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1. Introduction

The TMAG requested the Joint Monitoring groups on Breeding Birds (JMBB) and Migratory Birds (JMMB) to prepare a report in order
1. to support the TMAP revision process with regard to the implementation of monitoring for the Wadden Sea Plan Targets and the relevant EC 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. Status

2.1 TMAP

The TMAP Common Package covers information on numbers and distribution of birds in the entire Wadden Sea. An overview of the TMAP Common Package parameter groups “Breeding Birds” and “Migratory Birds” respectively the Joint Monitoring Program of Breeding Birds (JMBB) and the Joint Monitoring Program of Migratory Birds (JMMB) in the Wadden Sea is given in Annex 1. 

National Coordinator Groups on the Joint Monitoring of Breeding and Migratory Birds (JMBB and JMMB) have been appointed and are responsible for the organization, implementation and assessment in their countries and the assessment and documentation of the trilateral program. Furthermore, these groups are responsible for the harmonization of the program, the guidelines and the methods as well as the coordination and implementation of testing phases/pilot projects for TMAP-parameters, which should be installed on the trilateral level.

The Wadden Sea States have committed themselves to monitor birds in the Wadden Sea as contracting parties to a number of international agreements, conventions and treaties. In particular, the Ramsar Convention, Bonn Convention, Bern Convention, EU-Birds respectively Habitats Directive, and the African-Eurasian Waterbird. 
Achievements TMAP Birds Monitoring (JMBB and JMMB): 

· common guidelines 

· regular quality assurance within the JMBB-program
· common assessment

· regular reports

The most recent publications, which are used for this document, are:


- 
QRS 2004; 


- 
Koffijberg et al., 2006. Breeding Birds in the Wadden Sea in 2001; 


- 
Blew and Südbeck (eds) 2005: Migratory Birds in the Wadden Sea 1980 - 2000; 


- 
the assessment of the migratory bird data until 2004 will be published in the near future.

International workshop
At the International Workshop “Seriously Declining Trends in Migratory Waterbirds in the Wadden Sea”, which was organized by the National Park Administration of the Lower Saxonian Wadden Sea, the Common Wadden Sea Secretariat and the Institute of Avian Research “Vogelwarte Helgoland”, Wilhelmshaven on 31.08.2006 in Wilhelmshaven the added value and quality of the JMMB-program was underlined.

It was greatly acknowledged by the workshop participants:
“that due to the efforts of the Joint Monitoring Program for Migratory Birds (JMMB) in the framework of the Trilateral Monitoring and Assessment Program (TMAP) the amount and quality of migratory bird data has increased considerably over the last two decades and that the information on population trends of migratory waterbirds in the Wadden Sea has been made available at short notice and therefore meet the monitoring obligations of the trilateral policies and relevant international regulations such as the EC Birds and EC Habitat Directives and AEWA. 
Ongoing monitoring is needed in order to keep track with the development of Wadden Sea bird populations and in order to evaluate the effectiveness of conservation measures.”

The participants of the workshop recommended regarding monitoring the following:
“Long-term monitoring of bird populations in the Wadden Sea is essential for detecting changes in population trends and for measuring the efficiency of protection measures. The current level of monitoring has to be maintained as a minimum. 

-
Improved monitoring (smaller counting intervals, turn-over studies etc.) with regard to particular research questions should be carried out in selected countries and regions;

-
and integrated with other international montoring initiatives; in particular the monitoring of waterbirds in the Artic breeding grounds and African wintering areas should be reinforced and internationally coordinated.”

2.2 EC Birds Directive

The Habitats Directive requires that member states provide a report on the conservation status of habitats and species every six years. 

A national report with a first assessment of the conservation status for all species and habitats of Community interest has to be delivered in 2007 (for the period 2001 – 2006). 

The requirements of the EC Birds Directive which are related to monitoring are as follows:

Article 2

Member States shall take the requisite measures to maintain the population of the species referred to in article 1 at a level which corresponds in particular to ecological, scientific and cultural requirements, while taking account of economic and recreational requirements, or to adapt the population of these species to that level.

Article 3

1. In the light of the requirements referred to in Article 2, Member States shall take the requisite measures to preserve, maintain or reestablish a sufficient diversity and area of habitats for all the species of birds referred to in Article 1.

2. The preservation, maintenance and re-establishment of biotopes and habitats shall include primarily the following measures:

(a) creation of protected areas;

(b) upkeep and management in accordance with the ecological needs of habitats inside and outside the protected zones;

(c) re-establishment of destroyed biotopes;

(d) creation of biotopes.

