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Introduction

1. Objective of the TMAP Handbook

The TMAP Handbook is intended to provide common guidelines for monitoring of parameters which are measured in the Wadden Sea in the Trilateral Monitoring and Assessment Programme (TMAP) under the umbrella of the Dutch-German-Danish Trilateral Cooperation on the Protection of the Wadden Sea. 
The TMAP Handbook has been developed by the Interrreg IIIB HARBASINS project in 2005 – 2998. It will be maintained by the Common Wadden Sea Secretariat and provides a framework for future technical adaptations and amendments of the Wadden Sea monitoring programme.
The TMAP Handbook has been a pilot project to prepare an integrated monitoring and assessment concept for a coherent coastal ecosystem shared by three countries (NL, D, DK). It matches the various approaches and instruments for management, monitoring and assessment and combines the requirements of the EU Water Framework, Habitats and Birds Directives and other relevant agreements. Therefore, it also serves as example of an integrated coastal zone monitoring for other coastal areas. 

The TMAP Monitoring Handbook is a tool that combines monitoring in the field with the various levels of assessment and reporting requirements by the EU and other international programmes. It contains: 

· An overview of all relevant monitoring requirements and assessment tools, 
· A list of monitoring parameters and parameter groups, 
· Monitoring methods, 
· Monitoring stations, 
· A list of responsible authorities, 
· A link to TMAP data exchange including spatial data (TMAP Data Manual). 
The TMAP Monitoring Handbook is an interactive system based on a relational database which allows different surveys on the monitoring programme in relation to the different monitoring and reporting requirements. This allows different overviews on the monitoring programme either from various EU Directives, OSPAR or other programmes (CMS, Ramsar). The TMAP Monitoring Handbook thus connects the ecosystem view with the (partly) sectoral or non-Wadden Sea views of the other conventions and Directives and lays the foundation of further harmonization of tools and approaches.
The complete TMAP Handbook is electronically accessible at the CWSS website (www.waddensea-secretariat.org) and will be maintained and further developed as an electronic version. 
2. Development of the TMAP Handbook

The TMAP which had been developed during the period 1992 – 1997 and provides information for a harmonized assessment of the Targets, as described in the Wadden Sea Plan, which are the central element of trilateral management and policy and are valid for the entire Dutch-German-Danish Wadden Sea. 

In order to achieve synergies with the monitoring programs required by the EU Water Framework, Habitats and Birds Directives, and other agreements, such as OSPAR, which carried out in the Wadden Sea, the Interreg IIIB HARBASINS project was initiated to develop an approach for on integrated monitoring program in the period 2005 – 2008.
The Wadden Sea Plan and the deduced TMAP address the Wadden Sea as one coherent region whereas the EU Directives have been developed with regard to specific species and areas. It must also be underlined that the Wadden Sea Plan Targets cover most of the relevant habitats and species of the Wadden Sea, whereas this is not the case for the EU Directives (Tab.1) An addition, the EU Directives itself have differences in their objectives, indicators, reporting units and management (Tab.2). 

Table 1 : Coverage of Wadden Sea Plan Targets and EU Directives

	TOPIC
	Wadden Sea Plan Targets:
	Habitats / Birds Directive
	WFD

	Landscape + Culture
	+
	-
	-

	Water and Sediment
	+
	(indirectly)
	+

	Salt Marshes
	+
	+
	+

	Tidal Area (eu- / sublitoral)
	+
	+
	+

	Beaches and Dunes
	+
	+
	-

	Estuaries
	+
	+
	+

	Offshore Zone (seals, birds)
	+
	+
	-

	Rural Area 
	+
	+
	-

	Birds 
	+
	+
	-

	Marine Mammals
	+
	+
	-

	Fish
	(indirectly)
	+
	+ (transitional)


Table 2: Comparison of EU Habitats and Birds Directives (BHD), Water Framework Directive (WFD) and Marine Strategy Directive (MSD), 
	
