the coming back of the natural forests inside monocultures.
Changing the forest plans and also implement first restoration activities inside monocultures
older than 70 years is not feasible in the lifetime of the SUPERB project. Elaboration and
approval of a forest plan takes around 2 years in Romania. Due to the Romanian forest
regulations it is not allowed to renew the forest plans before expiration date (with some small
exceptions).

Taking into consideration the above-mentioned issues, the restoration activities will take place
in the demo area in a way that will allow proper interventions but take also into consideration
the forest plans previsions at the edge. In some cases, for example the volume of spruce wood
allowed to be extracted from the whole Forest Management Unit will be maybe extracted from
the lower part of it. If the FMU covers the altitudes between 1100-1700 meters the restoration
activities will take place only till 1450-1500 meters high, above this altitude is the proper room
for spruce natural forests.
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3 Restoration activities inside demos

3.1 Description of restoration activities

The restoration measures in Fagaras Mountain demo area will be carried out across different
types of existing forests and outside the upper timber line at the border with the alpine
pastures.

3.1.1 Restauration activities inside spruce monocultures and former alder galleries

One of the main activities inside the SUPERB is restoration of the natural beech and mixed
forests that did existed in the area prior to 1950.

The initial assessment of the area was carried out in 2014-2015 inside the first Life project
implemented by the Carpathia Foundation, and according to this assessment a lot of natural
forests were replaced in the communist times with spruce monocultures.

As an example (Figure 3.1), some illustrations of old forest maps (1948-1950) in comparison
with the forest maps produced in 1990-1996 are showing the significant increase of the spruce
trees participation in forest composition (dark green colour means 100% spruce in forest
composition).

Compozitia padurii in 1950 Compozitia padurii in 1996

Legenda
‘orest composition 1950.1
] <all cthor vakies>

Legenda
‘orest composition 1996.!

Figure 3.1 Forest maps illustrating forest tree species composition change; forest composition state in
1948 — 1950 (map on left) and 1990 — 1996 (map on right).

Inside the previous Life+ project, in some areas on Dambovita Valley and on other valleys
inside the Fagaras Natura 2000 site interventions were done in order to initiate the coming
back of the natural forests (400 hectares). Currently FCC is also working in other areas in
Fagaras Mountains in this regard in a more complex Life Project. The interventions in the
previous Life project were consisting in thinning performed in young spruce monocultures
followed by plantations with tree species part of the former natural forests in the area. The
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path chosen for restoration is a step-by-step diversification of the trees species composition
that will take a long time probably around 50 years. We have avoided the brutal change
consisting of spruce monoculture replacement through clear cuts followed by plantations. We
think that in those sensitive mountain areas the forest coverage should be maintained at any
time. From the financial point of view more intense clear cut brings profits on short term, this
is the reason why the restoration activities have to be financed in order to compensate the
losses in case of a much careful intervention in the forest. Any way in Natura 2000 sites this
type of clear-cut interventions according to the site management plan have to be avoided.
Moreover, thinning with wood extractions bigger than 20-25% are not legally allowed in
Romania. Taking into consideration all the aspects, the path we choose is to copy the small
accidents that are taking place in the natural forests and there are some significant advantages
from the nature conservation point of view:

e A bigger part of the carbon stock (also as nutrients is remaining in the forest), also as
dead wood in some cases.

e Carbon sequestrating process is accelerated in the remaining forest.

e Soil erosion is avoided.

e The original forest species are protected and grow under the shadow of the remaining
spruces.

e The Microclimate is not brutally changed like in the case of the clear cut.

e Biodiversity elements are increasing gradually till the natural equilibrium is reached in
the end.

The spruce stand still continues to provide protection also for the neighbouring forests, in case
of clear cut the area affected is much bigger than the clear-cut direct borders.

The overall goal of the interventions in the spruce monocultures is to try to speed up the natural
processes inside this plantation. It is obviously that the Nature itself will act in the sense of
eliminating the non-native/not appropriate species wherever the local condition and the natural
evolution did decide different. On the other hand, if the process of coming back of the natural
forests is not enhanced, it is possible to have natural accidents like wind blows or bark beetle
attacks that will affect more aggressive the artificial forests at certain moments on larger areas.

In this regard, Conservation Carpathia Foundation has proposed a step-by-step
nonaggressive process to initiate the coming back of the natural forests.

For the upper Dambovita Valley, selected as a demo area inside the SUPERB. project, two
types of restauration activities are envisaged in actual spruce monocultures. The first one is
dedicated to performing the first intervention in spruce monocultures and the second one is to
continue with the second intervention in monocultures were first thinning and planting of native
species took place 4-5 year ago. In the small pockets created at the time we did the first
thinning, the density of the forest was reduced to 0.4-0.5 ensuring in this way the necessary
light for planting beech, fir and sycamore forest saplings but keeping also some necessary
shadow.

In the alder galleries habitats also, the main existing threat is the increasing participation of
the spruces in the forest composition, so for improving the conservation status of the riparian
habitats spruce trees will be eliminated along the main Dambovita Valley.

For illustrating the two types of current situations, some relevant pictures are provided bellow:

1. Area where a Second intervention is proposed

7
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2. Area where First intervention is proposed

In order to proper plan the restauration activities in monocultures, 661 hectares of forests
affected by management orientated for installing spruce on former beech or mixed forests
were analysed.

In the project it is envisaged to initiate the restoring of 100 hectares monocultures and to
evaluate status of previous restoration activities in 300 hectares monoculture and propose
new interventions where appropriate.
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To apply restauration activities, the forest plans should be valid and should have
environmental permits.

Depending on some factors, priorities for intervention were assigned to the spruce
monocultures in SUPERB project (Figure 3.2). The priority was assigned depending on the
stand composition, age of the stand, altitude, existence of natural regeneration, but also
validity of the forest plans along with the allowed types of interventions were taken into
consideration for assign priorities. The identified priorities are 1 (high priority), 2 (medium
priorities), 3 (low priority). In case of the priority number 3 the restoration activities will be
delayed or not implemented and some of the medium priority areas will be also delayed or not
implemented.

Figure 3.2 Map of intervention priority areas in spruce monoculture stands.