Article 4

1. The species mentioned in Annex I shall be the subject of special conservation measures concerning their habitat in order to ensure their survival and reproduction in their area of distribution. In this connection, account shall be taken of:

(a) species in danger of extinction;

(b) species vulnerable to specific changes in their habitat;

(c) species considered rare because of small populations or restricted local distribution;

(d) other species requiring particular attention for reasons of the specific nature of their habitat.

Trends and variations in population levels shall be taken into account as a background for evaluations. Member States shall classify in particular the most suitable territories in number and size as special protection areas for the conservation of these species, taking into account their protection requirements in the geographical sea and land area where this Directive applies.

2. Member States shall take similar measures for regularly occurring migratory species not listed in Annex I, bearing in mind their need for protection in the geographical sea and land area where this Directive applies, as regards their breeding, moulting and wintering areas and staging posts along their migration routes. To this end, Member States shall pay particular attention to the protection of wetlands and particularly to wetlands of international importance.

Article 10

1. Member States shall encourage research and any work required as a basis for the protection, management and use of the population of all species of bird referred to in Article 1.

2. Particular attention shall be paid to research and work on the subjects listed in Annex V. …
ANNEX V

(a) National lists of species in danger of extinction or particularly endangered species, taking into account their geographical distribution.

(b) Listing and ecological description of areas particularly important to migratory species on their migratory routes and as wintering and nesting grounds.

(c) Listing of data on the population levels of migratory species as shown by ringing.

(d) Assessing the influence of methods of taking wild birds on population levels.

(e) Developing or refining ecological methods for preventing the type of damage caused by birds.

(f) Determining the role of certain species as indicators of pollution.

(g) Studying the adverse effect of chemical pollution on population levels of bird species.

3. Analysis

3.1 JMBB - Breeding Birds

In the Wadden Sea QSR 1999 and 2004 assessments of the JMBB data including Target evaluation were given. The trilateral surveys of breeding birds carried out since 1990 enable an evaluation of trends over a period of more than ten years. Out of 31 species considered, eleven have increased in number, among them species for which the Wadden Sea serves as a core breeding area and which are considered vulnerable, such as the Eurasian spoonbill (see Table 1, see given status of Annex I bird species). 

Numbers of this species have continued to increase since the 1999 QSR. Many species showing upward trends have been subject to a general population expansion in the past decade. As a consequence, the developments in the Wadden Sea must be regarded as an expression of an overall population growth (e.g. for the great cormorant, lesser black-backed gull, Mediterranean gull). However, for the beach-breeding kentish plover and great ringed plover the situation is still unsatisfactory, a problem which was already addressed in the 1999 QSR. Although on a local scale achievements have been made, measures taken have not been successful in halting the overall decline.

For many other species, the underlying causes of the assessed trends are not clear. A major bottleneck in the interpretation and explanation of the observed trends is the lack of data on reproduction and survival. Now, such information is available only on a local scale in the German Wadden Sea. Inclusion of parameters such as nest success and breeding success in the TMAP would enable a much more powerful assessment of the processes causing population changes of breeding birds, and consequently provide a better basis for management measures. It would also quantify the impact of, for example, predation, which seems to be a new problem, but where sound data regarding its impact is lacking.

With regard to the breeding waterbird species in the international Wadden Sea, JMMB is able to produce sound results regarding their population status and thus fulfill obligations deriving from the European Directives (Bird Directive, Habitat Directive, Water Framework Directive). 
Table 1: Status of breeding birds in the Wadden Sea during total counts in 1991, 1996 and 2001, expressed as the number of counted breeding pairs or territories. Data from 1991 after Fleet et al. (1994); data from 1996 after Rasmussen et al. (2000), both with corrections. Also given are status in the EC Birds Directive (Annex I species or not) and the proportion of the NW-European population breeding in the Wadden Sea.
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Species EConts  popuution  PoPUlation  Populaton  Popultion

