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Final MINUTES

(version 4 May 2006)

1. Welcome and Introduction 

The chairman of the ad-hoc group, Mr. Klaus Dierßen, welcomed the members of the groups and opened the meeting. The list of participants is in Annex 1; the final program as adopted by the meeting is in Annex 2.

The secretary, Mr. Harald Marencic, introduced the objectives of the meeting and the tasks of the ad-hoc groups as endorsed by the Trilateral Monitoring and Assessment Group (TMAG) (Annex 3: Terms of Reference of the TMAP ad hoc beaches and dunes group). The main objectives of the meeting were: 

· to support the TMAP Revision process (Monitoring for Wadden Sea Plan and EU Directives) and 

· to enhance the comparability and consistency of Wadden Sea monitoring (TMAP) based on the QSR 2004 experiences

He presented the results of the QSR 2004 data compilation (dune maps of the islands in a common typology) and the recommendations for monitoring and management. 
A list of documents (meeting and background documents) is in Annex 4. The presentations given at the meetings and the background documents are available on the TMAP website: http://www.waddensea-secretariat.org/TMAP/tmap-revision.html
Mr. Jörg Petersen presented the TMAP typology for beaches and dunes which was developed in the framework of the QSR 2004. The main advantages of this typology are: 
· the existing various vegetation types using different keys (e.g. Schaminée, Drachenfels and others) can be translated into a common TMAP typology with one consistent level of detailing, 

· data from various other sources can be integrated (such as from historical maps or relevées) by using the advantage of GIS and databases
· specific management related topics such as neophytes can be integrated, 

· a Wadden Sea wide consistent GIS data analysis can be carried out in combination with other trilateral GIS data (such as salt marshes and birds).

The TMAP typology can also serve different levels of detailing depending on the specific objective: 
1. differentiation between dry dunes (X.0) and dune slacks (H.0)

2. differentiation between the dune types of the Habitats Directive (2100 – 2190)

3. higher differentiation between different dune slack types and specific habitats (e.g. Rosa rugosa, Pinus) important for site management.

The meeting regarded TMAP typology a framework which has been adapted in the QSR 2004 to the various situations in the three countries. It enables an overview of the different dune habitats in the entire Wadden Sea Area and is detailed enough to detect long-term changes in the dune area. 
More detailed information may also be needed for specific objectives, e.g. to assess species richness for the Habitats Directive or the Biodiversity Convention. 
Mr. Kohlus underlined that the dune should be fully consistent with the salt marsh typology.

The meeting suggested following two monitoring strategies: (1) a broad-scale mapping providing an overview, and (2) a more detailed monitoring to detect changes and trends in the dune habitats and endangered system for which a management is necessary. 
Denmark did not support the detailed mapping – the detailed mapping of dune habitat types has been done in pilot projects in Denmark – the exercise was not reproducible. 
2. Status of beaches and dune monitoring in the Wadden Sea

The ongoing beach and dune monitoring programs were presented and discussed by the meeting. An inventory of monitoring programs in the Netherlands, Germany and Denmark is given in Annex 5. 

The presentations given at the meetings are available by the URL above. 

The Netherlands

Mr. Evert Jan Lammerts explained that the Dutch Forest Agency (Staatsbosbeheer) is doing a detailed field mapping of most of the Wadden island dunes every 10 years using different vegetation keys. All this information can be transferred to the TMAP typology. In future, remote sensing techniques will also be used. Some of the dunes are monitored by other management organization (e.g. RWS or NGOs such as Natuurmonumenten) which makes more effort to get the data harmonized and make them available for the TMAP. He underlined the urgent need for a better cooperation on dunes in the Netherlands, a more stratified monitoring approach (combining remote sensing techniques and field mapping) and more regular monitoring frequency (at least a complete mapping every 10 years). 
Mr. Albert Oost and Mr Steven Verbeek presented the work of the recently established Dune Task Force which has the aim to determine morphological and ecological key processes in dunes and beaches on several spatial and temporal scales. A model with a simplified typology of an island (incl. beaches, dunes, salt marshes) has been developed to support dune restoration measures. 
The meeting underlined the need to look at larger morphological processes along the coastline when planning local restoration measures. The increase of old dune stages was seen as a common problem and monitoring and management should be adapted accordingly. In this connection, a trilateral project which looks into these interactions could be initiated. 
Mr. Gerard Janssen explained that there is no information about the actual status of beaches in the Wadden Sea. There is an urgent need to gather more data on beaches (from monitoring and research) also taking into account the growing human impacts (coastal defence, climate change, recreation). He suggested to include TMAP beach parameters with regard to geomorphology, like the Beach State Index (BSI) and the zonation as well as human use. This could be combined with a vulnerability index to be able to derive to more specific targets for beaches. 
The meeting agreed on a follow-up activity on beach monitoring and suggested that Gerard Janssen should contact the appropriate beach experts in the countries. 
Niedersachsen