	BHD
	WFD
	MSD

	General objective
	Favourable conservation status
	Good ecological status / potential
	Good environmental status

	Indicators
	Habitat (range, structure and function, typical species)

Species (population, range, maintenance) 
	Biological, hydro-morphological, physical-chemical Quality Elements
	Physical-chemical, biological

	Reporting unit
	Habitat type, species
	Water body 
	Marine regions

	Scale
	Per country / bio-geographic area
	Per river basin district
	Marine (sub)regions (overlap WFD)

	Time
	2007, 2013
	2009
	2021

	Management plan
	HD management plan (Art. 6)
	River basins management plan (Art 13,11
	Programme of measures (Art. 12)


The HARBASINS project analyzed the monitoring and reporting requirements with regard to the EU Directives. The project has involved many scientists and manager from different authorities dealing with the implementation of the EU Directives in the Netherlands, Germany and Denmark in order to find a harmonized an integrated monitoring approach for the Wadden Sea. 
In addition to the existing TMAP network and working groups, four ad-hoc expert groups have been established in 2006 (hazardous substances, seagrass, fish, beaches & dunes) and several workshops on Habitats Directive and WFD implementation have been carried out during 2006 – 2008 to provide advice on the monitoring program. 

As a result, the HARBASINS project proposed a revised monitoring program for the Wadden Sea which has been adopted by the Trilateral Working Group (TWG) in April 2007 (TMAP fact sheets, May 2007). It covered: 

· The information needs for management and reporting with regard to the implementation of the Wadden Sea Plan,
· The reporting requirements of the relevant EC Directives (Birds, Habitats, Water Framework) taking into account that regional differences with regard to priority setting in implementation of the EC Directives occur, 

· An explanation for inclusion of new parameters in the TMAP, 
· The technical feasibility of the proposed parameters (whether appropriate monitoring methods are in place or whether additional technical work is required).

A number of the monitoring parameters have already been coordinated trilaterally and successfully harmonized for a long time (breeding and migratory birds, harbour seals, blue mussels, salt marshes, contaminants in bird eggs). They provide a good basis for the Wadden Sea monitoring in the three countries and have proven their value for Target assessment (QSR 2004) and for national and international reporting obligations (such as Ramsar, OSPAR, EC Directives) and are continued in the new TMAP. 

For some parameter groups, new monitoring strategies still have to be developed in the future. This concerns especially monitoring of subtidal habitats and monitoring in the Offshore Area (up to 12 sm), for example for offshore seabirds and harbour porpoise. 

Further technical adaptations of TMAP parameters (such as locations, frequencies, methods) to the HD and WFD assessment schemes, which are recently under development, have also to be considered in future. In addition, the assessment schemes of the HD (definition of conservation objectives and favorable conservation status) and WFD (reference condition and a classification scheme for good ecological status) will also to be linked with the further development of the Wadden Sea Plan which will be carried out until 2011. 

The parameter “breeding success” was selected as a new parameter assessing the Target of a “natural breeding success”. It will complement the existing bird monitoring program with an “early warning” aspect and allows a better and integrated assessment of the status of breeding bird populations, also with regard to the “favorable conservation status” of the HD.
In May 2008, the final product, the TMAP Handbook, was published. Because the implementation of the EU Directives has not yet been finalized in all details in all countries, and, in addition, the Marine Strategy Directive will be implemented, it is very likely, that this will have also influences on the Wadden Sea monitoring. Therefore, the Handbook should be considered as a live working document. 

3. Future progress of the TMAP Handbook

This first complete version of the TMAP Handbook elaborated during the Interrreg IIIB HARBASINS project in 2005 – 2008 will be the basis for future technical adaptations and amendments, especially with the further tuning of the WFD and HD monitoring, as outlined above. 
The TMAP Handbook will be maintained at the CWSS website (www.waddensea-secretariat.org) and this electronic version will be the most up-to-date copy available. The handbook will also be available as a relational database (database on CD) with additional functionalities. 
Modifications to the Handbook, following the further work referred to above, will be incorporated in the electronic version. 

