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Abstract       Forest typology emerged from practical needs to demarcate 
uniform forest areas where the same type of work needs to be applied. In the 
first part of the paper an analysis of the evolutionary emergence of the three 
types has been made: forests, sites and ecosystems. All typologies took into 
account the definition of the forest as a system (ecosystem) consisting of two 
interacting subsystems (biocenosis and biotope, or site), but to define the 
types each typology gave more importance to one criterion or another. It was 
finally the ecosystems’ typology largely responsible for the definition of forest 
as a complex community life and the type definition (model) in accordance 
with systems theory. In this respect it was done a research regarding the 
framing of the forests in the Lunca Muresului Natural Park after the three 
types. The framing into forest types and site types was done after forest 
arrangement works and ecosystem types framing was done in the present 
paper. According to the methodology, the framing into types of ecosystems is 
based on the types of forest and site types previously set on different criteria, 
which complicates the framing into types of ecosystems. It is also mentioned 
that the framing into ecosystem types succeeded in a relatively low 
percentage (6.5% of the park area) and because there have been created two 
new types of forest totaling 32.3% of the park area, having no correspondent 
in the current systematic. Therefore further research is required in order to fit 
the entire forest area in ecosystem types.   
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Both definition and forest typologies had, as a 

scientific basis, systems’ theory. Systems’ theory is a 

general method of investigation in science and it is 

often considered the greatest discovery of the twentieth 

century. It was developed in 1945 by Ludwig von 

Bertalanffy (1). Although the forest typology occurred 

before this theory, it respects the principles and the 

concept of systems’ theory. The system is defined as a 

unit of interacting elements.  

System features: 

- Each element of a system can be seen in turn 

as a separate system with clearly defined functions; 

- The interactions between system elements 

(energy, information) give new properties that  

constituent parts (2,3) do not have them separately; 

Knowing a system is performed as follows: 

- the structure of the system is analyzed, 

describing the parts; 

- the properties of the system and the processes 

occurring into the system are studied; 

- relationships between measurements that 

characterize the structure and system functions are 

established (4). 

The forest was defined as a system consisting of 

biocenosis (living part) and biotope or site (physical 

environment, inorganic component). Integrator higher 

level that brings together living  creatures communities 

(biocenosis) with their environment (the site) is called 

biocenosis or ecosystem (7). The systems may not be 

known absolutely. There has to be known the essential 

features of the systems. In this respect, in order to 

characterize them, types or models were developed (3). 

The model (type) shows common and distinct features 

which are structural and functional. So, there emerged 

the forest typologies. All typologies have taken into 

account the definition of the forest as a system 

consisting of two subsystems (biocenosis and biotope). 

Forest typologies have emerged from practical needs to 

define uniform forest areas in which to apply the same 

types of works. The first classification has been made 

for forest types, the crop having the larding role and 

giving wood products the trees being the most 

important manufacturers of biomass (90-95%). But in 

northern countries with uniform forests standing 

extreme conditions, the framing into forest types took 

into account site conditions (living soil-cover, soil). In 

Central Europe, where forests were replaced by spruce 
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and pine plantations (so there were no fundamental 

natural forests), was applied the German system, by 

which the leading role in determining the type of 

woods had the site conditions. And finally, an 

unsolvable problem, was the land afforestation where it 

was not possible to establish a forest type in the 

absence of the crop 

This is how site typology appeared. But the site was 

treated as a system and site types have been established 

based on its characteristic elements. Meanwhile it 

evolved the notion of structure. Initially defined as a 

spatial arrangement of the components, the structure is 

designed as all laws present in a given system, which 

determines its shape and behavior. (4) This has created 

the typology of ecosystems, where the site has greater 

autonomy and constancy than biocenosis and that is 

based on the existence of a main process of production, 

processing and decomposition of organic matter. 

In our country, the main typology works have been 

divided into: 

- forest typology (1958) 

- sites typology (1977) 

- ecosystems typology (1990) 

 

Method and Material 
 

The research includes Lunca Muresului Natural Park 

forests with a total area of 6209.38 ha. 

In determining the type of forest, the following were 

taken into account: 

- Crop composition, productivity, quality and 

appearance of trees; 

- The composition of the other floors of 

vegetation; 

- Complex site conditions (climate, soil and 

hydrology); 

- Relations between phytocenosis and 

environment; 

- Trends of succession. 

There were also identified two new types of forests. 

Site types were established according to current 

regulations, taking into account the ecological specific, 

fitness phytocenotic and productive potential of the 

resorts. Ecosystem type is a qualitative and quantitative 

classification unit: 

- The existence of a main process of 

production, processing and decomposition of organic 

matter, whose result is the humus; 

- Using some mixed criteria of biocenosis and 

biotope. 

The ecosystem type should highlight the states of 

biocenosis that can be expressed by indices (biomass 

synthesis, breakdown dead-mass, mineralization and 

humification). Separate ecosystem type in the group of 

humification covers all ecosystems of the same species 

or combination of woods, the same type of humus, 

ionic regime and soil moisture regime. Forest and site 

types were taken from management plans and framing 

into types of ecosystems was made based on the types 

of forest and sites in Annex 1. 