The Forest Management Units evaluated, and the proposed restauration activities are
described in the following tables:

e Priority 1 areas — description of forest stands and restoration activities:
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Table 3.1 Description of forest stands and activities in priority 1 area
Stand Extraction Area
up Mng. Unit Age Int. step H91E0 Activity 1 Activity2  Sp. Composition Volume  Priority Area Hectares Time line Saplings
Il Dambovita 516 60 1 0 Thinnings BMO2FA 145 1 53460 5.3 2023, 2024
1l Dambovita 517 55 1 0 Thinnings Aforestation 10MO 133 1 40975 4.1 2023, 2024
1l Dambovita 598 A 30 1 0 Thinnings Aforestation 10MO 890 1 17505 1.8 2023, 2024
Il Dambovita 45C o 1 0 Degajari 2ME2SR2FAZANIMO1BR o 1 16423 1.6 2023, 2024
Il Dambovita 522 A 55 1 0 Raruturi TMO2DTI1LA 70 1 25128 2.5 2023, 2024
Il Dambovita 49 A o 1 o 10MO 122 1 53755 5.4 2023, 2024
1l Dambovita 50 A J0 1 0 Thinnings BMO2DT 280 1 232963 23.3 2023, 2024
1l Dambovita 48 B85 1 0 Thinnings 10MO 383 1 104773 10.5 2023, 2024
Il Dambovita 593 E 45 1 0 Thinnings Aforestation 10MO 53 1 24836 2.5 2023, 2024
Il Dambovita 598 C 50 1 0 Thinnings Aforestation 10MO 673 1 40284 4.0 2023, 2024
Il Dambovita 514 B 60 2 0 Thinnings Aforestation SMO1DT 778 1 290709 29.1 2023, 2024
1l Dambovita 515 B 60 1 0 Thinnings SMO1DT 778 1 105489 10.5 2023, 2024
1l Dambovita 52A o 1 0 Thinnings oMo Jar 1 43241 4.3 2023, 2024
1l Dambovita LY. 30 1 0 Thinnings TMO2DTILA 247 1 163788 16.4 2023, 2024
Il Dambovita 523 A 55 1 0 Thinnings BMO2LA 275 1 134839 13.5 2023, 2024
Il Dambovita 53 A o 1 0 Thinnings SMOIME 334 1 75075 7.5 2023, 2024
1l Dambovita 585 D 0 1 0 San. Cut. BANZMO 12 1 12205 1.2 2023, 2024
1l Dambovita 585 A 55 1 0 Thinnings Aforestation 10MO 579 1 114542 11.5 2023, 2024
1l Dambovita :IS 65 1 0 10MO 383 1 187172 18.7 2023, 2024
Il Dambovita 73D 50 1 0 Thinnings 10MO 69 1 19251 1.9 2023, 2024
Il Dambovita 51 70 1 0 Thinnings BMO2DT 268 1 78083 7.8 2023, 2024
1l Dambovita 73B 50 1] 0 Thinnings 8MO2DT 78 1 51780 5.2 2023, 2024
1l Dambovita e 40 o 0 Thinnings oMo 276 1 148604 14.9 2023, 2024
Il Dambovita 46 60 i} 0 Thinnings S8MO2DT 557 1 178569 17.9 2023, 2024
| Piatra Craiului 102B 45 2 0 Thinnings SMO2FAZMEIMO 322 1 90178 9.0 2023, 2024
| Piatra Craiului 102A 30 1 o SMO3FALPAMIME 50 1 23492 2.3 2023, 2024
| Piatra Craiului 101B 45 1 0 Thinnings BMOI1FALIDR 82 1 32846 3.3 2023, 2024
I Piatra Craiului 1094 35 2 o AN O4FAZME 608 1 218207 21.8 2023, 2024
I Piatra Craiului 113A 50 2 0 BFAZMOLDT 1164 1 424477 42.4 2023, 2024
| Piatra Craiului 112A 50 2 0 Thinnings BFAIMOLDT 887 1 290040 29.0 2023, 2024
I Piatra Craiului 108A 35 1 0 6FAZMO2ZDT 912 1 378070 37.8 2023, 2024
I Piatra Craiului "111 45 2 1] BFAAMO 1038 1 338583 33.9 2023, 2024
I Rucar 522B 60 1 0 Thinnings Aforestation 8MO1LA1DT 60 1 39167 3.9 2023, 2024
I Rucar '121 55 1 0 Thinnings Aforestation 10MO 98 1 52827 5.3 2023, 2024
I Rucar 522A 60 1 0 Racordare BMO2AN 522 1 31134 3.1 2023, 2024
Total 4132470 4132
e Priority 2 areas — description of forest stands and restoration activities:
Table 3.2 Description of forest stands and activities in priority 2 area
Stand Extraction Area

up Mng. Unit Age Int. step HO1ED  Activity 1 Activity2  Sp. Composition Volume  Priority Area Hectares Time line Saplings
IIP. P. Bajan 124 20 1 0 Thinnings AMO3FAZMELIPAM 50 2 180833 18.1 2024, 2025
IIE. P.Bajan 123 30 1 0 Thinnings o 2 238791 23.9 2024, 2025
IIP. P. Bajan 24A 85 1 0 Thinnings 2 22436 2.2 2024, 2025
IIE. P. Bajan 23D 30 1 0 Thinnings o 2 216504 21.7 2024, 2025
IIP. P. Bajan 23 35 1 0 Thinnings TFFASMO 113 2 155275 15.5 2024, 2025
Il Dambovita 62A 65 2 0 San. Cut. 10MO 45 2 45400 4,5 2024, 2025
Il Dambovita 45A o 1 o 10MO 96 2 12128 1.2 2024, 2025
Il Dambovita 574 A 105 1 o 10MO 194 2 46652 4,7 2024, 2025
Il Dambovita 45D (1] 1 0 San. Cut. 10MO 13 2 13758 1.4 2024, 2025
Il Dambovita 45A o 1 0 San. Cut. 10MO 96 2 66029 6.6 2024, 2025
Il Dambovita 515D 60 1 0 Thinnings SMO1DT 778 2 7914 0.8 2024, 2025
Il Dambovita 514 A 105 1 0 San. Cut. 10MO 29 2 8251 0.8 2024, 2025
Il Dambovita 37B (1] 2 0 San. Cut. 10MO 11 2 10608 1.1 2024, 2025
Il Dambovita 41B o 1 0 San. Cut. 10MO 10 2 10388 1.0 2024, 2025
Il Dambovita 43B (1] 1 0 San. Cut. 10MO 11 2 11156 1.1 2024, 2025
Il Dambovita 42B o 1 0 San. Cut. 10MO 11 2 18071 1.8 2024, 2025
Il Dambovita 62 A 65 2 0 San. Cut 10MO 45 2 121672 12.2 2024, 2025
ll Dambovita 368 0 2 0 San. Cut. 10MO 11 2 23733 2.4 2024, 2025
Il Dambovita 414 o 2 0 San. Cut. 10MO 10 2 7280 0.7 2024, 2025
Il Dambovita 42A o 2 0 San. Cut. 10MO 18 2 14898 1.5 2024, 2025
Il Dambovita 43A 0 1 0 San. Cut. 10MO 11 2 9437 0.9 2024, 2025
Il Dambovita 593 E o 1 0 Thinnings 10MO 53 2 24599 2.5 2024, 2025
Il Dambovita 593 A 45 1 1] 10MO 104 2 28874 2.9 2024, 2025
IIE. P. Bajan 97 40 2 0 Thinnings Aforestation 10MO 579 2 103462 10.3 2024, 2025
IIP. P. Bajan 96A 55 2 0 Thinnings Aforestation 10MO 579 2 59169 5.9 2024, 2025
Il Arges Rucar 527B 5 2 0 completari An o 2 12406 1.2 2024, 2025
Il Dambovita 61A 70 2 0 San. Cut. SMO1DT 187 2 204162 20.4 2024, 2025
| Rucar rllﬁ o0 2 0 Thinnings Aforestation 10MO 327 2 104043 10.4 2024, 2025
| Rucar !33 50 1 0 San. Cut 10MO a7 2 17577 1.8 2024, 2025

