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FORWARD LETTER 
As manager of the RESFOR project I had the opportunity to visit the Humosu Secular beech forest in Iasi county 
not far from Suceava. I realized we must have reached the natural reserve when a feeling of beauty in disorder 
and sublime involved me. In fact, we had started our walk from the managed forest surrounding the Humosu pro-
tected area where one could possibly see through the forest. Since the beginning of the project I have surprisingly 
learned about the multiple roles of deadwood for high species diversity, solid forest structure with proper functioning, 
and long-term carbon sequestration but when you experience it wordy explanations become a precious tool for 
replication of the experienced benefits where deadwood significantly lacks. This is how I see the Guidelines on 
“Deadwood role and innovative best practice management solutions” elaborated under the (RESFOR) proj-
ect. Such guidelines have never been produced before and are extremely important to increase forest productivity 
and the resilience of commercial forests to climate change effects, with foreseen socio-economic benefits for local 
communities in rural areas, businesses and people in general. 

RESFOR is a cross-border research project in the forestry domain with focus on deadwood, designed  to break-up 
the myth that deadwood is something to be removed in order to prove good forest management. To this purpose, 
comparative research between cvasivirgine forests (in which we cannot find human intervention that could 
modify the structure and functionality of the forest) and production forests has been performed to highlight 
the role of deadwood in the healthy functioning of forest ecosystems and derive important lessons for sustainable 
forest-deadwood management and its benefits for society. For example, the project has demonstrated that resil-
ience to climate change is higher in natural forests because of the more complex structure and higher abundance 
of deadwood in advanced forms of decaying. Also, the Network of Researchers and Experts (NRE) has been 
created and is the first example of governance in the trans-boundary region between Romania and Ukraine on 
the issue of deadwood. It has brought together key stakeholders across complementary domains related to forest 
management (R&D institutions, state and private forests administrations, PA administrators, sectoral authorities, 
and NGOs active in sustainable local development), via workshops, working groups, and an online workspace, 
thus ensuring cross-cultural and multi-disciplinary discussion and collaboration on the common problem of lacking 
deadwood management. 

Monia Martini
RESFOR Project Manager

WWF Romania Association, Maramureș Branch
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WHO IS THIS GUIDE FOR?
This guide was made bearing in mind the following stakeholders:

● Educational institutions

● Wood harvesting companies

● Members of the Forest Stewardship Council (FSC®)

● Certification bodies

● Public and private forest administrations specialized in forest management

● PA administrations active in biodiversity conservation, management of PAs and sustainable development 
of local communities

● Sectoral authorities specialized in biodiversity conservation, forest management/ inspection and control/ 
environmental inspection

● NGOs working on environmental protection and sustainable development

This guide aims to increase deadwood quantities, at landscape level, in managed forests, contributing, in this way, 
to a better biodiversity and forest naturality. 

PART A. HIGHLIGHTS ON DEADWOOD IMPORTANCE

A.1. What is deadwood

Deadwood (veteran trees, standing dead or dying trees, fallen logs and branches, decaying biomass) is a critical 
component in forest structure and its functioning, playing a key role for maintaining forest productivity, natural re-
generation, biodiversity conservation, increase resilience to climate change and enhance provision of ecosystem 
services to local communities and public in general. Thus, adequate management of deadwood brings an important 
contribution to sustainable forest management and clearly contributes to mitigation of some of the impacts of cli-
mate change.

Wood, in general, is the basic structural material that is the base material of trees and shrubs. It is mainly composed 
of dead tissue1 (more than 90% of the total weight), but it also contains living cells.2 “Deadwood” is not a precise 
term, but is used to communicate the ideas about deadwood in a more understandable fashion. To be more accu-
rate, we should speak about decaying wood of dead woody plants or of their parts. When we talk about deadwood, 
we do not mean growing, living trees, but dead specimens (standing or fallen trees) or their parts (fragments of 
stems, branches, roots, stumps, etc.). We rarely mean the wood, living or dead, of a living tree or shrub. It would 
therefore be sufficient to refer to “wood” without additional descriptions, however, we have decided to use the ad-
jective “dead” to avoid any misunderstanding.

Deadwood is an indicator that captures many natural elements and it is becoming a general reference for natural 
forests in Europe. If there are enough of the right kinds of deadwood in a forest, then it is likely to be fairly natural. 
Researchers and governments are now surveying deadwood in forests to find out how much deadwood should be 
present in a natural forest as a reference, and how much is present in managed forests. The volume of deadwood 
depends on productivity, the pattern of natural disturbance, successional stages and human intervention. Dead-
wood type and decay trajectory (the way in which the tree decays over time) are influenced by the way in which 
it dies (lightning strike, storm damage, drought, disease etc.). Deadwood type and volume vary between different 
forest types and management systems. Some types of disturbance are particularly linked to the production of either 
standing deadwood (e.g. dieback), or fallen deadwood (e.g. storm damage).

1)       Not to be confused with deadwood
2)       From “The afterlife of a tree” – details in bibliography
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Deadwood occurs as dead fragments of living specimens (e.g. rotten parts of trunks, dead boughs and branches, 
dead roots) or whole standing or fallen trees. Studies from forests in North America show that deadwood (or Coarse 
Woody Debris, CWD) may cover up to 25% of the ground surface. As the wood of living trees is the primary con-
struction material of forest stands, resisting disease, infection and insect attack, the death of a tree or of its compo-
nents opens the door to myriads of organisms ready for just such an opportunity in order to explore the deadwood. 
And such opportunities in natural forests can be common depending on the numbers of trees available.

The usefulness of a dead tree as a microsite increases along its decay trajectory. Weakened by stress from com-
petition or age, trees become susceptible to infection and infestation by numerous species of flora, fauna and 
saproxylic fungi affiliated with deadwood. 

Dead trees and shrubs, snags, fallen logs and branches provide a multitude of unique microhabitats in a forest. 
Such microhabitats add a great deal of diversity to a forest: a combination of shapes, wood species and degrees 
of decay, that enable the co-existence of many species with diverse preferences and life strategies, in a relatively 
small area. Deadwood is a very dynamic system, with continuously changing characteristics. Changes result from 
altered positioning (e.g. tree fall) and progressive decay of dead tissues. The maintenance of forest biodiversity is 
dependent upon a continuous and steady supply of CWD, balancing the rate of its mineralization or loss through 
disruptive processes.  Reduction of the CWD quantity may risk the loss of many of the species associated with 
deadwood. Input to the deadwood supply is governed by two basic processes: competition among trees and dis-
turbances. The latter includes phenomena of discrete and relatively sudden occurrences caused by biotic (e.g. 
spruce bark beetles) and/or abiotic (e.g. windstorm) factors. Loss of the deadwood supply is governed by processes 
including decay and fire. 

However, deadwood management is a relatively new conservation concept for Romania and Ukraine, barely pro-
moted since the years 2000 and which is yet, most often not understood in practice. For decades, forestry gov-
ernance in Romania and Ukraine considered deadwood to be an “enemy of the forest” and efforts were put into 
systematically removing it from forests through forestry operations, following forestry norms and regulations (e.g. 
sanitary feelings, harvesting rules). This has led to the disappearance of certain valuable species from forest eco-
systems (e.g. White-backed woodpecker -  Dendrocopos leocotus), unbalancing the ecosystem. 