Mr. Norbert Hecker presented the dune monitoring program of the Lower Saxon Wadden Sea National Park. Every 6 years, a mapping of the terrestrial habitats (dunes and salt marshes) is carried out combining aerial photographs and field mapping into a consistent data pool enabling various GIS applications for the Lower Saxon Wadden Sea. In addition, permanent plots have been established which are monitored in a higher frequency. The next survey will be carried out in 2010 (see details in Annex 5). He estimated that the monitoring costs vary between 10 – 50 Euro/ha depending on which level of detail is aimed for. Mr. Jörg Petersen described the field mapping of the Lower Saxon dunes which has been carried out by using the TMAP typology. In addition, historical maps (Tüxen, 1950s) were digitized and could be included in the GIS analysis. 

Mr. Drachenfels presented a draft classification scheme for dune types according the reporting requirements of the Habitats Directive. It distinguishes between three classes (A-B-C: “good – medium - bad”) by classifying (1) the structure and dynamics, (2) the typical species, and (3) the adverse effects for each habitat type. This is done in line with other habitat types for which a classification scheme has already been developed. He pointed out that the size of the evaluation unit (e.g. per island) is still under discussion. Furthermore, he suggested that a common evaluation table for the entire Wadden Sea should be developed to avoid discrepancies in the assessment results. 

The meeting agreed that the size of the evaluation unit is important and that it should be defined using morphological criteria which will probably result not lower than an island unit. 
The Chairman pointed out that it would be important that the evaluation should be carried out on a species level rather than on a dune type level. He also wondered how important dune areas like wandering dunes, wind cliff systems and different dune slack types are covered by this type of assessment. 

Schleswig-Holstein

Mr. Jörn Kohlus informed that the Schleswig-Holstein environmental agency (LANU) is in charge of monitoring and management of the dune areas outside the National Park; they are also currently developing a classification scheme as it is done described by Mr. Drachenfels for Lower Saxony. Unfortunately, no LANU-representative could attend the TMAP ad-hoc group meeting. 
He presented the vegetation mapping in the National Park covering the salt marshes and two dune areas (St. Peter Ording and Norderoogsand). The mapping is carried out regularly (1998, 1997 and 2005) on plant community level (over 40 communities plus additional specifications) which are transferred to the TMAP typology for salt marshes and dunes.

Mapping of dunes outside the National Park on islands of Sylt and Amrum were done for Natura 2000 areas and gave information about the percentage cover of the Habitats Directive dune types for these areas. 
He proposed to also consider the human pressures on dunes in a monitoring concept. This concerns beside coastal defense measures (artificial sand collecting and planting) mainly tourism (car driving, walking and resting), nutrient inputs (atmospheric deposition) and erosion of beaches. 

Denmark

Mr. Knud Erik Nielsen presented the Danish NOVANA program which covers monitoring of most of the habitat types covered by the Habitat Directive in Denmark and defines the criteria for monitoring and assessment (see meeting documents in Annex 4). He used the example of a habitat type Heathland with Chamaenerium angustifolium to explain the overall monitoring strategy which is deduced from the critical load approach. Criteria for the quality of a habitat are ecosystem function (eutrophication, acidification, hydrology) and nature type structure (management, succession, climate, soil). The monitoring strategy is based on a net of sampling stations (about 1000 in the whole country, around 10 - 25 ha size) within broadly defined habitat types. 6000 areas have been mapped in the 254 designated habitat areas – outside these protected areas another 1000 areas containing HD habitat types have been mapped randomly. 
Each station has 20 up to 60 randomly distributed sampling plots using also different methods (pinpoints 0.5x0.5 m or circles of 5 m radius, about 2 - 4 per hectare) which are monitored annually or every 6 years (intensive and extensive stations). 

