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Abstract       Due to the close relationship between the climate and the major 
ecological types of plants and the vegetative crust they form, their spread 
allows areas determination and delimitation on which the bioclimate type to 
which they are adapted is manifested. 
On this basis, the spread of bioclimate types in Romania is presented.   
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There is an extended scientific literature 

concerning not only plant species relations with the 

ecological factors of the forest habitat (forest site), but 

also their dispersion in the geographical space and their 

relationships with environmental conditions ( first of 

all the climate, the landform, rock and soil).  

Referring to Romania, we can cite of the 

latest works concerning grass flora (Beldie, Chiriță 

1967), wood flora (Negulescu, Săvulescu 1965,  

Stănescu et. al. 1997, Șofletea, Curtu 2001, Doniță et. 

al. 2004, Nețoiu, Vișoiu 2008) or concerning the entire 

forest flora (Beldie, 1977). 

It is interesting to analyze the extent to 

which this large amount of data was and it can be 

capitalized in order to know the ecological potential of 

habitats and some geographical phenomena, especially 

climate. 
 

Materials and Methods 

 
This paper is based on knowledge synthesis concerning 

the bioclimate types in Europe (Walter et al. 1975) 

adapting on bioclimate types on areas of Romania 

established by phyto-indicators. 

 

The used methods are: 

-methods and criteria of forest sites; 

-methods and criteria of phytocenosis; 

-methods and criteria of habitats and phytocenosis 

combined. 

 
Results and Discussions 

 
Trees, stands, grass layer as ecological indicators of 

forest habitats reliability 

Each forest habitat has a specific ecological, 

namely a certain regime complex of ecological factors 

(light, heat, air and soil ions) (Chiriță et. al. 1977).  

This complex represents the productive 

potential of the habitat, ie its reliability. Based on this 

potential, it forms a phytocenosis inside and, on that 

basis, a biocenosis with a certain biomass ans 

necromass productivity.  

In the case of forest phytocenosis, the 

productivity is mostly formed by the stand, namely by 

the tree species populations that they build. This 

productivity is mostly determined by the regimes 

complex of the ecological factors which caracterize the 

habitat. Consequently, the productivity of tree 

population or populations that grow in the habitat, 

respectively their production class, may be regarded as 

this ecological complex of the habitat and as an 

indicator of its reliability. In caracterizing the types of 

forest resorts (Chiriță et. al. 1977) the ecological resort 

potential has been established just on the basis of stand 

productivity, but also taking into account the ecological 

indications of herbaceous layer types.  

It must be outlined that, in the same habitat, 

trees populations of different species can have different 

productivities because every species exploits the 

ecological complex according to adjustments the 

species has got.  For example, in the same habitat, in a 

stand of fir and beech, the fir can have a high 

productivity (class II production) while the beech has 

an average productivity (class III production). The 

habitat reliability will be higher for the fir and average 

for the beech. 

Compared to the ecological indication given 

by the type of herbaceous layer (Beldie, Chirita 1967) 

which may extend over two or even three classes of 

production, the indication given by the stand is more 

accurate, being within a single class production.  

It should be taken into account that only 

unalterated stands indicate corectly the habitat 

reliability. Because in the cultivated forest there are 

many underproductive stands due to organic 

interventions, their productivity does not reflect 

corectly the ecological potential of the habitat. In this 

case, herbaceous layer indications may be used, but 

only if the soil has not changed significantly. 
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Trees, shrubs, grasses, vegetative crust as 

geographical indicators of climate 

Around the world there are many types of 

dry plants with special adaptations to the hydrotermic 

regime of the atmosphere, namely to a certain type of 

climate. These morphological and physiological 

adaptations have been made for the majority of plant 

species and they are bound to the substrate and are, 

therefore, highly dependent on the climate in which 

they can grow. So are trees, equatorial shrubs with 

evergreen leaves, tropical ones with falling leaves 

during cold and dry season, subtropical shrubs with 

persistent leaves, nemoral shrubs with falling leaves in 

the frosty season, boreal shrubs with needle-shaped 

persistent or falling leaves. So are steppe and desert 

shrubs, tundra and silvotundra shrubs. Such are 

savanna, steppe and tundra grasses. 

 The spreading in the geographical area of 

the ecological types of plants like also the vegetative 

crust they build is primarily conditioned by the climate 

to which they are adapted. Their presence in a territory 

indicates the existence of a certain climate that may be 

called  bioclimate. Because the climate is caracterized 

by collected data in weather stations and not on the 

surface, determining the geographical area on which a 

type of climate manifests can not be done only on the 

basis of correlative geographical phenomena. They can 

be landforms, soils, vegetative crust. But in the case of 

relief, types of climate change only with altitude and in 

the case of soils, not only the influence of climate is 

manifested, but also the podogenetical rock and their 

age. The vegetative crust is the most corresponding 

ecological indicator to delimit the territories where a 

type of climate is manifested.  