This guide will present the current state of knowledge regarding the amount of deadwood in forests, in 3 main 
directions:

• Knowledge: available research, experiments, good practices;

• Existing rules (Legislative framework (national, EU, etc.); Protected Area Management Plans; Voluntary 
mechanisms (FSC, PEFC, etc.));

• Current challenges in practice related to deadwood (Safety and security at work; Pest control; Adminis-
trative reasons - subsidies, compensation, firewood, etc.).

However, in this project, deadwood is defined as the total volume of standing and lying coarse wood debris pieces 
with a diameter ≥ 7 cm (over the bark, at the thinner end), and 1.0 m minimal length. Thus, a single piece of woody 
debris may have a section (coarser than 7 cm) accounted for in the deadwood volume and a section (thinner than 7 
cm) not accounted for in the deadwood volume. Only above-ground material is included in deadwood (ref. RESFOR 
Field Protocol).
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In a broader sense, starting from the etymology of words, deadwood could represent any fragment of wood in which 
physiological activity has ceased. In reality, however, this concept is related to its role in the forest ecosystem and 
its contribution to forest biodiversity. Thus, this concept is analyzed from the perspective of forest management and 
the measures necessary to be observed in order to preserve the functions of the forest. Although the harvesting 
debris or parts of trees contribute to the increase of soil productivity, the role of deadwood covers a wider range of 
needs regarding the construction of habitats or shelter for certain species, anti-erosion role, carbon storage, etc.

Thus, from this perspective, these guidelines aim at recommending measures specific to managing deadwood for 
a healthy forest management.

The guidelines comprise management of:

- very old trees with decay processes (i.e. „veteran trees”);

- living trees with cracks, hollows, rot or dead parts, harvesting wounds;

- living, dying or dead trees considered special from the point of view of species, form or size; 

- timber left on site after harvesting, standing or down, in a process of decay and having diameters larger than 73  
cm and lengths over 1 m (in this class rotten snags are also included).

Harvesting debris, small size branches, leaves and litter would not be considered as „deadwood”.

3)       The value is according to National Forest Inventories. Agreed on the Field Protocol developed under the RESFOR Project.

A.2. THE ROLE OF DEADWOOD

Deadwood is not an optional extra, but a crucial component that ensures the forest ecosystem functionality which 
plays a major role in the ecology of a healthy and resilient forest:

A.2.1. Ensures forest ecosystem functionality:

• Maintaining forest productivity by providing /recycling nutrients, organic matter, moisture and regener-
ation sites. Some tree species in certain site conditions germinate preferentially on dead decomposing 
logs and stumps;

• Providing (micro)habitats for thousands of creatures that live, feed, or find the proper place of refuge 
(hibernation habitats, shelter for amphibians during dry periods) or reproduction habitat (e.g. nests, 
dens) in cavities in dead and dying timber, or for aquatic creatures that live in the pools created by fallen 
logs and branches;

• Supplying a food source for diverse forest dwelling species such as insects and for fungi and bacteria - 
the wood is the base of the trophic pyramid in forest ecosystems. 

A.2.2. Increasing environmental services:

• Stabilizing the forest prevents soil erosion and contributes to water regulation, especially in the event of 
storms, heavy rainfall and other climatic extremes.;

• Storing carbon in the long-term, thus mitigating some of the impacts of climate change.
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Representatives of all taxonomic groups of vertebrates use dead trees or their products as refuges, roosts or hide-
outs. Besides using dead trees as nest sites, roosts or refuges, many species also forage on dead trees. Many bird 
species exhibit the strongest association with dead and hollow trees. Mammals use dead trees as refuges and for-
aging/hunting areas. Dead and hollow trees are very important for bats, insectivores, rodents and small predators.

Thousands of invertebrate species (e.g. annelids, arthropods, myriapods, insects, mollusks) depend on the pres-
ence of deadwood in forests (saproxylic species). Among these animals there are species living in and under the 
bark, in the wood and the rot of woody species; species foraging on decomposing wood fungi and their fruiting bod-
ies; predatory and parasitic invertebrates living on other organisms occurring in this environment; species feeding 
on the excrement of other saproxylic animals; scavengers eating dead animal bodies found in deadwood or in the 
cavities/hollows of old living trees; species living in leaking sap; those that utilize deadwood as a construction ma-
terial for nests; invertebrates seeking refuge from predators or extreme weather conditions or seeking hibernation 
sites. A substantial proportion of saproxylic species are rare and endangered. To reduce the risk of their extinction, 
the continual presence and adequate supply of all kinds of deadwood is essential.

Numerous bryophytes live exclusively in deadwood. In most forests, CWD is a key habitat and necessary to per-
petuate the diversity of this group of plants. Increasing amounts of deadwood both in natural and managed forests 
usually lead to an increase in bryophyte species richness, often including very rare, interesting species. Although 
there are no vascular plant species restricted to deadwood, several species readily colonize decaying logs. Despite 
having no direct influence on the presence or absence of vascular plant species, CWD substantially modifies the 
population structure of these species and affects their regeneration processes. The lack of deadwood may disrupt 
regeneration processes and make it difficult for many plants, including trees, to regenerate.

Deadwood is an exceptional, very rich store of energy and chemical substances – indispensable factors in the 
proper functioning of forest ecosystems. The solar energy ‘captured’ and fixed by leaves in the process of photo-
synthesis is accumulated in the organic compounds building the wood tissues. These substances contain great 
amounts of carbon derived from carbon dioxide absorbed from the atmosphere. Deadwood, due to its slow rate of 
decay, stabilizes the nutrient function of ecosystems. With a porous, sponge-like structure, deadwood in many for-
ests is a very capacious reservoir of water supplied both by precipitation and then retained as well as that produced 
in the wood itself by the metabolic processes of bacteria and fungi. It is a very important function during periodical 
droughts or in ecosystems that are permanently exposed to arid conditions. 

In swampy forests (e.g. alder swamps) and riparian communities that are regularly flooded, young trees success-
fully develop only on microsites elevated above the water level. Such sites are commonly established by decaying 
‘nurse logs.’ The young trees develop root systems that twist around and overgrow the ‘nurse’ so that after its decay, 
they are capable of independent life in that difficult environment. Fallen trees, branches and other parts are capable 
of protecting developing seedlings and saplings from herbivorous mammals (e.g. deer). Such natural entangle-
ments provide regeneration areas where young trees can quickly grow above the browse line.
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Deadwood substantially influences the quality of forest sites. In the mountains, deadwood can reduce the potential 
or intensity of avalanches and soil erosion, and facilitates the regeneration of trees after windblown. Uprooting plays 
a very important role in the ecosystem, creating crater-hillock land microforms. This process converts relatively uni-
form sites into a variety of microenvironments. Forest management, however, leads to the loss of these forms and to 
the homogenization of forest sites. The decayed logs, blended with the soil, form belts of thick layers of ecto humus, 
which are favored by certain organisms and avoided by the others. Dead trees alter the character of streams and 
rivers and its presence and abundance is necessary to maintain the biodiversity of forest rivers and brooks.

The volume and quality of deadwood (species, diameter, degree of decomposition) and perpetuation of its “supply” 
is an important criterion when assessing the efficacy of nature conservation in forests. Because of the crucial role 
of deadwood as a basic and irreplaceable component of forest biodiversity, the protection of the patches of remnant 
natural forests needs to be considered as inseparable from the efforts towards protection of deadwood and resto-
ration of the forest’s natural stock.

