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FINAL MINUTES

(version 8 March 2006)

1. Welcome and Introduction 

The chairman of the ad-hoc group, Mr. Karsten Reise, welcomed the members of the groups and opened the meeting. He expressed his satisfaction that a trilateral seagrass group has been established to enhance cooperation of Wadden Sea experts supporting monitoring, research and management.

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 seagrass 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

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
2. Status of seagrass monitoring in the Wadden Sea

The ongoing seagrass 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. Dick de Jong explained that monitoring has been focused on areas where seagrass beds have already occurred in the past. Additionally a map with potential occurrence of seagrass from model calculation has been used. Monitoring is carried out annually or bi-annually by aerial photographs in combination with field surveys. In addition to this mapping program a system is set up in which people in the field are asked to pass on information on presence of seagrass in other parts of the Wadden Sea.  In areas with low density of seagrass (e.g. Groningen coast), groups of plants are mapped individually. Seagrass fields with a density of less than 5% are not included in the overall calculations. The coverage of seagrass is correlated to the biomass. There was a good consistency when comparing results from aerial photographs and field surveys.

In addition to seagrass, also Ruppia maritima is monitored in the site where it is present (on Balgzand). 

Niedersachsen

Mr. Marc Herlyn presented the results of the seagrass mapping in 2000-2002 where the entire Lower Saxon Wadden Sea was mapped. This was done by field surveys and supported by aerial surveys. The compliance between the results assessed in the field and by flights was unsatisfying. The border of seagrass fields as well as areas with single seagrass groups were mapped. It is planned to monitor the whole seagrass stock every six years and to select about 5 representative sites where a sampling will be carried out every year in late summer such as: Ems and Weser estuary, Lütetsburger Plate, Jadebusen and Wurster Küste. 

Schleswig-Holstein

Mr. Karsten Reise presented the aerial mapping carried out in Schleswig-Holstein Wadden Sea since the beginning of the 1990s to monitor the distribution of seagrass beds. The recent surveys showed an increase of seagrass beds which covered about 10% of the intertidal area. Most of them occurred at sheltered sites mostly leeward of islands and high sands, in areas with ancient clay and peat underneath the sediments but rarely along the mainland shore. He stressed that ground truth (mainly near Sylt) showed that manual mapping by aerial surveys is not sufficient to monitor the development of seagrass beds. 

Ms. Anja Schanz presented the results of ground surveys of seagrass beds in the period of 2003 – 2005. It covered representative sites (1-3 sites per WFD water body) at which sampling was carried out every year (three times in July, August and September) to monitor spatial extent, species composition, coverage (6 classes), abundance (shoot density), biomass (above- and below ground separately)and coverage of epiphytes or algae.

Annual costs for aerial mapping (3 flights) were about 10,000 €, and for ground surveys (as carried out in a project since 2003) 25,000 €. 

Denmark

Mr. Jens Sund Laursen presented the regular seagrass monitoring done in the southern Danish Wadden Sea near the islands of Fanø and Rømø: mapping of seagrass occurrence is done on several transects and estimation of the substrate specific coverage within an area of about 25 m² (radius: 2.8 m). Additionally, aerial mapping is carried out in combination with monitoring of macroalgae on the entire Danish Wadden Sea. Aerial photographs were taken in 2002 and were regarded suitable but because of high costs of these aerial photographs it is not known whether new one will be available. 
Remote sensing techniques

Ms. Kerstin Stelzer presented the results of an ongoing German remote sensing project (OFEW) which is currently testing the applicability of different sensors (in combination with in-situ data) for Wadden Sea monitoring. The first results illustrate the possibilities but also the limitation of remote sensing methods. Remote sensing data from satellites and airborne sensors can provide a consistent data set for the entire Wadden Sea; with regard to seagrass monitoring the major limitation is the difficulty to distinguish between seagrass and green macroalgae and the availability of suitable images (weather condition, timely uneven low tides in the Wadden Sea area). The work plan for 2006 will focus on improving the methods and integrating possibility maps for seagrass occurring (models or historical data). 

