Testing favourable conservation status for dune heathlands, Denmark
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Abstract

How can changes in ecosystem structure, function and composition be assessed and how are they related to conservation status? The memberstates of the EU are obliges to maintain or to restore defined habitattypes in a direction of favourable conservation status. In an attempt to operationalise the general criteria’s of function, structure and composition of species sets of science-based and specific criterias and indicators for habitattypes have been developed. These criteria were tested in a LIFE project dealing with establishing a development towards favourable conservation status for several thousand hectares of dune heath. The criteria are now the main driver behind the Danish monitoring programme for species and terrestrial habitattypes. These criterias has been developed to fulfil the obligations for habitattypes in the EU-Habitat-directive in Denmark. By combining biological and chemical criterias the intention has been to secure elements of diagnosis as well as prognosis for state and development of the terrestrial habitattypes.

 C/N ratio for the upper soil layers is such a prognostic tool. The C/N ratio for the morlayers of the dune heathlands are approaching 25 and on a nearby inland heath the ratio is close to 20. A paradigm shift in the nitrogen cyclus is expected for dune heathlands. It must be concluded that the conservation status for these areas is not favourable. 

On Rømø succession has resulted in a low diversity of lichens. The only lichen present belongs to the late established species like Cl. portentosa and one belonging to the organophilic society Cl. merochlorophea. Together with a major dominance of Empetrum nigrum this is a clear sign that there is little dynamic on this locality which result in unfavourable status of the composition of the vegetation. On Fanø the cover of trees and the widespread and locally dominance of the invasive moss Camylupu introflexsus results in unfavourable conservation status.  

The formulation of specific criteria for the fulfilment of favourable conservation status related to the Habitat-directive should be extended to the European level in order to ensure consistency in the assessment of the status across boundaries. 

Criteria for favourable conservation status
According to the EU Council Directive 92/43/EEC (the Habitat Directive) (http://proaction.tripod.com/infoandlinks/id10.html) there is a common need for all EU Member States to ensure biological diversity by conservation of natural habitats and wild flora and fauna. A coherent European ecological network of special areas has been set up under the title NATURA 2000 including natural habitat types and habitat of species. Furthermore, Member States shall undertake surveillance of the conservation status and design measures to maintain or restore favourable conservation status considered as such when:

· the area occupied by the habitat type is stable or increasing, and

· the specific structure and functions which are necessary for its long-term stability exist and are likely to continue to exist for the foreseeable future, and

· the conservation status of its typical species is favourable.

Against the background of the above-mentioned main and very general criteria there is a need for criteria formulated specific for each natural habitat types. Specific criteria for favourable conservation status are presented in table 1 for habitattypes in the dune ecosystems. Criteria should comprise relevant indicators/properties for the habitat type in question with sets of specific values or intervals needed to be fulfilled to obtain favourable conservation status. These habitattype-specific criteria are based on the following: 

· form the basis for development of the adequately monitoring leading to assessment of the conservation status

· should be scientifically based, biological relevant and lead to the wanted state of conservation, i.e. support the goal for the monitoring

· should be simple and easy to understand, i.e. based on scientific justifiable simplifications 

· should be operational, quantitative, objective and reproducible

· should be sensitive enough to detect changes within a short timespan

· should be thoroughly tested, i.e. robust

· be able to come up with a diagnose as well as a prognoses of the conservation status of the habitattype

Table 1 tells precisely what kinds of information need to be sampled in the field. The purpose of the proposed criterias is to operationalise the formulation of favourable conservation status in a way that ensures a systematic monitoring of state and development related to an objective. As an example Table 1 shows the criteria for the habitat types 2130 “grey dunes” and 2140 “ Decalcified fixed dunes with Empetrum nigrum”. Table 1 mentions the specific criteria, which must be achieved to obtain favourable conservation status for the nature type.

	Table 1a.  Criteria for favourable conservation status on site level for the habitat type 2130.

	Type 2130
	Property
	Unit of measurement
	Criteria
	Comments

	Area
	Area (hectares)
	Number of hectares
	Stable or increasing
	

	Structure and function
	Natural low nutrient level
	Nitrogen deposition (kg/N/hectare/year)
	Not exceeding the critical load
	The critical load 10-20 kg/N/hectare/ year, UNECE 2003

	
	Natural low nutrient level
	Nitrogen content (mg/g) in Cladonia portentosa. Damages on foliage leaf are observed by N >8 mg/g and by N=13 mg/m lichen are dying 
	Within the natural range of the habitat type in Denmark. Stable or improving
	Should be less than 6 mg/g. Level in countries without N-load 2-4 mg/g, in Denmark 5.3-9.6 mg/g, lowest in Western Jutland, highest in Mid-Jutland

	
	Acidity
	pH
	The pH must be stable and not considerably lower than the natural acidity of the locality.
	If no historical information is available, the natural pH can be predicted by model  

	
	(P) Mechanical impact
	Proportion of area influenced by wear and tear from e.g. tourism
	Stable or decreasing
	Should not exceed 10%

