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Taking into account the priority recreational function of the facility, it was assumed that 
the protection of natural and cultural resources should be treated in a special way in relation 
to the other accompanying functions. This results not only from legal regulations, but also 
from the expected increased anthropopression after the facility has been made available for 
use. The results elaborated on the basis of the description of the biocenotic tree assessment 
method [see: MAZOVIA Regional Studies 32, 2020] show the existing values and only to 
a small extent the potential values, which led to modification of the applied method. It is 
a known fact that some trees will lose value due to natural processes, such as complete wood 
decay or human activity in shaping the designer's target vision. Thus, trees that have the 
potential to thrive to increase their natural value were rated higher so that they would not 
be eliminated accidentally. The assessment was performed by landscape architects who were 
aware of the direction of the changes proposed in the project and were aware that in areas 
where recreational traffic will be concentrated the biocenotic value of trees and other natural 
elements will decrease. Trees of unique value should be preserved and tourist traffic should 
be limited. When assessing individual trees, their value was raised or lowered depending 
on their location in the park. Trees located in the edge zone of the tree stand – in the outer 
boundary (Fig. 2) or in the edges between different aggregations (Fig. 3) received additional 
points. Trees with exceptional values, such as trees with large raptor nests (Fig. 4), were rated 
the highest. Some trees were downgraded in biocenotic value due to their location in the 
intensive use zone, e.g. in the central part of the park next to a building or an entrance alley 
(Fig. 5). Analysing the position of trees in the park structure and other landscape values, 
areas were separated in terms of different value.

Fig. 2. Trees with increased biocenotic value located in the outer fringe of the park

Fig. 3. Trees with increased biocenotic value located in the inner fringe of the park
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In the “Vila Mîndîc” park it is not necessary to restore the biocenotic value to the de-
graded area, which is the main goal of all pro-ecological activities widely described in recent 
years, when these values are not only identified but also exposed. The trend of revitalization 
or renaturalization4 is becoming more and more widespread. Also in newly designed parks, 
enclaves valuable for flora and fauna are 
separated, but we very rarely deal with val-
ues unique on a national or even European 
scale, as undoubtedly the natural resources 
of the “Vila Mîndîc” park can be described. 

This park has high biocentic values 
mainly due to the surrounding vast cultiv-
ated fields devoid of large old trees (Fig. 6). 
During the valorisation, trees were also as-
sessed in terms of their health conditions 
and nature protection [Ozimkowska, Wojta-
towicz, Jancelewicz 2014]. The assessment 

4  See: Park on the islands in the Netherlands 2001–2008, Parc de Saint Jacques de la Lande, Ille-Vilaine, 
France 2007-2013, which won the top prize for wetlands in urban areas in 2012) [http://www.brueldel-
mar.fr/fr/project/22/parc-ecologique-de-saint-jacques].

Fig. 4. Trees with highest acquired biocenotic value located in the park. Old nest alternately 
occupied by raptors or ravens

Fig. 5. Trees with reduced biocenotic value due to their location in the intensive use zone in the 
central part of the park

Fig. 6. Location of the “Vila Mîndîc” park in the 
agricultural landscape
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was conducted by a three-person team, one of whom specialized in health assessment, the 
other assessed the tree in terms of its biocenotic and nature protection value. The tree was 
assessed taking into account its individual biological and acquired features, its connections 
with the immediate surroundings and its location in the park and position in relation to 
ecosystems outside the park. The third person coordinated and controlled the results, which 
was important in view of the large number of trees being evaluated simultaneously in three 
aspects. Valorisation was based on the research objective, which in this case was to determine 
the usefulness of the analysed trees for the flora and fauna of the site in a specific period of 
time, but its results have a reference to other aspects, such as conceptual land-use project.  
The biocenotic value determined at the inventory stage may be transformed after introdu-
cing changes in the surroundings of the examined tree. Often revalorization, modernization 
and even care treatments reduce the natural value of the object or its fragments instead of 
preserving and restoring it. Numerous comparative studies of natural resources of parks 
before and after their renovation show their impoverishment [Luniak, Węgrzynowicz 2019; 
Popko 2008]. In order to avoid the risk of transforming a valuable natural area into a typ-
ical landscape architecture object, where the main function is people's recreation, and other 
functions are defined as accompanying, the results of the assessment of both the biocenotic 
value of trees and their health condition were used. The assessments performed separately 
only after comparing in one table with reference to the location on the geodetic base and the 
design concept allowed for the final assessment; e.g. a rotten tree with high biocenotic value 
was qualified to be left when it was located in an area not accessible to people, while when it 
grew in a place of high penetration, it had to be cut down in the final evaluation.