Discussion 

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

· The uneven distribution of intertidal seagrass in the Wadden Sea requires an adaptation of monitoring methods to regional / local conditions. 

· Selection of representative field stations for sampling with a higher frequency (interannual variability) is necessary (e.g in accordance with the WFD water bodies); however this requires also flexibility to move sampling stations within a sub-areas,

· A common definition of a seagrass bed is required including a definition of borders and minimum density, 

· Common method to calculate density (%-cover) and up-scaling should be established to avoid confusion between gross and net area coverage. 

· Calculation of biomass from coverage data is done in NL; other programs take yearly biomass samples. Point of interest might be whether in the other programs also a relation exists between cover and biomass, which can be used thus avoiding a part of the cost-intensive fieldwork.

· Different remote sensing methods should be used as appropriate; the inclusion of other species e.g. an introduced Gracillaria and green macroalgae should be tested. 

3. Proposal monitoring program

The meeting agreed that seagrasses are a vital component of the Wadden Sea ecosystem and that their spread indicates improving ecological quality. However, due to divergent methods of assessment, the total area of seagrass in the Wadden Sea remains unknown. The meeting further agreed that for an appropriate seagrass monitoring strategy it would be necessary to assess to which extent the trilateral Target “An increased area of, and a more natural distribution and development of … Zostera fields” has been reached and to which extent the current status is related to the theoretical “carrying capacity”. This would be merely an expert estimation and could compare the current situation with the maximum surface area of intertidal seagrass beds which could be reached under high quality conditions. This could give an indication whether the current situation has reached, is below or even far below carrying capacity. 

For the Netherlands, the current surface area of seagrass beds was regarded as more or less the maximum which can be expected in the intertidal area. Only by intensive effort, esp. in the Groningen salt marsh works, a significant increase in area might be possible. A desk study will be carried out with regard to the subtidal area (other countries are invited to participate in some way in this study). 

In Lower Saxony, the intertidal seagrass surface is still at least 5 times lower compared to the situation in the 1950s/70s at can be regarded as clearly below the carrying capacity which may be estimated to about at least 35 km². 

In Schleswig-Holstein, the maximum surface area of seagrass beds which is possible (no land claim and other mechanical disturbances, continued decrease of nutrient input) would be about 1 – 5% coverage in the Dithmarschen area (today 0.3%) and about 20% in the North Frisian Wadden Sea (today 10%) assuming a more or less continuous belt of seagrass along the mainland coast. 

The results can be summarized as follows:

· In DK, the is no sufficient information about the coverage in the past, therefore it can not be estimated to which extent the current coverage meet the carrying capacity

· In NL, the current surface area is close to carrying capacity, 

· In Lower Saxony, current surface is at least 5 times below carrying capacity

· In SH, about 2 times below potential carrying capacity.

3.1 Monitoring Objectives

The meeting agreed that monitoring of seagrass should be carried out to support trilateral policy and management. It should 

· assess changes in the occurrence and distribution of seagrass 

· assess changes in species composition and abundance of Zostera and other aquatic phanerogames such as Ruppia. 

· monitor changes of occurrence and species composition 

· contribute to causal analysis of changes, 

· enable an estimation of  potential carrying capacity in the Wadden Sea for seagrass and assess deviation from it

· prepare recommendations for management

3.2 Monitoring species and areas

In the marine and brackish coastal waters of the Wadden Sea, the aquatic phanerogames comprise two genetically highly diverse seagrasses (Z. marina Z, noltii) and restricted to brackish conditions the wigeon grass Ruppia maritima and R. cirrhosa.  

Seagrass should be monitored covering all intertidal flats in the entire Wadden Sea. Within the Wadden Sea regional assessments and analyses of spatial distribution should be carried out to fulfill the reporting obligations of the relevant EC Directives. 