Part A Description of the TMAP
1. Objective of the TMAP
The Trilateral Monitoring and Assessment Program (TMAP) is the common monitoring program for the Wadden Sea carried out by The Netherlands, Germany and Denmark in the framework of the Trilateral Wadden Sea Cooperation. It is coordinated by the Trilateral Monitoring and Assessment Group (TMAG). 

The general aim of the trilateral Wadden Sea monitoring, assessment and research is basically twofold, namely
•
to provide a scientific assessment of the status of the ecosystem and,
•
to assess the status of implementation of the ecological targets of the Wadden Sea Plan.
Both categories of information are essential for the development and evaluation of the trilateral Wadden Sea conservation policies and management.
2. Development of the TMAP

The Trilateral Monitoring and Assessment Program (TMAP) was developed following a decision of the 6th Trilateral Governmental Conference in Esbjerg in 1991, where the ministers decided “to cooperate in scientific research and monitoring” and to further implement a Common Wadden Sea Monitoring Program pursuant to decisions of the 1988 Governmental Conference ‘to continuously evaluate the ecological state of the Wadden Sea as a whole, in order to be able to decide on relevant trilateral policy measures’.

A basic concept for an integrated Trilateral Monitoring and Assessment Program (TMAP) for the entire Wadden Sea has been elaborated by the Trilateral Monitoring Expert Group (TMEG) in the period 1992 – 1993 (TMEG 1993). In 1993, the concept was adopted by the Senior Officials and the program started with a sub-set of parameters based on the existing and not yet harmonized national monitoring programs in January 1994. Joint monitoring programs for breeding and migratory birds and seals have already been trilaterally implemented and are part of the TMAP in 1989 and 1992, respectively.

In 1994, the TMAG was established as a permanent working group under the Trilateral Working Group (TWG) to further elaborate the basic concept and to implement the TMAP. The TMAG is also responsible for the coordination of ecological research, the development of a trilateral data handling and the preparation of assessment reports of the Wadden Sea ecosystem at regular intervals. 

During 1995 – 1997, the TMAG developed common guidelines for TMAP parameters, a trilateral data management and a proposal on the implementation of the different parts of the TMAP. Priority parameter groups were defined and different implementation scenarios were developed taking into account technical and financial implications. The work was carried out with financial support of the LIFE program of the European Commission (DEMOWAD Project) (TMAG 1998).

Based on the implementation plan by the TMAG, the Ministers decided at the Stade Governmental Conference in 1997 to implement a Common Package of parameters including the associated data management. These priority parameters have been selected from the TMAP based on the information requirements of the Targets. 

The overall aim of the TMAP is to provide a scientific assessment of the status of the ecosystem and to assess the status of the implementation of the Targets. Because the Targets are the central elements of the trilateral management, the Wadden Sea Plan, monitoring parameters have to be selected according their validity for the Target assessment. Other important elements to be considered by the TMAP are the requirements of the EU Directives (Bird, Habitat, Water Framework). The TMAP also depends on other international developments, namely the monitoring program of OSPAR and the recommendations of ICES. 

In order to achieve synergies with the monitoring programs required by the EU Water Framework, Habitats and Birds Directives, and other agreements, such as OSPAR, which carried out in the Wadden Sea, the Interreg IIIB project HARBASINS was initiated to develop an approach for on integrated monitoring program in the period 2005 – 2008.

A major challenge of the TMAP is a fine tuning between the national monitoring programs, the requirements of the Trilateral Cooperation and the EU Directives and other international developments. This concerns a consistency in the selected parameters and monitoring methods, as well as assessment procedures and reporting conditions. To gain mutual advantage and avoid double work, the reporting procedure and frequency should be harmonized as much as possible.