Total2 1795505 179.6

e Priority 3 areas — description of forest stands and restoration activities:

10
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Table 3.3 Description of forest stands and activities in priority 3 area

Area

Mng. Stand Extraction
up Unit Age Int. step H91E0 Activity 1 Activity 2 Sp. Composition Volume  Priority Area
Il Dambovita 503 B 65 1 0 San. Cut. SMO1DM 198 3 110209
Il Dambovita 598 E 20 1 0 San. Cut. SMOZME 1 3 7771
Il Dambovita 598 E 60 1 0 San. Cut. SMOZME 1 3 15819
Il Dambovita 569 A 65 1 0 San. Cut. Aforestation 10MO 201 3 73584
Il Dambovita 569 A 65 1 0 San. Cut. Aforestation 10MO 201 3 48091
Il Dambovita %?2 90 2 0 San. Cut. 10MO 1898 3 63480
Il Dambovita S573A 90 1 1] 10MO 1898 3 85660
Il Dambovita 37A 1] 2 0 San. Cut. 10MO 11 3 20586
Il Dambovita 568 A 70 1 0 San. Cut. Aforestation 10MO 283 3 72662
Il Dambovita 522 B 65 1 0 San. Cut. SMOILA 37 3 36750
Il Dambovita 72D 35 1 0 San. Cut. 10MO ) 3 7551
Il Dambovita 514 A 105 1] 0 San. Cut. 10MO 29 3 11790
Il Dambovita 504 A 95 1] 1] 10MO 65 3 35737
Total 3 589691

* *

* *

* *
* oy x

Hectares Time line Saplings

11.0 2024, 2025

0.8 2024, 2025
1.6 2024, 2025
7.4 2024, 2025
4.8 2024, 2025
6.3 2024, 2025
8.6 2024, 2025
2.1 2024, 2025
7.3 2024, 2025
3.7 2024, 2025
0.8 2024, 2025
1.2 2024, 2025
3.6 2024, 2025

59.0

In all restoration sites diversification of forest composition and structure by step-by-step
removal of Picea abies monoculture (low intensity harvest) to open canopy for target species
will take place. As a rule, the intensity of the thinning will be around 20 to 25 % of the standing
volume. Depending on local conditions harvested log might be left in forest as a lying
deadwood. Planting saplings of species such as Fagus sylvatica, Abies alba and Acer
pseudoplatanus will take place after thinning is completed in the selected places from above
tables, the general planting composition will be 70% beech, 20% fir, 10% sycamore, rowan,

elm.

In the areas identified as part of the alder 91Eo* habitat, after spruce trees elimination, if
appropriate, alder saplings will be planted, see Table 3.4.

Table 3.4 Description of forest stands and activities in alder 91Eo0* habitat.

up
75 Il Arges Rucar
0 Il Dambaovita
0 Il Dambovita
0V lzv. Dambovitei
0V lzv. Dambovitei
0V Izv. Dambovitei
0V lzv. Dambovitei
0V lzv. Dambovitei
0V lzv. Dambovitei
0 Il Dambovita

Management Unit Stand Age

Intervention
step H91ED
S27A
526
A48
70A
69A
TOE%
70D%
68C
68D
458

R R R R R RS R R

Activity 1
1 San. Cut.
1 San. Cut.
1
1 Thinnings
1 Thinnings
1 Thinnings
1 Thinnings
1 Rarituiri
1 Thinnings
1 Degajari

Activity 2

Plantations
to be checked 10MO
to be checked 10MO
to be checked
to be checked
to be checked
to be checked
to be checked
to be checked
Plantations

Sp. Composition

3MO3ME2ZSR2AN

Extraction
Volume

[y

Co0 0 oo oW WO

Priority Area

Wi R RS R R RS RS R R R

Total

2.5
13
0.5
0.4
0.6
0.6
0.2
0.1
0.8
11
8.1

Time line Saplings
2023 to be calculated
2023 to be calculated
2023 to be calculated
2024 to be calculated
2024 to be calculated
2024 to be calculated
2024 to be calculated
2024 to be calculated
2024 to be calculated
2023 to be calculated

For each management unit included in the project, during the restoration activities a technical
sheet will be completed, and the sheets will be provided as Annexes to the workplan. The
technical sheets will contain more detailed information about the habitat and stands. See
Annex 9.1 as examples of where the preparative actions are already completed.

3.1.2 Restoration activities in alpine areas

11



SUPERB — Deliverable 7.1 Demo area work plans *

The Berivoiu-Lutele alpine areas owned by the Carpathia entities are designated as non-
intervention zones in the Management Plan of the Natura 2000 Fagaras Mountain Site since
2016. In this regard theoretically on those areas no organised grazing activities are allowed,
sheep flocks are probably only accidentally passing the area.

The total areas owned by Carpathia in Berivoiu-Lutele are of about 280 hectares (Figure 3.3).
The sequence proposed for restauration activities is of about 30 to 40 hectares, patches of
dwarf pines and juniper will be installed and partially fenced. At the lower-level altitudes
spruces and arolla pines will be planted. The initially proposed activities are included in Table
3.5.

Table 3.5 Description of restoration activities in alpine areas.

Arclla
Total targeted Efective restoration Fence pine Pinus mugo Juniperus
Location area hectares area (hectares) Spruce li li li Time line
Berivoiu Mountain 40 24 24 15,000 100 3,125 3,125 2024-2025

Figure 3.3 Map of restoration site in alpine areas.

The spruces will be planted at altitudes from 1700 meters to 1925 meters high with some arolla
pines bio groups inside. The Pinus mungo and Juniperus saplings will be installed in 25 10
square meters patches containing 25 Pinus mungo saplings each. The patches, if successfully
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installed, will extend them self in the surrounding pasture (this schema is copying the natural

extension of the Juniperus bushes in the alpine area).

3.1.3 Restoration activities in the clearcuts

In the SUPERB project area, there are around 73 hectares of former clear cuts where the first
restoration step was performed between 2014-2018 in a previous Life project. Analysing
further the actual status in these areas, in order to further enhance the coming back of the
natural types of forests, some planting activities aiming to diversify the plantation compositions
are proposed. The proposals are done taking into consideration the previsions related to
species survival in the next 100 years, elaborated in the SUPERB project in task 6.2 by the
Department of Forest Growth, Silviculture and Genetics Austrian Research Centre for Forests

(BFW) (Annex 2).