Selected monitoring areas should be assigned which are representative for a larger part of the Wadden Sea and where field surveys can be carried out with a high frequency. This should also include potential seagrass sites.

Additional surveys should be considered to include suitable subtidal areas for Zostera marina and brackish transitional water bodies for Ruppia spp.

The monitoring of Zostera and Ruppia in salt marsh creeks should be addressed to the salt marsh expert group.

3.3 Methods

No single monitoring method is available to meet all objectives. 

1. Remote sensing provides a good area assessment of all aquatic macrophytes but cannot separate taxa sufficiently. In particular, it is difficult to distinct between seagrass indicating generally good and green algae indicating potentially deteriorating ecological conditions in the Wadden Sea.

Complete ground surveys provide good taxonomical resolution but are not feasible where aquatic macrophytes are spread over a very wide tidal area such as in the Northfrisian Wadden Sea. 

2. Seagrass occurrence is extremely uneven in the Wadden Sea. Therefore the achievable accuracy of assessment in the Western Wadden Sea with few seagrass beds cannot be reached in the Northern Wadden Sea with plenty of seagrass beds.

However, this found situation does not preclude collecting reliable and comparable data sets from the sub-regions to estimate total seagrass area and respective shares of the taxa, nor does it preclude to identify trends and deviations from carrying capacity. 

The following methods should be combined in order to reach the objective:

a. Remote sensing techniques at irregular intervals (such as satellite and airborne sensors / aerial photographs),

b. airborne surveys (visual mapping of extensive occurrences of seagrass and green algae annually)

c. field surveys

3.3 Field surveys

The meeting agreed that common methods for mapping of seagrass beds in the field should be developed. The experiences gained in the TMAP blue mussel bed monitoring (definition of beds, borders of a bed, “25-m-rule”) could be probably used. This concerned: 

· definition of borders of a seagrass bed

· definition of coverage of seagrass

· low tide coverage of sediment,

· minimum density: [e.g >5%],

· density ranges: [5-20, 20-40 etc…],

· calculation density of whole seagrass bed and of single patches (incl. calculation methods)

· calculation method for up-scaling of seagrass bed area (ha) and coverage (%)

· absolute / net area: area (ha)*coverage(%) 

· gross area: area with >5% seegrass coverage

3.4 Parameters

The meeting was the opinion that the parameters currently monitored where sufficient to fulfill the objectives. Further adaptations may be required at a later stage if the comparability of results from different sub-regions should be enhanced. 

3.5 Frequency and time 
The meeting agreed that the monitoring frequency has to be adapted to the situation in the sub-regions:

· NL: annual, biannual and every six years(selected sites)

· Nds: total area very 6 years, selected sites annually

· SH: every year aerial mapping / selected sites annually 

· DK: every year at selected sites, areal cover two times in six years at selected sites

5. Follow up work 

The meeting agreed on the following arrangements to be carried out until 28 April 2006:
1. Chairman/secretariat to prepare proposals for: 

· Definition of “Carrying capacity” for seagrass beds, 

· Seagrass monitoring terminology (reference to blue mussel bed guidelines), 

· Calculation of area and density

· GIS data delivery (CWSS)

2. Remote sensing

- Discussion of results of German remote sensing project (OFEW project) (Stelzer)

- Comparison of aerial photographs at next meeting– hands on exercise (all members)

3. Info on field surveys (all members)

- detailed information on sampling procedures,

- photos from field sampling: characteristics of seagrass beds, sampling equipment,

4. Draft TMAP Seagrass monitoring guideline (CWSS)

6. Next meeting

The meeting agreed to meet again on 9 – 10 May 2006 in Hamburg to finalize the report to the TMAG. 

