Basic criteria and indicators for the FCS assessment of the forest habitats

	General information on the forest habitat in the assessed area

	Area

(Habitat size)


	· Current habitat size in the assessed area

· Potential habitat size (based on the forest site maps after transformation of the site units to habitat units)

	FCS assessment of the forest habitat

	
	Criteria (FCS)
	Indicators (FCS)

	a) 
	Typical species of the habitat


	· Tree layer species composition (degree of approximation to the model and invasive species presence)
· Herbal species and shrubs

	b) 
	Structure of the habitat


	· Age structure (developmental stages and growth stages);

· Natural regeneration

· Spatial structure (vertical, horizontal, structural mozaic)

· Thick and especialy valuable trees 
· Thick deadwood

	c) 
	Negative effects
	· Negative factors 

· Health status (as a consequence of the negative factors effects)

· Wider spatial circumstances


Criteria, indicators, sub-indicators
Criterion
The criterion expresses a basic principle, unit or feature of the ecosystem.

Indicator
Each criterion is assessed by means of qualitative or quantitative indicators, which should be measurable or monitorable and satisfactory express the status of the criterion (to what extent the criterion is met).

Total FCS is then obtained from the statuses of particular criteria and indicators through a special methodology (Concept of Assessment by Numerical Quantifiers).

Sub-indicator
Number of the indicators that can enter calculation by weighted average is restricted. Therefore more complicated indicators are divided to the sub-indicators. The sub-indicators are linked by operators AND or OR. If the sub-indicators are classified to 2 different statuses, as the final indicator status is considered the worse one (e.g. sub-indicators statuses are A and C, so final indicator status is C).

tree species composition (Degree of approximation to the model)
Tree species composition

Tree species that occur naturally in the habitat are listed in a descending order. If habitat is a very variable one, they are grouped according to the altitudinal vegetation zones. Characteristic tree species of the habitat are designed bold and especially valuable trees from biodiversity point of view are underlined.

Degree of approximation to the model

Model of natural tree species compostion contains the intervals of natural composition for particular forest site type units and forest regions. Degree of approximation to the model is obtained by the so-called “approximation method” (i.e. definition of degree of approximation of actual (current) tree species composition to the potential natural composition, which is stated in the models for particular typological units). The approximation percentage is then a basic entry for definition of the current tree species composition suitability.
The tree species composition comparison is possible to be carried out by the methodology: Processing data on forest habitats for purpose of designation of NATURA 2000 sites (Schwarz M., Rizman I., Schmidt J., Dražil T., Polák P., 2003; http://www.sopsr.sk/natura/doc/metodiky/spracovanie_dat.doc ). The same procedure was used also for evaluation of the forest habitats status in Slovakia – part: tree species composition assessment.

Special emphasis is put on the invasive tree species presence – this causes reclassification of the assessed area to a lower category (more precise specification is given in the tables for particular habitats).

Herbal species and shrubs
Herbal species and shrubs that occur in the assessed plot are listed. Each habitat disposes of some natural diagnostic (differential) species. Due to a big amount of typical habitat species the assessment is focused on presence of invasive and expansive species that more or less prove an unfavourable status of the habitat from the species composition point of view.

If the Tansley scale is converted to percents, the central values of intervals, e.g. 0.5 %, 25 % and 75 % are used.

Significant representation (coverage) deviations from natural herbal species and shrubs composition (at the forest type level) impacted with a change of the ecological factor will be considered and percentage ratio of the invasive and expansive species within the total species representation will be defined. Presence of the species within the natural variability is not considered as expansion.

Invasive species are the allochthonous taxa, archeophytes and neophytes, which occur in the anthropogenous stands as well as seminatural and natural communities, where they force out the natural species and act invasively (Cvachová A., Gojdičová E., Karasová E.; 2002, see Annex 1).

Invasive species in the forest habitats are e.g. Heracleum sp., Fallopia sp., Impatiens sp. and Solidago sp. 

Expansive species are the authochthonous taxa that spread markedly at the expense of other species (expansive action) (Cvachová A., Gojdičová E., Karasová E.; 2002; see Annex 8).

For particular habitats the coverage (in %) and list of invasive and expansive taxa will be given. For particular invasive and expansive species groups for particular habitats the short list that will be stepwisely extended will be given. If a group is not relevant for a habitat, the row will be empty; if only knowledge on species is missing, the text in the row is „not known“. 