Tree assessment method in “Vila Mîndîc” park

The tree stand inventory was performed from July 21 to 30 and from September 1 to 9, 
2014. The chamber works were completed on October 10, 2014. The results of the study are 
presented in graphic and descriptive form (in the table). If a measurement is not possible, 
only the name of the tree is given in the table. The dendrometric measurements performed 
in the scope of the basic inventory, which concerns the determination of the type and species 
of a tree, its height, trunk circumference and crown spread, were extended by the description 
of the tree health condition and its biocenotic value. The individual data were defined as 
follows:
	– Tree height with the Nikon Laser Forestry Pro altimeter
	– Trunk circumference with the measuring tape at a height of = 130 cm
	– Crown spread with the measuring tape.
	– The health condition of the tree was determined by a four-point scale and was marked 

with letters A–D, where:
A – fully developed form of a tree (trunk, crown), characteristic for the species. Vitality 
phase (ac-cording to Roloff) - FW0, FW1. No visible signs of disease or pathogens. Dead 
wood to 5%. 
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B – tree with visible defects within the trunk and the crown, with the possibility of their 
reconstruction. Vitality phase FW1, FW2. Dead wood to 25%.
C – visible minor surface defects on the trunk. Crown reduced or heavily thinned, with 
a possibility of partial reconstruction. Dead wood to 50%.
D – visible signs of disease and pathogens (primary and secondary). Large cavities in the 
trunk. Crown strongly reduced without the possibility of regeneration. Vitality phase 
FW3. Dead wood over 50%. A tree that is dying or dead.
Roloff Scale:
FW0 – exploration phase – intense development
FW1 – degeneration phase – weakened development 
FW2 – stagnation phase – no development
FW3 – resignation phase – dying out 

	– The biocenotic value and importance for nature conservation were determined using 
a five-point scale and were marked with Roman numerals I–V, where:
I – a tree growing in direct proximity to human settlements, busy pedestrian routes and 
in places intensively penetrated by people. It grows deep inside the tree stand and is 
one of the specimens of a large monoculture group. It does not stand out from its sur-
roundings in terms of size and structure. The crown is thinned. Lack of hollows and 
other places usable for shelter, rest, breeding and procreation of animals of considerable 
size. Species, especially if of foreign origin (e.g. ash-leaf maple), belongs to the expansive 
group, limiting the development of local fauna and flora. Low value in terms of benefits, 
especially food for many animal species.
II – a tree growing in close proximity to human habitats, pedestrian routes and places 
penetrated by people. It grows deep within the tree stand and is one of the specimens 
of the monoculture group. It does not stand out from its surroundings in terms of size 
and structure. The crown is thinned. Lack of hollows and other places surroundings for 
shelter, rest, breeding and procreation of animals of considerable size. Species, especially 
if of foreign origin (e.g. ash-leaf maple), belongs to the expansive group, limiting the 
development of local fauna and flora. Low value in terms of benefits, especially food for 
many animal species.
III – a tree grows on the sidelines of human settlements, pedestrian routes and in places 
rarely penetrated by people during the breeding and procreation period. It grows in 
the depth of a tree stand or in a small monoculture group. It does not stand out from its 
surroundings in terms of size and structure. Limited number of places usable for shelter, 
rest, breeding and procreation of animals of considerable size. A species does not have 
a significant impact on the development of local fauna and flora. Average value in terms 
of benefits, especially food for native animal species.
IV - the tree grows outside the zone of intensive penetration during the period of an-
imal breeding and procreation, and lush development of undergrowth and underbrush.  
It stands out from its surroundings in terms of size and structure. Large number of po-
tential places usable for shelter, rest, breeding and procreation of animals of considerable 
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size. Native or non-expansive species of foreign origin, enabling the development of 
native fauna and flora. Significant value in terms of benefits, especially food for many 
animal species.
V – the tree grows in a zone of year-round minimal human penetration, solitary or on the 
edge of the tree stand. It is a natural valuable component of the native plant collection.  
It stands out from its surroundings in terms of size and structure. The crown and trunk with 
hollows are favourable for building nests and other places of procreation, as well as shelter 
and rest for animals of considerable size. Very high value in terms of benefits, especially 
food for native animal species. The species belongs to the native, rare or protected flora.