3. Parameters
An overview of the proposed parameters has been compiled in the summary table below. It underlines that most of the proposed TMAP parameters are part of existing or planned monitoring programs in the three countries and already cover the requirements of the EC Directives and other international agreements. A more detailed description of the parameters can be found in the TMAP guidelines.
	Topic
	Parameter 
	Method
	Remarks
	Costs

	Targets on quality of water and sediment
	
	
	

	1. Eutrophication
	· nutrient inputs (river, atmosph.)

· nutrients in water

· chlorophyll a

· phytoplankton

· macroalgae

· macrozoobenthos
	According OSPAR Common Procedure (see QSR 2004), and WFD guidance
	The TMAP parameters cover the existing or planned monitoring programs in the three countries. 
	No additional costs expected 

for the TMAP

	2. Natural micro-pollutants (metals, PAH)
	· metals in sediment and biota (mussel, flounder, bird eggs)

· PAH (water, sediment, mussel)

· Beached (oiled) birds
	According JAMP guidelines and WFD guidance.
According OSPAR resp. TMAP/TBBS guidelines
	WFD priority substances to be monitored in the water column according risk analysis for individual water bodies. 
	No additional costs expected 

for the TMAP 

	3. Man-made sub-stances (xenobiotics)
	· organochlorines in sediment and biota (mussel, flounder, bird eggs)

· TBT (sediment, biota)
	According JAMP guidelines and WFD guidance
	WFD priority substances to be monitored in the water column according risk analysis for individual water bodies. 
	No additional costs expected 

for the TMAP 

	4. Targets on Salt Marshes
	· area,

· vegetation 

· selected typical species, 

· grazing, 

· drainage
	Vegetation mapping (aerial photographs and ground truth); Field surveys (permanent plots or stratified random sampling)
	Existing monitoring schemes to be continued. 

Common TMAP typology can be applied.
	No additional costs expected 

for the TMAP 

	5. Targets on Tidal Area (1)
	
	
	

	5.1 Geomorphology
	· area of tidal flats 

· sediment type distribution, 
· 
	Remote sensing and field sampling
	Comparability of methods to be enhanced. 
	No additional costs expected 

for the TMAP 

	5.2 Macrozoobenthos
	· species composition

· abundance

· biomass 

· age [not mandatory]
· 
	Field surveys and transects, national WFD guidelines.


	
	No additional costs expected 

for the TMAP 

	5.3 Biogenic structures:
	
	
	
	

	a. seagrass
	· area and distribution

· coverage


	Mapping of intertidal seagrass beds (aerial mapping and field surveys).
	Revised TMAP guidelines prepared by seagrass group in 2006.
	No additional costs expected 

for the TMAP 

	b. mussel beds
	· area and distribution

· biomass

· coverage
	Mapping of intertidal blue mussel beds (aerial photographs and field surveys) 
	
	No additional costs expected 

for the TMAP 

	c. Sabellaria reefs
	· area and distribution


	Methods for subtidal habitats under development.
	From research projects on subtidal mapping in Lower Saxony, Schleswig-Holstein and The Netherlands. 
	Cost indication not yet possible.

	5.4. Fish
	· distribution and abundance of species in the Wadden Sea


	Existing surveys for demersal fish (IMARES, BfA Fisch.) and pelagic fish (Schl.-Holstein)
	Wadden Sea fish assessment tool in preparation (similar to WFD tool in transitional waters).
	No additional costs expected 

for the TMAP

	
	· distribution and abundance of species in transitional waters
	Stow net fishery (pelagic fish), 3-4 stations in Ems, Weser, Elbe
	Guidelines developed for WFD monitoring (obligatory)
	Additional costs covered by WFD budget

	Targets on Beaches & Dunes
	
	
	

	6. Dunes
	·  area

·  vegetation 

·  selected typical species

·  nitrogen deposition, 

·  land use
	Vegetation mapping (aerial photographs and ground truth); 

Field surveys (permanent plots or stratified random sampling)

	Existing monitoring schemes to be continued. 