The monitoring approach has the advantage that developments (changes in structure and function) within a broadly defined habitat type can be better monitored and assessed than mapping only the habitat types. Mapping of dune types is only descriptive and does not tell anything about why changes are happening. The concept of yearly monitored intensive stations which gives answers of short-term development combined with representative extensive stations monitored every 6 years has been implemented in the Danish NOVANA program 
Mr. John Frikke mentioned that in addition to NOVANA also characteristic species with regard to the Habitats and Birds Directive are monitored. 

3. Proposal monitoring program

During the discussion of the national monitoring programs the meeting put the focus on the following major items: 

1. Status and design of the dune monitoring programs differ in the countries/regions.

2. Complete vegetation mapping for entire dune areas available for the Netherlands and Niedersachsen, application of TMAP typology possible.

3. Schleswig-Holstein and Denmark: Mapping of a part of the dune HD habitats in Natura 2000 areas available, TMAP typology can be applied but only to the level of HD types. (Not all HD dune types are mapped in DK – e.g. white dunes and embryo dunes are missing, and further, the dunes are not mapped outside the NATURA 2000 areas.)
4. The Danish NOVANA dune monitoring program has a different approach (randomly distributed sampling stations) compared to the other countries (vegetation mapping and permanent plots). 

5. Compilation of data on human impacts on dunes is also done differently in the countries. 
6. There is a lack of knowledge with regard to beach monitoring and information from beach parameters is not available 
3.1 Monitoring objectives and strategy

TMAP beach and dune monitoring has to be derived from the Guiding Principle and the Targets of the Wadden Sea Plan: 
· Increased natural dynamics of beaches, primary dunes, beach plains and primary dune valleys in connection with the Offshore Zone

· An increased presence of a complete natural vegetation succession.
The Habitats Directive aims at a favourable conservation status for the habitat types present in the region. 

The Targets should be made operational for monitoring by defining which information is necessary trilaterally for common trilateral management and policy decisions. On the other hand, more detailed and specific monitoring can be carried out on the national or regional level addressing specific problems or management measures. 

The main issues of concern which deserve awareness on trilateral level (also addressed in the QSR 2004) are: 
1. Stabilization of dunes resulting in decreasing dune dynamics
2. Decrease of ground water level and impacts on dune slacks

3. Eutrophication of dunes by atmospheric deposition
4. Additionally, fragmentation of dune habitats (e.g. due to coastal defense or tourism industry should be addressed) (not part of QSR 2004)
It was also mentioned that the Targets were not complete because favorable conditions for species were not addressed and that succession may not be regarded positive by itself. This concerns for examples also pseudo-natural succession induced by human impacts or loss of habitats or species due to an increased succession. 
Recommendation 1
The Wadden Sea Plan Targets should be made operational by specifying the monitoring objectives in more detail (qualitatively and quantitatively) taking into account definitions of “favorable conservation status” of species and habitats of the Habitats Directive. 

3.2 Vegetation mapping

Mapping of the entire beach and dune area is carried out to get an overview about the distribution of dune types (plant communities, vegetation types, biotope types, HD-dune types) to assess issue no. 1 ‘stabilization of dunes’ and no. 4 ‘fragmentation’.

The low-frequency vegetation mapping has to be carried out in conjunction with field sampling. The Danish mapping of the habitat types within the habitat areas is in accordance with the directive, even though it does not cover all dune habitat types being present in the NATURA2000-areas. The priority has been to map the major dune habitat types like grey dunes, dune slacks and the Empetrum dune heath.
Recommendation 2:

The mapping of the entire beach and dune areas should be carried out with a frequency of 6 – 10 years. 
The TMAP typology should be used as a tool to combine the different national systems to enable a detailed trilateral assessment. If this information is not available, the assessment will be carried out on the level of the HD-types. 