General results of the assessment of the health condition and biocenotic value of trees in the 
“Vila Mîndîc” park in Moldova 

The study of the extended dendrological inventory and valorisation, the results of which 
are summarized in the table (Fig. 7)5, was carried out on 1400 individuals. The highest biocen-
otic value (V) was recorded for 181 trees, which represent 13 % of the resources. Among them, 
the most numerous group are ash trees, maples, willows and hornbeams. Comparing the trees 
of the highest biocenotic value with their health condition: only three trees were qualified to 
the highest health condition category marked with letter A, 56 trees were qualified to category 
B as trees with visible defects in the trunk and crown with the possibility of their reconstruc-
tion. 70 trees were assigned to category C, i.e. trees with minor surface defects on the trunk. 
The crown is reduced or strongly thinned, with the possibility of partial restoration. 53 trees 
were classified as decaying or dead in D category without the possibility of regeneration. 

5  Tomasz Wojtatowicz is the author of all the illustrations in the article (Figs. 7–10).

Fig. 7. An exemplary record card of assessment of health condition and biocenotic value of trees
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The research problem that arose did not result from the method of assessment, but from 
its proper interpretation. The method used is not problematic when performed by a person 
who does not analyse the results. Considered as an extended survey, the tree inventory is an 
appropriate tool leading to clearly defined conclusions, assuming that no change in land use 
is expected, but only its monitoring. At the moment when the results are being interpreted, 
the descriptive data itself and especially the numerical ones, cannot be automatically trans-
lated into design decisions regarding the change of land use. 

Use of pre-design analyses to clarify design guidelines

The biocenotic tree assessment method turned out to be highly useful in the development 
of the land use concept at “Vila Mîndîc”. It should be stated that it is not always necessary 
to assess the biocenotic value of trees. When the leading function is nature protection, e.g. in 
nature reserves or nation-al parks, usually the location of a tree has no significant influence 
on the assessment of its value, because it is inherently protected and does not require valor-
isation. The situation is similar when the designer does not take into account the biocenotic 
value of trees, but is guided only by the investor's needs, financial possibilities and modern 
design trends (aesthetic, compositional, functional, material, etc.). It can also happen that the 
designer has a general knowledge of the individual biocenotic value of a tree, but his goal is 
not the analysis of the consequences that will result from the implementation of the project. 
In these cases the nature protection is marginalized and the ethical problem of diminishing 
or destroying the value goes unnoticed. The biocenotic values after project implementation 
will be a matter of chance. Knowing the placement of important sites and biocenotic values, 
it is already possible at the assessment stage to estimate the gains and losses caused by the 
implementation of the main goal. In such a case, there is a better chance of protecting the nat-
ural values, as the value of each tree is assessed comprehensively, e.g. human safety is taken 
into account. In this way, information is obtained not only about the value of the tree from 
the recreational point of view, but also about the losses caused by the reduction of the natural 
value of the entire facility. Thus, design tools can compensate, to some extent, for the damage 
caused by intensive recreational use. The tree inventory, correlated with the assessment of 
their health and biocenotic value, as well as the presence of special natural and historical 
elements, was used to create a plan showing a simplified graphic layout of areas divided 
into three categories (Fig. 8). The scheme presents general guidelines for the revalorization 
project, taking into account both the effects of profound transformations, the immaterial and 
the material sphere. These include changes in land use, type of space, basic functions of the 
facility, nature, culture and exposition. All original material elements should be used for the 
new project, e.g. exits from the villa and magnificent trees (two Norway spruces and a black 
pine) and non-material elements related to the representative and recreational functions in 
the spirit of the Ohanovichs’ area, also acquired elements relating to the management func-
tions of the entire facility. Areas highlighted in red are those which development must ensure 
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the complete safety for people in the access zone. They are located at entry gates, entrances to 
permanently used buildings, along traffic routes and other places that will be used by people. 