Table 3.6 Description of restoration activities in clearcut areas.

Mng. Stand Existing Sp. Area Rowan  Fir Beech  Sycamore Elm
Production Unit Unit Age Int. step Activity 1 Activity 2 Composition  Priority Hectares Timeline Saplings Saplings Saplings Saplings Saplings
V Izvoarele Dambovitei 103A 5 10 2 Planting Cutting grass 1 5.8 2022, 2023 300 200 500 100 20
Il Dambovita 103D 5 10 2 Planting Cutting grass 1 3.2 '2022,2023 300 200 500 100 20
IV Tamasu 69C, 69A 5 10 2 Planting Cutting grass 1 12.32023,2024 500 500 1000 100 20
Il Dambovita 502¢ 5 10 2 Planting Cutting grass 1 5.32022,2023 300 500 200 100 20
Il Dambovita 503A 5 10 2 Planting Cutting grass 1 31 "2022,2023 300 200 500 100 20
Il Dambovita 458 5 10 2 Cutting pioneer species Planting 1 13.0 2022, 2023 1000 2000 100 30
Il Arges Rucar 502 5 10 2 Planting Cutting grass 1 4.7 2022,2023 300 500 200 100 20
Il Dambovita 68C 5_10 2 Planting Cutting grass 2 3.2 2023,2024 100 200 100 50
Il Dambovita GBA 5 10 2 Planting Cutting grass 1 33 "2023,2024 100 200 500 50 20
Il Arges Rucar "8 5 10 2 Planting Cutting grass 1 3.6 '2023,2024 50 200 500 50 20
Il Dambovita 544 5_10 2 Planting Cutting grass 1 6.0 2023, 2024 100 500 500 100
UP Nord 548 5_10 2 Planting Cutting grass 1 10.0 2023, 2024 200 500 100 200
Totals 2550 4700 6600 1150 190
3.1.4 Preparative for restoration and activities calendar
The preparative activities list and calendar for FCC personnel are included in Table 3.7
(external assistance for logging and planting not included).
Table 3.7 Restoration activity plan.
Man days "

Activity project FCC 2022 2023-2025
Cwverall planning for the restoration activities between old growth forest (OGF) patches 21 21 10 11

42 42 10 32
Final ivventory pristine forests, OGF, high biodwversity value forests, buffer zones 21 21 P 0

42 42 42
Revision of 391 hectares with previous Monoculture conversion activities, step 2 convers ion
Inventory of detailed activities for necessary conversion on 391 hectares with previous conversion
actiities 42 42 42
Planning of the detailed actwities for necessary conversion 10 10
Selection and further elimination of individual spruce trees around exsting planted pockets, debarking,
cutting selected spruce trees into 50 cm pieces, gathering wooden rests outside regeneration pockets 63 63 15 43
Planting extra trees in and arround existing pockets 42 42
Planting extra trees in and arround existing pockets
Menoculture conversion in new areas 100 hectares (Step 1 conversion)
Field inventory and planning of the conversion datailed neccesary activities 63 63 30 33
Selection and further elimination of individual spruce trees arround planted existing pockets
debarking, cut into 50 cm pieces selected spruce trees, gathering wooden rests outside regeneration
pockets 63 63 10 53
Planting extra trees in open pockets 42 42
Continuation of Alder galleries reconversion on 8 kilometers water course conversion in 100
hectares | Step 2)
Field inventory and planning of the detailed necessary conversion activities 15 15 10 5
Selection and further elimination of individual spruce trees in alder galeries 63 63 5 58
Planting alder saplings in alder galleries 21 2 2

Planting alder saplings in alder galleries
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3.2 Initial assessment of restoration sites

3.2.1 Objectives

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

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

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

3.2.2 Sampling design

The measurements are conducted at the sampling point (plot) scale. A regular sample design
of measurement plots is laid out depending on size of restoration site (Table 3.8).

Table 3.8 The criteria table of number of plots established accordingly to the size of the restoration site.
Size of restoration site (ha) Number of plots

<1 ha
1-5ha

5-20 ha
20 -100 ha
100 — 1000 ha

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

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

Concentric subplot design

Around each selected sampling point, concentric plots of different sizes are used to measure
the different components of forest structure, to ensure efficiency in the inventory effort (Figure
3.4). Accordingly, characteristics that require larger effort are measured over smaller plots,
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whereas larger plots are employed to record rarer events only. To quickly decide in the field
which trees belong to each subplot type, you may simultaneously measure diameter at breast
height (dbh) and distance to plot centre. The different plot sizes (Figure 3.4) are designed to
be integer divisions of a hectare, to facilitate rapid in situ assessment of within-stand variability.
The different subplots involved are:

Large tree subplot Overstory subplot Sapling subplot Seedling subplot

P12(N)

Q

5.64 m Pll{C}@z'szm
S )

(Sw) (SE)

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

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

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

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

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

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

Figure 3.4 Plot size to measure different components of forest structure.

In case bare land is afforested (stand after bark beetle calamity, or restoration focuses on
forest area expansion on former cropland), then only assessment of seedlings and sapling
subplots is established and recorded. In the subplots it is possible to make an additional
assessment of herb layer and dead wood. In case of an existing stand in which group or
selective fellings are carried out in combination with introducing new tree species, then the
large tree to seedling plots are established.

3.2.3 Timing

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

3.2.4 Measurements

General information

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

Adult tree inventory (Large tree and overstory subplot)

The tree inventory includes all the standing, living or optionally dead adult trees (dbh > 7 cm).
Intermediate-sized trees (dbh between 7 and 27 cm) are measured on a 9.77-m radius plot,
whereas large trees (dbh > 27 cm) are measured on a 12.62 m-radius plot (Figure 3.4). In
each case, the species and dbh of all the corresponding trees are recorded. If decided to do
the optional assessment of dead trees, when the species of dead trees cannot be determined,
it should be recorded whether these are hardwood or softwood species.

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

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

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

Seedlings inventory (Seedlings subplots)
For trees with height below 1.30 m measurement is based on counting each individual. The

counting is done over 4 different subplots of 2.82 m radius, which should be distributed
according to Figure 3.4. Using a telescopic pole, rapid counts of seedlings can be carried out
around each subplot centre. Record seedling counts per subplot grouped by species and
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height class. The height classes only need to be determined approximately: below 20 cm
(class 1), 20 — 80 cm (class 2), or above 80 cm (class 3).

Optional additions to the initial assessment in the restoration stands

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

Before going in the field requires:

e Download the iNaturalist app for iPhone or Android.

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

e Transmit your user information to SUPERB Wageningen team by email (gert-
jan.nabuurs@wur.nl, sara.filipek@waur.nl, silke.jacobs@wur.nl, bas.lerink@wur.nl).