The importance of the deadwood is therefore associated with (i) maintaining the forest health and life-cycle, (ii) 
biodiversity conservation - ensuring continuity in time and across forest landscapes of all elements of the trophic 
chain, (iii) increasing forest ecosystem resilience. 

A.3. THE STATUS OF DEADWOOD

A.3.1. GAP-analysis

Deadwood management was for decades tributary to the lack of understanding of its importance for the resilience 
of the forest ecosystem. As a consequence, a series of myths have lasted over time: deadwood is the enemy of 
the forest, deadwood harbors diseases for the forest ecosystem, only “clean” forests are healthy forest, deadwood 
presence is a sign of poorly managed forests, only young and vigorous trees are beautiful.

Despite the fact that the importance of deadwood is nowadays widely recognized as a necessary forest conserva-
tion concept (recalled by academic environment, as well as the legal provision on forest conservation & protected 
area management or a steady requirement imposed by the forest management credible certification schemes), its 
adequate implementation still encounters a series of challenges.

We are mentioning only some of the most relevant common challenges, identified by the NRE network4 in the 
cross-border area, to which this guide tries to shed more light.

·        Lack of understanding of the role of deadwood in supporting the functions of forest ecosystems; it is still a new 
concept for many forest owners and administrators (mainly for those who are not overlapping on protected or not 
included under the scope of forest management certification).

·        There is not a clear definition and a common understanding of the “deadwood” concept for enabling an ade-
quate and coherent implementation in practice.

4)       The NRE network is a network of researchers established by the RESFOR project to help develop the guideline about the benefits of deadwood
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·        It is well known that forests are dynamic and their structure and composition change through time naturally. As 
a result, along the evolution of a forest, diverse development stages occur, stages that are very different in terms of 
living conditions offered to biodiversity (including deadwood as a microhabitat). But natural models have not been 
sufficiently studied in terms of volume, quality and distribution of deadwood, by taking into account the variability 
of habitats and the stage of development nor a comprehensive analysis of the diversity of specialized species on 
deadwood in managed forests. In most cases, the sources presented do not take into account the natural dynamics 
of the forest, referring mainly to the stage of old forest only; are rarely considered the inherent variations of the 
deadwood between different stages of development, that could induce the idea that the habitat of certain species 
(deadwood as a micro-habitat) must be permanently maintained in a certain place or even everywhere.

·        The preservation of deadwood is regulated for the management of protected areas but there are no clear and 
consistent recommendations provided in terms of distribution, quality and volume of deadwood to be preserved 
(except for strictly protected forests, where there are no thresholds but the amount of deadwood is preserved in its 
entirety, so it cannot be endangered by anthropogenic activities). For the protected area that are compatible with 
active management measures (i.e. Natura 2000 sites), the protected area management plans require conserva-
tion of deadwood in forest habitats but contain different /incoherent proposals (e.g. different threshold for same 
habitat type in different sites; the proposed parameters by Planning Authority are often in conflict with the already 
approved provisions of the management plans in force). In addition, it is not clear whether the proposed thresholds 
(quantities) for different species of conservative interest present in the site are complementary (i.e. if the site is 
designated for different birds, bats and wood-eating insects). Moreover, in general, the average thresholds are not 
accompanied by the accepted /allowed variation range or the distribution mode (uniform? /grouped?). As such, the 
data in the management plans must be interpreted with caution since the maintenance of a favorable habitat (for 
the species referred to) on the entire forest area (therefore permanently) contradicts the natural dynamics of forests 
(and implicitly of the habitats of the species concerned) and is unlikely to be able to be ensured in managed forests.
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·        Despite the fact that the current forestry legislation allows the conservation of deadwood, the legal framework 
does not offer clear recommendations regarding the distribution and the minimum necessary quantities that should 
be kept for maintaining the forest’s health and life-cycle. Regarding the legislative provisions (technical norms for 
forest regeneration treatments, health and safety requirements, pest control) shows a reduced concern regarding 
the preservation of deadwood in managed forests. As such, they often require amendments in order to avoid total 
extraction and possibly to have a minimum threshold. Furthermore, the recommendations should avoid proposing 
quantities / thresholds per ha (i.e. per hectare of forest) and rather consider an integrated and dynamic approach, at 
landscape level. This approach must be anchored in the realities / particularities of how forests are managed (e.g. 
the existence of “deadwood” present in the form of large trees, with degradation phenomena, managed with the 
long production cycle; or aging islands provided where such trees are missing) but also in the natural dynamics of 
the forest (concentrated existence, permanently, even if in different places, of some trees rich in deadwood equals 
uneven spread - the idea of steady-state shifting mosaic; these trees are the dynamic equivalent of some aging 
islands).

·        Even if deadwood maintenance in forest ecosystems is imposed by the existing forest management certifica-
tion schemes, there are no consistent indications or harmonization between the different certification schemes or 
(within the same certification scheme) between the national standards. Thus in practice it results in an un-harmo-
nize implementation, due also to lack of guidelines on best practices.

·        The health and safety regulation considers deadwood as a factor that may endanger the safety of workers 
during harvesting activities. These provisions should not be generalized and references are necessary to highlight 
that only dangerous trees (and not necessarily all dead standing wood) would make sense to be felled but not re-
moved (i.e. only to the removal of deadwood around the tree to be felled would make sense for health and safety 
reasons and not the extraction / removal of all deadwood from the forest).

·        Maintaining deadwood in large quantities becomes increasingly expensive (considering also the evolution of 
the concept) and therefore little applicable in practice without subsidies or compensations. Therefore, for productive 
forests, it becomes important when assuming deadwood management practices take into account also the social 
/ administrative aspects. The transposition into practice of the natural model cannot be done without harmonizing 
the requirements for deadwood with the social and economic role assigned to the forest. The idea of sustainability 
means harmonizing the three primary objectives - environmental, social and economic. So finding a balance is 
key. In this context (managed forests, where timber is extracted for the population or for industrial purposes), the 
economic viability of forest management is an essential aspect, including in terms of European legal obligations in 
the economic / competitive sphere.

A.3.2. Research results
Describing forest stands by its components (structure or biometric characteristics) present both scientific and ap-
plied interest. It is known that every virgin forest is unique by its own characteristics because they are different from 
a stand to another. In contrast, the aim of managed forests is to obtain maximum productivity. Nevertheless, in both 
natural and managed forests, the main purpose is to create and maintain forests with a high level of resistance and 
resilience. 

This study, carried out within the RESFOR project, succeeded in observing differences and similarities between 
natural and managed forests from the Romania-Ukraine cross-border region. A randomly spread circular plot net-
work was set up to capture the whole stand characteristics. Applying a unique field protocol, 80 sample plots were 
inventoried, and the resulting data were used to obtain information regarding: structural diversity, deadwood amount 
and also the level of forests resilience.

The results have shown that there were no significant differences between species composition in studied stands 
in the cross-border region (RO-UA). In the Romanian forests, the main species found is beech, compared to the 
Ukrainian forests where coniferous are dominant, but the number of species was almost the same in both areas. 