 In Romania, climate maps were developed 

by correlating the spread of landforms (Stoienescu 

1960 Bogdan et al 1977) or the spread of soil types 

(Flora et. Al. 1968). But it was an attempt to delimit 

the climate provinces set on Koppen clues using 

geobotanic data  (Cernescu 1934). But at that time it 

was not yet established zonal vegetation units in 

Romania on the basis spread of which they can be 

delimited apart and the spread of the four types of 

climates sense. Koppen used by N. Cernescu: BS - arid 

climate Cf - temperate climate, Df - boreal climate, ET 

- arctic climate. A new classification of climates, based 

on hydrothermal regimes highlighted by 

climadiagrames, has established the existence of nine 

types of climates in the world that are highly correlated 

with the major vegetation types: I Equatorial, II 

Tropical, III Subtropical desert, IV Subtropical with 

winter rains, V warm temperate, VI typically 

temperate, VII arid temperate, Boreal VIII, IX Arctic. 

There are transitional types (IV-V, V-VI, VI-VII, etc.). 

The spreading map of these types of climate, based on 

the spread of major types of vegetative crust, has been 

published (Walter, Breckle 1976). Europe is shown in 

Figure 1. 

Given the ecological types of trees, shrubs, 

grasses, vegetative crust which they build, we can 

distinguish in Romania the existence of the following 

bioclimate types: 

 

In the mountain territories and hills 

IX Arctic bioclimate of the alpin altitudinal 

plant belt, indicated by phytocenosis with dwarf shrubs 

and short alpine grasses (average annual temperatures 

of 0-2° C and precipitations of ≈ 1400 mm). 

IX-VIII Sub arctic bioclimate of the sub 

alpin altitudinal plant belt indicated by shrubs and trees 

with evergreen leaves, juniper, spruce (annual average 

temperatures of 0-2°C, precipitations of 1300-1400 

mm). 

VIII Boreal bioclimate of the boreal 

altitudinal plant belt, indicated by spruce forests ( 

annual average temperatures of 2-4°C and 

precipitations of 900-1300 mm). 

VI Cold temperate bioclimate of nemoral 

altitudinal plant belt  

- Superior, indicated by beech and beech 

forests mixed with conifers (annual average 

temperatures of 4-7°C, precipitations of 800-1300 

mm).  

- Inferior, indicated by holm mixed with 

holm forests  (annual average temperatures of 7-9°C 

and precipitations of 600-800 mm). 

VI-IV Submediteranean bioclimate of the 

submediteranean altitudinal plant belt indicated by 

silver oak forests (Dobrogea) (annual average 

temperatures of 11°C and precipitations of 500 mm).  

 

In plain territories 

VI Warm temperate bioclimate of nemoral 

altitudinal plant belt: 

- Northern and Eastern indicated by oak 

forests (annual average temperature of 8-9°C and 

precipitations of 600-700 mm). 

- Southern and western indicated by cerris 

forests (annual average temperatures of 10-11°C and 

precipitations of 550-750 mm). 

VI-VII Temperate sub arid climate of 

silvosteppe area. 

- Northern, indicated by English oak, 

xerophile bushes, steppe grasses (annual average 

temperatures of 8-9°C and precipitations of 450-550 

mm) 

- Southern, indicated by fluffy silver oak, 

xerophile bushes, steppe grasses (annual average 

temperatures of 10-11°C and precipitations of 450-550 

mm). 

VII Temperate arid bioclimate of 

silvosteppe area indicated by shrubs and xerophile 

grasses (annual average temperatures of 11-12°C and 

precipitations of 400-500 mm). 

Delta bioclimate indicated by hydrophilic 

vegetation and willow phytocenosis (annual average 
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temperatures of 11-12°C and precipitations under 400 

mm). 

Temperature and precipitation values that 

have characterized bioclimats are approximate because 

they have a quite large variability in the local area. 

A special case in found in the Plain of 

Ardeal, where on a tipically temperate climate (VI). 

indicated by oak and holm forests there are 

temperate arid climate islands (VII) indicated by steppe 

phytocenosis.  

This is due to the substrate nature and 

landform. Figure 2 shows the spread map of 

bioclimates on Romania territory, on the base of trees, 

shrubs, grasses from the major ecological types spread, 

but also the spread of vegetative crust which they form.
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Fig.1 The bioclimate types in Europe 

(after Walter et al., 1975) 
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Fig.2 The bioclimate types in Romania established by phyto-indicators 
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Conclusion  
 

In Romania, due to the existence of 

Carpathians in the centre of the country and due to 

their orientation, the penetration of continental, dry 

airflows to the west is prevented, wet subcontinental 

airflows to the east, submediteranean warm dry 

airflows to the centre of the country. Because of this, 

many regional variants of the climate types are formed, 

having certain thermic and hydric features indicated by 

different plant species.  

There is a first attempt to highlight these 

regional climate variants (Doniţă et. Al. 1980). It 

should be specified and developped by new data.  
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