3.3 Field sampling
In order to assess the development of dune types in more detail and to react e.g. on short term development, at least an annual monitoring of permanent plots and/or sampling stations is necessary. This is done on trilateral level to assess the issues no. 1 ‘stabilization of dunes’, no. 2 ‘groundwater extraction’ and no. 3 eutrophication. 
Mr. Nielsen stated that in DK permanent plots were not preferred due to lack of representativity and objectivity. In the NOVANA, stochatic statistictical sampling produces data which can be processed scientifically. It had to be bear in mind that we are starting data series which will cover many decades – it provides us with a tremendous responsibility. 
Recommendation 3
Field sampling should be carried out with a higher frequency than the vegetation monitoring for the entire area (see 3.2). It should cover parameter related to function and structure of the specific habitat. In DK mapping is no goal in itself, and the monitoring is carried out via the NOVANA stations and plots.
The existing approach of permanent plots should be compared with the NOVANA approach of random sampling stations with the aim to get comparable set of monitoring parameters for a trilateral assessment. 

3.4 Human Impacts

The main human impacts relevant for a Wadden Sea wide assessment are: 
· coastal protection measures (with regard to issue no. 1)

· water extraction (no. 2)

· atmospheric input (no. 3)
· tourism (no. 2 and 4)

Mr. Nielsen stated that also natural succession could be negative. Too much European nature areas suffer from natural success – the natural succession should be kept in a defined interval defined by criteria of favorable conservation Status. The human impact could then be mismanangement (to do too much or nothing).
Recommendation 4:

Data about human impacts with regard dunes and beaches should be compiled. A proposal for the selection of parameters (e.g. types of CP measures, m³ extracted water, N-inputs and indicators for eutrophication, no. of tourists or tracks in dunes) should be prepared on trilateral basis taking into account the available information and national monitoring programs. 
3.5 Dune classification

The meeting agreed that a common set of assessment criteria for “Favorable conservation status” for dunes should be developed trilaterally to safeguard a consistent approach in the Wadden Sea when reporting to the EU nationally. The NOVANA criteria, the German HD classification system (A-B-C) and the Dutch approach should be combined for the Wadden Sea. The classification developed in the Water Framework Directive should also be considered. 
Recommendation 5
The criteria already in use in the three countries should be screened in order to identify the most important ones relevant for the Wadden Sea: 
4. Follow up work 
The meeting agreed on the following arrangements to be carried out until 1 June 2006:
1. Beach monitoring parameters

Gerard Janssen should contact the competent agencies and institutes to prepare a proposal for a TMAP beach monitoring (by 1 June) in close connection with the dune monitoring: 
· DK: Mr. Jesper Bartholdy, Geographical Institute, Uni Copenhagen

· SH: Research Institutes AWI, Sylt and FTZ Büsum; Coastal Protection Agency with regard to Sylt, 
· Nds: Research Institute Norderney (NLWKN)

2. Comparison of permanent plots versus random sampling approach (such as NOVANA). Detailed info on field sampling to be delivered by all members (until 31 May)
· inventory and description of permanent plots (objectives and approach)

· selection of stations (overview permanent plots, stations in Wadden Sea area)

· list of parameters measured and methods used, 

3. Inventory on data human impacts on dunes (all members until 15 April):

· inventory and description of available data on coastal protection measures, water extraction, eutrophication/atmospheric input, tourism.
4. Dune Classification 

Preparation of a list of trilaterally most important criteria for HD“favorable conservation status”

· prepare list of criteria based on the Lower Saxon draft HD A-B-C-tables including quantification (CWSS, Drachenfels) (by 15 April)

· checking and, as appropriate, inclusion of additional criteria (including quantification) by NL and DK (by 15 May)

· preparation of a common list for discussion at the next meeting (by CWSS) (by 31 May)

4. Secretariat to prepare (until 31 May):
· Draft report to TMAG including proposal for Target operationalization, 
· Draft Monitoring Guidelines “Beaches and Dunes” 

5. Next meeting

The meeting agreed to meet again on 26 – 27 June 2006 on Norderney to finalize the report to the TMAG. 