7. 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, Mr. Thomas Raabe, for the excellent organization and wished all participants a safe trip home. 
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1. Welcome and introduction 13:00

Karsten Reise (Chairman) / Harald Marencic (CWSS)

- Introduction TMAP: Trilateral Targets and WFD / Habitats Directive

- QSR 2004: Data basis, assessment and results

2. Status and analysis: 13:30 – 15:30 (15’ + 10’ discussion)

NL: Dick de Jong (RIKZ) : The Dutch Monitoring program – status and recent developments

Nds: Marc Herlyn (NLWKN): The Lower Saxon Monitoring program – status and recent developments

SH: Karsten Reise and Anja Schanz (AWI): The Schleswig Holstein Monitoring program – status and recent developments

DK: Jens Sund Laursen, Sdrjyland Counts: The Danish Monitoring program – status and recent developments

Kestin Stelzer, Brockmann Consult, Geesthacht:

Remote sensing techniques and monitoring of macrophytes (German OFEW Project)

3. Proposal monitoring program: 16:00 – 18:00 / second day: 9:00 – 12:00

Plenary discussion

Monitoring strategy

“Why, what, where and when””

- trilateral monitoring objectives, 

- temporal trends, spatial distribution, quality objectives, 

- monitoring parameters

- sampling locations,

- frequency,

Tools

“How”

- remote sensing/aerial surveys and ground truth, 

- ground surveys

- sampling methods

Data handling

- Proposals to enhance data harmonization and data transfer

- GIS database: location and area of seagrass

4. Follow up (12:00 – 13:00

- Summary of Results, and organization of follow-up activities (CWSS)

- Next meeting and finalization of report to TMAG (mid 2006)

5. Closing (13:00)

Annex 3 Terms of Reference

TMAP Ad hoc working group

SEAGRASS

Terms of Reference

(29.11.2005)

1. Introduction

The experiences from the QSR 2004 revealed that a harmonized assessment of Wadden Sea monitoring data of seagrass is still hampered because of limited comparability of monitoring methods and data. 

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 Habitats and Water Framework Directive 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 review the current monitoring program especially with regard methods applied in the national monitoring programs, together with an indication of costs and priorities,

2. to assess cost-benefits on an integration of remote sensing techniques into national monitoring program, the especially in combination with other monitoring surveys in order to obtain comparable data sets for the whole Wadden Sea,

3. to prepare a proposal for complete and concerted surveys of seagrass and for inclusion of long-term monitoring stations with a higher frequency to better analyze population development, together with an indication of costs and priorities,

4. to prepare proposals for a common GIS database of seagrass occurrence based on the available monitoring data, 

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

5. discuss possibilities in improvement of management and protection of seagrass,

6. exchange, as appropriate, results of research with regard to monitoring and management of seagrass in the Wadden Sea

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

Terms of Reference

Draft program

Inventory of seagrass Monitoring in the Wadden Sea (version 17.2.05)

National Reports

Die Seegrasbestände der niedersächsichen Watten (2000-2002) (in German)

Seegrass-Monitoring im Schleswig-Holsteinischen Wattenmeer (in German)

Forschungsbericht zur Bodenkartierung ausgewählter Seegraswiesen im schl.-holst. Wattenmeer 2003. Juni 2005

Vadehavet - Status og udvikling 1989 - 2004 NOVANA (in Danish)

http://www.ribeamt.dk/sw32934.asp

Dutch Seagrass Website (in English and Dutch)

http://www.zeegras.nl/

Introduction of Zostera marina in the western Dutch Wadden Sea (2000-2005)

(Final report, in Dutch)

Trend analyses of seagrass distribution in the Dutch Wadden Sea 1988-2003 (in Dutch, with English Summary)

Seagrass opportunity maps (in Dutch, with English Summary)

Trilateral background documents 

QSR 2004, chapter 8.4 Seagrass: 

http://cwss/QSR/chapters/QSR-08.4-seagrass.pdf

Recommendations Scientific Wadden Sea Symposium Esbjerg 2005.