If there is no short list, the species from Annex 1 (invasive species) and Annex 8 (expansive species) from the List of allochthonous, invasive and expansive vascular plants of Slovakia (Cvachová A., Gojdičová E., Karasová E.; 2002) (the lists are enclosed to this text as well).
Age structure

Age structure is expressed by representation of particular growth stages of an even-aged forest, developmental stages of an uneven-aged forest or particular age or canopy layers of the selection (uneven-aged) forest.

Developmental stages are differently long lasting parts of life of a natural forest, which are characterized by a specific rate between originating and dying out generation and dynamics of development of particular generations.

Growth stages are differently long lasting parts of life of an even-aged forest, which are characterized by average height or central diameter of the forest as well as special ecological, plantation or production characteristics. Number of the growth stages is too high for purpose of FCS assessment, therefore the aggregated growth stages are used in this case.

Developmental stages

Only the developmental stages for primeval and natural forests will be assessed (FCS A and B). As a primeval forest we consider a forest developed exclusively without any human interference. Natural forest is of a primeval forest appearance without evident human interference, however - selective harvesting in the past is admitted. Semi-natural forest is of a natural species composition, but of changed spatial structure owing to a human interference.
Three basic developmental stages according to Korpeľ (1989) – grow-up phase, optimum phase and decay phase are differentiated.

In a grow-up phase young generation trees prevail. The bottom and central tree stories are dense and very vital, the upper tree storey features slight mortality, average number of vital trees and average wood stock.

In an optimum phase maximal wood stock is reached and growth stagnation occurs. The forest height structure is strongly averaged and stratification disappeAGS. The forest becomes of a horizontally engaged even-aged management forest appearance. The trees of the last thickness classes strongly prevail.

In a decay phase wood stock rapidly decreases and is discontinuitly distributed. Clumps up to groups of trees are alternated with the blank spaces or upcoming regeneration. 

Growth stages

Only the growth stages with a tree composition that allows definition of the forest as a particular habitat are included into the assessment. The growth stage has to cover min. 10% of the stand. The total crop density of all stories within the stage must not decrease under 0.7. Minimal size of the stand to be classified as one growth stage is 0.30 ha.

 Agregated growth stages (AGS)

	Not assessed
	Clear-felled area



	1.
	Seedlings represent a growth stage originated by natural regeneration not yet established.
Plantation is a growth stage consisting of trees of artificial regeneration ranged with the central growth height up to 0.5 m.

Grown-up plantation is a growth stage consisting of trees of artificial regeneration ranged with the central growth height 0.51 m – 1.0 m.

Younger Regrowth is a growth stage originated by natural regeneration ranged with the central growth height up to 0.5 m.

Older Regrowth is a growth stage originated by natural regeneration ranged with the central growth height 0.51 m – 1.0 m.

	2.
	Thicket is a growth stage ranged with the central growth height above 1.0 m and central thickness (ds) up to 5 cm.

	3.
	Thin poletimber stand is a growth stage ranged with the central thickness (ds) 6 – 12 cm.

Poletimber stand is a growth stage ranged with the central thickness (ds) 13 – 19 cm.

	4.
	Thin sawlog stand is a growth stage ranged with the central thickness (ds) 20 – 27 cm. Moderate sawlog stand is a growth stage ranged with the central thickness (ds) 28 – 35 cm.

	5.
	Thick sawlog stand is a growth stage ranged with the central thickness (ds) 36 – 43 cm. Very thick sawlog stand is a growth stage ranged with the central thickness (ds) up to 44 cm.


Natural regeneration

Natural regeneration includes saplings, self-seedings up to 50 cm and seedling stands up to 1 m as well as the root suckers in the specific habitats (alderwoods). In the assessed area the areal coverage and distribution homogenity of natural regeneration are the evaluated.

It is considered the ratio of the area, where according to the actual structure of the parent stand should natural regeneration (new or grown-up) already occur.

The assessment of use of conditions for natural regeneration is carried out by estimation according to the following 4-steps scale:

1 – The conditions for natural regeneration correspond to the development phases or the growth stages of the particular stands and/or regeneration covers 61 – 100 % of the area where it should occur.