The second category consists of areas of great importance for the life and development of 
flora and fauna. Black boxes indicate areas where sightseeing and recreation will be restric-
ted. Yellow indicates areas where, due to exceptional biocenotic values, no communication 
routes and places of permanent relaxation are envisaged.

This simplified plan was used to make further design decisions. In order to achieve the 
goal, a standard course of action adopted in the design of landscape architecture facilities 
was followed. As part of the pre-design activities, a series of analyses of the natural, func-
tional, compositional, and historical arrangement were carried out.

Identification of indisputable values translates into both opportunities and threats for the 
area. An opportunity is undoubtedly the possibility of emphasizing the uniqueness of the 
place, while a threat is the necessity of maintaining and integrating certain living or inanim-
ate elements, which do not always have a justification for their existence in a modern park. 
Incompetent adaptation may cause inconvenience for the user or even be perceived as a cari-
cature. It can also significantly impoverish nature. This happens in the case of transforming 
the vegetation, cutting down hollow trees, thinning compact shrubs, replacing native flora 
with exotic plants of little value for the ecosystem and replacing permeable surfaces with 
more comfortable paved ones. In order to avoid the above-mentioned threats in the concep-
tual design of the "Vila Mîndîc" park, the extended naturalistic research was supplemented 
by a library query.

Fig. 8. Placement scheme of areas with different intensity of recreational use  
taking into account biocenotic values
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It was shown that the facility had been used for many years contrary to its original func-
tion, thus many elements existing at the time of the creation of the garden by the owners 
who managed it before World War II were destroyed [Ozimkowska, Wojtatowicz 2016].  
The lack of plans and other documents, as well as iconographic sources, authorizes the con-
clusion that the damage is permanent – irreversible changes have occurred. In addition, these 
changes were intensified in periods when both the park and the buildings were not subject 
to care and maintenance. Assuming that the natural values deserve special protection when 
using the park for recreational purposes, areas of exceptional importance for plants and an-
imals were distinguished (Fig. 9).
	– Ecotone between park stand and arable land (1)
	– Ecotone between meadows and arable land (2)
	– Ecotone between park stand and water (3)
	– Fringe between park stand and park meadows (4)
	– Trees and their clusters (5)
	– Meadows and grasslands of high importance to animals (6)
	– Marshy areas (7)
	– Rushes (8)