The analysis was dedicated to tree distribution according to their status. In all studied areas, the living trees status 
has the highest frequency. Another important element was the presence of standing dead trees. These trees are 
characteristic to natural forests, but they also provide a source of food and habitats for different insects and mam-
mals. In Romanian forests, standing dead trees were found in all categories. In the Romanian managed forests, 
the stumps were dominant, compared to the Ukrainian forests where a higher proportion was found in the standing 
dead trees category - with branches larger than three centimeters.   
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Regarding the number of trees, differences were found between forest types (natural/managed) and regions (RO/
UA). A larger number of trees was found in the natural forest of Strâmbu Băiuț, compared with the Ukrainian for-
ests, where the number of trees was larger in managed forests. In both regions the stand volume was smaller in 
managed forests, compared to the natural ones. Thus, a higher value of volume and tree numbers were found in 
the Ukrainian forests. 

The tree diameter distribution was used to describe the forest structure. The resulting distributions were in accor-
dance with the forest type, with one exception: the managed forest from Strâmbu Băiuț. In this case, the distribution 
shape is similar to a natural one, due to the origin of this forest (former natural forest, with timber cutting in the last 
30 years). In the Ukrainian managed forest, the diameter distribution is closer to a normal distribution with positive 
skewness. 

The structural diversity was assessed using three indices, like: Stand Density Index (Reineke), Gini Index and 
the Structural Complexity Index (B). The values of the Gini index, computed using the tree’s breast high diameter 
(DBH), showed a lower homogeneity in natural forests compared to the managed ones. Moreover, a higher het-
erogeneity was observed in Ukrainian forests compared to the Romanian ones. According to the complexity index, 
the Ukrainian forests have a higher degree of complexity, compared to the Romanian forests. The Reineke density 
index values , suggested that the natural forests have the ability to support a larger number of trees, compared to 
the managed ones. Due to the fact that the tree’s growth area is larger in the Romania stands, corroborated with a 
medium to large quadratic diameter, highlight that they can support a reduced number of individuals, compared to 
the Ukrainian forest. This finding is explained by the fact that this natural forest is in a self-thinning process accord-
ing to the breakdown development phase.  

Another objective of the project consists in the quantification of the deadwood amount, on each component (stand-
ing deadwood -SDW and lying deadwood-LDW). Larger volumes of deadwood were obtained in natural forests 
compared to the managed ones, due to the silvicultural actions that consists in the extraction of deadwood from 
managed forests. Higher differences regarding LDW volumes, were observed in Romanian forests (3 to 1 ra-
tio-natural/managed) than in Ukrainian ones (2 to 1 ratio-natural/managed). In contrast, the differences in SDW 
volumes were higher in Ukrainian forests. In Romanian natural forests, the standing deadwood was found in a more 
advanced degree of decay than the lying deadwood. In managed forests from Strâmbu Băiuț, the LDW is approxi-
mately equal distributed in all decay classes. Almost all amount of SDW from Ukrainian forests was found in the first 
two classes of decay, compared to the LDW amount that is in a more advanced decay stage. In both Romanian and 
Ukrainian forests, the amount of LDW was bigger than the amount of SDW. 

The mean volume of SDW calculated from Romanian managed forests was 26.16 m3 (about 5% of total biomass) 
and from natural forests was 69,30 m3 (~7% of total biomass). We also have found an uneven distribution of the 
SDW amount from all sample plots, with values varying from 0,86 to 113,61 m3 in managed forests and, respective-
ly, from 4.93 to 319 m3 in natural forests. All the values of SDW amount (mean, minimum and maximum) calculated 
for the Ukrainian sample plots are smaller than the ones from Strâmbu Băiuț: 7.7 m3 (with values between 1.1 and 
19.1 m3) in managed ones, and respectively 38.3 m3 (with values between 1.1 and 158.6 m3) in natural ones. Due 
to a high potential of productivity expressed by total biomass (higher in managed forests), the SDW percentage is 
smaller in Ukrainian forests: under 1% in managed forest and under 4% in the natural forest. The standing dead 
trees were grouped in three thickness classes, in order to highlight the presence of competition processes, where 
the small trees were naturally eliminated. The large dead trees category is composed of very old trees who reached 
the physiological age and the ones affected by disturbance events like wind or insect outbreaks. 
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These habitat trees have an important role in the ecosystem, because they provide shelter and a food source for 
different living organisms and animals. For example, hollows were identified on the older trees, which are used as 
nesting habitats by some birds. Those birds also contribute to the forest auto-regulation services. In this manner, 
keeping the habitat trees is imperative. In both countries, the type of forest (managed or natural) has no influence 
on the presence of the habitat trees.  
The lying deadwood was unevenly distributed, in all studied areas, with volumes varying from 2- 648 m3. In the 
LDW case, the percentage from the total biomass is higher than the SDW case. The largest LDW amount was 
found in the Strâmbu Băiuț natural forest (the mean volume 255 m3 ~ 25% from the total biomass), and the smallest 
mean volume was found in the Ukrainian managed forest. Generally, in the Romanian forests were found a larger 
LDW amount compared to Ukrainian forests, and also a larger volume in natural forests compared to managed 
ones. In the Ukrainian forests small differences were found regarding the LDW proportion (5.7% and 7.4% of total 
biomass in managed natural forests respectively). These small differences can be explained by a lower impact of 
the disturbance events in natural forests, and a better accessibility on managed forests from Ukraine compared to 
Romanian ones. Similar results were obtained in other natural forests from Romania or from Europe (Labusova et 
al.,2018, Cehia-about 9%; Hobi et al., 2015-5% SDW; Baran et al., 2020, Polonia-8% SDW, Cenușă et al., 2008, 
Călimani-România - 15% deadwood in the late optimal phase Turcu și Stetca, Izvoarele Nerei-România 2006- 5.8 
and 11.7% LDW). 

The ecological indices calculated for the herbaceous, shrubs and seedling species identified in the 80 sample plots 
serve to identify the links between them and the quantity and quality of deadwood, also with trees structure. The val-
ues of the five calculated indices were compared in order to highlight the differences between natural and managed 
stands in the cross-border region (RO-UA). The values of the light index gives back information about the canopy’s 
closer degree of the vegetal, shrub and arborescent layers in the natural forests, compared to the managed ones. 
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The mean temperature index presents higher values in the managed forest from Romania and in the natural forest 
from Ukraine. Regarding the humidity index, the values are similar for all the studied stands, with the mention that 
the values for the Ukrainian stands, especially for the managed forest are higher compared to Romania. Similar 
lower values for the Romanian forests compared to Ukraine were obtained also for the soil acidity and accessible ni-
trogen from the soil index. The Shannon index was used to quantify the species diversity. Higher diversity was found 
in the managed forest due to the silvicultural interventions which allows the presence of a higher number of species.