rective NW-Europe 127" 1996 2001
Great Cormorant Phalacrocora carbo E 15 7 a3 2337
Eurasian Spoonill Platale feucorodia x 525 217 569 &1
Shelduck Tadorna tadrna - 525 a3 4062 6480
Common ider Somateria mlissima - 15 8408 nsM 10497
Red-treasted Merganser Mergusserrater - < 15 ) 4
Hen Harrer Circus cyaneas x < 124 102 126
Oysercatcher Haematopus ostralegus - 525 @ase amser 39927
Auccet Recurviostra vosetta x 525 Tas  N24 1010
Great inged Plover Charodrius iaticula - 15 1368 1367 1083
Kentish Plover Charochius lexandrins x 525 569 521 30
Northern Lapwing Vanelus vnellus - 15 a7y 12521 11,543
Duniin Colidris lpinaschinzi x 15 51 E) 2
Ruff Philomachus pugnax x < 22 & B
Common S Gallinago galinago - <1 529° 646 189
Black-tlled Godwit Limosa fimesa - 15 2anm 3004 2024
Eurasian Curen Namenics argucta - <1 82 632 640
Common Redshank Tringa totanus - 525 oEr 18197 14722
Tumstone Arenarinterpres - < 3 2 1
Mediterranean Gul Lorus melanccephalus < 2 5 ]
Lit Gull Larus minutus x < 2 2 o
Black-headed Gul Lorus ridibundus - 525 2837 1A 1535
Common Gull Leruscarus - 15 6671 04 1389
Leser Black-backed GullLorus fucus - 525 06 w2  E0an
Hering Gul Lorus argentatus - 525 sz sl B2
Great Black-backed GullLorus marinas - < 3 15 27
Gull-biled Tern Gelochelidon niltica x 525 2 & 56
Sandwich Tern Stema sandicensis x 525 wemz Iz 42
Common Ter Sterna hiundo x 525 16T 1306 14371
Arcti Tern Stema paradiscea x 15 525 a0m 8454
Litt Tem Sternaalbirons x 525 654 a3 1121
Short-zared Owl Asio flammeus x < & 4 a0

" Numbers underestimte since coastal meadows ( marsker) behind the seawiall on the Danish mainiand were not covered
during the 1991 survey,
2incomplets coverage in Denmark




Wadden Sea Plan Target Evaluation

Two targets have been included in the Wadden Sea Plan (CWSS 1997) in order to evaluate population changes in breeding birds. These are ‘natural breeding success’, dealing with availability of suitable breeding habitat and factors such as climate change, contamination, fisheries, disturbance, agriculture and other aspects; and ‘favorable food availability’, dealing with suitable food stocks for breeding birds and their offspring (as well as migratory birds). 

Analysis of trends in breeding birds from 1991 to 2001 has shown that these targets have not been met for a number of species. Breeding success of at least Great Ringed Plover and Kentish Plover is still affected by negative habitat quality (lack of habitat dynamics) and human disturbance (leading to low reproductive output). So far, conservation action for these species has been taken at a local scale, but it has apparently not been able to halt the ongoing widespread declines (further information see Koffijberg et al, 2006). 

Regarding the target of ‘favorable food availability’, intensive shellfish-fisheries in the Dutch part of the Wadden Sea (and previously also in Denmark) have had a major impact on breeding Common Eider and Oystercatcher, and perhaps also Herring Gull. Therefore, the ban on mechanical cockle fisheries in the Netherlands in 2004 (by legislation implemented from 1 January 2005 onwards) has been an important step towards an improvement of the available food stocks for shellfish-eating species. 

3.1.1 Typical Wadden Sea bird species which are not covered by Annex I of EC Birds Directive

Among the 31 bird species included in the JMBB monitoring program are 23 species for which the Wadden Sea supports at least 1% of the NW-European population, many of them also listed as Annex I species in the EC Birds Directive (Table 1). Of six species, even more than 25% of the NW-European population is involved.

It should be noted, however, that some characteristic Wadden Sea breeding bird species face problems or occur internationally in high numbers (e.g. Oystercatcher, Great Ringed Plover, Black-headed Gull), but are not well covered by the EC Directives. The ‘Trilateral Red List of Birds in the Wadden Sea Area’ - issued in 1996 (Rasmussen et al., 1996) - has been an important result of the trilateral monitoring as well as an important step for the evaluation of nature conservation policies in the Wadden Sea. However, it has not achieved much authority and to some extent it has been overruled by the EC Birds and Habitats Directives. 

Thus, a specific instrument for the Wadden Sea still could be valuable to safeguard this category of species. The establishment of a ‘List of Priority Species’ would achieve this goal as JMBB/JMMB recommended. In line with the sequence of the total counts, once every five years, this list could be reviewed to assist the evaluation of trilateral targets and recommendations. Proposed criteria for species on this list should be (1) occurring with >1% of the NW-European population and/or (2) experiencing a decline in 1991-2001. These criteria are met by nine species (Table 3). 
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	Table 3: List of characteristic breeding birds in the Wadden Sea that are not covered by the EC Birds Directive, but that are considered important with respect to conservation and management. This ‘priority list’ was compiled according to the criteria (1) population in the Wadden Sea should be >5% of the NW-European population or (2) NW-European population share is 1-5% and the trend in 1991-2001 indicates a decline, see text for details.