6. Closing
The chairman closed the meeting and thanked all participants for their valuable input and fruitful discussion. He thanked the secretariat and the local organizer for the excellent organization and wished all participants a safe trip home. 
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Annex 2 Workshop Program

TMAP Ad hoc working group on beaches and dunes

DUNES 06-1

ZMAW, Hamburg

9 - 10 March 2006
1. Welcome and introduction

Klaus Dierßen: Welcome and opening 

Harald Marencic: Dune Monitoring in the framework of the Trilateral Targets and Habitats Directive / Conclusions and recommendations from the QSR 2004

Jörg Petersen: 

2. Status and analysis

Evert Jan Lammerts: The Dutch Dune monitoring program – status latest and developments

Alber Oost/ Steven Verbeek: Dune dynamics - Experiences from the Dutch Wadden Sea islands 

Gerard Janssen: Monitoring of beaches – recommendations from the QSR 2004
Norbert Hecker/J. Petersen: Dune monitoring in Lower Saxony – status and latest developments

Olaf von Drachenfels: Developing criteria for “favorable conservation status” of dune habit types 

Jörn Kohlus: Dune monitoring in Schleswig-Holstein – status and latest developments

Knud Erik Nielsen: Dune monitoring in Denmark - status and latest developments 

3. Proposal monitoring program

Monitoring strategy

“Why, what, where and when”

- trilateral monitoring objectives and “favorable conservation status” 

- temporal trends, spatial distribution, quality objectives, 

- monitoring parameters,

- sampling locations,

- frequency,

Tools

“How”

- remote sensing/aerial surveys and ground truth,

- field sampling,

- vegetation typology

Data handling

- Proposals to enhance data harmonization and data transfer/exchange

- GIS database: location and area of beaches and dunes

4. Follow up (12:00 – 13:00)
5. Closing (13:00)
Annex 3 Terms of Reference

TMAP Ad hoc working group

Beaches and Dunes
Terms of Reference

(29.11.2005)

1. Introduction

The QSR 2004 underlined that the exchange of information on research, monitoring and management of dunes and beaches should be enhanced. The available data sets are of limited comparability and do not cover the whole Wadden Sea area 

An important step forward was already the preparation of a trilateral GIS database with a common dune classification in the QSR 2004. 

The main objective of the TMAP expert group is 

1. to support the TMAP revision process with regard to the implementation of monitoring for the Wadden Sea Plan Targets and the EC Birds and Habitats monitoring requirements, also taking into account other relevant international conventions and 

2. to enhance the comparability and consistency of Wadden Sea monitoring methods and data based on the experiences made during the preparation of the QSR 2004. 

2. Tasks

1. to formulate criteria for an assessment of the Target on beaches and dunes.

2. to review the existing national monitoring programs with a view to prepare a comparable and consistent monitoring approach for the whole Wadden Sea, together with an indication of costs and priorities,

3. to prepare proposal for a common GIS database for beaches and dunes based on the available monitoring data, 

4. to prepare proposal how to integrate relevant information regarding atmospheric deposition, coastal protection measures and water management, 

When having carried out tasks 1 - 4 the ad hoc group may also

5. discuss possibilities in improvement of management and protection of beaches and dunes in the Wadden Sea on the basis of an integrated geomorphological and ecological approach 

6. stimulate research projects as appropriate, e.g. into the possibilities or reestablishing early pioneer stages in the outer dune area, as well as more fundamental studies on the speed and direction of natural succession under different conditions

3. Participation

The ad-hoc group will be attended by persons who are in charge of the national monitoring in organizational and technical aspects (Annex 1). The TMAG will nominate participants of the ad-hoc group and appoint a chairman. The CWSS will be responsible for the secretarial work.

4. Mandate

The ad-hoc group is a TMAP expert group under the responsibility of the TMAG to carry out the tasks given above. The ad-hoc group will prepare a work program and report to the TMAG.

5. Time schedule

The ad-hoc group shall prepare a work program in order to carry out the above mentioned tasks within two meetings and to report to the TMAG until June 2006. 