2 – The conditions for natural regeneration do not fully correspond to the development phases of the particular stands (blank spaces in the crown density, overall cutting-down of the stands) and/or regeneration of all essential trees covers 11 – 60 % of the stand, where it should occur according to the conditions (including the blank spaces in the young growth stands).

3 – The conditions for natural regeneration do not fully correspond to the development phases of the particular stands (blank spaces in the crown density, overall cutting-down of the stands) and/or regeneration of all essential trees covers 1 – 10 % of the stand, where it should occur according to the conditions (including the blank spaces in the young growth stands)

4 – There is no expectation for origin of conditions for natural regeneration (only the old stands occur there) or conditions for natural regeneration exist, but there is some other reason the trees do not regenerate.

Spatial structure

Spatial structure includes vertical and horizontal distribution of the structural elements (growth stages, tree species). Within the assessment the stratification, form of mixture (horizontal structure) and eventually crown density are evaluated.

Stratification (stand stories) expresses the stand profile divided to thirds from the upper height of the stand to the terrain. The storey space consists of the tree crowns. The storey is taken into consideration if its coverage reaches min. 10 %. As two- and multi-storied are considered the stands with the stories situated one above another or the stands with the so-called vertical or gradual crown density.

A group of trees of one height that covers more than 0.30 ha is not considered as a part of a storey but as a separate growth stage of the even-aged forest.

The stand can be:

· One-storied - consisting of one canopy layer only (trees height differentiation up to 1/3 of the upper height is accepted),

· Two-storied - consisting of the upper and bottom canopy layers (bottom storey reaches max. up to 2/3 of the upper height),

· Multi-storied - consisting of more than 2 layers, while each of them is situated in a separate third of the upper height. 

If in the assessment of some habitats the necessity of the crown density evaluation occurs, it will be expressed in %.

The shrubs layer is a special layer typical for some habitats. It is assessed separately from the canopy layers (the stand consisting of one canopy layer and one shrubs layer is considered as a one-storied stand). The request for the shrubs layer presence is given in % of coverage. It is however given only in the habitats, where the shrubs layer is assessed positively (i.e. it is inseparable phytocenosis part of the habitat) or on the contrary it has a negative effect on natural regeneration of the forest. In these cases the minimal or maximal shrubs layer coverage or interval, within which the shrubs layer is considered still as suitable, is given.

Horizontal structure

Horizontal structure expresses different forms of mixture of the structural elements (from islands of trees of one tree species or size more than 0.30 ha up to whole stands or even groups of stands). Maximal size of the structural element (upper acreage limit for classification of the stand to the status category) will be defined separately for particular habitats.

The multi-storied stand consists of several structural elements (however with acreage less than 0.30 ha) and therefore we do not take into account the upper acreage limit for classification of the stand to the status category in this case.

Note: The structural element does not have to correspond to forest spatial division units “JPRL” (a forest stand unit used in forest management in Slovakia).

Thick and especially valuable trees (from biodiversity point of view)

Thickness of trees is defined for particular habitats separately. Especially valuable trees are the trees of special nature value, which with their shape or other features create favourable environment for rare species, e.g. trees with hollows and suitable nesting holes, patulous and spreading branches as well as the exemplAGS of rare autochthonous tree species. As especially valuable the trees apparently one generation older than other trees in the stand are considered as well. Especially valuable trees must not reach the limit thickness.

A measured unit is number in pcs/ha of thick and especially valuable trees. The total number will be assessed, i.e. it is not necessary both items are represented.

Thick deadwood

It is assessed the standing and laying deadwood that exceeds the limit sizes (thickness and length). Non-presence of deadwood adverts to a disproportionally high level of management of the forest. The deadwood status expresses the stage of wood decomposition.

A measured unit is number in pcs/ha of the required dimensions, i.e. minimal width (thickness) in tens of cm according to the valuation of the stand (defined for particular habitats separately) and minimal length (same for all habitats, 3 m). The limit thickness depends directly on thickness of thick and especially valuable trees. If the thickness is above 50 cm, the thickness of deadwood is lower in cca 20 cm; if the thickness is under 50 cm, the thickness of deadwood is lower in 10 cm.

Approximately the requirement for deadwood distribution in the polygon will be defined. The deadwood distribution is considered as homogeneous, if: 

1. required wood amount is distributed within each 5 ha of the stand at least on 2 places, while deadwood of the neighbouring “5 ha plots” must not be close to each other and/or
2. there is always some (incl. thin) deadwood and required number of thick deadwood pieces in any distribution in sight during the terrain round.