The correspondence between the types of ecosystem, 

types of forest and site types in the work  types of 

forest ecosystems in Romania. (7) 

 

Results and Discussions 

 
In the area of forest of Lunca Muresului Natural Park 

having 6209.38 ha were identified 27 forest types 

(Table 1). The big number of forest types shows high 

biodiversity inside the park area.

 

Table 1 

Evidence of forest types and site types of the territory 

  Moldovan O.S.Iuliu and O.s. Timisoara included in Lunca MuresuluiNatural Park 

Site 

Type 

Forest type Production unit TOTAL 

Cod  Name (romanian) I II III IV V ha % 

9.6.2.2 622.4 Stejareto-sleau de 

depresiune (i) 

178,40 -  261,19  439,59 7,0 

9.6.4.2 623.1 Sleau de silvostepa cu 

stejar pedunculat 

101,70 -  48,40 59,77 209,87 3,4 

9.6.2.3 623.2 Sleau de silvostepa cu 

stejar pedunculat de 

productivitate mijlocie 

(m) 

343,20 - 64,21   407,41 6,6 

9.6.4.1 - - 378,16 94,40 614,57 1087,13 18,6 

9.6.1.4 633.1 Sleau de lunca din 

silvostepa si stepa de 

productivitate superioara 

(s) 

- - 152,19  98,77 250,96 4,1 

9.6.1.4 633.2 Sleao-plopis de lunca din 

silvostepa si stepa din 

sudul tarii (s) 

264,90 20,00 38,40 367,09 48,37 738,76 12,9 

9.6.1.3 633.3 Sleao-plopis de lunca din 

silvostepa si stepa de 

- - 14,20 423,73  437,93 7,1 
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productivitate mijlocie 

(m) 

9.6.1.4 911.1 Zavoi de plop alb de 

productivitate superioara 

(s) 

- 46,20 29,20 10,70  86,10 1,4 

9.6.1.3 911.2 Zavoi de plop alb de 

productivitate mijlocie 

(m) 

- -  72,49  72,49 1,2 

9.6.1.3 931.2 Zavoi amestecat de plop 

alb si plop negru de 

productivitate mijlocie 

(m) 

- -   101,69  1,6 

9.6.2.2 951.6 Zavoi de salcie de 

productivitate inferioara 

pe locuri joase in lunca (i) 

3,60 -  3,40  101,69 0,1 

9.6.1.4 961.1 Zavoi normal de plop si 

salcie (s) 

77,30 91,50 64,50  50,31 283,61 4,6 

9.6.2.3 961.2 Zavoi  de plop si salcie 

(m) 

31,50 2,70  41,60  75,80 1,2 

9.6.2.4 043.2 Frasinet de depresiune din 

silvostepa (s) 

13,80 173,90   3,30 191,00 3,1 

9.6.2.2 043.3 Frasinet de depresiune din 

silvostepa de 

productivitate inferioara 

(i) 

- - 69,22  10,90 80,12 1,3 

9.6.1.4  

044.1 

Frasinet de lunca de 

productivitate superioara 

(s) 

60,34 468,90 224,77 43,10 46,55 843,66 14,1 

9.6.2.4 6,10 -    6,10 0,1 

9.6.4.2 41,90 -   49,83 91,73 1,5 

9.6.1.3 044.2 Frasinet de lunca de 

productivitate mijlocie 

(m) 

- - 28,00  71,57 99,57 1,6 

9.6.2.3 044.2 - 14,60 25,20   39,80 0,1 

9.6.4.1 044.2 - - 14,50 34,90 262,46 311,86 5,0 

Total O.S. Iuliu Moldovan 1122,74 817,80 1102,55 1401,00 1418.09 5862.18 
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Table 2 

Evidence of forest types and site types of the territory 

O.S. Timisoara included in Lunca Muresului Natural Park 
Nr. 

Crt. 

Site type Forest type Area % 

cod Diagnosis (romanian) 

1 9.6.4.2 041.1 Frăsinet de luncă(s) 66,9 1,0 

2 9.6.4.1 041.2 Frăsinet de hasmac de productivitate mijlocie (m) 10,1 0,1 

3 9.5.4.0 623.1 Șleau de silvostepă cu stejar pedunculat (S) 46,8 0,1 

4 9.6.4.2 632.1 Stejăreto-șleau de luncă(s) 89,0 1,4 

5 9.6.4.2 632.3 Șleau-plopiș de luncă din regiunea de câmpie (s) 8,1 0,1 

6 6.1.4.1 632.4 Stejăreto-șleau de luncă de productivitate mijlocie(m) 77,6 1,2 

7 6.1.4.1 632.5 Șleau de luncă din regiunea de câmpie de productivitate 

mijlocie(m) 

48,7 0,1 

 347,2 100 

 
At the last management plan were identified and 

described two new types of forest which do not appear 

in the present regulations, namely: 