Attempts were made to protect the marked areas, especially if they had trees of excep-
tional biocenotic value, against the future expansion of recreational forms. It was a big prob-
lem not at the moment of the qualification of a tree, which had high values, but during the 
design decisions. When a  tree grew in a  group with similar values, efforts were made to 
preserve the entire group, whereas dilemmas appeared when biocenotically valuable tree 
was found as a solitary in an area with average values from the nature and recreational point 
of view. In this case, the decision to set aside the tree and its surroundings as an area left to 
nature was contrary to the guidelines of recreational development. Such dilemmas are not 
faced by the designer of a  typical landscape architecture object, the main goal of which is 
to adapt the entire area to a recreational function. From this perspective, the analysis of the 
remaining components and some features of the landscape, after which it was possible to 
make design decisions more concrete, became useful. As a result, the conceptual design of the 
land-use development includes many forms of recreation and leisure activities away from the 
most valuable areas. In areas with limited human penetration, it will be possible to observe 
how the preservation and floristic enrichment of parts of the park affect not only animals and 
funguses, but also the occurring connections between various organisms6 [Wojtatowicz 1994].

6  E.g., a hollow created as a result of a broken branch and destructive activity of a fungus or carved out 
by a Eurasian nuthatch (Sitta europaea) will be occupied by another bird or insects.
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Fig. 9. Areas of exceptional importance for plants and animals
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Description of the project idea of "Vila Mîndîc" park development

The research showed that as a result of the succession process in the park many natural 
values appeared, which in the process of revalorization of the facility should be preserved 
as much as possible and used both from the point of view of recreational needs and pro-
tection of natural and cultural resources. For this reason, the concept provides elaboration 
of detailed designs for the areas of key importance in order to preserve the natural value 
of the entire site. Detailed implementation of individual solutions should take into account 
all biotopes, plant and animal communities important for preservation of specific values of 
the park. These solutions will cover the most valuable parts of tree stands, rushes, flower 
meadows, as well as animal migration corridors and areas of main surface water runoff after 
spring thaws and heavy rainfalls. The implementation of projects must be consistent with 
the entire concept of the assumption's revalorization, and above all, with maintaining the 
priority of the basic function, which is the recreation function in a historical facility. View-
ing and observation points for historical, natural and landscape objects and elements are an 
important part the concept. As far as possible, efforts were made to locate them in former 
viewpoints. A number of new vantage points were also designed with new valuable features 
worthy of observation, including overturned or dying trees of high biocenotic value, which 
in many cases are picturesque. The conceptual project for the revalorization of the area in-
cludes a romantic garden and a walking park. The main element of the spatial composition of 
the 19th century manorpark complex was a headland from the north, leading into the depths 
of the lake, from which viewing axes spread in various directions. These were: in the south-
ern direction along the lake, in the north-eastern direction towards the left branch of the lake 
and in the north-western direction towards the right branch of the lake as well as towards the 
Elizeum, i.e. the Ohanowichs’ Chapel. A distinctive element of the spatial layout is a horn-
beam avenue leading to the chapel, crowned with magnificent black walnut trees. 

On the conceptual project (Fig. 10), Roman numerals indicate: 
I.	 Bay with boats mooring piers
II.	 Grassy beach
III.	 Pond for dredging

Arabic numerals indicate:
1.	 Observatory with a gazebo, the main viewpoint of the establishment
2.	 Observation from the lake slope and the eastern tree stand near the pond
3.	 Crossing the watercourse overlooking the pond and the dam towards the slope
4.	 View from the water surface on the western slope of the pond
5.	 A banquet glade with a lake view and a tree stand on the scarps 
6.	 A lookout point with a view of the island and animal habitats 
7.	 A place of relaxation with the possibility of observing fields and rushes
8.	 Views from the scarp of the lake and agricultural areas
9.	 Views of the eastern shore of the lake and the marina
10.	 Views of the glades with fruit trees, stately black walnut trees and the chapel
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11.	 View of the historic house and the terrace by the pond
12.	 View from the terrace of the tree stand on the western side of the pond.

Sites requiring detailed projects due to natural conditions are indicated by letters:
A.	 Bird nesting sites and main habitat of pond turtles proposed for protection, with access 

prohibited
B.	 Animal migration route
C.	 Place of water runoff and animal migration
D.	 Tree stands of exceptional biocenotic value
E.	 Flower meadows of outstanding natural values
F.	 Wetlands of exceptional natural values

Due to reasons beyond the team's control, the work was not continued in the following 
years, resulting in no detailed design projects.