Common TMAP typology can be applied. Comparability of field survey methods to be enhanced.
	No additional costs expected 

for the TMAP 

	7. Targets on Offshore zone  (1)
(from baseline to 3 resp. 12 sm)
	· selected chemicals,

· area and location of sand banks and reefs,

· selected typical species (birds)
· marine mammals
	According OSPAR guidelines and WFD standards.

Methods for subtidal habitats under development in HD. 
Methods for BD and HD species under development
	Research projects on subtidal mapping area carried out in NL and D. 
	Cost indication not possible

	8. Targets on Birds
	· number and distribution of breeding birds


	According JMBB/TMAP guidelines
	Existing monitoring schemes to be continued. Adaptation to 6-year reporting cycle.
	No additional costs expected 

for the TMAP. Additional costs if inclusion of new species.

	
	· breeding success
	JMBB/TMAP Pilot project
	Financing possibility for “breeding success” to be investigated
	Pilot Project proposed

	
	· number and distribution of migratory birds


	According JMMB(TMAP guidelines
	Existing monitoring schemes to be continued. Adapted to 6-year reporting cycle. 

Projects to be initiated to assess Targets (food availability, roosting and moulting areas, natural flight distances.)
	No additional costs expected, 

inclusion of additional species within existing budget.

Extra budget for projects required to assess targets. 

	9.Target on Marine mammals*
	· numbers and distribution of harbour seals (adults & pups) 
	According TSEG / TMAP guidelines 


	Existing monitoring scheme to be continued. 


	No additional costs expected 

for the TMAP 

	
	· numbers and distribution of grey seals 


	National surveys
	Harmonization of existing monitoring 
(ongoing by TSEG)


	No additional costs expected 

for the TMAP 

	
	· numbers and distribution harbour porpoise

	National and/or North Sea wide surveys according to national HD obligations
	Await MINOS results (German project) for possible Wadden Sea monitoring.
	Cost indication not possible

	10. Human activities
	- fishery

- recreational activities
	According TMAP guidelines.


	Also available data on all other human activities relevant for assessment should be compiled. 
	No additional costs expected 

for the TMAP 

	11. General parameters
	- costal protection measures

- flooding/hydrology

- land use

- weather conditions
	All relevant available data from existing sources
	Compilation in connection with trilateral assessment (QSR)
	No additional costs expected 

for the TMAP 


4. Ecological Research

The research component is the flexible element of the TMAP. Ecosystem research studies the environment on a broader perspective including features regarded as subordinate given the present status and knowledge of the ecosystem. The foremost tasks of ecosystem research are to discriminate between natural fluctuations and human impacts to find the causes of changes observed in the ecosystem. A further task is to continuously improve the efficiency of the moni​toring program. These tasks are essential for two goals of policy and management: the capability of providing evidence for man-made causes, and the capability of interpreting and predicting the reactions of the ecosystem correctly. 

While research into the cause of observed changes is a prominent task for concomitant investi​gations of the ecosystem, the elaboration of new or alternative parameters and appropriate methods for the monitoring program must have high priority in the near future. Such research projects result in a proposal for a monitoring program which is tested for its feasibility and effi​ciency in a trilateral pilot project. Depending on the results of the pilot project, the project is then implemented as a regular long-term monitoring program in the framework of the TMAP. 

5. TMAP Data Management
An elementary component of the TMAP is common data handling which makes monitoring data available for trilateral assessment. For this purpose, identical TMAP Data Units have been installed in each country where the data can be stored in the same way. The monitoring data are now available in a harmonized way and in a shorter time span than in the past. Moreover, all the information which is necessary for the interpretation of the data is part of the database. An overview of the data can be found in the data catalogue which can also be accessed via the Internet homepage of the Common Wadden Sea Secretariat. The downloading of the actual data is restricted to selected expert groups responsible for assessing and publishing data. For the first time, the TMAP Data Units have been used extensively for the preparation of the QSR 2004. 