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

TMAP Manual, Chapter II-5.2 “Eelgrass”:

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

Annex 5 Inventory seagrass monitoring

(version 24.2.2006)

	
	The Netherlands

	1. General
	

	1.1 Institutes


	Rijkswaterstaat RIKZ Middelburg, Dick de Jong

Rijkswaterstaat AGI Delft, A.H. Groeneweg; J Bergwerff 

	1.2 Title
	a. Monitoring of seagrass in the Wadden Sea



	1.3 Aim


	 a. Trend and spatial development of seagrass for habitat management, Waterframework directive, Habitatdirective, Management scheme of the Dutch Wadden Sea etc 



	2. Sites
	

	2.1 Area and  frequency
	 program until 2005

 Annual mapping in 3 main areas (in MWTL program since:)

o Hond-Paap (since 1994

o Groninger Kust (Lauwersmeer – Eemshaven) (since 1998)

o Terschelling (three sub-areas( since 1991)

 Sites mapped in irregular frequency or during projects:

o Ameland, Schiermonnikoog, Rottumeroog, Griend, Balgzand, Mokbaai

 frequency and time of the year: annually,

o 1 July - 1 September (may extend to 29 September) (aerial photographs)

o 1 August – 25 September (fieldwork)

o Program in 2006: 
- annual mapping Hond-Paap; 
- bi-annual mapping: Terschelling, 2 main parts coast Groningen, Voolhok (Ems), Balgzand (Den Helder);
- once per 6 years rest of coast Groningen

	2.2 Parameters
	· Area and location, 

· Species composition,

· Coverage (%) (vegetation density) 

· Surface of coverage classes (%) (0-5, 5-20, 20-40, 40-60, 60-80, 80-100)

· Frequency of abundance, 



	2.3 Methods
	· aerial surveys since 1991/1994

· aerial photographs (false color/infrared, scale 1:10,000, 60% overlap), (at Groninger Kust only fieldwork until 2002),

· fieldwork: according “Standard procedure mapping macrophytes” (Koppejan et al., 2001), 

· Field work: GPS



	2.4 Analyzing methods
	· Interpretation aerial photographs: (to be described)

· GIS: ArcGis, grid size 2x2m

· 

	4 Data handling
	· GIS (ArcGIS)

· 

	5 Quality assurance
	


Literature:

www.zeegras.nl ; website (also in English) with monitoring data and additional information about seagrass in the Netherlands

Koppejan, H., Groeneweg A.H. & Jansen, B.J.M., 2001. Standaardvoorschift macrophytobenthos kartiering in de Waddenzee en Oosterschelde. Ministerie von Verkeer en Waterstaat – Meetkundige Dienst, rapport MD-GAE-1002. 24 Juni 2001, 38 pp.

	
	Schleswig-Holstein

	1. General
	

	1.1 Institutes


	Alfred-Wegener-Institut, Wattenmeerstation List/Sylt

National Park Agency Tönning, 



	1.2 Title
	Sea grass Monitoring in the National Park Schleswig-Holstein Wadden Sea

	1.3 Aim


	Monitoring and assessment of the development and distribution of seagrass 

	2. Sites
	

	2.1 Area and  frequency
	 Annual mapping of tidal flats (from Elbe do Danish border) since 1991 (regularly and same methods since 1995) and ground truth,

 Field mapping at selected sites (Lister Deep, Königshafen) 

 frequency and time of the year:

o annually, 3 flights per year, June – August, 

	2.2 Parameters
	· Area and location, 

· Coverage (%): <50% and >50% (halfschematically on maps 1:100,000)

· Notes are made on unusual colour, green algal cover and visible disturbances

· Biomass (selected sites since 2003)

· Species composition (selected sites since 2003)



	2.3 Methods
	· Manual mapping by airborne surveillance (meandering flight during low tide at 300-500 m altitude)

· Field mapping GPS (since 2003)


	2.4 Analyzing methods
	· 

	4 Data handling
	· GIS: ArcGis 



	5 Quality assurance
	


Literature: 

Reise, K., 2001. Algen und Seegrass: grüne Matten und Wiesen im Watten. In. Wattenmeermonitoirng 2000. Schriftenreihe des Nationalparks Schleswig-Holsteinisches Wattenmeer.