In the assessment of the deadwood distribution, we especially focuse on the young growth stands (1. – 3. AGS), where the deadwood of the required size should be present. If there is no deadwood of the required parameters in the stand and the young growth stands cover more then ¼ of the area, the assessment decreases in 1 stage (status). If the young growth stands without deadwood cover more than ½ of the area, the requirement of homogenity is considered as unfulfilled.

The decomposition stage will be assessed subjectively as fresh deadwood (hard, usually with bark) and decomposed deadwood (softwood in various decomposition stages). Request for presence of both stages is considered as fulfilled, if both stages are present in any rate within each 10 ha of the stand.

Tree species creating deadwood is not important. Wood is not divided to standing and laying, but assessed together.

The upper limit for number of deadwood is not defined, however more extensive calamities are not considered positively.

Negative factors

The most frequent negative factors that have effect to the habitat status will be defined. They will be listed in a descending order according to their importance (if possible). Expected limit factors will be listed bold.

Health status

Health status will be assessed indirectly based on visible impacts of nature and human factors. It is expressed by average degree of deterioration of the whole assessed polygon. The average degree of deterioration of the polygon is calculated as a weighted average of the areal representation of the areas, which are disturbed with some identical average stage of deterioration. Defoliation and dying of trees due to age or natural selection is not considered as deterioration. 

For particular habitat statuses also the maximal areal representation of the deterioration stage 4 (caused by negative factors; natural decomposition is not assessed) in % from the area of the assessed polygon is defined. Deterioration is assessed equally in case of concentrated as well as dispersed presence. In case of more extensive concentrated presence of the deterioration stage 4 it is necessary to consider, if to involve these areas into the habitat (conditions of involvement of the “calamitous clearings” are specified for particular habitats separately).

Deterioration stages:

0 – without deterioration

1 – easy deterioration that does not influence the wood physiological processes 

2 – moderate deterioration with a short-term influence to the wood physiological processes 

3 – substantial deterioration with a long-term influence to the wood physiological processes

4 – fatal deterioration, which has already casued dying of trees or very probably will cause up to 10 yeAGS

Deterioration extension and intensity will be defined for particular habitats specifically. In the health status assessment there is an inverse proportion between deterioration extension and intensity: when extension is large, intensity can be lower and conversely.

Wider spatial circumstances 

It is assessed the locality size of the habitat, which is expressed by a minimal area defined separately for each habitat. If the locality consists of several smaller localities, the total size of smaller localities expressed by a minimal area is assessed.

Isolation and surrounding of the area with changed habitats (deteriorated by human activities) or other areas that can have direct or indirect negative effect on the assessed habitat As areas with negative effects are considered especially:

· currently as well as in the past intensively managed agricultural land (fields, manured meadows and pastures, sheep-folds, cattle boxes, dunghills, silos), especially if they are situated above the assessed habitat or cattle interferes into the stands or invasive species expand to the habitat

· active open pits, if they cause the water regime and microclimate conditions changes in the habitat, allochthonous species expansion, dust, noise or backfill with the broken stone; if the pit expansion is actual, etc.

· built-up areas, if they threaten the habitat by import of the allochthonous species, trampling, noise, plants or animals diseases spread, creating of the illegal waste dumps or other kind of pollution, illegal felling, etc. (if all these threats are eliminated, the urbar area is not considered as a negative factor)

· waste dumps (legal or illegal), if they threaten the habitat by pollution or diseases spread

· recreational centres, cottage settlements especially with regard to the easy through-going habitats (if the recreants do not enter the stands due to their inaccessibility, it is not necessary to consider the centers as a negative factor)

· ski centres , if the skiers interfere into the habitats (especially the mountain pine is endangered) or chemical snow is used or the habitat is threaten by noise and pollution

· insufficiently facilitated rest areas (by roads) - waste, ruderalization of the habitats

· over-frequented tourist paths, forest roads, if they threaten the habitat by the diseases spread (e.g. mountain pine needlecast), allochthonous species import, pollution or noise

· frequented roads and railways, if they threaten the habitat by the climate conditions or water regime change, allochthonous species import, fragmentation, noise or combustion products

· expanding disaster (calamitous) areas regardless the cause of origin (they can be recognized due to a lack of natural regeneration within the calamitous area and bad health status of the standing trees on the calamitous area border – especially the sources of the bark-beetle infestation or other diseases are considered rigorously)

Surrounding with the changed areas that affect negatively to the assessed habitat is expressed by a percentage rate of a total border length of the habitat with such areas. If the assessed habitat is of a mosaic character, the distance between particular habitat segments is taken into consideration as well.