Annex 4 List of meeting documents

Draft Program (2.3.2006)

Terms of Reference

Inventory Dune Monitoring (version 8.3.06)

Dune Maps QSR 2004

· Texel to Terschelling

· Ameland to Juist

· Norderney to Mellum

National Reports

Criteria for favorable conservation status in Denmark (NERI Technical Report 2005, Draft version)

Testing favourable conservation status for dune heathlands, Denmark (by Knud Erik Nielsen) 

Trilateral background documents 

S. Mulder, G. Janssen & I. Menn, 2005. Chapter 9.1 Beaches, QSR 2004

J. Petersen & E. J. Lammerts, 2005. Dunes. Chapter 9.2, QSR 2004
Recommendations Scientific Wadden Sea Symposium Esbjerg 2005.

http://www.waddensea-secretariat.org/news/symposia/Esbjerg2005/Esbjerg-2005.html

TMAP Guidelines “Beaches and Dunes”:( TMAP Manual, Chapter II-10.1)

(complete TMAP Manual under: http://www.waddensea-secretariat.org/TMAP/guidelines/Manual.html

Annex 5 Inventory Dune monitoring

(version 8.3.2006)

	
	The Netherlands
	Niedersachsen
	Schleswig- Holstein
	Denmark 

	1. General
	(Lammerts, 6.3.06)
	(Slim, Alterra 6.3.06)
	(Hecker, NLPV 3.3.06)
	(Kohlus, NPA, 7.3.06)
	(Nielsen, NERI, 7.3.06)

	1.1 Institutes


	Evert Jan Lammerts, Staatsbosbeheer (SBB) Groningen,

Roel Douwes, Natuur-monumenten, Assen,

Henk de Vries, It Fryske Gea,

Olterterp,

Aante Nicolai, Rijkswaterstaat
	1 Ministerie van Defensie

2 Vereniging tot behoud van natuurmonumenten in Nederland (NGO)

3 Private organisations

4 Alterra
	Norbert Hecker, Nationalparkverwaltung (NLPV)

Olaf von Drachenfels Niedersächsischer Landesbetrieb für Wasserhaushalt, Küsten- und Naturschutz (NLWKN)
	Jörn Kohlus, Landesamt für den Nationalpark Schleswig-Holsteinisches Wattenmeer (NPA),

Jürgen Gemperlein, Landsamt für Natur- u. Umweltschutz (LANU)
	National Environmental Research Institute, Silkeborg.,

Ribe and Sønderjyllands Amt, Kystinspektoratet

	1.2 Title
	Mapping of dunes by all management organizations 
	1

2

3

4 Duinvalleikartering Ameland
	Mapping of dunes and beaches in the National Park (by NLPV)
	a. Mapping of dunes in the National Park (by NPA)

b. Mapping of dunes on islands (by LANU)
	NOVANA

	1.3 Aim


	Management of dunes 


	1 Nature management in framework of military use

2 Nature management

3 Agricultural use

4 Soil subsidence (risk analysis)
	Habitats Directive (favorable conservation status)
	Management of dunes
	Habitats Directive (favorable conservation status)

	2. Aerial surveys
	
	
	
	
	

	2.1 Area and frequency
	Total area, every 10 years, in June/July
	1 Regulary

2 Irregulary

3 No survey

4 Every 2 yrs (2001, 2004, 2006 etc.)
	Total area every 5 – 7 years: 

1991 

1997 

2002
	a. Dunes in St. Peter, every 5 years, (1996, 2000, 2005), in July/August

b. Dunes on islands:

Inventory Habitats Directive


	Entire Wadden Sea area 

4 intensive stations once pr. year

Around 10 extensive stations once pr. 6 years



	2.3 Methods


	e.g.:

[Aerial photographs, scale 1:5,000 or 1:10,000, false color, 60% overlap, stereoscopic interpretation. Ground truth (verification one year after aerial survey)]
	1 Aerial photographs

2 Aerial photographs

3 Sometimes aerial photographs

4 DTM, Kriging, aerial photographs
	Aerial photographs, scale 1:10,000 or pixel size 32 cm, CIR, 1991 and 1997: stereoscopic interpretation. Ground truth (interpretation key, since 2004 classification (with software) of digital aerial photos after defining and using reference areas, ground truth serveys one or two years after aerial survey). 