Once in the field, you should follow the steps depicted in Error! Reference source not found.
for any species you observe in each quadrat and repeat the process for every seeding subplot
(i.e., 4 quadrats per plot). Use the Subplot codes to identify them as in Tables in
Initial_forest_assessment protocol. More information can be found on the web
(https://www.inaturalist.org/pages/getting%252Bstarted) or checking the tutorials of the
iNaturalist App (https://www.inaturalist.org/pages/video%252Btutorials ) where explanations
are given on how to add an observations using different devices or the website.

Lying deadwood (Saplings subplot)

For all lying deadwood pieces (diameter > 7 cm) found within the 5.64 m-radius saplings
subplot (Figure 3.4), the diameter at mid-length, total length, and decay class is recorded. For
pieces of deadwood intersecting the borderline, the criterion for inclusion is whether any part
of it within the 5.64 m distance of the plot centre as a diameter > 7 cm. It is recommended to
use a tree calliper for measuring lying deadwood diameter. The decay class is determined
according to the following categories: 1 —Sound (recently dead); 2 —Intermediate (partially
rotten); or 3 —rotten.

3.3 Costs assessment

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

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

The general costs calculated for the project restoration activities are dependent on different
variables like:
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¢ Volume in cubic meters logged in spruce monocultures (if eliminating of spruces is

including or not the transport of logs out of the forests is involving different values)

e Number of saplings to be planted in different restoration places from nearer to remote

places like alpine pastures.

In this regard, Table 3.9 provides the maximal general costs divided on categories of

expenses.

The individual costs of each restoration place is depending on the local conditions of the site
and can be exactly estimated in our demo area only after the spruce trees volumes proposed
to be extracted are finally established for example. To be mentioned that each individual tree
that will be extracted has to be previous marked and measured in the field, only after this field
step is performed the final costs can be estimated. Upon finalizing each technical sheet for
each restoration place, the individual costs will pe more precisely estimated. The total costs
summarizing the individual restoration sites costs will not exceed the amounts financed by the

SUPERB project.

Table 3.9 Overview of the direct restoration costs for all restoration sites.

Personel Personel Total costs

Personel wD costs/day personell Type of External Assistence Amount EA
Conservation director*21 working days 21 191 4,011 NfA

1 Senior assistant*42 working days 42 95 3,990 N/A

Conservation director*21 warking days 21 191 4,011 NiA

1 Senior assistant*42 working days 42 95 3,990 N/

2 Senior assistant*21 working days 42 95 3,990 Local Forest Logging company 500 cubic meters
1 Senior assistant™ 10 working days 10 95 950 N/A

1 Senior assistant™63 working days 63 95 5,985 MNiA

1 Senior assistant®42 working days 42 95 3.990 Local Forest planting company 10.000 saplings

It Specialist 3 137 411 NfA

1 Senior assistant®63 working days 63 95 5,985 NiA

1 Senior assistant™63 working days 63 95 5,985 Local Forest Logging company 3000 cubic meters
1 Senior assistant®42 working days 42 95 3.990 Local Forest planting company 50.000 saplings

It Specialist 3 137 411 NiA

1 Senior assistant®15 working days 15 95 1.425 NiA

1 Senior assistant™63 working days 63 95 5,985 Local Forest Logging company 300 mc, 1,000 young spruces
1 Senior assistant™21 working days 2 95 1,995 Local Forest planting company 10,000 saplings

It Specialist 3 137 411 NfA

2 Senior assistant*5 working days 10 95 950 N/A

Conservation director™s working days 5 191 955 NiA

1 Senior assistant™ 10 working days 10 95 950 Local Forest planting company 5,000 saplings

1 Senior assistant*20 working days 20 95 1,900 Local Forest Logging company 2000 young spruces
2 Senior assistant™10 working days 10 95 950 NiA

Conservation director*s working days 5 191 955 N/A

1 Senior assistant*5 working days 5 95 475 NIA

1 Senior assistant™ 10 working days 10 95 950 Local forest planting company 3,000 meters

1 Senior assistant*20 working days 20 95 1.900 N/iA

2 Seasonal emplyees for nursery® 42 working 252 45 11,340 N/A

1 Senior assistant™20 working days 20 95 1,900 Local forest planting company 10,000 saplings
Totals (euro) 80,740
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4 Monitoring

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

4.1.1 Sampling design

Within the demo, several landscape units which represent different stages of forest
development have been selected. These are “sites”. On each site, 36 multiple stands
represent a restoration chronosequence, and within each stand inventory plots are selected.
. In particular we selected 7 clearings (3 in intensively managed forests, 3 in closer to nature
forest management in beech forests, 1 close to nature forest management in Alder galleries),
7 in young forests (3 intensively managed, 3 in closer to nature forest management in beech
forests, 1 in alder), 7 young manure forest (3 intensively managed, 3 in closer to nature forest
management in beech forests, 1 in Alder galleries), 8 in old managed forests ( 2 intensively
managed, 3 in closer to nature forest management in beech forests, 2 in Alder galleries) and
seven plots in the primary forest. Within this design, plots are the smallest scale and minimum
spatial unit of study. Plots therefore represent nested replicates within a stand (or habitat) at
a single point of restoration. A stand encompasses an area of continuous habitat in the same
condition (i.e. same stage of restoration). The area used for samplings within a stand is
approximately 1 ha. This is a size that is also used in a number of other large projects
quantifying biodiversity in forests (e. g. LIFEPLAN, Biodiversity Exploratories) and thus
ensures comparability of results. This size can capture much of stand level structural
heterogeneity. An acoustic recorder at the centre of 1 ha stand is also likely to represent the
birds/bats utilizing that habitat, rather than adjacent habitats. Similarly, several spatial
replicates of soil samples capture and represent soil conditions and biodiversity of the whole
stand. A site is a relatively homogenous landscape unit in terms of climate, topography,
geomorphology and soil type and encompasses stands across a restoration gradient. The
chronosequence consists of 6 stands within the same site that represent the same forest type
and cover a gradient from ‘disturbed or degraded/before restoration’ towards a ‘reference
ecosystem’ representing target conditions for restoration. In between these two end-members
of the restoration sequence, there are stands that have been restored in the past and
represent a chronosequence of stand development since restoration (Figure 4.1).
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Figure 4.1 The general sampling design within Fagaras mountains demo

4.1.2 Description of chronosequence sites

Table 4.1 Overview of information for chronosequence site

Category Explanation

Site area 1 Dambovita valley (landscape were restoration takes place, mostly
clearcuts, fragments of old-growth and over mature forests, and
alnus galleries) (area of ca 4000 ha)
2 Satic (managed landscape composed of mature forests) (area of
ca 600 ha)
3 Arpaselu Mare (Primary Forest landscape) (area of ca 800 ha)

Location https://mapy.cz/s/mekabolava

Description Stand 1

Primary forest - gap created by windthrow

Elevation: 1130

Soil type: Information will be added in version 2.0: information will
be added in version 2.0