Besides these nine species, 14 species are listed on Annex I of the EC Birds Directive. As shown in Table 4, trends for Annex I species Hen Harrier, Avocet, Kentish Plover, Dunlin, Ruff, Sandwich Tern, Common Tern and Short-eared Owl currently all point at an unfavorable conservation status, not only in 1991-2001. Recent data suggest that downward trends did not halt in 2001, but have continued afterwards in nearly all species (Koffijberg et al., 2005b; van Dijk et al., 2006).

Table 4: Summary of significant downward trends in Annex I species of the EC Birds Directive in the Wadden Sea 1991-2001. Species and country combinations with “-“ indicate low numbers which did not allow trend analysis.
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3.2 Migratory Birds

In the Wadden Sea QSR 1999 and 2004 assessments of the JMMB data including Target evaluation were given. The trilateral surveys of migratory birds carried out since 1992 (available data since 1980) enable an evaluation of trends over a period of more than twenty years. (see Table 2, see given status of Annex I bird species)

Table 2: Maximum numbers in the Wadden Sea per species during 1980–1991 (Meltofte et al. 1994) and during 1992–2000 (Blew et al. 2004). Population estimates and ranges are taken from Wetlands International (2002). winter - the population which overwinters in the Wadden Sea area; species included in Annex I of the EU-Bird Directive are marked with an asterisk (*); species which also breed in the Wadden Sea, are printed in bold.
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Of the 34 species, for which the Wadden Sea represents a major stepping stone during migration, 15 species (44%) show significant decreases, seven species (21%) show non-significant decreases, three species (9%) show significant increases, one species (3%) shows a non-significant increase and eight species (23%) are overall fluctuating. In contrast only thre species (Cormorant, Spoonbill and Barnacle Goose) show significant increases.

The causes for the observed population declines are not known in detail for all species, and cannot be assessed by monitoring alone. At least for Dark bellied Brent Goose, there is a clear relationship with poor breeding seasons. For several shellfish specialists (e.g. Eider, Oystercatcher Haematopus ostralegus, but maybe also Knot Calidris canutus and Herring Gull Larus argentatus), there is evidence that food availability has deteriorated in the past decades, probably owing to a combination of reasons caused by the fishery and the climate (in this case lack of cold winters). Many of the other declining species, however, are those for which more than 50% of the total flyway population migrate through or stay within the Wadden Sea, and have also in common that they are long-distance migrants and their lifetime strategy includes a period of fast refueling during their migration to the breeding or the wintering grounds; to them, the Wadden Sea is of fundamental importance as a large and almost inexhaustible food source.

With regard to the migratory waterbird species in the international Wadden Sea, JMMB is able to produce sound results regarding their population status and thus fulfill obligations deriving from the European Directives (Bird Directive, Habitat Directive, Water Framework Directive). Through the cooperation among the trilateral Wadden Sea countries, facilitated by the JMMB, data from the international Wadden Sea have been compiled and have been analyzed with regard to total numbers and trends. The trend analyses methods applied have proven to produce reliable trend results; however, longer data series would largely improve the accuracy of those trends and trend methods can still be refined. 

Wadden Sea Plan Target Evaluation

see more information in QSR 2004 chapter 12.2.4.

4. Conclusions and Proposal
The TMAP JMMB/JMMB programs have been proven to be efficient tools to monitor the number and distribution of breeding and migratory bird species in the Wadden Sea. Both programs are running well in the three different countries, the organization of the common assessment and compilation of regular reports and contributions to the QSR by the National Coordinator groups (JMBB/JMMB) with the support of the secretariat is successful. Additional to the birds species of Annex I of the EC Birds Directive a ‘List of Priority Species’ (see above) is a further necessary tool in the Wadden Sea.

JMMB/JMBB is able to produce sound results regarding the population status of waterbird species ecologically belonging to the international Wadden Sea and thus fulfill - besides the adequate assessment regarding the Wadden Sea Plan targets - obligations deriving from the European Birds and Habitats Directives. Trend analysis methods can be refined to produce even more reliable results; equally important is that monitoring programs continue to exist over long time periods to provide data for the continuation of trend estimates. 