(in combination with salt marsh monitoring)
	
	Aerial photographs, polygons of dominating habitat type. 

According to sets of principles determined in the national terrestrial program stations are defined.

These principles comprise statistical and randomized sampling. 



	2.4 GIS
	[calculation of changes in dune area, vegetation].


	1, 2, 4 Arc GIS, but older maps analogous
	Vectorizing the classification and digitizing the remaining mistakes


	ArcGIS, digital maps.


	

	2.5 Classification
	HD types (2110, 2120, 2130, 2140, 2150, 2160, 2170, 2180, 2190)

Vegetation types [according to]

TMAP dune types


	1, 2, 4 Several types of classification; to be transformed into classification De Vegetatie van Nederland to be transformed into Htypes
	HD types (2110, 2120, 2130, 2140, 2150, 2160, 2170, 2180, 2190)

Three different keys: 

1. BfN Key – 4 types (Biotoptyp  Küstendüne, Dünental, Kliffranddüne: Binsenquecken-Vordüne, Strandhafer-Weißdüne, Graudüne,  Gehölzbestand der Küstendünen 

2. Mapping key of Lower Saxony (16 Types) 

3. Ringot key (6 types)

TMAP dune types (in 2003 / 04 used key)
	HD dune types (2110, 2120, 2130, 2140, 2150, 2160, 2170, 2180, 2190) and related types.

Keys (5 types: Binnendüne, Dünen- und Strandwall-Grasfluren, Dünenheide, Dünengehölze, Küstendüne, Strandwall, Feuchte Dünentalvegetation
LANU: Mapping by Fa. Triops & Leguan; 2005 Amrum and Sylt as HD Habitat Tyles, detailed biotope mapping (Pinneberger Schema) (Vegetation, impacts, structure)
Only in HD Areas (% of HD type per total HD area)
NPA Until now: plant communities, no biotope types.


	HD types (2110, 2120, 2130, 2140, 2150, 2160, 2170, 2180, 2190)



	3.Field surveys 
	
	
	
	
	

	3.1 Area and frequency
	Complete vegetation maps in SBB-dunes and RWS areas every 10 years; in other areas less regularly
	1, 2, 4 Permanent plots
	Selected dune areas with permanent plots (every 1 – 5 years), ground truth and aerial photographs
	Dunes at St. Peter Ording

Other sites (outside NP)


	4 intensive dune stations (annually)

10 extensive stations (every six years)

[number and location of ext. sites will be determined in April 2006]

	3.2 Vegetation
	Vegetation types (local types and SBB-types which can be translated in habitat-types and TMAP/redlist species

Neophytes
	1 Vegetation types

2 ‘Doeltypen’

3 Vegetation types

4 Local vegetation types, inventory of Red List species, HD species 
	Vegetation types, (after Braun-Blanquet).


	
	a. Area (ha)

b. Eutrophication (average Ellenberg indicator value for nitrogen on species list; C/N; N content in leaves, N-deposition, coverage of bushes and trees, water table (July/August)

c. Typical species (population index for each typical species)

	3.3. Others
	Groundwater extraction

Groundwater levels

Breeding birds
	4 Groundwater level


	Groundwater extraction

Others?
	Groundwater extraction


	

	
	
	
	
	
	

	4 Data handling
	ArcGIS
	4 Alterra is collecting all digitalized maps in database for ‘nulmeting gunstige staat van instandhouding’
	NLPV: geographical data in ArcGIS (shape, coverage or geodatabase)

Permanent plots in Turbowin and selected pp in ArcGIS
	NPA: GIS, database at NPA, geographical data in ArcGIS, 

LANU: 
	National database for terrestrial habitat types and species

	5 Quality assurance
	
	No real guidelines
	Internal guidelines for aerial surveys and field mapping.
	
	Technical instructions for mapping of terrestrial nature types. Each habitat type has a set of parameters defining criterias of favorable conservation status. Criterias are the main driver of the Danish monitoring for species and habitats.