Stand 2

Primary forest - old mixed forest with dead wood, dominated by
Fagus sylvatica, Abies alba,

Elevation: 1140

Soil type: Information will be added in version 2.0

Stand 3

Primary forest - old mixed forest with dead wood, dominated by
Fagus sylvatica, Abies alba

Elevation: 1170

Soil type: Information will be added in version 2.0:

Stand 4

Primary forest - Old mixed forest with dead wood, dominated by
Fagus sylvatica, Abies alba

Elevation: 1122
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Soil type: Information will be added in version 2.0:

Stand 5

Close to nature - restored clearcut with Betula pendula, recently
planted Picea abies

Elevation: 1312

Soil type: Information will be added in version 2.0:

Stand 6

Close to nature - old forest dominated by Fagus sylvatica and Picea
abies

Elevation: 1212

Soil type: Information will be added in version 2.0:

Stand 7

Intensive management - Clearcut with some old Picea abies. Forest
is in the valley, floodplain

Elevation: 1122

Soil type: Information will be added in version 2.0:

Stand 8

Close to nature - Young mature forest - Mixed Forest dominated by
Fagus sylvatica and Abies alba

Elevation: 1200

Soil type: Information will be added in version 2.0:

Stand 9

Close to nature - young mixed forest dominated by Fagus sylvatica
and Picea abies

Elevation: 1260

Soil type: Information will be added in version 2.0:

Stand 10

Close to nature - Young restored alder forest
Elevation: 1210

Soil type: Information will be added in version 2.0:

Stand 11

Close to nature - Restored clearing - Betula pendula and Picea
abies

Elevation: 1194

Soil type: Information will be added in version 2.0:

Stand 12

Intensive management - young forest is in the valley (floodplain)
dominated by Picea abies with small amount of dead wood
Elevation: 1170

Soil type: Information will be added in version 2.0:

Stand 13

Close to nature - Old natural forest dominated by Fagus sylvatica
and Picea abies

with dead wood (natural gap)

Elevation: 1320

Soil type: Information will be added in version 2.0:
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Stand 14

Close to nature - restored clearing - with alder (Alnus incana)
regeneration, in the valley floodplain

Elevation: 970

Soil type: Information will be added in version 2.0:

Stand 15

Intensive management - Young managed spruce forest
Elevation: 1020

Soil type: Information will be added in version 2.0:

Stand 16

Close to nature - young (restored) stand dominated by spruce and
birch

Elevation: 1238

Soil type: Information will be added in version 2.0:

Stand 17

Close to nature - Young mature forest - dominated by Fagus
sylvatica with dead wood

Elevation: 1177

Soil type: Information will be added in version 2.0:

Stand 18

Intensive management - old spruce-dominated forest with small
amount of dead wood

Elevation: 1140

Soil type: Information will be added in version 2.0:

Stand 19

Primary forest - Old mixed forest with dead wood dominated by
Fagus sylvatica

Elevation: 1150

Soil type: Information will be added in version 2.0:

Stand 20

Primary forest - old mixed forest dominated by Fagus sylvatica and
Picea abies

Elevation: 1000

Soil type: Information will be added in version 2.0:

Stand 21

Close to nature - Restored clearing with birch and spruce
regeneration

Soil type: Information will be added in version 2.0:

Stand 22

Intensive management - young mature spruce forest
Elevation: 1190

Soil type: Information will be added in version 2.0:

Stand 23

Close to nature - old beech dominated natural forest
Elevation: 1188

Soil type: Information will be added in version 2.0:
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Stand 24

Intensive management - clearing of beech forest - with small Betula
pendula and Picea abies regeneration (artificially planted)
Elevation: 1230

Soil type: Information will be added in version 2.0:

Stand 25

Intensive management - young mature spruce forest with dead
wood

Elevation: 1170

Soil type: Information will be added in version 2.0:

Stand 26

Close to nature - old close to nature alder forest mixed with Picea
abies with dead wood

Elevation: 1180

Soil type: Information will be added in version 2.0:

Stand 27

Intensive management - young managed spruce forest
Elevation: 1030

Soil type: Information will be added in version 2.0:

Stand 28

Intensive management - young spruce forest
Elevation: 900

Soil type: Information will be added in version 2.0:

Stand 29

Close to nature - young mature restored forest - mixed forest
dominated by Picea abies and Fagus sylvatica

Elevation: 1100

Soil type: Information will be added in version 2.0:

Stand 30

Close to nature - young mature restored forest - Mixed forest
dominated by Fagus sylvatica and Picea abies

Elevation: 1120

Soil type: Information will be added in version 2.0:

Stand 31

Intensive management - old managed spruce forest mixed with
beech

Elevation: 1210

Soil type: Information will be added in version 2.0:

Stand 32

Close to nature - old close to nature (restored) Fagus sylvatica
forest with dead wood

Elevation: 1220

Soil type: Information will be added in version 2.0:

Stand 33

Close to nature - young forest dominated by Betula pendula and
spruce

Elevation: 1220
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Soil type: Information will be added in version 2.0:

Stand 34

Primary forest - Mixed Forest dominated by Fagus sylvatica
Elevation: 1130

Soil type: Information will be added in version 2.0:

Stand 35

Intensive management - clearcut, Picea abies regeneration
Elevation: 1350

Soil type: Information will be added in version 2.0:

Stand 36

Intensive management -Old clearcut, small Picea abies
Elevation: 1390

Soil type: Information will be added in version 2.0:

4.1.3 Description of monitoring measures

Plot based forest inventory:

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

Soil carbon and soil biological activity

In all inventory plots a single assessment of soil carbon and soil biological activity/diversity
takes place in the first two years of the project (see Table 4.2). For this purpose, the KU Leuven
team is carrying out the soil sampling.

High-throughput biodiversity data: DNA metabarcoding & bioacoustics

In addition, sampling of flying insects, soil fungi and plants, bioacoustics recording of animals
takes place each year because these are taxonomic groups that most likely show a rapid
response to restoration activities. Used approach requires that surveying and sampling are
more spread in space and time over each of the three years. The reason for carrying out
campaigns over several years is to capture temporal variability in the abundance and activity
of different species, and to assess the effectiveness of methods employed to assess
biodiversity. This enable a power analysis to determine the level of evidence that the sampling
scheme can prove. Soil samples are collected during a single field visit, but acoustic
recordings require at least a week, and we are limited by the number of recorders we can
provide. Malaise traps do not require maintenance before collection but should be deployed
for a minimum of one week.