Fig. 10. Conceptual land development project
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General summary and conclusions 

The application of the biocenotic tree assessment method in the pre-design works in the 
"Vila Mîndîc" park had a great impact on the conclusions of the conceptual land-use devel-
opment project. Extending the inventory by valorisation of the trees from the point of view 
of their biocenotic usefulness allowed, on the one hand, to identify the most valuable sites in 
terms of nature, but on the other hand it revealed the conflicts between nature and culture. 
Thanks to the detailed identification of the biocenotic value of trees and their comparison 
with the health assessment and significance for nature protection, a landscape architect using 
such in-depth research has the opportunity to implement a project that meets the recreational 
needs of various user groups and preserves unique natural values that are often not compre-
hensively identified in contemporary facilities. As a result, some of the most attractive areas 
have been left to nature, and in other areas, after the project is implemented, e.g. in the imme-
diate vicinity of the villa, the flora and fauna will certainly become impoverished.

Research with the implementation of the biocenotic tree assessment method show that 
there are correlations between assessment of health condition and the assessments of the 
biocenotic value. The dependencies and correlations between these assessments seem in-
teresting enough to be a subject of a detailed scientific study in the field of the correlation 
between the results with the use of statistical methods. It was found that as the biocenotic 
value of a tree increases (e.g., hollow, sprouted), the human safety risk increases. Otherwise 
weak, dying trees have lower value than strong, healthy, abundantly flowering, fruiting trees 
with good nest camouflage. As trees age and grow in size, it is found that in general their 
biocenotic, dendrological, ecological, nature protection, historical, recreational and even aes-
thetic value increases. Many other bindings were noted during the pre-study phase, but not 
their scope of consideration. Without extended nature research, the designer is not able to 
predict the negative effects of his actions. It seems that application of the biocenotic tree 
assessment method, although it is time-consuming and requires the use of design decisions 
at the analysis stage, leads to optimal use of the site. Taking into account the methodological 
assumptions, the valorisation of trees in "Vila Mîndîc" park fully met the requirements of the 
extended dendrological analysis, although it showed the complexity of problems associated 
with its results. The conducted research is a kind of a case study. A similar analysis completed 
by the project could be the subject of further research.
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Zastosowanie metody biocenotycznej oceny drzew w parku „Willa Mindic” (Mołdawia)  
na potrzeby wykonania projektu koncepcyjnego zagospodarowania terenu  
– studium przypadku

STRESZCZENIE

W artykule przedstawiono zastosowanie metody oceny biocenotycznej drzew w parku „Willa Min-
dic” (Mołdawia). Przeprowadzając inwentaryzację uwzględniano wstępne decyzje projektowe, które 
także miały wpływ na określenie wartości drzew. Rozszerzając waloryzację roślin o badanie stanu zdro-
wotnego, w tym bezpieczeństwa dla ludzi, uzyskano wyniki, które służyły do wykonania projektu. Wy-
typowano miejsca, które bez względu na warunki muszą zapewnić bezpieczne przebywanie, fragmenty 
terenu, na których zwiedzanie parku jest ograniczone oraz te, na których ze względu na wysokie warto-
ści biocenotyczne, w tym ochronę miejsc lęgu i rozrodu zwierząt, nie przewiduje się ciągów komunika-
cyjnych i miejsc wypoczynkowych. Na podstawie badań wskazano obszary o wyjątkowym znaczeniu 
dla zwierząt oraz wykonano projekt koncepcyjny zagospodarowania terenu uwzględniający potrzeby 
wypoczynkowe ludzi.

Słowa kluczowe: architektura krajobrazu, dendrologia, wartości biocenotyczne drzew,  
powiązania przyrodnicze
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