	
	Open, herb dominated vegetation
	Coverage of non- indigenous trees and bushes
	Stable or improving
	Overgrowth is partly due to seed-pressure from plantations and invasive species. Mountain pine, dune pine, Norway spruce and Japanese rose should be removed

	
	Cryptogams
	Lichen/moss-ratio in grey dune
	Within the natural range of the habitat type in Denmark. Stable or improving
	Should be higher than 3:1. The grey dune is characteristic of a rich lichen flora. The criterion is preliminary, but studies have shown that eutrophication is increasing the proportion of mosses

	
	Species composition of plants
	Deviation from the species composition of this habitat type in reference condition 
	The deviation is within the expected variation of the natural habitat type in Denmark
	The species composition is a diversity indicator of changes in the environment factors

	Characteristic species
	Population of characteristic species
	Index of populations of characteristic species present
	Long-term maintenance on a stable or increasing level
	Register by species, e.g. using the DAFOR scale. Variations are natural. In special cases declines may be acceptable /targeted.


	Table 1b. Criteria for favourable conservation status on site level for the nature type 2140. 

	Type 2140
	Property
	Unit of measurement
	Criteria
	Comments

	Area
	Area (hectares)
	Number of hectares
	Stable or increasing
	Loss due to dynamic shifts forth or back in the dune succession is accepted – e.g. breach or scrub invasion to type 2180 

	Structure and function
	Naturally low nutrient level
	Nitrogen deposition (kg/N/hectare/year)
	Not exceeding the critical load
	Critical load 10-20 kg/N/hectare/year, UNECE (2003)

	
	Naturally low nutrient level
	Nitrogen deposition in year-shoots in dwarf bushes in mg/g 
	Within the natural range of the habitat type in Denmark. Stable or improving
	Should be <1,4 mg/g. High N% is an indicator of eutrophication and can increase the leaf beetle attack on heather. Bobbink et al. (1998)

	
	Naturally low nutrient level
	C/N relation in raw humus layer
	Within the natural range of the habitat type in Denmark. Stable or improving
	Should be >30. Low C/N relation increase the mineralising, risking dominants of grasses. Nielsen et al. 2000, Christensen et al. 199???

	
	Acidity
	pH
	The pH must be stable and not considerably lower than the natural acidity of the locality.
	If no historical information is available, the natural pH can be predicted by model  

	
	Continuity
	Proportion of area with extensive wood felling, grazing and other previous exploitation
	Stable or increasing, apart from this if untouched succession is chosen as a long-term, general target 
	The nature type will be overgrown without previous management or similarly. 

	
	Open vegetation
	Coverage of non- indigenous trees and bushes
	Stable or decreasing
	Overgrowing is partly due to seed-pressure from plantations and invasive species. Mountain pine, dune pine and Japanese rose should be limited/removed

	
	Invasive species
	Coverage/frequency of the moss-species Campylopus interflexus compared to cryptograms
	Stable or decreasing
	Should be <5%. The moss-species is invasive and an aggressive competitor to lichens, thus it should be limited

	
	Species composition of plants
	Deviation from the species composition of the habitat type in reference condition 
	The deviation is within the expected variation of the natural habitat type in Denmark
	The species composition is a strong indicator of changes in the environment

	Characteristic species
	Population of characteristic species
	Index of populations of occurring characteristic species
	Long-term maintenance on a stable or increasing level
	Register by species, e.g. using the DAFOR scale. Variations are natural. In special cases decline may be accepted /targeted.


	Table 1c. Criteria for favourable conservation status on site level for the nature type 2190. 

	Type 2190
	Property
	Unit of measurement
	Criteria
	Comments

	Area
	Area (hectares)
	Number of hectares
	Stable or increasing
	Dynamics and interaction with other types are dominant and new dune slacks will be made – in the beginning often without vegetation.



	Structure and function
	Naturally low nutrient level
	Nitrogen deposition (kg/N/hectare/year)
	Not exceeding the critical load
	Critical load 10-25 kg/N/hectare/year, UNECE (2003)

	
	Natural hydrology
	Influencing effort on hydrology 
	Stable and decreasing effort for dredging and ditching 
	The water level is of fundamental importance. Natural hydrology should be the goal. Ongoing drainage should be stopped and influence from water abstraction should be reduced as much as possible 

	
	Acidity
	pH
	The pH must be stable and not considerably lower than the natural acidity of the locality.
	If no historical information is available, the natural pH can be predicted by model  

	
	Open vegetation
	Coverage of non- indigenous trees and bushes
	Within the expected variation of the natural habitat type in Denmark. Stable or improving
	For instance should juniper, aspen, birch, oak, broom, sea buckthorn and elder only be present as scattered occurrences due to shading and increased evaporation

	
	Species composition of plants
	Deviation from the species composition of the habitat type in reference condition 
	The deviation is within the expected variation of the natural habitat type in Denmark
	The species composition is a strong indicator of changes in the environment

	Characteristic species
	Population of characteristic species
	Index of populations of occurring characteristic species
	Long-term maintenance on a stable or increasing level
	Register by species. varations are natural. In special cases decline may be accepted /targeted.