The cores taken from the dominant trees showed that the mean age of the stands is 170 years in Romania and 120 
years in Ukraine. Trees with impressive ages were also identified in the natural forest: 334 years in Romania and 
294 years in Ukraine. In managed forest, the average age does not exceed 110 years in Romania (with a maximum 
of 202 years) and 76 years in Ukraine (with a maximum of 160 years). The analysis of the growth series also allowed 
us to identify a major event around the year 1850 after which the growth of the trees experienced a big increase, 
although in the last period the growth curve has presented a downward tendency because the analyzed trees have 
reached their physiological age. The rate of accumulation, given by the mean annual growth is quite low, due to the 
fact that the trees are in a terminal stage of development, and do not differ much between the two regions. In the 
case of managed trees, the growth pattern differs from region to region. The Ukrainian forests present a specific 
pattern of regenerated stands because of the way they were regenerated, compared to Romania where, due to the 
fact that the stand comes from a natural stand and that silvicultural interventions started in the early 20th century, 
were not of major intensity. Accumulation rates are higher in managed forests compared to those in natural forests, 
a rate given by the presence of young trees that still show sustained growth and the regeneration cuts which have 
a positive impact on the basal area. The structure of the forest is most accurately quantified through the distribution 
of the number of trees in relation to their age. An atypical phenomenon was observed in the managed forest in Ro-
mania, where the regeneration cuttings left behind most of the trees of about 100 years old, trees that represented 
the middle limit of the old uneven-aged forest. The rest of the distributions are similar, showing left asymmetries, in 
which young trees predominate, and the older ones being either extracted by cuttings (in the managed stands) or 
have reached physiological age (or even died) and have fallen.
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Forest resilience was quantified in relation to the increase in basal area. The results indicate that, regardless of the 
type of management (natural or managed forest), most trees have a high resilience, and their spatial distribution is 
randomized. Principal components analysis was used to identify how the components of resilience are influenced 
by structural parameters and the amount of deadwood. It turned out that in managed trees, the average resilience 
was influenced by their complexity, and for natural forests in addition to structural parameters, the amount of dead-
wood is of particular importance for increasing resilience levels. It turned out that in managed stands, the resilience 
was influenced by their complexity, and for natural forests in addition to structural parameters, the amount of dead-
wood is of particular importance for increasing resilience levels. Thus, it is considered appropriate to keep a quantity 
of deadwood in the stand, which by decomposition feeds the soil with nutrients and by keeping the humidity of the 
soil slows down the evapotranspiration process, thus increasing the resilience of natural forests. At the same time, 
it was demonstrated that, in the stands in Romania, the degree of structural organization (expressed by the GINI in-
dex) has a significant influence on the amount of deadwood, an aspect that could not be demonstrated in the stands 
in Ukraine. Although a link has been identified between the amount of deadwood and the level of resilience, the 
simple analysis of variance shows that the results obtained do not have a statistical significance large enough to es-
tablish with legitimacy an optimal amount of deadwood that must be kept in the forest. Another analysis carried out 
in stands in the cross-border area (RO-UA) indicates a statistically significant connection in terms of the influence 
of the complexity index on the volume of deadwood, but regardless of the degree of complexity, the largest amount 
of deadwood was inventoried in natural stands. Regarding the relationship between the amount of deadwood and 
the diversity of the herbaceous layer, a statistically significant link was identified only for the forests from Romania. 
In the natural forest, the diversity of species is influenced by the amount of deadwood, but the same cannot be ob-
served in the managed one. The specific diversity is conditioned by the size of the gaps (given either by the intensity 
of the interventions or the disturbances) and the degree of organization, rather than the amount of deadwood.
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PART B. INNOVATIVE BEST PRACTICE MANAGEMENT SOLUTIONS

B.1 “Trees for Biodiversity” including veteran trees

Technical & Administrative recommendations:
Concept: “Trees for biodiversity”

- Trees (living, dying or dead), distinct in terms of their species, shape and size, containing deadwood in the form 
of decaying wood, cracks, hollow, rot or drying phenomena, exploitation wounds; very old trees showing signs of 
physiological decline (i.e. “veteran trees” - see the particular case shown below);
Living veteran trees:

- very old trees with large branches, showing signs of physiological decline providing perches and nest sites 
(birds, squirrels and other species along with bark-eating beetles and their predators);

- very old trees with a large canopy for perching or nesting (for large raptors like the golden eagle (Aquila chrysae-
tos), black stork (Ciconia nigra).
- very old trees with cavities (providing habitats for cavity nesters such as Tengmalm owl (Aegolius funereus) or Ural 
owl (Strix uralensis))
- deadwood on live trees (providing habitats for hoverflies, beetles (Lucanus cervus, Cerambyx cerdo) and lignico-
lous fungi).

Importance of biodiversity trees: Creates important stepping stones and microhabitat for saproxylic beetles; pro-
vides key microhabitat for future development of standing and consequently lying deadwood; might also provide 
continuous supply of seeds; supports the development of old-growth elements in the forests, ensures support for 
nesting of big size birds, with hollows offering housing for animals, or resting and hunting places for prey birds. 

Designation: Criteria for selecting biodiversity trees:
●  Large trees, with wide crowns of all /different native species with exceptional dimensions giving the site 
conditions (usually over 80 cm for beach, oak or fir but could be over 40 cm for other species like spruce, mountain 
ash, etc.) 
● Where there are no such exceptional trees, others will be designated which one will, in time, fulfill this role:
(i)          Trees that shelter elements of biodiversity (e.g. having thick branches as support for nesting of big size birds, 
with hollows, burrows / dens, that can offer housing for animals);
(ii)       Their shape (having thick branches as support for nesting of big size birds, with hollows, that can offer hous-
ing for animals);
(iii)       Trees located in areas with some peculiarities (forest edge springs, deep valleys, less accessible areas 
where it could shelter bird nests, dens, or bat shelters).
The distribution of trees left for biodiversity as well as deadwood will be analyzed at landscape level and the promot-
ed quantities (numbers /volumes) refer to all the categories listed. In some situations, some promoted categories 
may be missing. 
For practical application reasons, the landscape level may refer to a water catchment or a forest management ad-
ministrative subdivision or a protected area.
Their number (together with other trees selected) should be at least 100-300 trees per 1 square km.
Veteran trees will be selected as part of the forest management plans, protected area management plans or during 
the tree inventory activity in the “main” works to be promoted as biodiversity trees.
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Management of biodiversity trees. 

Regeneration treatments/ preservation cuttings
Pure stands - large trees will be left, especially in the final stages of life, designated before the start of the inventory 
process.
Mixtures - trees of different native species will be left on site 
      Group shelterwood - the trees left will be found in the regeneration gaps, this way they can fulfill more efficiently 
the role as microhabitat, avoiding activities in the neighboring area.
      Uniform shelterwood - the neighboring trees are harvested from the first intervention
      Clearcutting - all target trees should be preserved during harvesting

- Sanitary felling
Damaged trees will be removed after the biodiversity trees have been previously designated.

- Thinning operations 
Ensuring continuity. 
Biodiversity trees promoted from the previous cycle or pre-existing trees will remain within the stands.

Health and safety regulations

Such trees can be maintained as biodiversity trees except for cases when they are considered a threat to workers 
health and safety or infrastructure and rights of local communities. 

Priority will be given to the marked trees, adjacent to the promoted ones.

In this operation the felling should avoid as much as possible the damage on the selected biodiversity trees.

Rigorous risk assessment procedures should be followed for deadwood in areas that are regularly used by the 
public for recreation, adjacent to public paths, roads and car parking lots, or where people are working. 

These procedures include:

• first of all, the designation of trees for biodiversity must also take into account harvest roads / forest infrastructure 
so they do not present a danger for health and safety.

• continuous monitoring of forest status

• taking account of deadwood during the planning and management of forestry operations;

• taking account of harvest roads/ tourist paths when designating biodiversity trees 

Monitoring

These trees will be noted in complementary data in the management plans and will be materialized in the sketch of 
the wood exploitation plans. 