The TMAP data handling system has the aim to exchange monitoring data in a common format which can be used directly in the trilateral assessment work. According to the TMEG Report 1993, it serves the following tasks:

· preparation of Quality Status Reports entailing most recent data and developments,

· preparation of trilateral reports on specific topics (thematic reports, like breeding birds, migratory birds, seals, contaminants),

· preparation of reports on unforeseeable events (e.g. eider mass mortality),

· safeguarding long-term storage of relevant Wadden Sea data,

· use of trilateral data for national and international programs.

The TMAP data handling system is also a valuable instrument for other reporting obligations (e.g. national status reports, EU reports concerning Natura 2000 and the Water Framework Directive, international reports concerning OSPAR, RAMSAR or other international conventions) by providing up-to-date and harmonized Wadden Sea data (including GIS) from different sources on the national and international level.

In 2004, the TMAP data handling was evaluated by an external consultant (Orbis Institute, Canada) implementing the agreements in § 80 of the 2001 Esjerg Declaration. The Orbis Report concluded that the TMAP data handling is an effective tool in providing the required data. The development and establishment of the system has been achieved at reasonable coasts. The data handling has contributed positively to the QSR 2004 work. There is large potential to use the TMAP data for other value-added national and international purposes. As a next step, further investment has to be realized to improve data access for a broader public, e.g. TMAP information system. 
6. Assessment

Assessment reports of the Wadden Sea ecosystem (Quality Status Reports, QSR) will be pre​pared in regular intervals related to the Trilateral Governmental Conferences. The reports

•
should describe and evaluate the current ecological status of the Wadden Sea,

•
identify changes in this status and the possible causes thereof,

•
identify issues of concern and indicate possible measures to address these issues, includ​ing an evaluation of the likely effectiveness of these measures,

•
identify gaps in knowledge.

The reports will be prepared by a QSR Group under the responsibility of the TMAG. The assess​ment will be carried out together with experts and relevant national institutions in charge of the national assessment.

Additionally, thematic reports will be prepared which entail the results of running trilateral monitor​ing programs, e.g. monitoring of migratory and breeding birds. The reports on selected subjects will be prepared by trilateral expert groups under the responsibility of the TMAG and secretarial assistance of the CWSS. 

The reports are published under: 

http://www.waddensea-secretariat.org/TMAP/Monitoring.html
7. Organization
The Trilateral Monitoring and Assessment Group (TMAG) is responsible for implementation and coordination of the TMAP and reports to the Trilateral Working Group (TWG) (see scheme). The TMAG consists of two - three delegates from the national administrations responsible for the coordination of the national monitoring programs and data management.

The TMAP is carried out by national and regional authorities in charge of monitoring. The main partners are the 

· Danish Ministry for the Environment, 

· Danish National Environment Research Institute (NERI), 

· Counties of Ribe and Sønderjylland,

· German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety,

· State Ministries for the Environment in Schleswig-Holstein, Hamburg and Lower Saxony, 

· Dutch Ministries of Agriculture, Nature and Food Quality, and of Transport, Public Works and Water Management.

Technical groups, like the Trilateral Data Handling Group (TDG), the Coordinator Group on the Joint Monitoring Program for Breeding Birds (JMBB) and the Coordinator Group on the Joint Monitoring Program for Migratory Birds (JMMB) have been installed under the responsibility of the TMAG.

The Common Wadden Sea Secretariat (CWSS) is the secretariat for the trilateral Wadden Sea cooperation. In the framework of the TMAP, the secretariat is responsible for the day to day management of the program and the preparation of the meetings of the TMAG and of the technical monitoring groups.
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Important Note
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This electronic version of the handbook will be the most up-to-date copy available. 
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