Remote sensing

Finally, multispectral drone surveys and ground-based LiDAR surveys is carried out once over
the project time spam.
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4.1.4 Planning of monitoring

Table 4.2 Planning of monitoring activities within time frame of SUPERB
Activity | year 2022 Il year 2023 lll year 2024

Plot based
forest
inventory:

Soil carbon Done in
and soil September
biological
activity

DNA X X

metabarcoding
Bioacoustics X X X X X X
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5 Stakeholders

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

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

The coordination of requests for stakeholder input from the demos:

1. Stakeholder mapping at the demo level

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5.1 Reflection on 1st Stakeholder Workshop

The 1st SUPERB stakeholder workshop in Fagaras Mountains took place in Richita Cabin on
09.06.2022. The main objective presented at the workshop was restauration of the forest
ecosystems in areas occupied by monocultures, alder galleries, conservation important alpine
bushes on the Dambovitei Valley region in the Fagaras Mountains.
The steps to be followed for the implementation of the project would be:

e Gradual conversion of spruce monocultures into forests with a diverse composition.

e Helping the return of mountain bushes in alpin pastures - Lutele area

e Improve the alder galleries conservation status

e Improve the species diversity in some plantations

e Biodiversity monitoring and ecological education.
The participants had some comments about the return to natural forest type, they were not
sure if this idea is economically beneficial.
The detailed plans for forest restauration were not presented because at that time were not
finalised, it was proposed to be presented at the second workshop

Participants’ visions and demands towards forest ecosystem services and restoration
in the Fagaras Mountains demo areas

The participants believe that at the moment, the demo area in the Fagaras Mountains brings
ecological benefits through the protective role of the forest in the stability of the slopes,
maintaining wild animal populations. They also mentioned the economic benefits to the local
community from logging and non-timber forest products. The participants are of the opinion
that the demo area should continue to provide economic benefits for local communities but on
the condition that species diversity is maintained or favoured.
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Governance challenges and opportunities to forest restoration in Fagaras Mountains
The main challenges to forest restoration in the opinion of most of the participants the following
ones:
e Financial incentives for the landowners and the forest administrators in order to make
the forest restoration projects/activities financially sustainable
e The difficulties for finding specialised labour force in order to implement the forest
management practical activities is increasing yearly
e The need of keeping the actual benefits from logging and other forest resources
e Lack of easily accessible information/lack of guidelines and dedicated financial
resources at the European level for forest restoration projects (information available
for simple forest managers, landowners, local communities)
e Cooperation between the local community, land owners, forest managers combined
with financial European instruments could provide major opportunities for forest
restoration

Further implication of the workshop outcomes

Incorporating the workshop outcomes into the Fagaras Mountains demo area’s
stakeholder engagement strategy

The stakeholder engagement strategy for Fagaras Mountains demo area will take into
consideration in early stages the n.eed for increase the stakeholder interest in developing
restoration activities on the lands directly owned or managed. In this regard, the future
structure of the online guidelines for forest restoration and the online market design should
take into consideration the stakeholders need, especially the landowners and forest
administrator ones. Further such specific stakeholder needs should be collected.
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6 Planning

Action

Planning and
preparing
restoration

Restoration

Monitoring
t=0

Monitoring
t=1

Stakeholders

Table 6.1 Planning by year.

2022

Inventory of all
Picea abies
monocultures.
Obtaining approvals
and permits for
Picea abies
harvest.

Sapling’'s
production in CFF
nurseries; Analysis
and status check of
past diversification
activities in Picea
monocultures

2023

Saplings
production in
CFF nurseries

2024

Saplings
production in CFF
nurseries

2025

Upper
Dambovita
Valley: Harvest
of Picea abies.
Planting Fagus
sylvatica, Abies
alba and Acer
pseudoplatanus
in spring or
autumn.

Alnus galleries:

Harvest of of
Picea abies and
planting Aluns

Upper
Dambovita
Valley: Planting
Fagus sylvatica,
Abies alba and
Acer
pseudoplatanus in
spring or autumn;
Alnus galleries:
Planting Aluns
“Lutele” alpine
pasture: fencing
and planting
Pinus cembra,
Pinus mungo and

Juniperus
Installing monitoring
plots
Start monitoring of | Continue Continue
MRV and Malaise monitoring monitoring

traps (June)

1st stakeholders’
workshop: Vision
and design

Environmental
activities with
children in the
local community

2nd stakeholders’
workshop:
Restoration
implementation;
Education
environmental
activities

3 stakeholders’
workshop:
Review and
upscaling;
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7 Photos of initial situation

Figure 7.2 Restoration activities in Norway spruce monoculture stand
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Figure 7.3 Image of Norway spruce stand.
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8 Additional information

Spinu, A. P., Petritan, I. C., Mikola$, M., Janda, P., Vostarek, O., Cada, V., & Svoboda, M.
(2020). Moderate-to High-Severity Disturbances Shaped the Structure of Primary Picea Abies
(L.) Karst. Forest in the Southern Carpathians. Forests, 11(12), 1315.
https://doi.org/10.3390/f11121315
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9 Annex

9.1 Technical information on restoration activities including information
on specific habitat and stands

Technical Sheet for Forest management Unit 45B,503A,502C,103A,502C, from
Production Unit Il Dambovita,ll Arges rucar, V lzv. Dambovitei

These areas have been afforested in the past, but after field checks we found the need to complete the
old plantations with seedlings of fir, beech, scorus, elm and fir, these together with the naturally
regenerated spruce should be the composition of the old forest taking into account the type of soil,
altitude, exposure and climate (Figure 9.1). Ecological restoration interventions are proposed in areas
where it is necessary to diversify the composition in plantations made years ago (upon annualy
monitoring of the plantations). The goal of the interventions is to achieve on long term forest
compositions close to the ones existing in natural forests around.

For this autumn in some already identified areas according to the work plan we did start restoration
activities with planting fir, sicamore, elm and rowan forest saplings (Table 9.1).

The saplings were provided by Carpathia own nurseries and were produced in a bio way without any
chemical treatments. The seeds sources were also carefully chosen and are mainly local. The sicamore,
rowan, elm, beech seed were collected 3 years ago from surrounding forests and the fir seeds were
aquired 6 yeas ago from a certified seeds source not far away and with sam mountain conditions.

Table 9.1 Direct restoration costs in Forest management Unit 45B,503A,502C, 103A,502C, from
Production Unit Il Dambovita,ll Arges rucar, V Izv. Dambovitei.

Planted
Production Stand Area | Total number
unit number (Ha) of seedlings Fir Beech | Sycamore | Rowan | EIm
Il Dambovita | 503A 0.28 1120 200 | 500 100 300 20
Il Dambovita | 502C 0.28 1120 500 | 200 100 300 20
\% Izv
Dambovitei 103A 0.28 1120 200 | 500 100 300 20
I Arges
Rucar 502C 0.28 1120 500 | 200 100 300 20
Il Dambovita | 45B 0.78 3130 1000 | 2000 100 30
TOTAL 1.90 7610 2400 | 3400 500 1200 110
Total cost of planting (eur) 4091.77
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Figure 9.1 Map of Forest management Unit 45B,503A,502C,103A,502C, from Production Unit Il
Démbovita,ll Arges rucar, V Izv. Dambovitei restoration area.