Their monitoring will be done by updating the management plans and during harvesting control.
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B.2. Standing dead trees

Technical & Administrative recommendations:

Concept: Standing trunks (snags) of different ages that are gradually losing bark and branches and arecolonized 
by saproxylic fungi, lichens, ferns, invertebrates and by larger species of birds (like woodpeckers) who bore or take 
over nesting holes Snags with major cavities large enough to shelter large animals (brown bears).

Role of standing dead trees: Creates important stepping stones and microhabitats for saproxylic beetles; ensures 
support for nesting for large birds, with hollows that offer housing for animals.

Designation: Criteria for selecting deadwood on stand:

- Trees located in areas with some peculiarities (springs, deep valleys, less accessible areas)

-    Trees which do not present a danger to logging activity                                                    

- The distribution of trees left for biodiversity as well as deadwood will be analyzed at landscape level and the pro-
moted volumes refer to all the categories of dead trees listed. In some situations, some promoted categories may 
be missing.

        -        When more than 1-3 such trees per hectare (100-300 /1 km²) are available, the managers should desig-
nate those with nests/hollows (regardless of their size). Standing dead trees will be pre-selected from the inventory 
activity to be promoted.

 -Small size deadwood maintenance would be ensured by leaving on site the branches and other woody debris on 
piles or scattered through the stand (depending on the cutting type and legal requirements) and by maintaining the 
stumps (which offer important habitat for many invertebrate species),

Their number should be at least 100-300 trees per 1 square kilometer. Trees selected for preservation should 

represent the species composition and DBH diversity of the managed stand (the majority of them should belong to 
upper diameter classes of the stand).

Management of standing deadwood - Regeneration treatments/ preservation cuttings

- Pure stands - large trees will be left, designated before the start of the inventory process.

- Mixtures - trees of all native species will be left

- Group Shelterwood cutting - Deadwood will be promoted, as much as possible, in the regeneration gaps, this 
way they can fulfill the role of microhabitat much more efficiently. Thus it can be avoided the felling of deadwood in 
the next interventions. 

- Uniform shelterwood cutting - the neighboring trees are harvested from the first intervention

- Clearcuttings - all target trees should be preserved during harvesting

-Sanitary felling

Damaged trees will be removed after the dead trees on stand have been previously designated.

- Thinning operations

Biodiversity trees promoted from the previous cycle will be retained before the completion of the regeneration cut-
ting or clearcutting, or pre-existing trees remaining within the stands. Dying trees, including softwood (e.g. poplars, 
birch), will also be considered here. In the case of stand selling, wood (trees or parts of trees) that is difficult to 
harvest has to remain as deadwood (to be declared deadwood) in returning the harvesting plot to the forest man-
agement unit) so the economic agent or the forest administration are not fined.
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Health and safety regulations

Such trees can be maintained as biodiversity trees except in cases when they are considered a threat to workers 
health and safety, or other categories involved (from local communities). 

Priority will be given to the marked trees, adjacent to the promoted ones. In this operation the felling of the trees will 
be done in the opposite direction to the one in which the deadwood is.

Rigorous risk assessment procedures should be followed for deadwood in areas that are regularly used by the 
public for recreation, adjacent to public paths, roads and car parking lots, or where people are working.

These procedures include:

• taking account of deadwood during planning and management of forestry operations;

• rerouting existing paths and planning new infrastructure away from standing deadwood.

B.3. Lying deadwood

Concept Lying deadwood (dead trees, or parts of trees) & timber left on site after harvesting in different stages of 
decomposition (without including litter here, small branches, or harvesting debris).

The role of lying deadwood

Depending on the decomposition faze, it represents habitats for different species in these ways: 

- Recently fallen logs with bark and twigs present (associated species include saproxylic fungi and large longhorn 
beetles),

- Down logs largely intact, wood starting to soften internally, still elevated but sagging (beetles and saproxylic fungi 
continue to be important although species may change),
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- Down logs without bark or twigs, softening, sinking to the ground (numerous insect species including flies and 
beetles, fewer saproxylic fungi present),

- Down logs that decayed well, no bark or twigs and entirely on the ground (insects, specialized saproxylic fungi),

- Down logs that are almost completely decayed, wood powdery but still whole (woodlice, millipedes, etc. Nurse log 
facilitating germination of conifers in mountain forest, and of broadleaves like alder in alluvial forests),

- Uprooted trees with a root system still attached (roots can shelter bird nests and insects).

-        Designation

Criteria for selecting deadwood on stand:

-        Trees of all native species with diameters over 7 cm

- The distribution of trees left for biodiversity as well as deadwood will be analyzed at landscape level and the 
promoted volumes will refer to all the categories of trees listed. In some situations, some promoted categories 
may be missing

-        The small size of deadwood maintenance would be ensured by leaving on site branches and other woody 
debris on piles or scattered through the stand (depending on the cutting type and legal requirements) and by 
maintaining the stumps (which offer important habitat for many invertebrate species).
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Considering the natural forest stand model, the amount of lying deadwood should ideally represent about 3 times 
more than the standing deadwood (i.e. rotten snags) - considering the landscape level approach.5

The dead trees should be left to continue the decaying process.

Trees selected for preservation should represent the species composition and DBH diversity of the managed stand 
(the majority of them should belong to upper diameter classes of the stand).

The distribution of trees left for biodiversity as well as deadwood will be analyzed at landscape level and the promot-
ed volumes refer to all the categories of trees listed. In some situations, some promoted categories may be missing

The deadwood will be identified during the inventory works, both wood already fallen to the ground and the ones 
that will be felled in order to comply with the safety and health norms, and in order to avoid accidents with visitors. 
The deadwood will be marked separately so that it can be identified as such by the operator.

Management of lying deadwood: - Regeneration treatments/ preservation cuttings

- The deadwood will be identified and marked from the moment of the inventory.

- During the harvest, lying dead trees will be left felled and dead trees on stand will be cut, because they represent 
danger for the activities in the forest. Lying deadwood is also made up of standing deadwood that can be dangerous 
and will be cut down. 

 The aim will be to ensure the presence of deadwood in special habitats (swamps, around ponds and springs) as 
much as possible.

- In the case of pure spruce stands, it will be avoided leaving concentrated amounts of fresh deadwood (over 4 m³ 
/ 1000 m²)

- In the case of other conifers (other than spruce), stumps will not be debarked.

The felling of dead trees will be done taking into account the following:

- assuring harvest roads and transportation roads;

- avoiding regeneration gaps;

- assuring, as much as possible, the presence of deadwood in special habitats like swamps, around ponds 
and springs.

- Sanitary felling

Damaged trees will be removed after the deadwood or dead trees that have been felled have been previously desig-
nated. Trees that have been dry for more than 1 year (standing, torn or blown down by the wind) no longer present a 
danger to ensure a proper phytosanitary condition for the trees. Sanitary felling should be avoided specially to form 
aging islands, as much as possible.

- Thinning operations

The dead trees promoted from the previous cycle will be kept. Deadwood will also be designated from young stands.

Health and safety

On steep terrain (over 20 g), the logs will be secured (positioning them either parallel to the line of the highest slope, 
or securing them in the existing stumps otherwise).