- 623.2- bluntly steppe with pedunculate oak 

middle productivity (m) - the 1494.5 ha 

- 633.3 - bluntly poplar-grove from the 

silvosteppe and steppe of middle productivity (m) - 

437.9 ha 

This framing was done after setting Lunca Muresului 

Natural Park, taking into account all the elements of 

biocenosis and biotope. The two new types formed 

represent 32.3% of the total forest surface  of the 

reservation. The second type that is spreading – 044.1 

– European ash of higher productivity occupying 

15.7% of the surface, followed by 633.2 - bluntly 

poplar-grove from the silvosteppe and steppe from 

south with 12.9% from the area. Note that a number of 
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21 forest types total, just 29.2 ha or 0.5% of the forests 

of the reserve, which reflects a high biodiversity.  

Identified forest sites are almost all silvosteppe sites 

(98%). On an area of 126.3 ha, there is a kind of hilly 

site surface which was included in the reserve probably 

on administrative criteria. In total, there were identified 

nine types of sites. 

Framing result into ecosystem types is presented in 

Table 3. 

Table 3 

 

Ecosystems types evidence 

Ecosystem type 

(romanian) 

Ecosystem type code Forest type (cod) Site type (cod) Area (ha) 

Frăsineto-(ulmeto)- 

stejăret de 

pedunculat cu rubus 

caesius-galium 

aparine 

6517 623.1 9.6.4.2. 209,87 

Zăvoi de plop alb cu 

Rubus caesius-

Galium aparine 

9617 911.1 9.6.1.4. 86,10 

Zăvoi de plop alb și 

negru cu Rubus 

caesius-Galium 

aparine 

9517 931.2 9.6.1.3. 101,69 

Zăvoi de salcie cu 

Polygonum-Lycopus 

9818 951.6 9.6.2.2. 7,0 

Frăsinet cu Rubus 

Aegopodium 

0117 041.1 9.6.4.2 1,0 

TOTAL - - - 404,66 

 

 
The most common type of ecosystem is “Frăsinet- 

(ulmetu) - pedunculate oak of the Rubus caesius-

Galium aparine "which occupies 209.87 hectares, or 

3.4% of the area occupied by the reserve forest, 

followed by, Zăvoi black and white poplar caesius-

Galium aparine Rubus "(101.69 ha) and white poplar,, 

Zăvoi caesius-Galium aparine Rubus" (86.10 ha). The 

two types (Thrush) occupy another 3% of the forests. It 

was possible the classification into ecosystems types of 

an area of 404.66 ha, meaning 6.5% of the reserve. 

This shows that the research must continue in order to 

classify the whole area of the forests in the park. It has 

to be mentioned that this low percentage of classifying 

into ecosystems types was recorded only in this reserve 

of steppe, in the forests of production in other 

fitoclimatic floors the framing percentage is 60-90% of 

the areas analyzed by us. The low percentage of 

classification is due to the fact that there were 

introduced two new types of forests that have no 

correspondent in the current systematic and total 32.3% 

of the reserve area. It is an important task for the future 

to make further investigations on the processes that 

occur in the main types, to determine how they affect 

forest productivity and other functions. It is still 

necessary that management measures to differentiate 

more on types, through simultaneous experimental 

works (7). The typology of ecosystems must be 

introduced as quickly as possible in forest setting 

because it responds to the highest degree to the current 

concerns of our forestry in accordance with the current 

trend to promote ecological forestry equally geared 

towards the production of wood, towards the protection 

of the environment and maintaining biodiversity. 

 

Conclusions 

 
Practical needs to delimitate uniform forest areas in 

which to apply the same types of work led to the 

typology of forests. Although the definition of forest 

type, the forest concept was taken into account as a 

living complex community consisting of biocenosis 

and site, forest typology has not fully answered to 

practical needs. The typology of forests as it was 

thought, refers to the fundamental natural forests and it 

could not be applied to substituted or derivatives 

forests. There was also the issue of afforestation of 

areas where there were no forests and as such, these 

bare areas could not be classified into forest types 

according to the established principles. Also, according 

to these principles delimitation criterion of forest type 

was the crop, some site conditions with high 

importance became secondary criteria. Thus, it 

appeared sites typology, that answers these needs and 

in the case of empty lands it provides a site mapping to 

recommend the afforestation species. Forest site was 

designed as a system without thinking about an 

interaction in time between the biocenosis and biotope.  
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This was accomplished by ecosystems typology which 

allowed the possibility of incorporation of the two 

types. Thus, the forest structure was no longer regarded 

as a spatial arrangement of the components of the 

system (forest), but as all laws present in the system 

that determines shapes and its behavior. However, the 

different evolution of forest types and site types made 

it difficult to create a unified model that includes both 

types. However, the model was created. In the case of 

Lunca Muresului Natural Park forests were identified 5 

types of ecosystems, totaling an area of 405 ha (6.5% 

of the reserve), which requires further research as to 

bring the whole area in ecosystem types. 
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