Further Recommendations: Natural Breeding Success and Survival Rates

The trilateral monitoring data by JMBB and TMAP show that is a powerful tool to assess population changes in breeding birds in the Wadden Sea. With the help of results from other research projects, JMBB was able to explain some of the trends observed. However, a target evaluation regarding the parameter ‘natural breeding success’ (also with respect to contaminants) is still not possible since breeding success is not monitored regularly. The outline and methods of such a scheme were already tested in a pilot project in the German Wadden Sea in 1996-97 and another national scheme started in the Dutch Wadden Sea in 2005. Hence, implementation on a trilateral level is ready and overdue for inclusion in the JMBB-program. 
Furthermore, JMBB recommend improving data series on annual survival rates. Together with data on breeding success, this allows an integrated population monitoring, where backgrounds for trends become visible earlier and management and conservation action can be more directed toward the responsible causes. 
Furthermore, JMBB recommend crossover projects which reveal relationships between the data collected by the different monitoring schemes in the Wadden Sea. Such projects are promising with regard to management of dunes or salt marshes, since data on a trilateral level could be used to detect trends and interactions in vegetation development and trends in breeding birds. So far, such studies have only been carried out at a local scale. Insight into vegetation developments and responses of breeding birds would deliver sound data to underpin the ongoing discussions on salt marsh management.
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ANNEX 1 

STATUS TMAP Common Package Breeding and Migratory Birds
Monitoring of breeding and migratory birds in the Wadden Sea has been carried out since 1989 respectively 19992 and is part of the TMAP Common Package since 1997 (Stade Declaration, 1997) (TMAP Manual 1997). 

The aim of the TMAP is to provide a scientific assessment of the status of the ecosystem and to assess the status of implementation of the Targets (QSR 1999, 2004). 

The Targets regarding birds, as agreed at the Trilateral Governmental Conference in Leeuwarden (1994), are:

- 
Favorable conditions for migratory and breeding birds


-
favorable food availability, 


-
natural breeding success, 


-
sufficiently large undisturbed roosting and moulting areas, 


-
natural flight distances. 

1. Monitoring Breeding Birds

The Joint Monitoring Program of Breeding Birds (JMBB) in the Wadden Sea started in 1989 (Fleet 1989). The National Coordinator Group on the Joint Monitoring of Breeding Birds is responsible for the coordination, implementation, assessment and documentation of the monitoring program on breeding birds.

The program on Monitoring Breeding Birds in the Wadden Sea "Numbers and distribution of breeding birds” includes:

a. 
annual counts in a number of census areas, 

b. 
complete annual surveys of selected species (starting in 1990) (Fleet et al. 1992) and 

c. 
periodical counts of a larger range of species within the entire area. These total counts of the entire area will be repeated at five yearly intervals (1990, 1996, 2001, 2006,…).

The results are regularly published ( Fleet et al. 1994, Melter et al. 1997, Rasmussen at al., 2000, Koffijberg et al., 2006). 

2. Migratory Birds

The Joint Monitoring Program of Migratory Birds (JMMB) in the Wadden Sea started in 1992. The National Coordinator Group on the Joint Monitoring of Migratory Birds is responsible for the coordination, implementation, assessment and documentation of the monitoring program on migratory birds.

The Joint Monitoring Program of Migratory Birds is carried out as described by Rösner (1993), Rösner et al. (1994), Meltofte et al. (1994), and Poot et al. (1996). It includes three sub-projects:

a. Complete surveys of all waterbirds in the entire area

· Mid-winter counts: Synchronous counts of all waterbirds on all counting sites done in the Wadden Sea in January, which have taken place since 1980; including aerial surveys for Eiders.

· Synchronous counts of all waterbirds in an additional month to be selected from year to year.

b.
Synchronous counts of certain species in the entire area
Synchronous counts of certain, typical Wadden Sea species, where additional counts are of particular importance and which are done during their period of peak occurrence:

These are at least:

· Barnacle Geese count in March;

· Dark-bellied Brent Geese count in May;

· Sanderling count in May (pilot study).

· Additional count all goose species combined with juvenile proportion in November.

c.
Spring-tide counts in selected areas

Counts of waterbirds which are carried out on selected spring-tide count sites during or near to the time of the spring tide. 

The main aim of these counts is to provide data for the calculation of population indices and to receive reliable statements concerning the long-term development of bird populations in the Wadden Sea.

During the assessment of the bird data, 29 sections within the Wadden Sea were defined. These sections include a varying number of counting sites, for which counting data were pro​cessed individually. Each of the 29 sub-areas were preferably selected to cover an "ecological unit” for waterbirds feeding on tidal flats, i.e. a section of tidal flats separated by major channels from which the incoming tides force waterbirds to concentrate on a number of high tide roosts on the mainland, islands and sandbanks.

This separation was chosen to make it possible to relate birds counted on high tide roosts of particular areas of tidal flats to data from other fields (e.g. eutrophication parameters etc.) from these areas.