5)        Referring to forest landscapes, approx. 1000 ha

B.4. “Aging Islands”6

 “Aging islands” represent a group of trees7 , with an area of 0.1-0.2 ha, excepted from commercial logging 
and having a biodiversity conservation role. The scope is that through natural evolution, all types of dead-
wood will be formed: trees for biodiversity, veteran trees, rotten snags, standing or lying timber in different 
stages of decomposition. In such “islands” active management measures are allowed but their scope is to 
maintain and produce veteran trees and deadwood in a proportion higher than 70% while respecting the 
conservation requirements imposed by the biodiversity elements they harbor.

- Designation 

To effectively ensure a good ecological connectivity of deadwood elements from the above mentioned categories 
(and thus implicitly the continuity and connectivity for all cohorts of colonizing species that are depended on this 
microhabitat), the aging islands should ideally be designed as a “network of aging island” within a forested land-
scape8 .

The “aging islands” in connection with the existing understory reinitiation and old growth forest stands, should form

a “network” where the distance between these deadwood elements is less than 3 km9 away from one another10. 
Given that each species is corresponding to different specialized colonizing species (including in connection with 
the decomposition of deadwood), it is also important that the “network” reflects the natural composition of the forest.  
6)        Concept was first promoted by Victor Giurgiu in the magazine “Bucovina Forestieră” - more details in bibliography
7)         “bio-group trees”
8)         A landscape which includes both stands with and without interventions, which contain deadwood from other categories
9)        Recommendation from “Managing deadwood in forests and woodlands. Forestry Commission Practice Guide”, Jonathan Hum-
phrey and Sallie Bailey (2012)
10)        N.B. existing areas included under strict protection can be considered as part of the aging island network, since they are de-
signed to contribute also for ensuring the natural volume of deadwood or biodiversity trees
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Distribution

The concept of “network of aging islands” is specific to large properties, for its implementation a landscape ap-
proach is necessary.

 Particular cases:

Aging island should be priority left around (i) “biodiversity elements”11, (ii) “marginal habitats”12 or (iii) areas13 
where timber extraction could have a negative impact on other environmental values (e.g. soil erosion, water 
quality, etc.). Regarding the most representative “biodiversity elements’’ where “aging islands’’ could be designated 
are veteran trees: (i) that harbor nests (especially around nests of large and rare species – eagles, black storks etc.) 
or natural beehives, (ii) are located in areas with dens /shelters of rare or endangered species (e.g. den /shelter for 
wolf, bear, linx), (iii) around ant hills or hollow trees that form hibernation / shelter areas for bats, (iv) isolated areas 
containing specimens of rare /endangered natural occurring species (e.g. Yew - Taxus baccata, Swiss pine - Pinus 
cembra, Lady’s-slipper orchid - Cypripedium calceolus, Peony -  Paeonia spp. etc.).

As a result, “the network” of such islands would not necessarily be uniformly distributed across the management 
unit, these being located where it is most needed (where they are missing, in the pre-harvest forest or in strictly 
protected areas), also considering the forest structure at landscape level. 

11)        IUCN Red List species, 
12)        I.e. rocky areas, swamps and bogs, springs, mountain sparse woodland or scrub areas, riparian or forest edge
13)        E.g. ridges, valley bottoms

As a best practice (e.g. FSC® certification requirements)14, the biodiversity elements are subject to environmental 
values identification following field inventory (involving experts) and public consultations  /engagement of interested 
stakeholders. 

In most of these situations the “aging island” represents a more feasible and effective alternative to single biodiver-
sity trees spatially uniform, distributed in a stand. Not only is it more effective in maximizing the conservation impact 
on environmental values (multifunctional role) but it is even more practical from an administrative point of view. 

This practical solution for deadwood management enables (i) a more structured designation and monitoring (“all 
in” effect) of deadwood and environment values, (ii) conformity tool for adequate implementation of protected area 
conservation requirements, (iii) reducing also the  administrative costs, (iv) it constitutes a viable solution for man-
agement of standing deadwood, where the risks related to health and safety must be avoided or (v) where the 
stationary conditions are unfavorable for single biodiversity trees (e.g. forests vulnerable to windfalls). 

14)       Already included
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Designation 

The size and shape of the aging islands must take into account the following aspects: (i) the need to form bio-group 
trees that allow the stability over time of the aging island against harmful external factors ( this would be considered 
based on habitat type and local stationary conditions); (ii) are determined also by the natural shape and size of the 
“marginal habitats” or “biodiversity elements” distribution; (iii) a minimal width of “a tree height” (measured as the 
diameter of a circle that is entirely inscribed within the boundaries of the area);

The network of aging islands should be ideally designed during forest management plan development considering 
the modeling of the forest’s mosaic structure at landscape level. Where relevant, the process should also consider 
the protected area management plans provisions and related maps.

The designation of these habitats could be done (i) as part of the field inventorying when developing the forest man-
agement plan by setting up new forest sub-compartments, or (ii) during tree inventory when planning the forestry 
operations.

How to handle different forest stands and habitats

-Regeneration treatments / Preservation cuttings:

- The aging islands will be established in advance of the harvest, as far as possible, as a buffer zone of biodiversity 
elements, or marginal habitat.

-Sanitary felling

Aging islands will be established before harvest, as much as possible, as a buffer zone for biodiversity trees in 
different stages of decay, springs, rocky areas, etc.

-Thinnings

Those aging islands that were established in the past regeneration fellings will be promoted, or will be created near 
the biodiversity trees, springs, rocky areas, etc.

- Trees in aging islands that fell due to natural causes are not to be extracted.

B.5. “Deadwood Reconstruction” (tree girdling including preexistent trees)

Technical & Administrative recommendations:

Deadwood is created by: 

- Promotion of trees at the physiological limit or those that vegetate poorly due to competition for the resource.

-    Standing deadwood is created most frequently  by girdling trees15or by abandoning, for this purpose, in harvest 
plots, a volume of branches and snags resulting from forestry works.- Branches and trunks resulting from for-
estry works, left especially for this purpose in the forest. 

15)          bark cutting - to help the dying process
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- Designation 

Creating deadwood is required in intensively managed stands on large, single-storey areas under the development 
of forest, and in medium forest.

Creation of deadwood (or parts) (standing, lying, tree stump, removing bark, or still living tree). Suggested ratios: 
standing 30-50%, lying deadwood 40-60% (traditional falling or falling tree with its roots), tree stump 5-25% (only 
with diameter above 30 cm). Standing and lying deadwood or tree stump - as far as possible, depending on the 
characteristics of the forest, if the diameter distribution permits - the deadwood should preferably come from trees 
with 30 cm DBH or above. For thinner woods or where the smallest proportion is dominating and the largest di-
ameter group is 30 cm, this of course should not be followed. In general, the deadwood generated as a result of 
other interventions will define the characteristics of the deadwood in this case, which can be developed during the 
interventions. When creating deadwood, the tree species composition has to be considered and the same species 
have to be used. When creating standing deadwood by girdling trees with DBH 30 cm or larger we can break the 
bark (with a dull knife, small ax or longer curve spade) over the ring, which can be left on the decaying drying tree. 
Recommended period for this intervention is spring, late March and April at the start of the intensive sap circulation).

Management 

The management should aim for 100 trees / 1 km² (stands of the first 2 age classes are excluded; any preexistent 
biodiversity and dead trees will be kept on site).

The artificial creation of dead wood is a solution applicable in special situations, every time when deadwood is 
missing, or there is not enough in the analyzed landscape.

 Harvesting debris

 Harvesting debris / residuals are wood chips, stumps and branches produced as a result of timber har-
vesting.