	
	Niedersachsen

	1. General
	

	1.1 Institutes


	Niedersächischer Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz (NLWKN), Marc Herlyn

National Park Administration Wilhelmshaven, Richard Czeck,

	1.2 Title
	Seagrass Monitoring in the Niedersachsen Wadden Sea

	1.3 Aim


	Monitoring and assessment of the development and distribution of seagrass 

	2. Sites
	

	2.1 Area and  frequency
	 Mapping of tidal flats in 

o 1993/94 (Kastler & Michaelis, 1997)

o 2000-2002 (Adolph et al. 2003)

 frequency and time of the year:, 

o July – October 2002 (1235 stations), plus 305 in 2000 and 2001

	2.2 Parameters
	· Area and location, 

· Species composition (Zostera marina and Z. noltii)

· Cover and proportion (%) in five classes(<1, 1-5, 5-20, 20-60, 60-100)

· Cover (%): area of seagrass-covered patches in relation to the total seagrass bed area

· Proportion (%): area covered by seagrass within the patches in relation to the total area of the seagrass patches of a bed

· Biomass: at selected sites:

· to 6 samples per bed, each covering 181 cm²

· fresh weight, dry weight and afdw

· analysed seperately for leaves and roots/rhizomes

· - Sediment characteristics



	2.3 Methods
	· Field mapping, GPS

· Complemented by aerial surveys in July and August 2002 (comparison with field mapping)



	2.4 Analyzing methods
	· GIS: ArcGic 



	4 Data handling
	· GIS ArcGis



	5 Quality assurance
	


Adolph, W., S. Jaklin, M. Meemken & H. Michaelis, (2003): Die Seegrasbestände der niedersächsischen Watten (2000 – 2002), Dienstber. Forschungsstelle Küste 1/2003 -- 1-19 Norderney

KASTLER, T. & H. MICHAELIS (1997): Der Rückgang der Seegrasbestände im niedersächsischen Wattenmeer. Ber. Forsch.-Stelle Küste Norderney 41: 119 - 139.

	
	Denmark

	1. General
	

	1.1 Institutes


	Ribe Amt, Soenderjyllands Amt, Danmarks Miljöundersoegelser,



	1.2 Title
	NOVANA. Phytobenthos



	1.3 Aim


	Documentation of the development of phytobenthos (seagrass and macroalgae).



	2. Sites
	

	2.1 Area and  frequency
	 Mapping of transects in the southern Danish Wadden Sea (Havneby, Ballum, Roemoe-Nord) 

o Yearly since 1991

 frequency and time of the year:, 

o annually, in August
 Yearly annual surveys (combined with macroalgae survey)



	2.2 Parameters
	Annually:

· Location of seagrass beds, 

· Coverage of seagrass-species

· Total coverage of seagrasses

· Coverage of eutrophication-related species

· Coverage of macroalgae on hard substrate

· Coverage of hard substrate incl.blue mussel beds

Every three years: 

· Biomass of seagrass species

· Number of shoots

· Biomass of eutrophication-related algea (Chaetomorpha linum, • Cladophora sp., Enteromorpha sp., Ulva lactuca, Ulvaria fusca, Ectocarpus sp. , Pilayella sp.

· Estimate of total area of seagrasses



	2.3 Methods
	· Field mapping, GPS

· Aerial photographs in 2002 



	2.4 Analyzing methods
	· 

	4 Data handling
	· 

	5 Quality assurance
	


Literature

Amterne Vadehavssamarbijde, 2005. Vadehavet – Status og udvikling 1989 – 2004, NOVANA. 