For the execution of these works, the contracted local company worked a total of 5 days (03.11.2022-
09.11.2022) under our supervision.

[ o , /i i G - L
Figure 9.2 Image of restoration activities carried out between 3-9 November 2022.
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L Lo

Figure 9.3 Image of restoration activities, platng.

Technical Sheet for Forest management Unit 49 A from Production Unit Il Dambovita

e Area—5.38 ha (Figure 9.4)

e Density — 80%

e Age-70

e SP Composition — 100% Spruce

e Proposed intervention — Thinning cuts

e Origin of the stand/productivity - Artificial with medium productivity
e Volume of wood extracted — 201m3

e Technical operating solution - Harvesting in traditional way

o Forest areal/Forest type — Mountain mixed forest/Mixture of coniferous with beech
e  Exposure/Minimum Maximum altitude — NW/1150-1250m

e Soil/Flora — Typical Prepodzol/Vaccinium

¢ Functional Role - Forest with the role of soil protection.

o Direct restoration costs (Table 9.2)
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Table 9.2 Direct restoration costs in Forest management Unit 49 A from Production Unit [| Dambovita.

Spruce
eliminated+extracted Type of
Area Volume (cubic External EACosts
UP ua (hectares) Saplings meters) Assistence Amount EA (eur)
Il Dambovita 49A 5 201 Logging 201 cm 8,040
2,000 2000 saplings 2,000
Total restoration area 49A 10,040

Figure 9.4 Map of Forest management Unit 49 A from Production Unit Il Dambovita restoration area.

Technical Sheet for Forest management Unit 71 C from Production Unit Il Dambovita

e Area-—14.86 ha (Figure 9.5)

o Density — 80%

e Age-40

e SP Composition — 100% Spruce

e Proposed intervention — Thinning cuts

¢ Origin of the stand/productivity - Artificial with medium productivity
e Volume of wood extracted — 476m3

e Technical operating solution - Debarked and sawed wood

e Forest areal/Forest type — Mountain mixed forest/Mixture of coniferous with beech
e Exposure/Minimum Maximum altitude — SE/1150-1400 m

e Soil/Flora — Typical Prepodzol/Festuca altissima

e Functional Role - Forest with the role of soil protection.

o Restoration direct costs (Table 9.3)
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Table 9.3 Direct restoration costs in Forest management Unit 71 C from Production Unit Il Dambovita.

Type of
Area Spruce eliminated External EA Costs
UP ua (hectares) Saplings Volume (cubic meters) Assistence Amount EA (eur)
Il Dambovita 71C 14.86 476 Cutting , debarking - 476cm 16,660
4,000 Planting 4000 saplings 4,000
Total restoration area 71C 20,660

Figure 9.5 Map of Forest management Unit 71 C from Production Unit Il Dambovita restoration area

Technical Sheet for Forest management Unit 514 B from Production Unit Il Dambovita

e Area—43.53 ha (Figure 9.6)

e Density — 90%

e Age-60

e SP Composition — 90% Spruce, 10% Other hardwood species

e Proposed intervention — Thinning cuts

e Origin of the stand/productivity - Artificial with medium productivity

¢ Volume of wood extracted — 534m3

e Technical operating solution - Harvesting in traditional way

o Forest areal/Forest type — Mountain mixed forest/Mixture of coniferous with beech

e Exposure/Minimum Maximum altitude — SW/1200-1450 m

e Soil/Flora — Typical Prepodzol/Vaccinium

e Functional Role - Forest with the role of soil protection.

e Restoration direct cost (Table 9.4 Direct restoration costs in Forest management Unit
514 B from Production Unit Il Dambovita.Table 9.4)
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Table 9.4 Direct restoration costs in Forest management Unit 514 B from Production Unit Il Ddmbovita.

Spruce
eliminated
Area Volume (cubic  Type of External EA Costs
UP ua (hectares) Saplings meters) Assistence Amount EA (eur)
Il Dambovita 514B 43.53 534 Cutting , logging trees 534cm 21,360
5,000 Planting 5000 saplings 5,000
Total restoration area 514B 26,360

Figure 9.6 Map of Forest management Unit 514 B from Production Unit I| Ddmbovita restoration area

Technical Sheet for Forest management Unit 595 A from Production Unit Il Dambovita

e Area-22.66 ha ()

e Density — 80%

e Age-55

e SP Composition — 100% Spruce

e Proposed intervention — Thinning cuts

e Origin of the stand/productivity - Artificial with medium productivity
¢ Volume of wood extracted — 483m3

e Technical operating solution - Harvesting in traditional way

o Forest areal/Forest type — Mountain mixed forest/Mixture of coniferous with beech
e  Exposure/Minimum Maximum altitude — W/1250-1550 m

e Soil/Flora — Typical Prepodzol/Vaccinium

* Functional Role - Forest with the role of soil protection.

o Direct restoration costs ()
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Table 9.5 Direct restoration costs in Forest management Unit 595 A from Production Unit Il Dambovita.

Spruce
eliminated EA
Area Volume (cubic  Type of External Costs
UP ua (hectares) Saplings meters) Assistence Amount EA (eur)
Il Dambovita 595A 22.66 483 Cutting , debarking trees  483cm 16,905
3,000 Planting 3000 saplings 3,000
Total restoration area 595A 19,905

Figure 9.7 Map of Forest management Unit 595 A from Production Unit Il Ddmbovita restoration area

Technical Sheet for Forest management Unit 45 B from Production Unit Il Dambovita

e Area-13.08 ha ()

e Density — 70%

e Age -5 with 10 years old Birch

e SP Composition — 30% Spruce, 20% Fir, 10% Beech, 10% Sicamore, 10%Rowan, 20% Birch

e Proposed intervention — Thinning cuts in Birch trees, diversify the composition in plantations
made years ago

o Origin of the stand/productivity - Artificial with medium productivity

e Technical operating solution — Wood left on the field

o Forest areal/Forest type — Mountain mixed forest/Mixture of coniferous with beech

e Exposure/Minimum Maximum altitude — N/1100-1550m

e Soil/Flora — Typical Prepodzol/Asperula dentaria

o Functional Role - Forest with the role of soil protection.

e Direct restoration costs ()

Table 9.6 Direct restoration costs in Forest management Unit 45 B from Production Unit || Dambovita

Production | Stand | Area | Intervention | Worked | Value Total Taxes | Total
unit Nr. ha type area per ha | value per costs
value
Il 45B 13.08 | Thinings in [ 8.5ha | 386.17 | 3282.52 | 623.67 | 3906.19
Dambovita birch stand (eur) (eur) (eur) (eur)
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Figure 9.8 Map of Forest management Unit 45 B from Production Unit || Dambovita restoration area

The work was carried out with the help of a small local company, whose workers worked for 5 days to
reduce birch trees density (Figure 9.9).
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Figure 9.9 Image of restoration activities that aimed to reduce tree density.
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