Favourable conservation status is classified in 4 basic qualitative categories:

	FCS
	Category
	Conservation status

	A
	Excelent
	Favourable

	B
	Good
	Favourable

	C
	Disturbed
	Unfavourable

	D
	Unsuitable
	Unfavourable
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 Invasive species
1a) neophyts
I, A
Ailanthus altissima (Mill.) Swingle

I, B
Ambrosia artemisiifolia L.

I
Asclepias syriaca L. 

I, A
Aster novi-belgii L.

I, A
Aster lanceolatus Willd.

I, A
Bidens frondosa L. 

I, B, A
Bunias orientalis L. 

I, A
Conyza canadensis (L.) Cronq.

I, A
Echinocystis lobata (F. Michx.) Torr. et A. Gray 

I, A
Elodea canadensis L. C. Rich. ex Michx.


Fallopia ( bohemica (Chrtek et Chrtková ) J. P. Bailey

I, A
Fallopia japonica (Houtt.) Ronse Decr. 

I, A
Galinsoga parviflora Cav.

I, A
Galinsoga urticifolia (Humb., Bonpl. et Kunth) Benth.

I, A
Helianthus tuberosus L.

I, A
Heracleum mantegazzianum Somm. et Levier

I, A
Impatiens glandulifera Royle 

I, A
Impatiens parviflora DC.

I, A
Iva xanthiifolia Nutt.

A
Lycium barbarum L. 

A
Negundo aceroides Moench 

I, A
Robinia pseudoacacia L.

I, A
Rudbeckia laciniata L.

I, A
Solidago canadensis L.

I, A
Solidago gigantea Aiton

I
Stenactis annua (L.) Nees subsp. annua

I
Stenactis annua subsp. septentrionalis (Fernald et Wiegand) Á. Löve et D. Löve

I
Veronica filiformis J. C. Smith

 1b) archeophyts
I,A
Apera spica-venti (L.) P. Beauv.


Atriplex oblongifolia Waldst. et Kit.


Atriplex sagittata Borkh.


Atriplex tatarica L.


Ballota nigra L. subsp. nigra

I,A
Brassica nigra W. D. J. Koch

A
Bromus sterilis L.

A
Bryonia alba L. 

I
Cardaria draba (L.) Desv.


Chenopodium ficifolium Sm.

 Chenopodium pedunculare Bertol.

A
Cichorium intybus L.


Cirsium vulgare (Savi) Ten.

A
Conium maculatum L.


Melilotus albus Medik.


Melilotus officinalis (L.) Pall.

I
Sisymbrium loeselii L.

A
Tanacetum vulgare L.


Tripleurospermum perforatum (Mérat) M. Laínz
8. Expansive species
A
Arrhenatherum elatius (L.) P. Beauv. ex J. Presl et C. Presl


Artemisia vulgaris L.

A
Atriplex patula L.


Bidens tripartita L.


Calamagrostis epigejos (L.) Roth

A
Chaerophyllum bulbosum L.


Cirsium arvense (L.) Scop.

A
Cotinus coggygria Scop. 






EN, §
 
Erigeron acris L.

A
Fraxinus ornus L. 



 § 

Larix decidua Mill. subsp. decidua
A
Pastinaca sativa L.

A
Phleum pratense L.

A
Picris hieracioides L. subsp. hieracioides


Polygonum aviculare L.


Pteridium aquilinum (L.) Kuhn

I
Puccinellia distans (Jacq.)Parl.

I
Ranunculus repens L.

A
Rumex confertus Willd. 

B
Rumex patientia L.


Sambucus ebulus L.


Sambucus nigra L.


A
Telekia speciosa (Schreb.) Baumg. 


Trapa natans L. 






VU, §


Trifolium pratense L. subsp. pratense


Veratrum album subsp. lobelianum (Bernh.) Arcang.


Verbascum chaixii subsp. austriacum (Schott ex Roem. et Schult.) Hayek

A
Vinca minor L. 

Viscum album L.
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