Although they do not contain large parts of trees, the harvesting debris contributes substantially to maintaining soil 
productivity, storing carbon, and providing food for a number of beetles and bacteria. The role of harvesting debris is 
all the more important as a significant amount of wood is removed from the forest, the forest exploitation temporarily 
generating a disturbance of the ecosystem’s functionality.

Until now, leaving harvesting debris in the forest is done as an economic necessity, nowadays, the tendency to 
harvest all the wood (including stumps) becomes profitable, and the absence of this category of dead wood will be 
more and more felt.

From the experience of other countries, the practice of fully harvesting wood without leaving harvesting debris in the 
forest has affected the soil, fertility and species dependent on dead wood.

Currently, the leaving of operating waste is not a legal obligation and in the context of trends in green energy supply, 
the volume of operating waste will be greatly reduced or will effectively disappear.

Technical & Administrative recommendations.

 Leaving harvesting debris in the forest must comply with a number of rules to ensure the needs of forest regener-
ation, the elimination of risks related to fires, accidents at work or the safety of visitors.

Clear cut: the harvesting debris is collected in rows with a maximum width of 1.0-1.20 m, interrupted every 20 m, 
with orientation on the line of the highest slope, with the distance between the rows on the curve of level of 15-20 m.

 Regeneration treatments: the harvesting debris are collected in piles as high as possible, usually on large stumps 
or outside the regeneration meshes or areas with natural seedlings, without occupying large areas - no more than 
10% of the parquet surface.

In touristic forests and leisure areas, in those forests with a protective role around the cities and spas or in those 
located near national and county roads, the harvesting debris will be gathered in piles, outside the touristic paths 
and roads, outside, the valleys and streams inside the logging area.
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GLOSSARY OF KEY USED TERMS

Harvesting debris / residuals (Ukr.: порубкові рештки; Rom.: resturi de exploatare): woodchips, stumps, unus-
able logs, and branches produced as a result of timber harvesting. This material is often called “slash.” Does not 
include the forest litter. 

Forest litter (Ukr.: лісова підстилка; Rom.: litiera): surface layer on the forest floor of loose non-living organic de-
bris consisting of freshly fallen or slightly decomposed plant parts (below a certain diameter), such as leaves, bark, 
twigs, flowers, fruits, and other vegetable matter occurring due to natural processes in the ecosystem. 

Active nests (Ukr.: активні гнізда; Rom.: cuiburi active): An active nest is one that contains viable eggs and/
or chicks. A nest becomes active when the first egg is laid, and remains active until fledged young are no longer 
dependent on the nest. Nests that are empty, contain non- viable eggs, or are being built but do not yet have an egg 
in them are considered inactive.

Regeneration gap (Ukr.: вікно поновлення; Rom.: Ochiuri de regenerare ): Circular, oval, elliptical or, most often, 
irregular surfaces, from which several trees are extracted in groups from several points on the surface of the stand. 
Having enough light, the trees bear more fruits, their seeds reaches the ground, after which some meshes of natural 
regeneration are formed, in which the young seedling develops in the shelter of the mature tree.

Biodiversity elements (Ukr.: елементи біорізноманіття- objectives of special ecological importance such as: 
habitat trees, elements of rare endangered species, endangered, areas with high concentrations of biodiversity. 
Rom.: Elemente de biodiversitate ***): (rom. obiective de importanță ecologică deosebita cum ar fi: arbori habitat, 
elemente din specii rare amenintate, periclitate, zone cu concentratii ridicate de biodivesitate).

Sanitation fellings (Ukr.: санітарні рубки; Rom.: Tăieri de igiena): removal of dead, dying, very weakened trees 
due to damage caused by fires, pests, diseases, accidents and disasters to individual trees or their groups from 
forest stands, or the whole damaged stands. The aim of sanitation is rehabilitation of forests and enhancing their 
biological resilience, prevention of disease and pest spread.

Preservation fellings  (Ukr.: консерваційні рубки; Rom.: Tăieri de conservare): The set of interventions necessary 
to apply in old stands, temporarily or permanently exempted from cutting main products, in order to maintain or 
improve their phytosanitary status, ensure permanent forest and continuous improvement of the implementation by 
the respective stands of their protection functions that they are attributed to them through sanitary fellings; extraction 
of damaged and low quality trees, creation of conditions for the development of existing seedlings or to be installed 
in different points of intervention, as well as groups of trees inside the stand, in different stages of development.

Regeneration fellings (Ukr.: лісовідновні рубки; Rom.: Tăieri de regenerare):  complex fellings, which combine 
elements of the main harvesting fellings and thinning, aiming at restoring protective and other useful properties 
of forests, biodiversity conservation, maintenance and formation of complex species, storey and age structure of 
stands. Reforestation felling is carried out in mature and over-mature multi-storey uneven-aged stands and stands 
of simple structure for the restoration of valuable tree species in forests where the main use fellings are not allowed. 
Regeneration fellings are not allowed in the mountain forests of the Ukrainian Carpathians. 

Transformation fellings (Ukr.: рубки переформування; Rom.: Tăieri grădinarite): complex fellings aimed at the 
gradual transformation of even-age pure stands into mixed multi-storey uneven-age ones with close-to-natural 
characteristics. They are carried out in all categories of forests and all age groups of stands, and combine the simul-
taneous felling of individual trees or their groups and the promotion of natural reforestation under the requirement 
of ensuring continuous forest existence.

Shelterwood fellings (Ukr.: поступові рубки; Rom.: Tăieri progresive): forest fellings leading to the establishment 

of a new generation of seedlings of a particular species or group of species without planting. This silvicultural sys-
tem is normally implemented in forests that are considered mature. The desired species are usually long-lived and 
their seedlings would naturally tend to start under partial shade. The shelterwood system gives enough light for the 
desired species to establish without giving enough light for the weeds that are adapted to full sun. Once the desired 
species is established, subsequent fellings give the new seedlings more light and the growing space is fully passed 
to the new generation. In shelterwood systems, new seedlings are established before the mature trees are fully (or 
mostly) removed. This gives the forester more control over the species that are regenerated, and is more forgiving if 
the first regeneration effort fails. All mature trees may be removed in two or more steps, creating a young, close-to-
even-aged forest, or a considerable number of reserves may be kept to provide a two-aged structure. Shelterwood 
systems may include stages of preparatory felling, establishment felling, and one or more overstorey removal (final) 
fellings.

Thinning (Ukr.: рубки догляду; Rom.: Rărituri): the selective removal of trees, primarily undertaken to improve 
the growth rate or stem form of the remaining trees. Overcrowded trees are under competitive stress from their 
neighbors. Such felling is made in an immature stand without full removal of the canopy. It is a treatment whereby 
the number of trees growing in a stand is reduced. Thinning consists of a series of successive felling operations 
for a number of times before the stand matures. The interval between two succession felling may be fixed but it is 
dependent on the time required for canopy closure. The thinning principles are applicable to pure and even-aged or 
nearly even-aged stands or even-aged groups of the trees in a stand. 

Thinning classification: light-admitting - age class I; brushing - age class II; pre-commercial - age classes III--IV; 
commercial - age classes V and up to 1 age class before maturation of the stand.

https://en.wikipedia.org/wiki/Silviculture
https://en.wikipedia.org/wiki/Silviculture
https://en.wikipedia.org/wiki/Shade_tolerance
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